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Register your new Hypertherm system

Benefits of registration

[V] Safety: Registration allows us to contact you in the unlikely event a safety or quality notification
is required.

VI Education: Registration gives you free access to online product training content via the
Hypertherm Cutting Institute.

I Confirmation of ownership: Registration can serve as proof of purchase in case of an
insurance loss.

Go to www.hypertherm.com/registration for easy and fast registration.

If you experience any problems with the product registration process, please contact
registration@hypertherm.com.
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WARNING! Before operating any Hypertherm equipment, read the safety
instructions in your product’s manual, the Safety and Compliance Manual (80669C),
Waterjet Safety and Compliance Manual (80943C), and Radio Frequency Warning
Manual (80945C). Failure to follow safety instructions can result in personal injury
or in damage to equipment.

Copies of the manuals can come with the product in electronic and printed formats.
Electronic copies are also on our website. Many manuals are available in multiple
languages at www.hypertherm.com/docs.

FR (FRANCAIS/FRENCH)

AVERTISSEMENT! Avant d'utiliser tout équipement Hypertherm, lire les consignes
de sécurité du manuel de votre produit, du Manuel de sécurité et de conformité
(80669C), du Manuel de sécurité et de conformité du jet d’eau (80943C)

et du Manuel d'avertissement relatif aux radiofréqunces (80945C).

Les exemplaires des manuels qui accompagnent le produit peuvent étre sous forme
électronique ou papier. Les manuels sous forme électronique se trouvent également
sur notre site Internet. Plusieurs manuels sont offerts en plusieurs langues

a www.hypertherm.com/docs.

BG (BbJ/ITAPCKU/BULGARIAN)

NPEOYNPEXROEHMUE! MNMpean na pabotute ¢ KoeTo v Aa e obopyasaHe
Hypertherm, npouyeTeTe MHCTPYKUMKUTE 3a 6€30NACHOCT B PbKOBOACTBOTO Ha BaLUWA
npogaykT, ,MHCTpyKuma 3a 6esonacHocT v cwoteetcTBHe" (80669C), ,MHCTpYKUMA
3a 6e30MacHOCT U cboTeeTcTaWe Ha Waterjet* (80943C) v ,MHcTpyKuma

3a npepynpexaeHye 3a paguoyectora” (80945C).

rlpO,Cl,yHT'bT MOXe fa e C'bI'IpOBOFleH OT KOMMA Ha p'bHOBO[J,CTBaTa B eﬂeKTpOHeH

1 B neyateH ¢popmart. Tesun B eneKkTpoHeH Gpopmar ca AOCTbMHM CbLLO Ha yebcanTa
H1. MHOrO PBbKOBOACTBA Ca HAIMLIE Ha HAKOMKO e3WKa

Ha agpec www.hypertherm.com/docs.

GR (EAAHNIKA/GREEK)

MNPOEIAOMNOIHZH! Mpw Béoete oe Aertoupyia omnotlovdnrote eEoMMOPS TG
Hypertherm, SiaBaote g 0dnyieg aopaleiag oTo eyxeidlo Tou MPOIGVTOG Kat GTo
eyxelpidio aopdAeiac kai oupudppwong (80669C), oto eyyeipibio acpdAeiag kat
ouppdppwong Tou waterjet (80943C) kal oTo eyxelpidio npoeibonorioewy yia g
pabioouyvétnreg (80945C).

To npoiov pmnopei va ouvodeletal ano avtiypapa twv eyXePBinv o€ NAEKTPOVIKN
Kat éviunn popdr. Ta nAekTpovikd avtiypadpa undpyouv EMoNG OTOV IOTOTONS HaAG.
MoAAd eyxepidia eival Slabeoipa oe Siadpopeg YAOOoEG 01O
www.hypertherm.com/docs.

CS (CESKY/CZECH)

VAROVANI! Pred uvedenim jakéhokoli zafizeni Hypertherm do provozu si predtéte
bezpecnostni pokyny v pfiruéce k produktu a v Manualu pro bezpecnost

a dodrZovéni predpist (80669C), Manuélu pro bezpe&nost a dodrZovéni
predpist pfi fezani vodnim paprskem (80943C) a Manuélu varovéni ohledné
rédiovych frekvenci (80945C).

Kopie pfiru¢éek mohou byt sou¢asti dodavky produktu, a to v elektronicke i tisténé
formé. Elektronické kopie jsou k dispozici i na nasich webovych strankach. Mnoho
prirucek je k dispozici v rliznych jazycich na strance www.hypertherm.com/docs.

DA (DANSK/DANISH)

ADVARSEL! Inden Hypertherm udstyr tages i brug skal sikkerhedsinstruktionerne
i produktets manual og i Manual om sikkerhed og overholdelse af krav (80669C),
Manual om sikkerhed og overholdelse af krav for vandstréleskaering (80943C),
og Manual om radiofrekvensadvarsel (80945C), gennemlaeses.

Kopier af manualerne kan leveres med produktet i elektronisk og trykt format.
Elektroniske kopier findes ogsa pé vores hjemmeside. Mange manualer

er tilgeengelige pa flere sprog p4 www.hypertherm.com/docs.

HU (MAGYAR/HUNGARIAN)

VIGYAZAT! Miel6tt barmilyen Hypertherm berendezést iizemeltetne,

olvassa el a biztonsagi informacidkat a termék kézikdnyvében, a Biztonsagi

és szabélykévetési kézikényvben (80669C), a Vizsugaras biztonsagi

és szabéalykévetési kézikényvben (80943C) és a Rédidfrekvencias
figyelmeztetéseket tartalmazé kézikényvben (80945C).

A termékhez a kézikonyv példanyai elektronikus és nyomtatott formaban is mellékelve
lehetnek. Az elektronikus példanyok webhelytinkén is megtalalhatok. Szamos
kézikonyv all rendelkezésre tobb nyelven a www.hypertherm.com/docs weboldalon.

DE (DEUTSCH/GERMAN)

WARNUNG! Bevor Sie ein Hypertherm-Gerat in Betrieb nehmen, lesen Sie bitte die
Sicherheitsanweisungen in lhrer Bedienungsanleitung, das Handbuch fiir Sicherheit
und Ubereinstimmung (80669C), das Handbuch fiir Sicherheit und Compliance bei
Wasserstrahl-Schneidanlagen (80943C) und das Handbuch fiir Hochfrequenz-
Warnung (80945C).

Bedienungsanleitungen und Handbticher kdnnen dem Gerit in elektronischer Form
oder als Druckversion beiliegen. In elektronischer Form liegen sie auch auf unserer
Website vor. Viele Handbticher stehen in verschiedenen Sprachen auf
www.hypertherm.com/docs zur Verfligung.

ID (BAHASA INDONESIA/INDONESIAN)

PERINGATAN! Sebelum mengoperasikan peralatan Hypertherm, bacalah petunjuk
keselamatan dalam manual produk Anda, Manual Keselamatan dan Kepatuhan
(80669C), Manual Keselamatan dan Kepatuhan Jet Air (80943C), dan Manual
Peringatan Frekuensi Radio (80945C). Kegagalan mengikuti petunjuk keselamatan
dapat menyebabkan cedera pribadi atau kerusakan pada peralatan.

Produk mungkin disertai salinan manual atau petunjuk dalam format elektronik
maupun cetak. Salinan elektronik juga tersedia di situs web kami. Berbagai manual
tersedia dalam beberapa bahasa di www.hypertherm.com/docs.

IT (ITALIANO/ITALIAN)

AVVERTENZA! Prima di usare un'attrezzatura Hypertherm, leggere le istruzioni sulla
sicurezza nel manuale del prodotto, nel Manuale sulla sicurezza e la conformita
(80669C), nel Manuale sulla sicurezza e la conformita Waterjet (80943C) e nel
Manuale di avvertenze sulla radiofrequenza (80945C).

Copie del manuale possono accompagnare il prodotto in formato cartaceo

o elettronico. Le copie elettroniche sono disponibili anche sul nostro sito web. Molti
manuali sono disponibili in diverse lingue all'indirizzo www.hypertherm.com/docs.

ES (ESPANOL/SPANISH)

IADVERTENCIA! Antes de operar cualquier equipo Hypertherm, lea las
instrucciones de seguridad del manual de su producto, del Manual de seguridad
y cumplimiento (80669C), del Manual de seguridad y cumplimiento en corte con
chorro de agua (80943C) y del Manual de advertencias de radiofrecuencia
(80945C).

El producto puede incluir copias de los manuales en formato digital e impreso.
Las copias digitales también estan en nuestra pagina web. Hay diversos manuales
disponibles en varios idiomas en www.hypertherm.com/docs.

JA (H &3E/JAPANESE)

L | Hypertherm #4335 12/F 9 2RI, CORBHAZICHIRLER. 22
EAVTSATVAIZaT)1(80669C), [T+—2—I 1y bDRELD
754 T R1(80943C), [BEAFESE] (80945C) EHidr < XL,
FAZEDIE—IE BF 74— v b, TEMRE L TRAICEAREINT
WEY, BFAE—ZYET T TH A MCEBHINTOET, SHBEZDELC
I$ www.hypertherm.com/docs |IC CHEEBIDEETCTHBLTVET,

ET (EESTI/ESTONIAN)

HOIATUS! Enne Hyperthermi mis tahes seadme kasutamist lugege l4bi toote
kasutusjuhendis olevad ohutusjuhised ning Ohutus- ja vastavusjuhend (80669C),
Veejoa ohutuse ja vastavuse juhend (80943C) ja Raadiosageduse hoiatusjuhend
(80945C). Ohutusjuhiste eiramine véib pdhjustada vigastusi ja kahjustada
seadmeid.

Juhiste koopiad véivad tootega kaasas olla elektrooniliselt voi triikituna.
Elektroonilised koopiad on saadaval ka meie veebilehel. Paljud kasutusjuhendid
on erinevates keeltes saadaval veebilehel www.hypertherm.com/docs.

KO (&= 0{/KOREAN)

B! Hypertherm SH|IE AL&317| Tol| XM E MBA X A 7 &
MBENM(80669C), HEIH oM A FH E4 HHA(80943C) I2|1 £ Futs
B1 dBEX(80945C)0l LEok E oM X|EE e MAI2.

A FAD QIME HAMo 2 HHM AH20| MED BH MSE £ ALich
™A AHEE Hypertherm RAO|EOIAM EAl 4= Qo MEA AHE
www.hypertherm.com/docs 0l M 0424 2102 S ELICt.

FI (SUOMI/FINNISH)

VAROITUS! Ennen minkdan Hypertherm-laitteen kéytt64 lue tuotteen
kayttdoppaassa olevat turvallisuusohjeet, turvallisuuden ja vaatimustenmukaisuuden
késikirja (80669C), vesileikkauksen turvallisuuden ja vaatimustenmukaisuuden
késikirja (80943C) ja radiotaajuusvaroitusten késikirja (80945C).

Kéyttdoppaiden kopiot voivat olla tuotteen mukana sahkoisessa ja tulostetussa
muodossa. Sdhkdiset kopiot ovat my&s verkkosivustollamme. Monet kayttoppaat
ovat myds saatavissa useilla kielillda www.hypertherm.com/docs.

NE (NEDERLANDS/DUTCH)

WAARSCHUWING! Lees voordat u Hypertherm-apparatuur gebruikt

de veiligheidsinstructies in de producthandleiding, in de Veiligheid's-

en nalevingshandleiding (80669C) in de Veiligheids- en nalevingshandleiding
voor waterstralen (80943C) en in de Waarschuwingshandleiding radiofrequentie
(80945C).

De handleidingen kunnen in elektronische en gedrukte vorm met het product worden
meegeleverd. Elektronische versies zijn ook beschikbaar op onze website. Veel
handleidingen zijn in meerdere talen beschikbaar via www.hypertherm.com/docs.



NO (NORSK/NORWEGIAN)

ADVARSEL! Fer du bruker noe Hypertherm-utstyr, ma du lese
sikkerhetsinstruksjonene i produktets handbok, handboken om sikkerhet og
samsvar (80669C), hdndboken om vannjet sikkerhet og samsvar (80943C),
og handboken om radiofrekvensadvarsler (80945C).

Eksemplarer av hdndbokene kan felge med produktet i elektronisk og trykt form.
Elektroniske eksemplarer finnes ogsa pa nettstedet vart. Mange handbeker

er tilgjengelig i flere sprak pa www.hypertherm.com/docs.

PL (POLSKI/POLISH)

OSTRZEZENIE! Przed rozpoczeciem obstugi jakiegokolwiek systemu

firmy Hypertherm nalezy sie¢ zapoznac¢ z instrukcjami bezpieczenstwa zamieszczonymi
w podreczniku produktu, w podreczniku bezpieczerstwa i zgodnosci (80669C),
podreczniku bezpieczerstwa i zgodnosci systeméw strumienia wody (80943C)
oraz podreczniku z ostrzezeniem o czestotliwosci radiowej (80945C).

Do produktu moga by¢ dotgczone podreczniki uzytkownika w formie elektronicznej

i drukowanej. Kopie elektroniczne znajduja sie rowniez w naszej witrynie internetowe;j.
Wiele podrecznikéw jest dostepnych w roznych jezykach pod adresem
www.hypertherm.com/docs.

SV (SVENSKA/SWEDISH)

VARNING! Lis haftet sdkerhetsinformationen i din produkts sédkerhets- och
efterlevnadsmanual (80669C), sékerhets- och efterlevnadsmanualen fér Waterjet
(80943C) och varningsmanualen f6r radiofrekvenser (80945C) for viktig
sakerhetsinformation innan du anvander eller underhéller Hypertherm-utrustning.
Kopior av manualerna kan medfélja produkten i elektroniskt och tryckt format.
Elektroniska kopior finns ocksé pa var webbplats. Manga manualer finns pa flera
sprak pa www.hypertherm.com/docs.

PT (PORTUGUES/PORTUGUESE)

ADVERTENCIA! Antes de operar qualquer equipamento Hypertherm,

leia as instrugdes de seguranga no manual do seu produto, no Manual

de Seguranga e de Conformidade (80669C), no Manual de Seguranga

e de Conformidade do Waterjet (80943C) e no Manual de Adverténcia

de radiofrequéncia (80945C).

Copias dos manuais podem vir com o produto nos formatos eletrénico e impresso.
Copias eletronicas também séo encontradas em nosso website. Muitos manuais
estéo disponiveis em varios idiomas em www.hypertherm.com/docs.

TH (2187 INY/THAI)

Asiaul Aaunislderualnsaiuay Hypertherm visuua Tusadrudnuusiisiuadu
Uaaadolugliani1sldaudn gladuarnudaandaiaznisufiifiniu (80669C), Aila
Auanlaansisuaznisdiifiaudmisunisldiasinscuuiamasida (80943C)

uax giiaAfaufaniuaiuiing (80945C) n1s LidfiRauduninsinuainu
laansuatvdinalitinnisuialduniaiinauduviudaailneal
anurgiiafilustuuudidavsainduasuuudiiniasgnuuusinganiu
wWanAug duurgialugluuuiidnnsaiinduasnaniauiuazdiiuigiioasg

9 lunarnuanansiudei Wiusnisuwdu e www.hypertherm.com/docs
wI518NGE

RO (ROMANA/ROMANIAN)

AVERTIZARE! Inainte de utilizarea oricarui echipament Hypertherm, cititi
instructiunile de siguranta din manualul produsului, manualul de sigurantad

si conformitate (80669C), manualul de sigurantd si conformitate Waterjet (80943C)
si din manualul de avertizare privind radiofrecventa (80945C).

Produsul poate fi insotit de copii ale manualelor in format tiparit si electronic.
Exemplarele electronice sunt disponibile si pe site-ul nostru web.

Numeroase manuale sunt disponibile in mai mult limbi la adresa:
www.hypertherm.com/docs.

TR (TURKGE/TURKISH)

UYARI! Bir Hypertherm ekipmanini galistirmadan &nce, trtintintiziin kullanim
kilavuzunda, Giivenlik ve Uyumluluk Kilavuzu’nda (80669C), Su Jeti Giivenlik

ve Uyumluluk Kilavuzu'nda (80943C) ve Radyo Frekansi Uyarisi Kilavuzu'nda
(80945C) yer alan giivenlik talimatlarini okuyun.

Kilavuzlarin kopyalari, elektronik ve basili formatta rtinle birlikte verilebilir. Elektronik
kopyalar web sitemizde de yer alir. Kilavuzlarin birgogu www.hypertherm.com/docs
adresinde birgok dilde mevcuttur.

RU (PYCCKUM/RUSSIAN)

BEPEIMUCb! MNepen, paboToit ¢ ntobeiM o60pynosaHmem Hypertherm o3HakombTech
C MHCTPYKUMAMK Mo 6e30MacHOCTH, NPEACTABNEHHBIMIU B PYKOBOACTBE, KOTOpOe
NOCTaBNAETCA BMECTE C MPOAYKTOM, B PykoBoacTBe no 6e30macHoCTH 1
coorsercTauto (80669C), B PyrosoacTae 110 6€301acHOCTH M COOTBETCTBHIO IS
BogocTpysiHos peskn (80943C) n PykoBoAcTse 10 MpeaynpemaeHHio o
panmnodacTotHom nasnyyeHmnn (80945C).

Konun pykoBoACTB, KOTOpbIe NOCTaBAAITCA BMECTE C NMPOAYKTOM, MOTYT 6biTb
NPEACTaBNEHbI B ANEKTPOHHOM U BYMaXHOM BUAE. DNEKTPOHHbIE KOMUK TaKKe
[OCTYMHbI Ha Halem Be6-caiTe. Lienbiit pAag, pyKoBOACTB AOCTYMHbI HA HECKOMbKMX
AsbIKax No cceinke www.hypertherm.com/docs.

VI (TIENG VIET/VIETNAMESE)

CANH BAO! Trudc khi van hanh bat ky thiét bi Hypertherm nao, hay doc cac
huéng dan an toan trong hudng dan st dung s&n pham clia ban, S&'tay An toan
vé Tuén thi (80669C), S&'tay An toan va Tuén tha Tia nudc (80943C), va Hudng
ddn Canh bdo Tén s6' V6 tuyén (80945C). Khong tuan thi cac huwdng dan an toan
c6 thé dan dén thuong tich ca nhan hodc hu héng thiét bi.

Ban sao cla s6 tay co thé di kém vdi san phdm & dinh dang dién t& va in. Ban
dién t& cling c6 trén trang web cla chung tdi. Nhiéu s6 tay cé sn bang nhiéu
ngdn ngl tai www.hypertherm.com/docs .

ZH-CN (f8] #7132 /CHINESE SIMPLIFIED)

ek | TERRAEATATIR E A 20T, BRI TFM (CZARNERUE S F
(80669C). (/KIif 2 RIHEF T/t (80943C) LM (HHHIE & F )
(80945C) H) % A=A UL -

B 7 it B2 A ) T T Ak o ORI BT P B R 200 HL RS R A B PR FRATT AT Y
i ARk, RZFNE ZHIET AR, ¥ www.hypertherm.com/docs.

SK (SLOVENCINA/SLOVAK)

VYSTRAHA! Pred pouzitim akéhokolvek zariadenia od spolo&nosti Hypertherm si
preditajte bezpecnostné pokyny v navode na obsluhu vasho zariadenia a v Manuali
o0 bezpeé&nosti a stlade s normami (80669C), Manuéli o bezpeénosti a sulade

s normami pre systém rezania vodou (80943C) a v Manuéli s informaciami

o radiofrekvencii (80945C).

Navod na obsluhu sa dodava spolu s produktom v elektronickej a tlaéenej podobe.
Jeho elektronicky format je dostupny aj na nasej webovej stranke. Mnohé z navodov
na obsluhu su dostupné vo viacjazy&nej mutacii na stranke
www.hypertherm.com/docs.

SL (SLOVENSCINA/SLOVENIAN)

OPOZORILO! Pred uporabo katerekoli Hyperthermove opreme preberite varnostna
navodila v priro¢niku vasega izdelka, v Priroéniku za varnost in skladnost (80669C),
v Priro&niku za varnost in skladnost sistemov rezanja z vodnim curkom (80943C)
in v Priro&niku Opozorilo o radijskih frekvencah (80945C).

lzvodi priro¢nikov so lahko izdelku priloZeni v elektronski in tiskani obliki. Elektronski
izvodi so na voljo tudi na nagem spletnem mestu. Stevilni priro&niki so na voljo

v razli¢nih jezikih na naslovu www.hypertherm.com/docs.

SR (SRPSKI/SERBIAN)

UPOZORENIJE! Pre rukovanja bilo kojom Hyperthermovom opremom procitajte
uputstva o bezbednosti u svom priru¢niku za proizvod, Priruéniku o bezbednosti

i usaglagenosti (80669C), Priruéniku o bezbednosti i usaglasenosti Waterjet
tehnologije (80943C) i Priruéniku sa upozorenjem o radio-frekvenciji (80945C).
Y3 npoun3Boa, ce UCNopyuyjy Konuje NPUPYYHUKA y ENEKTPOHCKOM MK LTaMnaHoM
dopmary. EnektpoHcke Konuje cy Takohe focTynHe Ha Halwem Be6-cajty. MHoru
NPUPYYHULM Cy OCTYMHK Ha BULLE je3uKa Ha aapeck www.hypertherm.com/docs.

ZH-TW (% MR 3Z/CHINESE TRADITIONAL)
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Electromagnetic Compatibility (EMC)

Introduction

Hypertherm's CE-marked equipment is built in compliance with standard
EN60974-10. The equipment should be installed and used in
accordance with the information below to achieve electromagnetic
compatibility.

The limits required by EN60974-10 may not be adequate to completely
eliminate interference when the affected equipment is in close proximity
or has a high degree of sensitivity. In such cases it may be necessary to
use other measures to further reduce interference.

This cutting equipment is designed for use only in an industrial
environment.

Installation and use

The user is responsible for installing and using the plasma equipment
according to the manufacturer's instructions.

If electromagnetic disturbances are detected then it shall be the
responsibility of the user to resolve the situation with the technical
assistance of the manufacturer. In some cases this remedial action may
be as simple as earthing the cutting circuit, see Earthing of the
workpiece. In other cases, it could involve constructing an
electromagnetic screen enclosing the power source and the work
complete with associated input filters. In all cases, electromagnetic
disturbances must be reduced to the point where they are no longer
troublesome.

Assessment of area

Before installing the equipment, the user shall make an assessment of
potential electromagnetic problems in the surrounding area. The
following shall be taken into account:

a. Other supply cables, control cables, signaling and telephone
cables; above, below and adjacent to the cutting equipment.

b. Radio and television transmitters and receivers.
¢. Computer and other control equipment.

d. Safety critical equipment, for example guarding of industrial
equipment.

e. Health of the people around, for example the use of
pacemakers and hearing aids.
f. Equipment used for calibration or measurement.

g. Immunity of other equipment in the environment. User shall
ensure that other equipment being used in the environment is
compatible. This may require additional protection measures.

h. Time of day that cutting or other activities are to be carried
out.

The size of the surrounding area to be considered will depend on the
structure of the building and other activities that are taking place. The
surrounding area may extend beyond the boundaries of the premises.

Methods of reducing emissions
Mains supply

Cutting equipment must be connected to the mains supply according to
the manufacturer's recommendations. If interference occurs, it may be
necessary to take additional precautions such as filtering of the mains

supply.

Consideration should be given to shielding the supply cable of
permanently installed cutting equipment, in metallic conduit or
equivalent. Shielding should be electrically continuous throughout its
length. The shielding should be connected to the cutting mains supply so
that good electrical contact is maintained between the conduit and the
cutting power source enclosure.

Maintenance of cutting equipment

The cutting equipment must be routinely maintained according to the
manufacturer's recommendations. All access and service doors and
covers should be closed and properly fastened when the cutting
equipment is in operation. The cutting equipment should not be modified
in any way, except as set forth in and in accordance with the
manufacturer’s written instructions. For example, the spark gaps of arc
striking and stabilizing devices should be adjusted and maintained
according to the manufacturer's recommendations.

Cutting cables

The cutting cables should be kept as short as possible and should be
positioned close together, running at or close to the floor level.

Equipotential bonding

Bonding of all metallic components in the cutting installation and
adjacent to it should be considered.

However, metallic components bonded to the workpiece will increase
the risk that the operator could receive a shock by touching these
metallic components and the electrode (nozzle for laser heads) at the
same time.

The operator should be insulated from all such bonded metallic
components.

Safety and compliance
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Electromagnetic Compatibility (EMC)

Earthing of the workpiece

Where the workpiece is not bonded to earth for electrical safety, nor
connected to earth because of its size and position, for example, ship’s
hull or building steel work, a connection bonding the workpiece to earth
may reduce emissions in some, but not all instances. Care should be
taken to prevent the earthing of the workpiece increasing the risk of injury
to users, or damage to other electrical equipment. Where necessary, the
connection of the workpiece to earth should be made by a direct
connection to the workpiece, but in some countries where direct
connection is not permitted, the bonding should be achieved by suitable
capacitances selected according to national regulations.

Note: The cutting circuit may or may not be earthed for safety reasons.
Changing the earthing arrangements should only be authorized by a
person who is competent to assess whether the changes will increase
the risk of injury, for example, by allowing parallel cutting current return
paths which may damage the earth circuits of other equipment.

Further guidance is provided in IEC 60974-9, Arc Welding Equipment,
Part 9: Installation and Use.

Screening and shielding

Selective screening and shielding of other cables and equipment in the
surrounding area may alleviate problems of interference. Screening of the
entire plasma cutting installation may be considered for special
applications.

22

Safety and compliance



Warranty

Attention

Genuine Hypertherm parts are the factory-recommended replacement
parts for your Hypertherm system. Any damage or injury caused by the
use of other than genuine Hypertherm parts may not be covered by the
Hypertherm warranty, and will constitute misuse of the Hypertherm
Product.

You are solely responsible for the safe use of the Product. Hypertherm
does not and cannot make any guarantee or warranty regarding the safe
use of the product in your environment.

General

Hypertherm, Inc. warrants that its Products shall be free from defects in
materials and workmanship for the specific periods of time set forth
herein and as follows: if Hypertherm is notified of a defect (i) with respect
to the plasma power supply within a period of two (2) years from the date
of its delivery to you, with the exception of Powermax brand power
supplies, which shall be within a period of three (3) years from the date of
delivery to you, and (ii) with respect to the torch and leads within a period
of one (1) year from its date of delivery to you, with the exception of the
HPRXD short torch with integrated lead, which shall be within a period of
six (6) months from the date of delivery to you, and with respect to torch
lifter assemblies within a period of one (1) year from its date of delivery to
you, and with respect to Automation products one (1) year from its date
of delivery to you, with the exception of the EDGE Connect CNC,
EDGE Connect T CNC, EDGE Connect TC CNC, EDGE Pro CNC,
EDGE Pro Ti CNC, MicroEDGE Pro CNC, and ArcGlide THC, which
shall be within a period of two (2) years from the date of delivery to you,
and (jii) with respect to HylIntensity fiber laser components within a
period of two (2) years from the date of its delivery to you, with the
exception of laser heads and beam delivery cables, which shall be within
a period of one (1) year from its date of delivery to you.

All third-party engines, engine accessories, alternators, and alternator
accessories are covered by the respective manufacturers’ warranties and
not covered by this warranty.

This warranty shall not apply to any Powermax brand power supplies that
have been used with phase converters. In addition, Hypertherm does not
warranty systems that have been damaged as a result of poor power
quality, whether from phase converters or incoming line power. This
warranty shall not apply to any product which has been incorrectly
installed, modified, or otherwise damaged.

Hypertherm provides repair, replacement or adjustment of the Product as
the sole and exclusive remedy, if and only if the warranty set forth herein
properly is invoked and applies. Hypertherm, at its sole option, shall
repair, replace, or adjust, free of charge, any defective Products covered
by this warranty which shall be returned with Hypertherm'’s prior
authorization (which shall not be unreasonably withheld), properly
packed, to Hypertherm'’s place of business in Hanover, New Hampshire,
or to an authorized Hypertherm repair facility, all costs, insurance and
freight pre paid by the customer. Hypertherm shall not be liable for any
repairs, replacement, or adjustments of Products covered by this
warranty, except those made pursuant to this paragraph and with
Hypertherm’s prior written consent.

The warranty set forth above is exclusive and is in lieu of all other
warranties, express, implied, statutory, or otherwise with respect to the
Products or as to the results which may be obtained therefrom, and all
implied warranties or conditions of quality or of merchantability or fitness
for a particular purpose or against infringement. The foregoing shall
constitute the sole and exclusive remedy for any breach by Hypertherm
of its warranty.

Distributors/fOEMs may offer different or additional warranties, but
Distributors/OEMs are not authorized to give any additional warranty
protection to you or make any representation to you purporting to be
binding upon Hypertherm.

Patent indemnity

Except only in cases of products not manufactured by Hypertherm or
manufactured by a person other than Hypertherm not in strict conformity
with Hypertherm's specifications and in cases of designs, processes,
formulae, or combinations not developed or purported to be developed
by Hypertherm, Hypertherm will have the right to defend or settle, at its
own expense, any suit or proceeding brought against you alleging that
the use of the Hypertherm product, alone and not in combination with
any other product not supplied by Hypertherm, infringes any patent of
any third party. You shall notify Hypertherm promptly upon learning of any
action or threatened action in connection with any such alleged
infringement (and in any event no longer than fourteen (14) days after
learning of any action or threat of action), and Hypertherm’s obligation to
defend shall be conditioned upon Hypertherm’s sole control of, and the
indemnified party's cooperation and assistance in, the defense of the
claim.

Limitation of liability

In no event shall Hypertherm be liable to any person or entity for
any incidental, consequential direct, indirect, punitive or
exemplary damages (including but not limited to lost profits)
regardless of whether such liability is based on breach of
contract, tort, strict liability, breach of warranty, failure of
essential purpose, or otherwise, and even if advised of the
possibility of such damages. Hypertherm shall not be liable for
any losses to Distributor based on down time, lost production or
lost profits. It is the intention of the Distributor and Hypertherm
that this provision be construed by a court as being the
broadest limitation of liability consistent with applicable law.

National and local codes

National and local codes governing plumbing and electrical installation
shall take precedence over any instructions contained in this manual.
In no event shall Hypertherm be liable for injury to persons or property
damage by reason of any code violation or poor work practices.

Safety and compliance
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Warranty

Liability cap

In no event shall Hypertherm’s liability, if any, whether such
liability is based on breach of contract, tort, strict liability,
breach of warranties, failure of essential purpose or otherwise,
for any claim, action, suit or proceeding (whether in court,
arbitration, regulatory proceeding or otherwise) arising out of or
relating to the use of the Products exceed in the aggregate the
amount paid for the Products that gave rise to such claim.

Insurance

At all times you will have and maintain insurance in such quantities and
types, and with coverage sufficient and appropriate to defend and to hold
Hypertherm harmless in the event of any cause of action arising from the
use of the products.

Transfer of rights

You may transfer any remaining rights you may have hereunder only in
connection with the sale of all or substantially all of your assets or capital
stock to a successor in interest who agrees to be bound by all of the
terms and conditions of this Warranty. Within thirty (30) days before any
such transfer occurs, you agree to notify in writing Hypertherm, which
reserves the right of approval. Should you fail timely to notify Hypertherm
and seek its approval as set forth herein, the Warranty set forth herein
shall be null and void and you will have no further recourse against
Hypertherm under the Warranty or otherwise.

Waterjet product warranty coverage

Product Parts coverage

HyPrecision pumps 27 months from the ship date, or 24 months
from the date of proven installation, or
4,000 hours, whichever occurs first

PowerDredge 15 months from the ship date or 12 months
abrasive removal from the date of proven installation,

system whichever occurs first

EcoSift abrasive 15 months from the ship date or 12 months
recycling system from the date of proven installation,

whichever occurs first

Abrasive metering 15 months from the ship date or 12 months
devices from the date of proven installation,
whichever occurs first

On/off valve air 15 months from the ship date or 12 months
actuators from the date of proven installation,
whichever occurs first

Diamond orifices 600 hours of use with the use of a thimble
filter and compliance with Hypertherm'’s
water quality requirements

Consumable parts are not covered by this warranty. Consumable parts
include, but are not limited to, high-pressure water seals, check valves,
cylinders, bleed-down valves, low-pressure seals, high-pressure tubing,
low- and high-pressure water filters and abrasive collection bags. All
third-party pumps, pump accessories, hoppers, hopper accessories,
dryer boxes, dryer box accessories and plumbing accessories are
covered by the respective manufacturers’ warranties and not covered by
this warranty.
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Specifications

Terminology

XPR cutting system — The plasma power supply, gas connect console, torch connect console,
and torch.

Cutting system or cutting machine — The XPR cutting system, CNC, torch lifter, cutting table,
and other components.

Wet process — Any process that uses water as a shield fluid.

Dry process — Any process that does not use water as a shield fluid.
Ferrous — Mild steel

Non-ferrous — Stainless steel and aluminum

Gases — Hydrogen (H,), argon (Ar), nitrogen (N,), oxygen (O,), water (H,0), F5 (95% nitrogen,
5% hydrogen)

Mixed-fuel gas — A mixture of H,-Ar-N, created in the OptiMix gas connect console.

XPR170

Instruction Manual 810060
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Specifications

XPR cutting system description

General

XPR cutting systems are designed for indoor use with correct ventilation to cut a wide range of
thicknesses of mild steel, stainless steel, and aluminum.

Plasma power supply

The plasma power supply is a 170 A, 210 VDC constant-current supply. It contains a heat
exchanger, fans, and a pump to cool the torch and other electronic components. The plasma power
supply supports EtherCAT®, wireless, RS-422 serial, and discrete communication protocols to
communicate with a CNC or wireless device.

The power-indicator LED on the plasma power supply indicates power status:

m [t illuminates amber when the plasma power supply is receiving electric power and the
remote on-off switch is in the OFF position.

m [t illuminates green when the plasma power supply is receiving electric power and the
remote on-off switch is in the ON position.

Gas connect consoles

There are 4 types of gas connect consoles: Core™, CorePlus™, VWI™ (vented water injection), and
OptiMix™. Each type provides a different set of gas connection capabilities, which provide selecting
and metering functions for the gas control system. The gas connect console has 2 printed circuit
boards (PCBs): a control PCB and an ignition PCB. If your XPR cutting system is equipped with an
OptiMix gas connect console, there is also a gas mixer that has its own control board. A green
power LED illuminates when power is supplied to the console.

For some cutting systems, a remote on-off switch controls the power that
goes to the console.

The CorePlus gas connect console has many of the same features as the Core console. The primary
difference is that CorePlus adds a gas line for Argon.

To use a CorePlus console, you must install revision U (or later) of the XPR firmware. Refer to the
XPR Web Interface and PCB Firmware Updates Field Service Bulletin (809820). Technical
documentation is available at www.hypertherm.com/docs.

TorchConnect console

The TorchConnect™ console has proportional valves, solenoid valves, and pressure transducers.
The TorchConnect console also has 2 PCBs, a control PCB, and an ohmic contact PCB. The
TorchConnect console provides all power, gas, and cooling connections for connection to the torch.
A power-indicator LED illuminates when power is supplied to the console.

For some cutting systems, a remote on-off switch controls the power that
goes to the console.
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Specifications

Torch

The torch assembly consists of a torch mount sleeve, torch receptacle, torch, and water tube. The
torch receptacle contains a solenoid valve. Consumables are installed on the torch.

Plasma power supply (part number varies)

81.70 cm
(82.17 in)

-~
A

124.76 cm
(49.12in.)

12728 cm
(50.11 in.)

454.5 kg
(1,002 Ib)

The part number and specifications can differ for your plasma power
supply. Refer to Table 1 on page 28 and Table 2 on page 28 for part
numbers and specifications.
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Specifications

Table 1 — Plasma power supply general specifications

Maximum open-circuit voltage (U,)

360 VDC

Maximum output current (l,)

170 A

Output voltage (U,)

50 VDC - 210 VDC

Duty cycle rating (X)

100% at 35.7 kW, 40°C (104°F)

Operational ambient temperature range

>0°C - 40°C (>32°F — 104°F) — Applies only to
cutting systems that use water as a shield fluid.
-10 °C — 40°C (14°F — 104°F) — Applies only to
cutting systems that do not use water as a shield
fluid.

Note: Only VWI- and OptiMix-equipped cutting
systems can use water as a shield fluid.

Power factor (cos®)

0.98 at 35.7 kW

Cooling Forced air (Class F)
Insulation Class H
EMC emissions classification (CE models only) Class A

Top lift eye

Lift points

Bottom lift truck slots

Lift eye weight rating

680 kg (1,500 Ib)

Table 2 — Plasma power supply part numbers and specifications

Volt Rated input Regulatory Power (kVA)
Part number otage Phase | Frequency (Hz) | current at 35.7 kW approval (* 10%)
(VAC) (U,) rent &
put (A) (I,) Safety/EMC | (U, X I, X1.73)
078640 200 50 - 60 117 cCSAus
078641 208 60 112 cCSAus
078642 220 50 - 60 106 cCSAus
078643 240 60 97 cCSAus
078644 380 50 -60 62 CcCC
CE, RCM,
078645 400 3 50 - 60 59 EAC, UKr, and 40.48
AAA
CE, RCM,
078646 415 50 56 EAC, UKr, and
AAA
078647 440 60 53 cCSAus
078648 480 60 49 cCSAus
078649 600 60 39 cCSAus
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Ecodesign requirements (CE models)

Specifications

Table 3 — Ecodesign requirements and data

Ecodesign requirement Idle With load |Description

Output current - 170.55 A | Measured at the rated duty cycle for the
Output voltage _ 01357y | Systemat the highest output power.
Output active power - 36.41 kW

Root mean square (RMS) of the supply 401.46 V 39931V Measured at idle state and at the'rated
voltage duty cycle for the system at the highest
Supply active power 31.7W 40.49 kW output power.

Total harmonic distortion of the supply o o

voltage (UTHD) 1.41% 4.23%

Idle state power consumption by the power 317 W _ Measured at idle state.”

source '

Efficiency _ 89.91% Calculated at the rated duty cycle for the

system at the highest output power.

* External devices were disconnected during idle measurement.

XPR170 Instruction Manual 810060

29




Specifications

Gas connect console (part number varies)

Varies

Refer to Table 4.

OptiMix

The part number and some specifications differ by gas connect console
type (Core, CorePlus, VWI, or OptiMix). Refer to Table 4.

Do not remove the inlet check valves from the gas connect consoles.

Table 4 — Gas connect console part numbers and dimensions

Dimension
Gas connect Part Dimension @ | Dimension @ | Dimension @ o o Weight
console number (with fittings)
431.80 mm 16.58 kg
Core 078631 .
(17.00in.) 36.55 Ib
383.80 mm 433.92 mm 17.2 kg
CorePlus 078662 , .
374.65 mm (15.11in.) 205.99 mm (17.08 in.) 3792 b
(14.75in.) (8.121in.) 522.22 mm 19.46 kg
VWI 078632 .
(20.56 in.) 429 b
. 434.59 mm 524.00 mm 25.79 kg
OptiMix 078633 . .
(1711 in.) (20.68 in.) 56.85 Ib
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For mounting dimensions, refer to Gas connect console on page 87.

TorchConnect console (078618)

Specifications

22.86 cm

30.48 cm 9in)

(12in.)

15.24 cm
6in.)

9.30 kg
(20.5 Ib)

The TorchConnect console (078618) goes with the 4 types of gas
connect consoles (Core, CorePlus, VWI, and OptiMix).

Do not remove the inlet check valves from the torch connect console.

The factory location for the mounting brackets is on the bottom of the torch connect console.
However, you can move the mounting brackets to either side. Console placement with the torch

lead connection on the bottom can minimize the risk of leaked water or coolant collecting inside of
the console. Water or coolant collection inside of the TorchConnect console can damage internal

electrical components.

For mounting dimensions, refer to TorchConnect console on page 89.
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Torch (part number varies)

Clamp-surface length

160.8 mm (6.33 in.) S——

=
ds

Overall sleeve length

—

Varies
Table 5 — Length and weight by sleeve type
Combined weight
Sleeve type |Clamp-surface length | Overall sleeve length (torch head, C9mb|ned weight
receptacle, with sleeve
consumables)
Short 111.7 mm (4.4 in.) 155 mm (6.1 in.) 1.4 kg (8 Ib) 1.5 kg (8.3 Ib)
Standard 189.6 mm (4.5 in.) 233 mm (9.2 in.) 1.6 kg (3.6 Ib)
Extended 268.1 mm (10.6 in.) 311 mm (12.3in.) 1.7 kg (8.9 Ib)

The part number and some specifications for your torch can change
because of torch sleeve dimensions and other features. Refer to Torch
assembly on page 385 of the Parts List.

Table 6 — General torch specifications

Rated arc striking voltage

15.3 kV

Maximum gas pressure at inlet

7.9 bar, 792 kPa (115 psi)

Minimum gas pressure at inlet

7.2 bar, 723 kPa (105 psi)

Maximum torch-side and torch-front force

22.5 kg (50 Ib)

32
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Critical raw materials

Specifications

Critical raw material

Components that contain more than 1 gram

Borate

All printed circuit boards, torch, torch mounting sleeve

Magnesium

Heatsinks, cold plates

Natural graphite

Pump motor, resistors

Phosphorus

Sheet metal panels

Rare earth elements (heavy and light)

Torch breakaway, pump motor

Silicon metal Heatsinks, cold plates, transformers, inductors, IGBT
modules

Tantalum Capacitors

Tungsten Power resistors

XPR170 Instruction Manual 810060
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Symbols and marks

Safety and EMC symbols and marks

Your product may have one or more of the following marks on or near the data plate. Because of differences
and conflicts in national regulations, not all marks are applied to every version of a product.

S mark

S The S mark indicates that the power supply and torch are suitable for operations carried out in
environments with increased hazard of electrical shock according to IEC 60974-1.

CSA mark
<SP ®  Products with a CSA mark meet the United States and Canadian regulations for product safety.
c us The products were evaluated, tested, and certified by CSA-International. Alternatively, the product
may have a mark by one of the other Nationally Recognized Testing Laboratories (NRTL)
accredited in both the United States and Canada, such as UL or TUV.

CE mark

The CE marking signifies the manufacturer’s declaration of conformity to applicable European
directives and standards. Only those versions of products with a CE marking located on or near
the data plate comply with European Directives. Applicable directives may include the European
Low Voltage Directive, the European Electromagnetic Compatibility (EMC) Directive, the Radio
RoHS Equipment Directive (RED), and the Restriction of Hazardous Substances (RoHS) Directive.
See the European CE Declaration of Conformity for details.

NN
/M M

Eurasian Customs Union (CU) mark

CE versions of products that include an EAC mark of conformity meet the product safety and
EMC requirements for export to Russia, Belarus, and Kazakhstan.

GOST-TR mark

CE versions of products that include a GOST-TR mark of conformity meet the product safety and
EMC requirements for export to the Russian Federation.

=
=
—

wfe
v

RCM mark

CE versions of products with an RCM mark comply with the EMC and safety regulations required
for sale in Australia and New Zealand.

CCC mark

The China Compulsory Certification (CCC) mark indicates that the product has been tested and
found compliant with product safety regulations required for sale in China.

UkrSEPRO mark

The CE versions of products that include a UkrSEPRO mark of conformity meet the product safety
and EMC requirements for export to the Ukraine.

Serbian AAA mark

CE versions of products that include a AAA Serbian mark meet the product safety and
EMC requirements for export to Serbia.

RoHS mark

The RoHS mark indicates that the product meets the requirements of the European Restriction of
Hazardous Substances (RoHS) Directive.

> © 00 B

=
=
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UK United Kingdom Conformity Assessed mark

C n CE versions of products that include a UKCA mark of conformity meet the product safety, EMC,
RF, and RoHS requirements for export to the UK.

IEC symbols

The following symbols can appear on the data plate, control labels, and switches.

The terminal for the

— Direct current (DC) @ external protective (earth)
-—- (PE) conductor
% Alternating current (AC) I Power is ON
o) Power is OFF
& Plasma torch cutting
— A 1-phase or 3-phase
-v- 1~ e
LA™ inverter-based power
. QD)= souree

Q: Gouging

| W Volt/amperage curve,

D “drooping” characteristic

AC input power
D IT= connection
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Qualifications and Requirements

Document requirements

This manual refers to several other documents. These documents include:
m  XPR Cut Charts Instruction Manual (809830)
m  CNC Communication Protocol for the XPR Cutting System (809810)
m  XPR Preventive Maintenance Program (PMP) Instruction Manual (809490)
m  XPR Firmware Updates Field Service Bulletin (809820)
You can find these documents on the USB memory stick that came with your plasma power supply.

If you do not have these documents, technical documentation is available at
www.hypertherm.com/docs.

Technical documentation is current as of the date of its release.
Subsequent revisions are possible. Refer to www.hypertherm.com/docs
for the most recent revisions of released documents.
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Qualifications and Requirements

Operator qualifications

& WARNING

\
Yrare

panels must be done by a qualified technician.
Refer to the Safety and Compliance Manual (80669C) for more safety
! information.

-__0 ELECTRIC SHOCK CAN KILL

2 N\ Disconnect electric power before doing installation or maintenance. You can

get a serious electric shock if electric power is not disconnected. Electric
shock can seriously injure or kill you.

ﬁ All work that requires removal of the plasma power supply outer cover or

A person is considered qualified to operate the cutting system if he or she is trained and
knowledgeable about cutting system equipment construction, operation, and work methods, and
about how to recognize and avoid hazards that can be present with certain cutting system
equipment or work methods.

For your safety and for the best results:

Never operate the cutting system unless you are qualified to do so.

Follow NFPA70E Section 85 in North America.

Follow IEC 60364 series outside of North America.

Follow OSHA Section1910.331-335 in North America for 600 volts or less.

Follow all local and national electrical safety requirements for both operator and service
personnel.

Always read, understand, and follow all of the safety instructions in this manual, the Safety
and Compliance Manual (80669C), and on the labels that are on the cutting system.

Get adequate operator training from a knowledgeable source before operation. Adequate
training topics include (but are not limited to) the following:

0 How to start and stop the cutting system during routine operation and in an emergency.

a Conditions and actions that can cause injuries to people or damage cutting system
equipment.

How to operate all controls.
How to identify and respond to fault conditions.

How to do maintenance.

O 0O 0O O

A copy of the instruction manual.

Additional qualifications apply for personnel who do maintenance and
troubleshooting. Refer to Qualifications of service personnel on page 39.
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Qualifications and Requirements

Do not operate the cutting system if you cannot follow all of the safety instructions or if you
cannot satisfy the minimum operator qualifications. Refer to the Safety and Compliance
Manual (80669C), Radio Frequency Warning Manual (80945C), and Safety instructions
related to installation on page 80.

Additional qualifications apply for personnel who do maintenance and
troubleshooting. Refer to Qualifications of service personnel on page 39.

Qualifications of service personnel

& WARNING

@\

I'q

-__0 ELECTRIC SHOCK CAN KILL
<

2 N\ Disconnect electric power before doing installation or maintenance. You can

get a serious electric shock if electric power is not disconnected. Electric
shock can seriously injure or kill you.

@j All work that requires removal of the plasma power supply outer cover or

panels must be done by a qualified technician.
Refer to the Safety and Compliance Manual (80669C) for more safety
: information.

It can be hazardous to do service and maintenance on industrial cutting systems and equipment.

For your safety and for the best results:

Always read, understand, and follow all of the safety instructions in this manual, the Safety
and Compliance Manual (80669C), and on the labels that are on the cutting system.

Get adequate training from a knowledgeable source before you do any service or
maintenance on the cutting system or equipment.

The entity responsible for workplace safety where your XPR170 cutting
system is used must do a risk assessment and establish the criteria for
service personnel training and qualifications.

Do not do any service or maintenance on the cutting system or equipment if you cannot
follow all of the safety instructions or if you cannot satisfy the minimum service-personnel
qualifications set by workplace safety at your organization. Refer to the Safety and
Compliance Manual (80669C), Radio Frequency Warning Manual (80945C), and Safety
instructions related to installation on page 80.

Contact a professional repair person who has a license.

XPR170
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Qualifications and Requirements

System electrical requirements

& WARNING

-__0 ELECTRIC SHOCK CAN KILL

2 N\ Disconnect electric power before doing installation or maintenance. You can

get a serious electric shock if electric power is not disconnected. Electric
shock can seriously injure or kill you.

\
Yrare

ﬁ All work that requires removal of the plasma power supply outer cover or
panels must be done by a qualified technician.
Refer to the Safety and Compliance Manual (80669C) for more safety
! information.

Code conformity

m  Follow all local and national electrical safety requirements, including requirements for
correct electrical system design and installation.

m  Always read, understand, and follow all of the safety instructions in this manual, the Safety
and Compliance Manual (80669C), and on the labels that are on the cutting system.

m  Contact a licensed electrician for information about the codes in your location.
Input power requirements

General input power requirements

As an installer or user, you are responsible for supplying all of the switches, time-delay fuses, and
power cords necessary for cutting system installation and operation at the installation site. The
switches, fuses, and cords that you supply must satisfy all applicable national and local electrical
codes and requirements, and be installed by a licensed electrician.

General input power requirements appear in Table 7. For specific requirements for switches, fuses,
and cords, refer to Line-disconnect switch requirements on page 41, Circuit breaker and fuse
requirements on page 42, and Main power cord requirements on page 42.
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Table 7 — Input power requirements

Qualifications and Requirements

Inout Rated input Recommended | Recommended size
volfa e current at 35.7 kW | time-delay fuse | for the main power Power
Part number 9 Phase output size cord 90°C (194°F) (kVA)
(VAC) (A) A) (mm?2 [AWG*])
078640 200 117 150 70.5 (1/0)
078641 208 112 150 70.5 (1/0)
078642 220 106 150 70.5 (1/0)
078643 240 97 125 43.2 (2)
078644 380 62 80 27.3 (4)
3 40.48
078645 400 59 80 27.3 (4)
078646 415 56 70 17.2 (B)
078647 440 53 70 17.2 (B)
078648 480 49 65 17.2 (6)
078649 600 39 50 10.8 (8)

* AWG requirements must comply with the latest version of the US National Electric Code (in North America)
or the latest electric wiring and installation requirements (based on the codes in your location). Table 7 is for
reference only; the requirements for your location can be different. Follow all local and national electrical
codes in your location.

The strain relief for the input power cord that comes with the plasma
power supply is sized properly (refer to Table 7). Contact a licensed
electrician to make sure that your main power cord size and length meet
the codes in your location.

Plasma power supply

As an installer or user, you must connect the plasma power supply to one of the branch-feed
circuits. Use a separate, primary line-disconnect switch for the plasma power supply. Refer to

Line-disconnect switch requirements on page 41.

Always follow the local and national electrical safety requirements for your location, including
requirements for correct electrical system design and installation. Contact a licensed electrician for

more information about the codes in your location.

Line-disconnect switch requirements

As an installer or user, you must supply a separate, line-disconnect switch for the plasma power
supply. A means for disconnecting the cutting system shall be provided according to the installation,
safety, and emergency requirements for the local codes and regulations, taking into account the
input power requirements. Hypertherm does not supply this means of disconnection.

XPR170 Instruction Manual
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Qualifications and Requirements

Circuit breaker and fuse requirements

For main feed protection, choose a circuit breaker or fuse that is large enough to withstand alll
branch-feed loads for both inrush and steady-state current. Refer to Table 7 on page 41 for the
recommended time-delay fuse sizes.

As an installer or user, you must choose time-delay fuses and circuit breakers that can withstand
inrush current that is up to 30 times the rated input current for 0.01 seconds and up to 12 times the
rated input current for 0.1 seconds.
The size requirements for breakers or fuses at your site can change because of the following:

m Local line conditions (such as source and line impedance and voltage fluctuations)

m  Product inrush characteristics

m  Regulatory requirements
Always follow the local and national electrical safety requirements for your location, including

requirements for correct electrical system design and installation. Contact a licensed electrician for
more information about the codes in your location.

If time-delay, high-inrush fuses are not permitted at your site because of
national or local codes, use a motor-start circuit breaker or equivalent.

Main power cord requirements

As an installer or user, you must supply the main power cord for your cutting system. Refer to Table
7 on page 41 for recommended main power cord size.

The recommended main power cord sizes in Table 7 are based on Table 310.15 of the US National
Electric Code (2017 Handbook). Table 7 shows stranded-flexible cord rates for 90°C (194°F). The
size requirement for the main power cord at your site can change because of the following
conditions:

m  Wires with lower temperature ratings
m  Wires with different insulation types

m Different distances between the line-disconnect switch/receptacle and the plasma power
supply
m  local codes and regulations
Always follow the local and national electrical safety requirements for your location, including

requirements for correct electrical system design and installation. Contact a licensed electrician for
more information about the codes in your location.
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Input power requirements for CE units

The XPR cutting system complies with [IEC 6100-3-11 and IEC 61000-3-12, provided that the
short-circuit power (Ssc) between the supply and the public system for the installation site is
greater than (or equal to) 6.79 MVA. The installer or user is responsible for verifying that the
short-circuit power (Ssc) for the installation site satisfies this requirement.

If necessary, you can consult with the distribution network operator for
your site to verify the short-circuit power Ssc for your site.

The XPR cutting system is intended for use only in sites that have a service current capacity that is
greater than (or equal to) 100 A per phase and supplied from a distribution network that has a
nominal voltage of 400/230 V. The installer or user is responsible for verifying that the service
current capacity for the installation site satisfies this requirement.

Remote on-off switch

& WARNING

).

ELECTRIC SHOCK CAN KILL

The plasma power supply contains dangerous electric voltages that can seriously injure or
kill you.

Even if the plasma power supply is turned OFF, you can still get a serious electric
shock if the plasma power supply remains connected to an electric power source. When
the remote on-off switch is in the OFF position, electric power remains active to the
following components in the system:

= Control board

= Control transformer input and output

= 48V power supply

= 24V power supply

= 120 VAC and 220 VAC on the power distribution board

= Input side of the contactors

= Input side of the pump relay

= Power-indicator LED on the front of the plasma power supply

Use extreme caution if you do diagnosis or maintenance tasks when the plasma power
supply remains connected to an electric power source and the outer cover or panels are
removed. All work that requires removal of the plasma power supply outer cover or panels
must be done by a qualified technician.

Refer to the Safety and Compliance Manual (80669C) for more safety information.

You must supply the remote on-off switch (or switches) for your cutting system.
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A remote on-off switch lets you supply electric power to or remove electric power from the gas
connect console, torch connect console, and some parts of the plasma power supply from a

location that is remote from the main power source. A convenient location for a remote on-off switch
is near the CNC.

For information about how to do this, refer to How to install a remote
on-off switch on page 200.
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Process gas requirements (Core, CorePlus, VWI, and OptiMix gas connect
consoles)

As an installer or user, you must supply the process gases and supply gas plumbing for your cutting
system. Refer to Table 8 on page 45 for supply gas quality, pressure, and flow requirements.
Process gas requirements include the following:

m  Nitrogen is required for all processes.

m  Airis required for H, mix and F5 processes.

m  Water can be used as a shield fluid for plasma power supplies that have a VWI or OptiMix
gas connect console. Refer to Shield water requirements (VWI and OptiMix) on page 51 for
the specifications and requirements for water that is used for shield purposes.

Table 8 — Gas quality, pressure, and flow requirements

Gas Quality System inlet pressure (during gas flow*) Flow rate
O, (oxygen) 99.5% pure, clean, dry, Core, CorePlus, VWI: 7.5 bar + 0.4 (110 psi + 5) 71 slpm
oil-free OptiMix: 7.9 bar + 0.4 (115 psi + 5) (150 scfh)
N, (nitrogen) 99.99% pure, clean, dry, Core, CorePlus, VWI: 7.5 bar + 0.4 (110 psi + 5) 181 slpm
oil-free OptiMix: 8.3 bar + 0.4 (120 psi + 5) (380 scfh)
Air Cleap, dry, Oi,l free Core, CorePlus, VWI: 7.5 bar + 0.4 (110 psi + 5) 118 slpm
consistent with . + -
8573-1:2010 Class 1.4.2 OptiMix: 7.9 bar + 0.4 (115 psi £ 5) (250 scfh)
H, (hydrogen 99.995% pure 50 slpm
2 (hydrogen) °P OptiMix: 8.3 bar % 0.4 (120 psi * 5) P
(105 scth)
Ar (argon) 99.99% pure; clean, dry, CorePlus, VWI: 7.5 bar = 0.4 (110 psi + 5) 118 slpm
oil-free OptiMix: 8.3 bar * 0.4 (120 psi * 5) (250 scfh)
F5 (95% nitrogen, | 99.98% pure VWI: 7.5 bar £ 0.4 (110 psi £ 5) 40 slpm
5% hydrogen) OptiMix: 7.9 bar 0.4 (115 psi * 5) (85 scth)

* When there is no gas flow, make sure that the pressure at the gas inlet connection is less than 8.6 bar
(125 psi) to avoid system alerts.

** Any air compressors that supply air to the cutting system must remove oil prior to air delivery.

Hypertherm recommends that air compressors supply air that obey the following requirements of ISO
Standard 8573-1:2010 Class 1.4.2:

Maximum particle count in 1.0 m3: .

Maximum water vapor pressure dew point:

Maximum oil concentration:

20,000 at 0.1 microns — 0.5 microns
= 400 at 0.5 microns — 1.0 microns

* 10 at 1.0 microns — 5.0 microns

3°C (387°F)

0.1 mg/m3 (for aerosol, liquid, and vapor)
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Speak to your air compressor manufacturer if you operate the cutting system in
temperatures colder than 3°C (37°F) or if you are unsure that the air compressor
can obey the ISO standard for air quality.

NOTICE

RUST IN GAS CYLINDERS CAN GET INTO THE GAS LINE

Rust can collect at the bottom of gas cylinders. If the rust mixes with the gas, it can get into the gas line
and decrease cut quality and performance.

When you move gas cylinders, make sure that you do not put them on their side, roll, or shake them.

Code conformity

m Al installer or user-supplied equipment must meet applicable national and local codes for
supply gas and supply gas plumbing. Contact a licensed plumber for more information
about the codes in your location.

m  Any installation, modification, or repair of supply gas equipment or plumbing systems must
be done by a licensed plumber.
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Plumbing for supply gases

& WARNING

OXYGEN GAS CAN CAUSE A FIRE HAZARD

If you use oxygen as the plasma gas for cutting, it can cause a potential fire hazard due to
the oxygen-enriched atmosphere that collects.

Hypertherm recommends that you install an exhaust ventilation system to remove the
oxygen-enriched atmosphere that can collect when oxygen is used as the plasma gas for
cutting. A fire can occur if oxygen is not removed.

Flashback arrestors are REQUIRED to stop the spread of fire to the supply gases (unless
a flashback arrestor is not available for a specific gas or pressure).

As an installer or user, you must supply the exhaust ventilation and flashback arrestors for
your cutting system. You can get them from your cutting machine supplier.

€| ¥p

HYDROGEN GAS CAN CAUSE AN EXPLOSION OR FIRE

Hydrogen is a flammable gas that can cause an explosion or fire. Keep flames away from
cylinders and hoses that contain hydrogen. Keep flames and sparks away from the torch
when using hydrogen as a plasma gas.

Consult your local safety, fire, and building code requirements for the storage and use of
hydrogen.

Hypertherm recommends that you install an exhaust ventilation system to remove the
hydrogen-enriched atmosphere that can collect when hydrogen is used as the plasma gas
for cutting. An explosion or fire can occur if hydrogen is not removed.

Flashback arrestors are REQUIRED to stop the spread of fire to the supply gases (unless
a flashback arrestor is not available for a specific gas or pressure).

As an installer or user, you must supply the exhaust ventilation and flashback arrestors for
your cutting system. You can get them from your cutting machine supplier.

As an installer or user, you must install the supply gases and supply gas plumbing for your cutting
system.

m  You can use flexible hoses that are designed to carry the appropriate gas and are rated for
the correct pressure. Other hoses can crack and leak.

For the best results, use the recommended torque specifications for plumbing and hose
fittings. Refer to Table 12 on page 52.

= You can use rigid copper pipes.

m Do not use steel or aluminum.

Supply-gas hoses are available from Hypertherm. Refer to Supply hoses
on page 398.
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plumber for more information about the codes in your location.

All installer or user-supplied equipment must meet applicable national and
local codes for supply gas and supply gas plumbing. Contact a licensed

Hypertherm recommends an internal diameter of at least 10 mm (0.375 inch) for supply-gas hoses
that are 76 m (250 feet) or less. Table 9 on page 48 describes the recommended sizes for gas

fittings.

Table 9 — Recommended sizes for gas fittings

Fitting type Size

N, / Ar 5/8 inch — 18 RH, internal (inert gas) “B”
Air 9/16 inch — 19, JIC #6

F5/H, 9/16 inch — 18, LH (fuel gas) “B”

o, 9/16 inch — RH (oxygen)

supplier or regional Hypertherm Technical Service team.

The location of regulators and the number of elbow fittings can have an
effect on inlet pressure. If the inlet pressure for your cutting system is not
within recommended specifications, contact your cutting machine

NOTICE

PTFE TAPE CAN CAUSE CLOGGED VALVES, REGULATORS, AND TORCHES

Never use PTFE tape on any joint preparation. Use only a liquid or paste thread sealant on male thread

ends.

NOTICE

INCORRECT SUPPLY-GAS CONNECTIONS CAN CAUSE CUTTING SYSTEM

DAMAGE

NEVER connect a supply gas to a hose, connection, or fitting that is not designed for that

gas type or pressure.

Incorrect connections can reduce the life of consumables and damage the torch head,

torch receptacle, torch leads, and torch connect console.
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4 CAUTION

INCORRECT HOSES, CONNECTIONS, OR FITTINGS CAN CAUSE DAMAGE AND BAD
PERFORMANCE

All hoses, hose connections, and hose fittings used for supply-gas plumbing must be designed for use
with the appropriate gas and pressure rating. Incorrect hoses, hose connections, or hose fittings can
crack or leak.

NEVER connect a supply gas to a hose, connection, or fitting that is not designed for that gas type or
pressure.

A replacement hose, connection, or fitting must meet all applicable regulations and codes.

Non-compliant hoses, hose connections, or hose fittings can crack or leak. The wrong fittings can
cause malfunctions with the internal valves because contaminants can enter the valves through
damaged or loose fittings.

& NOTICE

DIRTY, OILY AIR CAN CAUSE DAMAGE TO THE AIR FILTER BOWL

Some air compressors use synthetic lubricants that contain esters. Esters can damage the
polycarbonates in the air filter bowl. Add additional gas filtration if necessary.

Regulators for supply gases

4 CAUTION

LOW-QUALITY REGULATORS CAN REDUCE PERFORMANCE AND CUT QUALITY

Do not use low-quality gas regulators. They do not provide consistent supply-gas pressure. Low-quality
gas regulators can also reduce system performance and decrease cut quality.

& NOTICE

DIRTY, OILY AIR CAN CAUSE DAMAGE TO THE AIR FILTER BOWL

Some air compressors use synthetic lubricants that contain esters. Esters can damage the
polycarbonates in the air filter bowl. Add additional gas filtration if necessary.

The installer or user must supply the gas regulator (regulators) for the cutting system.
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It is important to choose the correct gas regulator (regulators) for the conditions at the installation

site. A gas regulator must be compatible with the gases used and appropriate for the environmental
conditions. For example, certain regulators are recommended for specific temperature ranges. The
type of gas (cylinder gas, line gas, or liquefied gas), and the gas-delivery pressure and flow, can also

influence regulator selection.

Single-stage gas regulation

Dual-stage gas regulations

Reduces source gas pressure to the necessary delivery pressure in
1 step.

Delivery pressure is not tightly controlled with this type of gas
regulation.

Good choice for generic applications and where fluctuations in source
gas pressure are small.

Reduces source gas pressure to the necessary delivery pressure in

2 steps. Dual-stage regulation uses 2 single-stage regulators. The first
regulator reduces the pressure to approximately 3 times the maximum
delivery pressure. The second regulator reduces pressure to the
necessary delivery pressure.

Good choice for applications that require consistent delivery pressure
and where fluctuations in source gas pressure are large.

Your gas supplier can recommend the best gas regulator (regulators) for the conditions at your site.

Local regulations and the type of gas that is used can influence the
recommended inlet gas fittings for your gas connect console. Refer to
Table 9 — Recommended sizes for gas fittings on page 48.
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Shield water requirements (VWI and OptiMix)

If you use water as a shield fluid, refer to Table 10 for water pressure and flow requirements and
Table 11 for water-purity guidelines.

If using shield water, the temperature range for cutting system operation
and storage is reduced to above 0°C to 40°C (32°F to 104°F).

Table 10 — Quality, pressure, and flow requirements for shield water

Quality* M'"'T““'“ and Flow rate required
maximum pressure

Deionized water is not recommended to use as shield water. | 2.76 bar (40 psi) 35 L/h (9.4 US gal/h)

Deionized water will react with the copper components in the | MiniMum

system and result in decreased life of components and 8.27 bar (120 psi)

consumables. maximum

Hypertherm recommends that you contact a water-quality

expert for guidance.

Table 11 — Purity requirements for shield water

Particulate type Purity requirement
Total dissolved solids < 61 PPM

Calcium + magnesium < 40 PPM

Silica < 5PPM

pH 6.5 - 8.0

A TDS meter indicates the Total Dissolved Solids (TDS) of a solution.
Dissolved ionized solids (such as salts and minerals) increase the
electrical conductivity of a solution. Total dissolved solids can be tested
with a TDS meter (Hypertherm Waterjet part number 1-13897) available
from Hypertherm.

*

Water that does not meet minimum purity specifications can cause excessive deposits on the torch nozzle
and shield. These deposits can alter the water flow and produce an unstable arc. Refer to Shield water
requirements (VWI and OptiMix) on page 51.
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Plumbing and hose requirements for shield water

The installer or user must supply the plumbing and hoses for the shield water.
m  You can use flexible hoses that are designed to carry water.

m  For the best results, use the recommended torque specifications for plumbing and hose
fittings. Refer to Table 12 on page 52.

m  You can use rigid copper pipes.

m Do not use steel or aluminum pipes.

Install the plumbing and hoses consistent with all local and national codes. After installation,
pressurize the entire system and test it for leaks.

To decrease the risk of leaks in the cutting system, make sure to tighten all connections to the
recommended torque specifications in Table 12 on page 52.

Hoses are available from Hypertherm. Refer to Water (optional shield
fluid) (blue) on page 399 of the Parts List.

Additional regulator requirement for shield water (optional)

Water pressure regulators are built into the VWI and OptiMix gas connect consoles. Additional
water pressure regulators are only required when the water pressure is above 7.92 bar (115 psi).

Torque requirements for gas or water plumbing and hose connections

For the best results, use the recommended torque specifications for plumbing and hose fittings.

Table 12 — Torque specifications

Torque Specifications
A @ Gas or water hose size N-m in-Ibf ft-Ibf

Up to 10 mm (3/8 inch) 85-95 75 -84 6.25 -7
12 mm (1/2 inch) 16.3-19.0 144 - 168 12-14
25 mm (1 inch) 54.2 - 88.1 480 - 780 40 - 65
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Requirements for shield water removal for freezing-ambient temperatures

If your XPR cutting system uses shield water and is stored in ambient temperatures at or below
0°C (82°F), Hypertherm recommends shield water removal.

Follow these steps to remove shield water from the gas connect console (VWI or OptiMix):

1.

2.

Remove the shield water supply line to the gas connect console.

Access a source of compressed air that is clean and dry. Use a regulator to adjust the
compressed air to 5.52 bar (80 psi).

Connect the compressed air hose to the water inlet on the gas connect console.

The air hose needs to adapt to a JIC 6 male fitting on the gas connect
console.

. Use the XPR web interface or CNC to select a process ID for a water process (such as 2028).

Select Preflow from the Plasma Process Selection menu.

During preflow, water mist will exit the torch nozzle for approximately 45 —
50 seconds.

Repeat step 5 until shield water mist is no longer visible exiting the torch nozzle.

It can take 7 — 10 preflow cycles for the shield water mist to stop.
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Coolant requirements

The cutting system ships without coolant in the reservoir. Before you operate the cutting system,
you must fill it with coolant. The capacity of the coolant system is between 22.7 liters — 45 liters
(6 US gallons — 12 US gallons).

Lead length has an effect on the total coolant volume needed. A cutting system with long leads
needs more coolant than a cutting system with short leads.

Before you fill the coolant reservoir (refer to Coolant Installation on page 203), choose the best
coolant for your operating conditions. The ambient temperature range where your cutting system
operates affects the coolant that you choose.

A NOTICE

LOW COOLANT LEVELS CAN DAMAGE THE CUTTING SYSTEM AND COOLANT PUMP

Never operate the cutting system if you get a low coolant level notice. There is a risk of serious damage

to the cutting system and to the coolant pump if you operate the cutting system with no coolant or with
low coolant.

If your coolant pump is damaged, pump replacement can be necessary.

& NOTICE

AUTOMOTIVE ANTIFREEZE CAN DAMAGE THE TORCH COOLANT SYSTEM

Never use automotive antifreeze in place of Hypertherm coolant. Antifreeze contains chemicals that can
damage the torch coolant system.

Make sure to read and follow the warning and cautions below. Refer to the Material Safety Data
Sheets (MSDS) and Safety Data Sheets (SDS) for safety data and information about how to handle
and store coolant, propylene glycol, and benzotriazole. You can find the MSDS and SDS online.
Technical documentation is available at www.hypertherm.com/docs.

& WARNING

COOLANT CAN BE IRRITATING TO SKIN AND EYES AND HARMFUL OR FATAL IF
SWALLOWED

Propylene glycol and benzotriazole are irritating to skin and eyes, and harmful or fatal if
swallowed. When you come into contact, flush skin or eyes with water. If swallowed, seek
immediate medical attention.
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Coolant requirements for operation between -10°C - 40°C (14°F - 104°F)

Use Hypertherm premixed coolant (028872) when operating in a temperature range of -10°C to
40°C (14°F to 104°F).

If using shield water, the temperature range for cutting system operation
and storage is reduced to above 0°C to 40°C (32°F to 104°F).

If it is possible for the temperature to go below -10°C (14°F) when the cutting system is not in use,
adjust coolant propylene glycol concentration to 50% to prevent damage to cooling system
components.

Operating your XPR system below -10°C (14°F) is not recommended due
to reduced consumable life and performance.

To increase the coolant propylene glycol percentage, add 100% propylene glycol (028873) to the
premixed Hypertherm coolant (028872) according to the calculation below. The maximum
percentage of propylene glycol should never exceed 50%.

Total system coolant X 0.4 = Total volume in liters of 100% propylene glycol to
volume (in liters)* add
Total system coolant X 1.514 = Total volume in US gallons of 100% propylene

volume (in US gallons)* glycol to add

* Refer to Estimate the total coolant volume for your cutting system on page 256.
Coolant requirements for operation in temperatures above 40°C (104°F)

For operating temperatures above 40°C (104°F) and that can never go at or below 0°C (32°F) use
treated water with no propylene glycol as coolant.

For operations in very warm temperatures, treated water provides the best cooling properties.

Treated water is a mixture of purified water that meets the Purity
requirements for coolant water on page 56 and 1 part benzotriazole
(128020) to 300 parts of water. Benzotriazole acts as a corrosion
inhibitor for the copper coolant system inside of the cutting system.
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Flow requirements for coolant

m  The maximum coolant flow rate is 11.36 liters per minute (3.0 US gallons per minute).

m  The minimum coolant flow rate is 3.79 liters per minute (1 US gallon per minute).
The cutting systems stops automatically if the flow rate reaches this maximum or minimum flow rate.
Automatic, low-flow shut-off protects the coolant pump from damage from low-flow or no-flow
conditions. Automatic, high-flow shut-off protects the torch and leads from damage from a blow-out
event.
For information about how to diagnose and troubleshoot coolant flow issues, refer to:

m  Low coolant flow codes (540 — 542) on page 315

m  High coolant flow codes (543 — 544) on page 317

Purity requirements for coolant water

Always use water that meets the specifications in Table 13 on page 56 when using a custom
coolant mix.

Water that is too pure can also cause problems. Deionized water can cause corrosion in the coolant
system. After deionization, add benzotriazole (128020).

Use water purified by any method (deionization, reverse osmosis, sand filters, water softeners, etc.)

as long as the water purity meets the specifications in the table below. Contact a water specialist for
advice in choosing a water filtration system.

Table 13 — Purity measurement methods for coolant water

Methods to measure water purity

Water burity level Conductivity pS/cm Resistivity mQ-cm O?Eas::;xz::(()hd; Grains per gallon

purity at 25°C (77°F) at 25°C (77°F) PPM | (gpg of CaCO,)
of NaCl)

Pure water

(For reference only. Do not 0.055 18.3 0 0

use.)

Maximum purity 0.5 2 0.206 0.010

Minimum purity 18 0.054 8.5 0.43

Maximum potable water

(For reference only. Do not 1000 0.001 495 25

use.)
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Requirements to position system components

When you plan where to position the plasma power supply, gas connect console, torch connect
console, and torch, use the following limitations and requirements:

Site requirements on page 61

Length requirements for hoses, cables, and leads on page 61

Bend radius requirements for hoses, cables, and leads on page 62

Distance requirements between high-frequency leads and control cables on page 63
Distance requirements for ventilation and access on page 63

Distance requirements for communications on page 64

XPR170
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Recommended configuration with the Core gas connect console

< 75 m (246.1 ft)

<15 m (49.2 ft)
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<45m(14.8f)

< 75 m (246.1 ) -
A Plasma power supply D Torch
B Gas connect console (Core) E Cutting table
C Torch connect console F Computerized numeric control (CNC)
1 Computerized numeric control (CNC) lead 9 Power, CAN, 3-gas assembly
2 Work lead ¢ Power cable (120 VAC)
3 Controller area network (CAN) cable d CAN cable
4 Power cable (120 VAC) e 3 gas hoses (Core)
5 Coolant hoses (1 supply, 1 return) 10 Torch lead
6 Pilot arc lead 11 Regulators
7 Negative lead Position a gas regulator within 3 meters (10 feet)
8 Pilot arc and coolant hose set assembly of .the gas connect console or take actions tq .
adjust inlet gas pressures to tolerances specified
a Pilotarc lead in the process gas requirements.
b Coolant hose set (1 supply, 1 return) 12 Hoses for supply gases
13 Gases Core: O,, N,, and air
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Recommended configuration with the CorePlus gas connect console

< 75 m (246.1 ft)
| |

<15 m (49.2 ft)
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< 45m(14.8 ft)
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< 75 m (246.1 ft)

A Plasma power supply

o}

Gas connect console (CorePlus)

C Torch connect console

Computerized numeric control (CNC) lead
Work lead

Controller area network (CAN) cable
Power cable (120 VAC)

Coolant hoses (1 supply, 1 return)

Pilot arc lead

Negative lead

00 N OO O~ WON =

Pilot arc and coolant hose set assembly
a Pilot arc lead

b Coolant hose set (1 supply, 1 return)

m

10
1

12
13

Torch
Cutting table
Computerized numeric control (CNC)

Power, CAN, 4-gas assembly
¢ Power cable (120 VAC)
d CAN cable
e 4 gas hoses (CorePlus)

Torch lead

Regulators

Position a gas regulator within 3 meters (10 feet)
of the gas connect console or take actions to
adjust inlet gas pressures to tolerances specified
in the process gas requirements.

Hoses for supply gases
Gases CorePlus: O,, N,, Ar, and air
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Recommended configuration with the VWI or OptiMix gas connect console
< 75 m(246.1 ft) | | <15 m (49.2 ft)

©

\w»

®

<45m(14.8 )

@ ®

® ; jﬁﬁi’

< 75 m (246.1 ft)

A Plasma power supply D Torch
B Gas connect console (VWI or OptiMix) E Cutting table
C Torch connect console F Computerized numeric control (CNC) lead
1 Computerized numeric control (CNC) lead d Power cable (120 VAC)
2 Work lead e CAN cable
3 Controller area network (CAN) cable f 5 gas hoses (VWI or OptiMix)
4 Power cable (120 VAC) 10 Torch lead
5 Coolant hoses (1 supply, 1 return) 11 Regulators
6 Pilot arc lead Position a gas regulator within 3 meters (10 feet)
7 Negative lead of .the gas connect console or take actions tq .
adjust inlet gas pressures to tolerances specified
8 Pilot arc, coolant hose set, shield water assembly in the process gas requirements.
a Pilot arc lead 12 Hoses for supply gases
b Coolant hose set (1 supply, 1 return) 13 Gases and water
¢ Shield water hose (VWI or OptiMix) VWI: O,, air, N,, Ar, F5, and water
9 Power, CAN, 5-gas assembly OptiMix: O,, air, N,, Ar, F5, water, H,
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Site requirements

Tahle 14 — Recommendations for where to position system components

Plasma power = Level surface (less than 10° incline)
supply = Clean and dry area
= Able to support at least 680 kg (1,500 Ib)

Gas connect = Level surface (less than 10° incline)
*
console * Clean and dry area

= Able to support the weight of your gas connect console (weight varies with type, refer to
Specifications on page 25)

Torch connect = Clean and dry area
console” = Able to support at least 9.3 kg (20.5 Ib)

* The same recommendations are applicable for mezzanine locations.
Length requirements for hoses, cables, and leads

The distances between the plasma power supply, gas connect console, torch connect console,
torch, and cutting table are limited by the lengths of the interconnect hoses, cables, and leads that
connect them.

Table 15 — Length ranges for interconnect hoses, cables, and leads

From this component... to this component... ..the length can range from:

Plasma power supply Gas. connect console (Core, CorePlus, VWI, 3m (9.8 ft) — 75 m (246.1 f)*
OptiMix)

Gas connect console Torch connect console 3m(9.8f)— 18 m(59.1 fi)*

Torch connect console Torch or cutting table 2m (6.6 ft) — 4.5 m (14.8 ft)*

* Refer to Recommended configuration with the Core gas connect console on page 58, Recommended
configuration with the CorePlus gas connect console on page 59, and Recommended configuration with the
VWI or OptiMix gas connect console on page 60 for visual distance requirements.

For a complete list of hoses, cables, and leads refer to Parts List on
page 359.

Make sure to install hoses, cables, and leads that are the correct length.
m Hoses, cables, or leads that are too short can cause restriction of mechanical movement.

m Cables and leads that are too long can cause electromagnetic interference (EMI).

EMI can have a negative effect on cut quality.

Contact your cutting machine supplier for recommendations about the best lead lengths for your
cutting system.
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Bend radius requirements for hoses, cables, and leads

The following hoses, cables, and leads cannot bend beyond a
minimum bend radius of 15.25 c¢m (6 inches):

m  Torch lead Minimum bend radius

m Pilot arc lead (measured inside diameter)

m  Coolant hose set

m  Power cable

m  CAN cable 15.25 cm
(6in.)

m  3-gas hose bundle for the Core gas connect console

m  4-gas hose bundle for the CorePlus gas connect console

m  5-gas hose bundle for the VWI or OptiMix gas connect console

m  Gas supply hoses
Maximum diameters for console-to-console lead sets

The connectors for the console-to-console lead sets have the following maximum diameters:
m 5.6 cm (2.2 in.) for the pilot arc / coolant-hose lead set

m 5.8 cm (2.8 in.) for the gas-hose set

Example OptiMix pilot arc / coolant-hose lead set”

Example OptiMix gas-hose set*

N
PN

* OptiMix assemblies shown as examples. The connectors on all console-to-console assemblies (Core,
CorePlus, VWI, and OptiMix) have the same diameter.
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The 18 meter (59.1 feet) assembly is compatible only with the 2 meter
(6.6 feet) or 2.5 meter (8.2 feet) torch lead. For lengths, refer to Gas
connect console to torch connect console connections in Parts List on
page 359.

Distance requirements hetween high-frequency leads and control cables

Electromagnetic interference (EMI) can occur if high-frequency leads (such as the pilot arc and
negative leads) are too close to control cables (such as the 120 VAC power, CAN, and EtherCAT®
cables).

If possible, use a separate track to isolate each lead and cable.

If separate tracks are not possible, Hypertherm recommends a minimum separation distance
150 mm (6 inches) between the high-frequency leads and control cables. Separate the pilot arc
lead, negative lead, or any power cables that have a voltage higher than 120 VAC from the
following:

m  CAN cable
m  Power cable (120 VAC)
m  CNC lead (EtherCAT, serial RS-422, or discrete lead)

Distance requirements for ventilation and access

m Ventilation

0 Do not block the ventilation louvers on the corners or bottom panels of the front and
back of the plasma power supply. A separation distance of least 1 m (3.3 feet) is
required for ventilation.

0 Do not block the ventilation louvers on the gas connect console. A separation distance
of least 1.27 cm (0.50 inch) is required for ventilation.

0 Do not block the ventilation louvers on the torch connect console. You must use the
mounting brackets to allow space between the console and mounting surface.

m  Service and maintenance access — Hypertherm recommends a minimum distance of
1 meter (3.3 feet) between the plasma power supply and other system components, or
between the plasma power supply and an obstacle.
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Distance requirements for communications

Table 16 — Maximum distance between the plasma power supply and controlling device

Communication type Distance

Wireless Unobstructed maximum radius of 30.5 m (100 ft)*
EtherCAT** Maximum 75 m (246.1 ft)

Discrete** Maximum 75 m (246.1 ft)

Serial RS-422** Maximum 75 m (246.1 ft)

* Obstructions or distances greater than 30.5 meters (100 feet) can have an effect on communication between
the plasma power supply and wireless device.

** Refer to Recommended configuration with the Core gas connect console on page 58, Recommended
configuration with the CorePlus gas connect console on page 59, and Recommended configuration with the
VWI or OptiMix gas connect console on page 60 for visual distance requirements.

Wireless compliance

Wireless devices use radio frequencies that may be regulated, but regulations differ from country to
country. Wireless devices that conform to IEEE standards 802.11a, 802.11b, 802.11g, 802.11n,
802.16e, and others, are designed for, or certified for use in, specific countries. Certificates of
Radio Frequency (RF) Compliance from wireless device manufacturers for wireless devices
integrated into Hypertherm products can be found in the “Downloads library” at
www.hypertherm.com.

The user of Hypertherm products that have integrated wireless devices is responsible for ensuring
that each wireless device has been certified for the country of use and configured with the correct
selection of frequency and channel for the country of use. Wireless devices that are integrated into
Hypertherm products are not allowed to be operated in countries where regulations for wireless
device certification have not been satisfied. Any wireless device or antennae modification or
deviation from the permissible configuration, markings, power, frequency settings, and other local
regulations on radio frequency wireless device for the country of use can be an infringement of
national law.

Refer to the XPR Wireless Compliance Manual (80992C) for more information.
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Torch mounting bracket requirements

You must supply the torch mounting bracket for your cutting system. Choose one that does the
following:

m Holds a torch diameter that is 57.15 mm (2.25 inches)

m  Holds the torch perpendicular (at a 90° angle) to the workpiece (for non-bevel cutting)

m  Does not interfere with the torch lifter

The XPR torch mounting sleeve is larger than the torch mounting sleeve
for HPR torches. Modification or replacement of previous mounting
hardware is necessary for XPR torches.

Mounting brackets are available from Hypertherm. Refer to Torch bracket
on page 386 of the Parts List.

Torch lifter requirements

Choose a lifter that has a weight capacity of at least 11.3 kg (25 Ib). This includes the weight of a

torch rotational sleeve, if used.

Refer to your torch lifter instruction manual for more information.

CNC requirements

Remote on-off switch
The CNC must have a remote on-off switch
Adjustable settings

The CNC must allow the adjustment of the following settings:
m  Current setpoint
m  Plasma cutflow
m  Shield cutflow

m  Gas mixing setpoints

XPR170 Instruction Manual 810060
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Display settings

The CNC must show the following data:
m  Plasma gas type
m  Shield gas type
m  Process ID selected
m  System diagnostic codes
m  Gas connect console firmware version

m  Plasma power supply firmware version

The CNC must show the following data in real time to troubleshoot and diagnose system operation:
m  Chopper current
m  Work lead current
m  System status codes
m  Chopper temperature
m  Transformer temperature
m  Coolant temperature
m  Coolant flow
m  Process gas pressures

m  Fan speeds
Diagnostics and troubleshooting

The CNC must be able to execute the following commands to diagnose and troubleshoot system
operation:

m  Test preflow gases
m  Test pierceflow gases
m Test cutflow gases

m  Test for gas system leaks

For more information on CNC commands, refer to the CNC
Communication Protocol for the XPR Cutting System (809810).
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Recommended grounding and shielding

Introduction

This section describes practices for grounding and shielding a plasma cutting system to minimize its
susceptibility to electromagnetic interference (EMI) (also known as noise). It also describes the
service ground, protective earth (PE) ground, and DC power ground. The diagram at the end of this
section shows these types of grounds in a plasma cutting system.

The grounding practices in this section have been used on many
installations with excellent results, and Hypertherm recommends that
these practices be a routine part of the installation process. The actual
methods used to implement these practices may vary from system to
system, but should remain as consistent as possible. However, due to the
variation in equipment and installations, these grounding practices may
not succeed in every case to eliminate EMI problems. Hypertherm
recommends that you consult your local and national electrical codes to
make sure that the grounding and shielding practices that you use satisfy
the requirements for your location.

Types of grounding

Service ground (also known as safety ground) is the grounding system that applies to the incoming
line voltage. It prevents a shock hazard to any personnel from any of the equipment or the cutting
table. It includes the service ground coming into the plasma system and other systems, such as the
CNC and the motor drives, as well as the supplemental ground rod connected to the cutting table.
In the plasma circuits, the ground is carried from the plasma system chassis to the chassis of each
separate console through the interconnecting cables.

Protective earth (PE) ground is the grounding system inside the electrical equipment. The PE
ground, which connects to the service ground, provides electrical continuity between the equipment
and the AC service.

DC power ground (also known as cutting current ground or work) is the grounding system that
completes the path of the cutting current from the torch back to the plasma system. It requires that
the positive lead from the plasma system be firmly connected to the cutting table ground bus with a
properly sized cable. It also requires that the slats, on which the workpiece rests, make firm contact
with the table and the workpiece.

EMI grounding and shielding is the grounding system that limits the amount of EMI emitted by the
plasma and motor drive systems. It also limits the amount of EMI that is received by the CNC and
other control and measurement circuits. The grounding practices described in this section mainly
target EMI grounding and shielding.

XPR170

Instruction Manual 810060 67



Qualifications and Requirements

Grounding practices

10.

Unless noted, for XPR cutting systems, use cables with a minimum gauge of 21.2 mm?
(4 AWG) (047031) for the EMI ground cables shown in the Example grounding diagram with an
XPR cutting system on page 71.

. The cutting table is used for the common, or star, EMI ground point and should have threaded

studs welded to the table with a copper bus bar mounted on them. A separate bus bar should
be mounted on the gantry as close to each motor as possible. If there are motors at each end of
the gantry, run a separate EMI ground cable from the far motor to the gantry bus bar. The gantry
bus bar should have a separate, heavy EMI ground cable 21.2 mm2 (4 AWG; 047031) to the
table bus bar. The EMI ground cables for the torch lifter and the RHF or combined ignition/gas
connect console must each run separately to the table ground bus.

Inadequate grounding not only exposes operators to dangerous voltages, but inadequate
grounding also increases the risk of equipment failure and unnecessary downtime. Ideally a
ground should be zero ohms resistance, but field experience indicates under 1 ohm resistance
is satisfactory for most applications. Hypertherm recommends that you consult your local and
national electrical codes to make sure that the grounding and shielding practices that you use
satisfy the requirements for your location.

. A ground rod (a PE ground) that meets all applicable local and national electric codes must be

installed within 6 m (20 ft) of the cutting table. For XPR cutting systems, the PE ground must be
connected to the cutting table ground bus bar using a minimum 21.2 mm2 (4 AWG) grounding
cable (047031). Consult an electrician in your location to make sure that your grounding meets
all local and national electric codes.

For the most effective shielding, use the Hypertherm CNC interface cables for I/0 signals, serial
communication signals, between plasma systems in multi-drop connections, and for
interconnections between all parts of the Hypertherm system.

. All hardware used in the ground system must be brass or copper. While you can use steel studs

welded to the cutting table for mounting the ground bus, no other aluminum or steel hardware
can be used in the ground system.

AC power, PE, and service grounds must be connected to all equipment according to local and
national codes.

For a system with a remote high frequency (RHF) console or combined ignition/gas connect
console, the positive, negative, and pilot arc leads should be bundled together for as long a
distance as possible. The torch lead, work lead, and the pilot arc (nozzle) leads may be run
parallel to other wires or cables only if they are separated by at least 150 mm (6 inches). If
possible, run power and signal cables in separate cable tracks.

For a system with a RHF console or combined ignition/gas connect console, Hypertherm
recommends that you mount this console as close as possible to the torch. This console also
must have a separate ground cable that connects directly to the cutting table ground bus bar.

Each Hypertherm component, as well as any other CNC or motor drive cabinet or enclosure,
must have a separate ground cable to the common (star) ground on the table. This includes the
ignition/gas connect console, whether it is bolted to the plasma system or to the cutting table.
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11. For XPR cutting systems, the coupler on the pilot arc and coolant hose set assembly must be
connected firmly to the gas connect console and torch connect console collars. Make sure to
tighten the clamp. The collar on the torch lead must be connected firmly to the torch sleeve.
Make sure to tighten the clamp. Connect a ground lead (10 AWG) to the flat terminal on the
torch mounting sleeve.

12. The torch holder and the torch breakaway mechanism — the part mounted to the lifter, not the
part mounted to the torch — must be connected to the stationary part of the lifter with copper
braid at least 12.7 mm (0.5 inches) wide. A separate cable must run from the lifter to the gantry
ground bus bar. The valve assembly should also have a separate ground connection to the
gantry ground bus bar.

13. If the gantry runs on rails that are not welded to the table, then each rail must be connected with
a ground cable from the end of the rail to the table. The rail ground cables connect directly to
the table and do not need to connect to the table ground bus bar.

14. If you are installing a voltage divider board, mount it as closely as possible to where the arc
voltage is sampled. One recommended location is inside the plasma system enclosure. If a
Hypertherm voltage divider board is used, the output signal is isolated from all other circuits. The
processed signal should be run in twisted shielded cable (Belden 1800F or equivalent). Use a
cable with a braided shield, not a foil shield. Connect the shield to the chassis of the plasma
system and leave it unconnected at the other end.

15. All other signals (analog, digital, serial, and encoder) should run in twisted pairs inside a
shielded cable. Connectors on these cables should have a metal housing. The shield, not the
drain, should be connected to the metal housing of the connector at each end of the cable.
Never run the shield or the drain through the connector on any of the pins.

The following picture shows an example of a cutting table ground bus with an XPR cutting system.
The components shown here may differ from your system.

0999@06

1 Gantry ground bus
Ground rod
Plasma system lead (+)

Gas connect console

CNC enclosure
Torch holder

Plasma system chassis

0O N o a b~ 0N

Torch connect console
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The following picture shows an example of a gantry ground bus. It is bolted to the gantry, close to
the motor. All of the individual ground cables from the components mounted on the gantry connect
to the bus. A single heavy cable then connects the gantry ground bus to the table ground bus.

1 Cable to the cutting table ground bus

2 Ground cables from components on the
gantry
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Qualifications and Requirements
Example grounding diagram with an XPR cutting system

@ @ . @ .
®

6 OOOOPO

@QOOOOOOOOOHOE

/77 Chassis and EMI ground =

J:— Service ground @ ©
@ PE earth ground
i D

[l

1 Cutting table 8 CNC controller

2 Gantry 9 Torch height control module

3 Plasma system 10 Gas connect console. Connect to table ground

4 Table ground bus bar bus bar’

5 Gantry ground bus bar 11 DC power ground (work)

6 Torch height control lifter *  The ignition console is integrated into the gas connect
console for XPR cutting systems.

7 Torch connect console

This example is based on practices in North America. Other regions can
have different local or national electrical codes. Hypertherm recommends
that you consult your local and national electrical codes to make sure that
the grounding and shielding practices that you use satisfy the
requirements for your location.
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Installation

Before you begin

Before you begin installation, make sure to:

m  Read, understand, and follow all of the safety instructions that are in this manual, the Safety
and Compliance Manual (80669C), the Radio Frequency Warning Manual (80945C), and
affixed to the cutting system. Failure to follow safety instructions can result in personal injury
or equipment damage.

m  Get all necessary reference documents. Refer to Document requirements on page 37.

m  Consider the following requirements about where to position system components:

Site requirements on page 61

Length requirements for hoses, cables, and leads on page 61

Bend radius requirements for hoses, cables, and leads on page 62

Distance requirements between high-frequency leads and control cables on page 63

Distance requirements for ventilation and access on page 63

0O 0 0o 0 0 O

Distance requirements for communications on page 64

m  Review the Installation checklist on page 74.

This plasma system can make more than the permitted acoustical noise levels as defined by national
and local codes. Always put on correct ear protection when cutting or gouging. Any acoustical
noise measurements taken are related to the specific environment in which the system is used.
Refer to Noise can damage hearing in the Safety and Compliance Manual (80669C).

In addition, you can find an Acoustical Noise Data Sheet for your system at
www.hypertherm.com/docs. In the search box, enter data sheet.
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Installation

Installation checklist

System requirements

Electrical

Refer to System electrical requirements on page 40.

O
O

O

Make sure that the electrical system conforms to all applicable codes.
Make sure that the input power meets requirements. Refer to Input power requirements on page 40.

Make sure that the circuit breaker or fuse meets requirements. Refer to Circuit breaker and fuse
requirements on page 42.

Make sure that the main power cord is the correct size and correctly installed. Refer to Main power cord
requirements on page 42.

As an installer or user, you must supply the main power cord for your cutting system.

Make sure that there is a separate line-disconnect switch for the plasma power supply. Refer to
Line-disconnect switch requirements on page 41.

As an installer or user, you must supply the line-disconnect switch for your cutting system.

Make sure that the emergency-stop switches are correctly installed.
As an installer or user, you must supply the emergency-stop switches for your cutting system.

Make sure that the remote on-off switch is correctly installed. Refer to Remote on-off switch on page 43.
As an installer or user, you must supply the remote on-off switch for your cutting system.

Process gas and plumbing

Refer to Process gas requirements (Core, CorePlus, VWI, and OptiMix gas connect consoles) on page 45. You
must supply the process gases and supply gas plumbing for your cutting system.

O
O
O

Make sure that the gas quality meets requirements.
Make sure that the gas pressure meets requirements.
Make sure that the gas flow meets requirements.

Make sure that the gas plumbing and hoses meet requirements. Refer to Plumbing for supply gases on
page 47.

The cutting system comes with the hoses that connect the plasma power supply components.

As an installer or user, you must supply the plumbing for the process gases.

Make sure that the plumbing is the correct type and correctly installed.

O  Asaninstaller or user, you must supply flashback arrestors for your cutting system if you use
oxygen as the plasma gas.

[0  Make sure that the hoses are the correct type and length, and that they are correctly installed.

Make sure that the regulators are the correct type, installed in the correct locations, and correctly
[0 installed. Refer to Regulators for supply gases on page 49.

As an installer or user, you must supply the gas regulators for your cutting system.

O Make sure that the plumbing conforms to all applicable codes.
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Installation

Shield water (VWI and OptiMix)

Refer to Shield water requirements (VWI and OptiMix) on page 51. You must supply the shield water for your
cutting system.

O Make sure that the water quality meets requirements.
O  Make sure that the water pressure meets requirements.
O  Make sure that the water flow meets requirements.

Make sure that the water plumbing and hoses meet requirements. Refer to Plumbing and hose
O requirements for shield water on page 52.

As an installer or user, you must supply the plumbing and hoses for shield water.
[0  Make sure that the plumbing is the correct type and correctly installed.
[0  Make sure that the hoses are the correct type and length, and that they are correctly installed.

O Additional water pressure regulators are only required when the water pressure is above 7.92 bar
(115 psi). Refer to Additional regulator requirement for shield water (optional) on page 52.

Configuration

Refer to Requirements to position system components on page 57.

Make sure that the configuration of system components is correct. Refer to Configuration with Core gas
O connect console on page 83, Configuration with CorePlus gas connect console on page 84, and
Configuration with VWI or OptiMix gas connect console on page 85.

Make sure that the spacing and ventilation for the plasma power supply meets requirements. Refer to
Distance requirements for ventilation and access on page 63.

Hypertherm recommends a minimum distance of 1 meter (3.3 feet) between the plasma power supply and
other system components, or between the plasma power supply and an obstacle.

O Make sure that the surfaces that hold system components are flat, dry, clean, and can support the weight.
Refer to Site requirements on page 61.

[0  Make sure that the table ventilation meets requirements (if applicable) (check table type).
[0  Water table
[0 Downdraft table
[0  Other (specify)
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Hoses, cables, and leads

Do not bend the following hoses, cables, and leads beyond a minimum bend radius of 15.25 cm (6 inches):
Torch lead, pilot arc lead, coolant hose set, power cable, CAN cable, 3-gas hose bundle (for the Core gas connect
console), 4-gas hose bundle (for the CorePlus gas connect console), 5-gas hose bundle (for the VWI or OptiMix
gas connect console), and gas supply hoses.

The cutting system comes with the cables and leads that connect system components. Refer to the following
sections in the Parts List for part numbers and descriptions:

= Plasma power supply to gas connect console connections on page 391.

= Gas connect console to torch connect console connections on page 393.

= Plasma power supply to CNC connections on page 395.

= Plasma power supply to cutting table connection on page 396.

= Torch connect console to torch receptacle connection on page 397.

Make sure that the hoses, cables and leads are the correct type. Refer to Prepare the hoses, cables, and

= leads on page 98.

Make sure that the hoses, cables, and leads are the correct length. Refer to Length requirements for
hoses, cables, and leads on page 61.

Make sure that the grounding meets requirements. Refer to Recommended grounding and shielding on
page 67.

O

[0  Plasma power supply
Gas connect console
Torch connect console
Cutting table

CNC

(0 o A

Torch lead collar
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Installation steps

Installation

Connections

Make sure that the connections between the plasma power supply and the gas connect console are

0  correctly installed.

Refer to Connect the plasma power supply and gas connect console (Core, CorePlus,

VWI, or OptiMix) on page 102.

O Coolant hose set

[0 Power cable

[0 CAN cable

O Negative lead (-)
[0 Pilotarc lead

Make sure that the work lead ( + ) connection between the plasma power supply and the cutting table is

0  correctly installed.

page 107

Refer to Connect the work lead to the plasma power supply and cutting table on

Make sure that the connections between the gas connect console and torch connect console are correctly
O installed. Refer to Connect the gas connect console (Core or CorePlus) to the TorchConnect console on
page 112 and Connect the gas connect console (VWI or OptiMix) to the TorchConnect console on

page 117.
O Core
O
O
[0  CorePlus
O
O

Refer to Connect the gas connect console (Core or CorePlus) to the TorchConnect
console on page 112.

Pilot arc and coolant hose set assembly. Refer to Connect the pilot arc and coolant
hose set assembly (Core or CorePlus) on page 112.

Power, CAN, and 3-gas assembly (Core only). Refer to Connect the power, CAN, and
3-gas assembly (Core) on page 115.

Refer to Connect the gas connect console (Core or CorePlus) to the TorchConnect
console on page 112.

Pilot arc and coolant hose set assembly. Refer to Connect the pilot arc and coolant
hose set assembly (Core or CorePlus) on page 112.

Power, CAN, and 4-gas assembly (CorePlus only). Refer to Connect the power, CAN,
and 4-gas assembly (CorePlus) on page 1186.
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Installation

Connections

O VWI / Refer to Connect the gas connect console (VWI or OptiMix) to the TorchConnect
OptiMix  console on page 117

O Pilot arc, coolant hose set, and water assembly. Refer to Connect the pilot arc, coolant
hose set, and shield water assembly (VWI or OptiMix) on page 117.

O Power, CAN, and 5-gas assembly. Refer to Connect the power, CAN, and 5-gas
assembly (VWI or OptiMix) on page 120.

Make sure that the connection between the torch receptacle and torch connect console is installed
correctly. Refer to Connect the torch receptacle to the TorchConnect console on page 131.

[0  Make sure that the hoses, cables, and leads are correctly installed.

O Make sure that the connections are the correct type and correctly installed.
O Make sure that there is no damage or kinks.
O Make sure that there are no coils in the cables that can create EMI problems.

Make sure that the distance between high-frequency leads and control cables meets
O requirements. Refer to Distance requirements between high-frequency leads and
control cables on page 63.

O Make sure that the distance for communication meets requirements. Refer to Distance
requirements for communications on page 64.

Installation steps

Make sure that the consumables are the correct type and correctly installed. A loose or overtightened
electrode can cause torch damage. Hypertherm recommends between 2.3 N-m — 2.8 N-m (20 in-lbf —
| 25 in-Ibf) torque to tighten an electrode. Refer to Install the consumables on page 138.

The torch head that comes with the XPR torch assembly kit (428846) has 170 A mild steel consumables
pre-installed.
O Make sure that the torch is correctly installed.
Make sure that the torch mounting bracket is correctly installed. Refer to Torch mounting bracket
O requirements on page 65.
As an installer or user, you must supply the torch mounting bracket for your cutting system.

O Make sure that the torch is correctly installed into the torch receptacle. Refer to Install the torch
into the torch receptacle on page 140.

Make sure that the torch is correctly installed into the lifter. Refer to Torch lifter requirements on
O page 65.
As an installer or user, you must supply the motorized torch lifter for your cutting system.

Electrical power — Make sure that electrical power is supplied to the cutting system. Refer to Connect
electric power to the cutting system on page 142.
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Installation steps

O CNC interface — Make sure that the communication method is installed correctly. Refer to Connect for
Communication on page 151.

[0  EtherCAT, and remote on-off must be wired discretely by the cutting system manufacturer
O Wireless (XPR web interface) and discrete
[0  Serial RS-422 and discrete

O  Coolant — Make sure that the coolant is installed correctly. Refer to Coolant Installation on page 203.
[0  Make sure that the coolant type is correct. Refer to Coolant requirements on page 54.

Make sure that the coolant reservoir is full. Refer to How to fill the cutting system with coolant on
page 204.
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Installation

Safety instructions related to installation

Before installation, make sure to read, understand, and follow all of the safety instructions that are in
this manual, the Safety and Compliance Manual (80669C), the Radio Frequency Warning Manual
(80945C), and on to the cutting system.

& WARNING

\
&7

o5

%\

ELECTRIC SHOCK CAN KILL

Disconnect all electric power from the plasma power supply before you move
the plasma power supply or put it into position.

You can be seriously injured or killed if you move the plasma power supply
while it is connected to electric power.

Damage to the plasma power supply also can occur if you move it while it is
connected to electric power.

Refer to the Safety and Compliance Manual (80669C) for more safety
information.

& WARNING

N e

ELECTRIC SHOCK CAN KILL

The line-disconnect switch must be in the OFF position before you connect the power
cord to the cutting system. It must REMAIN in the OFF position until all installation steps
are complete.

If the line-disconnect switch is not in the OFF position you can get a serious electric
shock. Electric shock can seriously injure or kill you.

In the United States, use a “lock out/tag out” procedure until installation is complete. In
other countries, follow the appropriate national and local safety procedures.

& WARNING

NS

ELECTRIC SHOCK CAN KILL

When the line-disconnect switch is in the ON position, there is line voltage throughout the
cutting system.

Voltages in the cutting system can cause serious electric shock. Electric shock can
seriously injure or kill you.

Use extreme caution if you do diagnosis or maintenance tasks when the line-disconnect
switch is in the ON position.
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& WARNING

NS

ELECTRIC SHOCK CAN KILL

The plasma power supply contains dangerous electric voltages that can seriously injure or
kill you.

Even if the plasma power supply is turned OFF, you can still get a serious electric shock if
the plasma power supply remains connected to an electric power source.

Use extreme caution if you do diagnosis or maintenance tasks when the plasma power
supply remains connected to an electric power source and the outer cover or panels are
removed.

& WARNING

OXYGEN GAS CAN CAUSE A FIRE HAZARD

If you use oxygen as the plasma gas for cutting, it can cause a potential fire hazard due to
the oxygen-enriched atmosphere that collects.

Hypertherm recommends that you install an exhaust ventilation system to remove the
oxygen-enriched atmosphere that can collect when oxygen is used as the plasma gas for
cutting. A fire can occur if oxygen is not removed.

Flashback arrestors are REQUIRED to stop the spread of fire to the supply gases (unless
a flashback arrestor is not available for a specific gas or pressure).

As an installer or user, you must supply the exhaust ventilation and flashback arrestors for
your cutting system. You can get them from your cutting machine supplier.

€| ¥p

HYDROGEN GAS CAN CAUSE AN EXPLOSION OR FIRE

Hydrogen is a flammable gas that can cause an explosion or fire. Keep flames away from
cylinders and hoses that contain hydrogen. Keep flames and sparks away from the torch
when using hydrogen as a plasma gas.

Consult your local safety, fire, and building code requirements for the storage and use of
hydrogen.

Hypertherm recommends that you install an exhaust ventilation system to remove the
hydrogen-enriched atmosphere that can collect when hydrogen is used as the plasma gas
for cutting. An explosion or fire can occur if hydrogen is not removed.

Flashback arrestors are REQUIRED to stop the spread of fire to the supply gases (unless
a flashback arrestor is not available for a specific gas or pressure).

As an installer or user, you must supply the exhaust ventilation and flashback arrestors for
your cutting system. You can get them from your cutting machine supplier.
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Installation

& WARNING

COOLANT CAN BE IRRITATING TO SKIN AND EYES AND HARMFUL OR FATAL IF
SWALLOWED

Propylene glycol and benzotriazole are irritating to skin and eyes, and harmful or fatal if
swallowed. When you come into contact, flush skin or eyes with water. If swallowed, seek
immediate medical attention.

& NOTICE

AUTOMOTIVE ANTIFREEZE CAN DAMAGE THE TORCH COOLANT SYSTEM

Never use automotive antifreeze in place of Hypertherm coolant. Antifreeze contains chemicals that can
damage the torch coolant system.

4 CAUTION

INCORRECT COOLANT CAN DAMAGE THE CUTTING SYSTEM

Incorrect coolant can damage the cutting system. Refer to Coolant requirements on page 54.

NOTICE

PTFE TAPE CAN CAUSE CLOGGED VALVES, REGULATORS, AND TORCHES

Never use PTFE tape on any joint preparation. Use only a liquid or paste thread sealant on male thread
ends.

& NOTICE

DIRTY, OILY AIR CAN CAUSE DAMAGE TO THE AIR FILTER BOWL

Some air compressors use synthetic lubricants that contain esters. Esters can damage the
polycarbonates in the air filter bowl. Add additional gas filtration if necessary.

& NOTICE

FOR THE BEST CUT QUALITY AND CONSUMABLE LIFE USE THE CORRECT LEAD LENGTHS
The manufactured lengths of torch and console leads are critical for system performance.

Never change the lengths of leads. Cut quality and the lifespan of consumables will be decreased if you
change the lead lengths.
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Installation

Configuration with Core gas connect console

o N Not to scale. For
o D position only.

1 Work lead 9 Power, CAN, 3-gas assembly

2 CNC connection cable (EtherCAT shown) ¢ Power cable (120 VAC)

3 Controller area network (CAN) cable d CAN cable

4 Power cable (120 VAC) e 38 gas hoses (Core)

5 Coolant hose set (1 supply, 1 return) 10 Torch lead

6 Pilot arc lead 11 Hoses for supply gases

7 Negative lead (2/0 or 4/0) * Regulator

8 Pilot arc and coolant hose set assembly Position a gas regulator within 3 meters (10 feet)

of the gas connect console or take actions to
adjust inlet gas pressures to tolerances specified
in the process gas requirements.

a Pilot arc lead

b Coolant hose set (1 supply, 1 return)
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Installation

Configuration with CorePlus gas connect console

Not to scale. For
position only.

1 Work lead 9 Power, CAN, 4-gas assembly

2 CNC connection cable (EtherCAT shown) ¢ Power cable (120 VAC)

3 Controller area network (CAN) cable d CAN cable

4 Power cable (120 VAC) e 4 gas hoses (CorePlus)

5 Coolant hose set (1 supply, 1 return) 10 Torch lead

6 Pilot arc lead 11 Hoses for supply gases

7 Negative lead (2/0 or 4/0) * Regulator

8 Pilot arc and coolant hose set assembly Position a gas regulator within 3 meters (10 feet)
a Pilot arc lead of .the gas connect console or take actions tq .

adjust inlet gas pressures to tolerances specified
b Coolant hose set (1 supply, 1 return) in the process gas requirements.
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Installation

Configuration with VWI or OptiMix gas connect console

\

H, for OptiMix only

AEAD

Not to scale. For
position only.

1 Work lead 9 Power, CAN, 5-gas assembly

2 CNC connection cable (EtherCAT shown) d Power cable (120 VAC)

3 CAN cable e CAN cable

4 Power cable (120 VAC) f 5 gas hoses (VWI or OptiMix)

5 Coolant hose set (1 supply, 1 return) 10 Torch lead

6 Pilot arc lead 11 Hoses for supply gases/shield water

7 Negative lead (2/0 or 4/0) * Regulator

8 Pilot arc, coolant hose set, shield water assembly Position a gas regulator within 3 meters (10 feet)
a Pilot arc lead of .the gas connect console or take actions tq .

adjust inlet gas pressures to tolerances specified
b Coolant hose set (1 supply, 1 return) in the process gas requirements.
¢ Shield water hose (VWI or OptiMix)
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Installation

Installation steps

Position the system components
Put all system components into position prior to making connections.

Plasma power supply

& WARNING

CAREFULLY

% HEAVY EQUIPMENT CAN CAUSE SERIOUS INJURY IF DROPPED - LIFT
When lifting or moving the plasma power supply:

= Remove all cables, wires, and other potential obstacles that can get caught on the plasma
power supply.

= Only use lift equipment that can safely lift and support the plasma power supply.

= If you use the lift eye to lift the plasma power supply, lift only the plasma power supply. Do not
exceed the maximum lift-eye rating. See Table 1 on page 28.

= If you use a lift truck, use one with forks that extend along the entire bottom of the plasma
power supply. The bottom of the plasma power supply has lift-truck slots. Make sure to use
them.

= Be gentle when you put the plasma power supply into position. Do not drop it from any height.

The XPR170 plasma power supply weighs 454.5 kg (1,002 Ibs). You must use lift equipment to put
it into position. Refer to Table 17. To protect the plasma power supply from drops and damage
during lifting, make sure to balance it evenly and use slow speeds.

Table 17 — Equipment to lift or move the plasma power supply

. Lift truck forks must be long enough to fully support and extend along the entire bottom of the
Lift truck . .
plasma power supply and rated to hold its weight.
. The top of the plasma power supply has a lift eye. Prior to lifting, make sure that the lift equipment
Lift eye .
can hold the weight of the plasma power supply.
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Gas connect console

All 4 gas connect consoles (Core, CorePlus, VWI, and OptiMix) have 3 mounting holes on the
bottom panel. For mounting dimensions, refer to Figure 1 on page 87 and Figure 2 on page 88. If

you have questions about when or how to use the mounting holes, contact your cutting machine
supplier or regional Hypertherm Technical Service team.

Figure 1 — Mounting dimensions for the Core, CorePlus, and VWI gas connect consoles

Never position the gas connect console at an angle

Gas outlet side of
gas connect

26.98 cm
(10.63in.)

il - <4 Gas inlet side of
© I ° gas connect
[B]]I UU H console
O | O O Il ° g |M
& - ° ©
728
v a N2, 1.27 cm
® o % Lﬂ@ ° T(O.SO in.)
6.48 mm 19.69 cm >
(0.26 in.)

(775 in.)
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Gas outlet side
of gas connect

Gas inlet side of gas connect console (OptiMix)

Figure 2 — Mounting dimensions for the OptiMix gas connect console

Never position the gas connect console at an angle

32.05 cm
(12.62in.)

4—Gas inlet side of gas
connect console

©

6.48 mm /

(0.26 in.)

)

19.69 cm
(775 in.)
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TorchConnect console

There are 3 mounting orientations for the TorchConnect console: 1 bottom, 1 end, and 1 side. The
factory-installed location for the mounting brackets is on the bottom. But, you can reposition them to
the end or to the side.

Make sure to consider how console orientation can have the following effects:

m  Console orientation with the torch lead connection on the bottom can minimize the risk of
leaked water or coolant collection inside. Water or coolant inside the console can damage
internal electrical components.

m If the EasyConnect connection points up, it is necessary to support the torch lead so the
minimum 15.25 cm (6 in.) bend radius is maintained.

If you have questions about console orientation or about when or how to use the mounting brackets,
contact your cutting machine supplier or regional Hypertherm Technical Service team.

Figure 3 — Recommended orientations for the TorchConnect console

End

Side

Bottom

|
i

XPR170
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Figure 4 — Side-mount orientation and mounting-bracket dimensions for the TorchConnect console

6.35 mm
(0.25 in.)

Mounting brackets, side
orientation

135 mm
(5.311in.)

339.85 mm
(13.38in.)
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Figure 5 — Bottom-mount orientation and mounting-bracket dimensions for the TorchConnect console

101.60 mm
(4.00in.)

339.85 mm
(13.381in.)

6.35 mm
(0.25in.)

135 mm
(56.31in.)
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Installation

Ground the system components

1. Prior to grounding, review all grounding and shielding recommendations. Refer to
Recommended grounding and shielding on page 67.

2. Ground system components after you position them and before you connect the hoses, cables,
and leads. Refer to Figure 6, Figure 7, Figure 8, and Figure 9 for grounding details.

Figure 6 — Plasma power supply grounding (detail)
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Figure 7 — Gas connect consoles grounding (detail)

Core and CorePlus OptiMix

/W\ Ground stud

Figure 8 — TorchConnect console grounding (detail)

/Ground stud ®

[ )
® %
Q
A2 a
s S 1°
P
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Figure 9 — Torch lead collar grounding (detail)

[— Ground connection — Connect a ground lead
(10 AWG) to the flat terminal on the torch mounting
bracket

Remove the external panels from the system components

& WARNING

-__0 ELECTRIC SHOCK CAN KILL
<

2 N Disconnect electric power before doing installation or maintenance. You can

get a serious electric shock if electric power is not disconnected. Electric
shock can seriously injure or kill you.

g\

7 ﬁ All work that requires removal of the plasma power supply outer cover or

panels must be done by a qualified technician.
Refer to the Safety and Compliance Manual (80669C) for more safety
! information.
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& WARNING

ELECTRIC SHOCK CAN KILL

The plasma power supply contains dangerous electric voltages that can seriously injure or
kill you.

Even if the plasma power supply is turned OFF, you can still get a serious electric shock if
the plasma power supply remains connected to an electric power source.

J.

Use extreme caution if you do diagnosis or maintenance tasks when the plasma power
supply remains connected to an electric power source and the outer cover or panels are
removed.

Figure 10 — Remove the rear panel from the plasma power supply

9

// ‘ ,;;
<.

AA
/AR

U

&

For installation usually it is necessary to remove only the rear panel.
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Figure 11 — Remove panels from the gas connect console

f——————— W=

Move the panel

horizontally to remove it.
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Figure 12 — Remove top and side panels from the TorchConnect console
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Installation

Prepare the hoses, cables, and leads

Use the following drawings to identify the correct hoses, cables, and leads prior to installation. For
part numbers and specifications, refer to the Parts List on page 359.

Coolant hose set

Negative lead with strain relief

I

sl

I

O

Pilot arc lead with strain relief

N2

N2

The coolant hose set includes 1 supply hose with green bands and
1 return hose with red bands.

(@)= N o

Power cahle

= B—

CAN cable

=lo

Work lead
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Pilot arc and coolant hose set assembly

The coolant hose set includes 1 supply hose with green bands and
1 return hose with red bands. The 18 meter (59.1 feet) assembly is
compatible only with the 2 meter (6.6 feet) or 2.5 meter (8.2 feet) torch

lead.

Power, CAN, 3-gas assembly (only for Core)

N
TN\

= Bh
=er—

The 18 meter (59.1 feet) assembly is compatible only with the 2 meter
(6.6 feet) or 2.5 meter (8.2 feet) torch lead.

Power, CAN, 4-gas assembly (only for CorePlus)

N
PAPRN

The 18 meter (59.1 feet) assembly is compatible only with the 2 meter
(6.6 feet) or 2.5 meter (8.2 feet) torch lead.

Pilot arc, coolant hose set, and shield water assembly (only for VWI and OptiMix)
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The coolant hose set includes 1 supply hose with green bands and
1 return hose with red bands. The 18 meter (59.1 feet) assembly is
compatible only with the 2 meter (6.6 feet) or 2.5 meter (8.2 feet) torch
lead.

Power, CAN, and 5-gas assembly (only for VWI and OptiMix)

N
AN

The 18 meter (59.1 feet) assembly is compatible only with the 2 meter
(6.6 feet) or 2.5 meter (8.2 feet) torch lead.

Oxygen hose (blue)

Nitrogen hose (black)
A H D
Air hose (black)

il I

Hydrogen (OptiMix only) (red)

— )

\—r/ A~/

Argon (CorePlus, VWI, or OptiMix only) (black)

qH =l))

F5 (VWI or OptiMix only) (red)

——
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Shield water (VWI or OptiMix only) (blue)

Use a hand-over-hand motion to uncoil the hoses, cables, and

leads. As you uncoil them, position the flat portion on the floor. /\
To avoid equipment damage, do not pull from one end of the

hose, cable, or lead to uncoil it. Pulling from one end can cause

damage.
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Connect the plasma power supply and gas connect console (Core, CorePlus, VWI, or

OptiMix)
EtherCAT @')
Out Power
EtherCAT Tahle 1§ - Definitions of symbols on the label
In inside the plasma power supply
Negative @ CAN
@_> Power
- Negative
+
Work + Work
= +
:? & j Pilot arc
g | |
0 onc . ®_> Coolant supply
Discrete ) & ﬂ
? Pilot Arc _@ Coolant return
&
Coolant  Coolant *
Supply Return & j
(Green) (Red) Pilot
=\ =\ Arc
(-
@ @ Negative =
Q ) @ Work ==
e Power ¢ CNC Discrete
o RS422 ® EtherCAT
e CAN
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Connect the coolant hose set

Figure 13 — Coolant hose set

\ \
1 T
\ \
\ 1
1 \
) )
;s
S
( (
| 1
1 \
1 |
\ L
\ 0

1 Coolant return hose (red band) 2 Coolant supply hose (green band)

For lengths, refer to Coolant hose set on page 392 of the Parts List.

1. Connect the coolant hose set
to the plasma power supply:
p p pply R \
Q

a. Connect the coolant return
hose (red) @ to the
coolant return fitting

(red) ©.

b. Connect the coolant
supply hose (green) © to
the coolant supply fitting
(green) @.

If your cutting system ?

previously used the
XPR short torch, make
sure to interchange the
coolant hoses prior to
standard-torch
operation. Refer to the
XPR Short Torch
Instruction Manual
(810640) for
information about how
to do this.

P

s

/

¥

=X

—_IIDNT_

O —

Red

_‘
(]
[]
=}
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2. Connect the coolant hose set to the
gas connect console:

a. Connect the coolant return hose
(red) @ to the coolant return
fitting (red, bottom) @.

h. Connect the coolant supply hose
(green) O to the coolant supply
fitting (green, top) @.
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Connect the power cable

Figure 14 — Power cable

= B —q 2

— —

To plasma power supply (male cable connector) To gas connect console (female cable connector)

For lengths, refer to Power cable on page 392 of the Parts List.

Figure 15 — Connect the power cable

" (@, \
g |L' ?ﬂ S © Use your fingers to tighten these connectors.

\ { k\@ Do not use tools.

@ GB B \_\ |\ \

<
s \

@
i

Gas connect console

)
AAHHHH 4 F

Plasma power supply

XPR170 Instruction Manual 810060 105



Installation

Connect the CAN cable
Figure 16 — CAN cable
1= T { ¢ T T
— i
To plasma power supply (male cable connector) To gas connect console (female cable connector)

For lengths, refer to CAN cable on page 393 of the Parts List.

Figure 17 — Connect the CAN cable

s

Use your fingers to tighten these connectors.
Do not use tools.

Gas connect console

Arnfllﬂﬂﬂ Al K ﬁ

Plasma power supply
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Connect the work lead to the plasma power supply and cutting table

Figure 18 — Work lead

O i T ]j 1] O
— —

To plasma power supply To cutting table

N

For lengths, refer to Work lead on page 396 of the Parts List.

Figure 19 — Connect the work lead to the plasma power supply (shown) and cutting table (not shown)

=

Q
X &E ég (I
~N =7
Z A Z’ )
£9

P

\X\_X

|
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Connect the negative lead with strain relief

Figure 20 — Negative lead with strain relief

Sheet metal of console panel intersects
here

0. v
Ol [ —1— m(li e

— @ —

To plasma power supply T To gas connect console

For lengths, refer to Negative lead with strain relief on page 391 of the
Parts List.

1. Put the outer nut @ and strain relief nut @ onto the negative lead.

2. Put the negative lead and strain relief nut through the hole in the gas connect console or plasma
power supply.

3. Put the inner nut @ over the end of the lead.

4. Connect the gas connect console end of the lead to the coolant block, or connect the plasma
power supply end of the lead to the negative (-) connector.

5. Tighten the inner nut @ onto the strain relief nut @.
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Figure 21 — Connect the negative lead with strain relief

Gas connect console

Plasma power supply
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Connect the pilot arc lead with strain relief

Figure 22 — Pilot arc lead with strain relief

7 7

G | ﬁ:‘ I ———0)|

< < ]

For lengths, refer to Pilot arc lead with strain relief on page 391 of the
Parts List.

Figure 23 — Connect the pilot arc lead with strain relief to the plasma power supply
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Figure 24 — Connect the pilot arc lead with strain relief to the gas connect console (Core, CorePlus, VWI, or OptiMix)

For ease of access, remove the top insulation panel before
you connect the pilot arc lead. Move the panel horizontally
to remove it.

> -
-
i |
o < S L 8 O s
Q i e R
@ 3 °@ OM@
' S
s - /S
- s PN
1 ® [ é) x

959
0
3

@
o
o
-0
®

o
o

You do not need the strain relief nut. Remove the nut from the lead and
tighten the strain relief into the panel on the gas connect console.

XPR170 Instruction Manual 810060 111



Installation

Connect the gas connect console (Core or CorePlus) to the TorchConnect console

m  The following installation steps are for the Core or CorePlus gas connect console.

m [f you have a VWI or OptiMix gas connect console, refer to Connect the gas connect
console (VWI or OptiMix) to the TorchConnect console on page 117.

Connect the pilot arc and coolant hose set assembly (Core or CorePlus)

Figure 25 — Pilot arc and coolant hose set assembly

To gas connect console To torch connect console

1 Pilot arc lead (yellow) 3 Coolant supply hose (green band)

2 Coolant return hose (red band) 4 Lead coupler

The 18 meter (59.1 feet) assembly is compatible only with the 2 meter
(6.6 feet) or 2.5 meter (8.2 feet) torch lead. For lengths, refer to Pilot arc

and coolant hose set assembly (Core or CorePlus) on page 393 of the
Parts List.

1. Connect the lead assembly to the gas connect console:

a. Put the hoses and lead through the hole in the
gas connect console.

112 810060 Instruction Manual XPR170



Installation

h. Remove the insulator panel. Move the panel horizontally to remove it.

¢. Connect the pilot arc lead.

d. Connect the coolant return hose (red) to the coolant return fitting (red).
e

. Connect the coolant supply hose (green) to the coolant supply fitting (green).

f. Remove the hose clamp from the lead and put it
into the groove on the console collar.

g. Push the coupler into the console collar and
tighten the clamp.
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2. Connect the console-to-console coolant lead to the
TorchConnect console:

a. Put the hoses and lead through the hole in the
TorchConnect console.

h. Connect the coolant return hose
(red) to the coolant return fitting (red).

¢. Connect the coolant supply hose
(green) to the coolant supply fitting

(green). 3
d. Connect the pilot arc lead. = S&\i

VA

e. Remove the hose clamp from the lead
and put it into the groove on the
console collar.

f. Push the coupler into the console
collar and tighten the clamp.
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Connect the power, CAN, and 3-gas assembly (Core)

Installation

Figure 26 — Power cable, CAN cable, and 3-gas hose assembly

To gas connect console
(male cable connectors)

1 Power cable
2 CAN cable
3 Oxygen hose (blue)

~ -
e\

To torch connect console
(female cable connectors)

4 Nitrogen hose (black)
5 Air hose (black)

The 18 meter (59.1 feet) assembly is compatible only with the 2 meter
(6.6 feet) or 2.5 meter (8.2 feet) torch lead. For lengths, refer to Power,

CAN, and 3-gas assembly (Core) on page 393 of the Parts List.

Figure 27

Core gas connect

console

TorchConnect console

NN

.............................
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Connect the power, CAN, and 4-gas assembly (CorePlus)

Figure 28 — Power cable, CAN cable, and 4-gas hose assembly

To gas connect console To torch connect console
(male cable connectors) (female cable connectors)
1 Power cable 4 Air hose (black)
2 CAN cable 5 Nitrogen hose (black)
3 Oxygen hose (blue) 6 Argon hose (black)

The 18 meter (59.1 feet) assembly is compatible only with the 2 meter
(6.6 feet) or 2.5 meter (8.2 feet) torch lead. For lengths, refer to Power,
CAN, and 4-gas assembly (CorePlus) on page 394 of the Parts List.

Figure 29

TorchConnect console

”” CorePlus gas connect
console
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Connect the gas connect console (VWI or OptiMix) to the TorchConnect console

m  The following installation steps are for the VWI or OptiMix gas connect console.
m If you have a Core or CorePlus gas connect console, refer to Connect the gas connect

console (Core or CorePlus) to the TorchConnect console on page 112.

Connect the pilot arc, coolant hose set, and shield water assembly (VWI or OptiMix)

Figure 30 - Pilot arc, coolant hose set, and shield water assembly

To gas connect console To torch connect console

1 Pilot arc lead (yellow) 4 Shield water hose

2 Coolant return hose (red band) 5 Lead coupler

3 Coolant supply hose (green band)

The 18 meter (59.1 feet) assembly is compatible only with the 2 meter
(6.6 feet) or 2.5 meter (8.2 feet) torch lead. For lengths, refer to Power,

CAN, and 5-gas assembly (VWI or OptiMix) on page 394 of the Parts
List.

1. Connect the lead assembly to the gas connect console:

a. Put the hoses and lead through the hole in the
gas connect console.
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. Remove the insulator panel. Move the panel horizontally to remove it.

. Connect the pilot arc lead.

]

c

d. Connect the coolant return hose (red) to the coolant return fitting (red).

e. Connect the coolant supply hose (green) to the coolant supply fitting (green).
f

. Connect the water hose inside of the VWI or OptiMix console.

g. Remove the hose clamp from the lead and put
it into the groove on the console collar.

h. Push the coupler into the console collar and
tighten the clamp.
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2. Connect the lead assembly to the TorchConnect
console:

a. Put the hoses and lead through the hole in the
TorchConnect console.

b. Push the water hose into the
connector until it stops, approximately
13 mm (0.5 inch).

¢. Connect the coolant return hose (red)
to the coolant return fitting (red).

d. Connect the coolant supply hose
(green) to the coolant supply fitting

(green).

e. Connect the pilot arc lead.

f. Remove the hose clamp from the lead
and put it into the groove on the
console collar.

g. Push the coupler into the console collar
and tighten the clamp.
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Connect the power, CAN, and 5-gas assembly (VWI or OptiMix)

B oW N =

Figure 31 — Power cable, CAN cable, and 5-gas hose assembly

(<
)
To gas connect console To torch connect console
(male cable connectors) (female cable connectors)
Power cable 5 Argon hose (black)
CAN cable 6 Nitrogen hose (black)
Oxygen hose (blue) 7 H,-mix or F5 hose (red)

Air hose (black)

The 18 meter (59.1 feet) assembly is compatible only with the 2 meter
(6.6 feet) or 2.5 meter (8.2 feet) torch lead. For lengths, refer to Power,
CAN, and 5-gas assembly (VWI or OptiMix) on page 394 of the Parts
List.

Figure 32

TorchConnect console

ZVWI or OptiMix gas connect i
console P L
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Installation

Install and connect the supply gases

& WARNING

OXYGEN GAS CAN CAUSE A FIRE HAZARD

If you use oxygen as the plasma gas for cutting, it can cause a potential fire hazard due to
the oxygen-enriched atmosphere that collects.

Hypertherm recommends that you install an exhaust ventilation system to remove the
oxygen-enriched atmosphere that can collect when oxygen is used as the plasma gas for
cutting. A fire can occur if oxygen is not removed.

Flashback arrestors are REQUIRED to stop the spread of fire to the supply gases (unless
a flashback arrestor is not available for a specific gas or pressure).

As an installer or user, you must supply the exhaust ventilation and flashback arrestors for
your cutting system. You can get them from your cutting machine supplier.

€| ¥p

HYDROGEN GAS CAN CAUSE AN EXPLOSION OR FIRE

Hydrogen is a flammable gas that can cause an explosion or fire. Keep flames away from
cylinders and hoses that contain hydrogen. Keep flames and sparks away from the torch
when using hydrogen as a plasma gas.

Consult your local safety, fire, and building code requirements for the storage and use of
hydrogen.

Hypertherm recommends that you install an exhaust ventilation system to remove the
hydrogen-enriched atmosphere that can collect when hydrogen is used as the plasma gas
for cutting. An explosion or fire can occur if hydrogen is not removed.

Flashback arrestors are REQUIRED to stop the spread of fire to the supply gases (unless
a flashback arrestor is not available for a specific gas or pressure).

As an installer or user, you must supply the exhaust ventilation and flashback arrestors for
your cutting system. You can get them from your cutting machine supplier.
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As an installer or user, you must supply the following items for your cutting system:

High-quality gas regulators
Supply gas plumbing
Supply gases

The items you supply must meet all minimum requirements and be installed by a qualified person.
Refer to Process gas requirements (Core, CorePlus, VWI, and OptiMix gas connect consoles) on
page 45 and Qualifications of service personnel on page 39.

Table 19 — Torque specifications

Torque Specifications

Up to 10 mm (3/8 inch) 85-95 75 -84 6.25 -7

A @ Gas or water hose size N-m in-Ibf ft-Ibf

12 mm (1/2 inch) 16.3-19.0 144 - 168 12-14

25 mm (1 inch) 54.2 — 88.1 480 — 780 40 - 65

Install gas regulators

For gas regulator installation, make sure to complete the following steps:

Install the gas regulators before the supply gas plumbing. For installation steps, refer to the
instruction manual that came with the gas regulator.

Position a gas regulator within 3 meters (10 feet) of the gas connect console or take actions
to adjust inlet gas pressures to tolerances specified in the process gas requirements. Refer
to Process gas requirements (Core, CorePlus, VWI, and OptiMix gas connect consoles) on
page 45.

Pressurize the entire system and look for gas leaks after installation is complete. Your system
installer or a licensed plumber can do this for you.

Verify that all gas fittings are tightened to the torque specifications in Table 20.

Table 20 — Torque specifications

Torque Specifications

A @ Gas or water hose size N-m in-Ibf ft-Ibf
Up to 10 mm (3/8 inch) 85-9.5 75 — 84 6.25 -7
12 mm (1/2 inch) 16.3-19.0 144 - 168 12-14
25 mm (1 inch) 54.2 — 88.1 480 - 780 40 - 65
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Connect supply gases to the gas connect console (Core or CorePlus)

& WARNING

MISSING CHECK VALVES CAN CAUSE AN EXPLOSION OR FIRE
Never remove a check valve.

An explosion or fire can occur if the cutting system is operated without check
valves.

NOTICE

PTFE TAPE CAN CAUSE CLOGGED VALVES, REGULATORS, AND TORCHES

Never use PTFE tape on any joint preparation. Use only a liquid or paste thread sealant on male thread
ends.

4 CAUTION

INCORRECT HOSES, CONNECTIONS, OR FITTINGS CAN CAUSE DAMAGE AND BAD
PERFORMANCE

All hoses, hose connections, and hose fittings used for supply-gas plumbing must be designed for use
with the appropriate gas and pressure rating. Incorrect hoses, hose connections, or hose fittings can
crack or leak.

NEVER connect a supply gas to a hose, connection, or fitting that is not designed for that gas type or
pressure.

A replacement hose, connection, or fitting must meet all applicable regulations and codes.

Non-compliant hoses, hose connections, or hose fittings can crack or leak. The wrong fittings can
cause malfunctions with the internal valves because contaminants can enter the valves through
damaged or loose fittings.

4 CAUTION

INCORRECT SUPPLY-GAS FITTINGS CAN CAUSE VALVES TO MALFUNCTION
Do not change or replace the supply-gas fittings on the gas connect console.

If you alter or replace the fittings, it can cause the internal valves to malfunction if particulates get inside.
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NOTICE

INCORRECT SUPPLY-GAS CONNECTIONS CAN CAUSE CUTTING SYSTEM
DAMAGE

NEVER connect a supply gas to a hose, connection, or fitting that is not designed for that
gas type or pressure.

Incorrect connections can reduce the life of consumables and damage the torch head,
torch receptacle, torch leads, and torch connect console.

4 CAUTION

INCORRECT SUPPLY-GAS CONNECTIONS CAN CAUSE BAD PERFORMANCE

Cutting system performance can be bad if a supply-gas hose is connected to the wrong port on a gas
connect console.

NEVER connect a supply gas to a hose, connection, or fitting that is not designed for that gas type or
pressure.

NOTICE

PTFE TAPE CAN CAUSE CLOGGED VALVES, REGULATORS, AND TORCHES

Never use PTFE tape on any joint preparation. Use only a liquid or paste thread sealant on male thread
ends.

& NOTICE

DIRTY, OILY AIR CAN CAUSE DAMAGE TO THE AIR FILTER BOWL

Some air compressors use synthetic lubricants that contain esters. Esters can damage the
polycarbonates in the air filter bowl. Add additional gas filtration if necessary.
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& NOTICE

INCORRECT GAS PRESSURES CAN CAUSE BAD PERFORMANCE
Gas leaks or pressure and flow rates that are outside of recommended ranges can:

= Cause problems with system performance
= Result in bad cut quality
= Shorten the life of consumables
If the quality of the gas is bad or if the pressure setting is incorrect, it can decrease:
= Cut quality
= Cut speed
= Cut thickness capabilities

m  The following installation steps are for the Core or CorePlus gas connect console.

m If you have a VWI or OptiMix gas connect console, refer to Connect supply gases and
shield water to the gas connect console (VWI or OptiMix) on page 127.

Table 21 — Recommended sizes for gas fittings

Fitting type Size

N, / Ar 5/8 inch — 18 RH, internal (inert gas) “B”
Air 9/16 inch — 19, JIC #6

F5/H, 9/16 inch — 18, LH (fuel gas) “B”

o, 9/16 inch — RH (oxygen)
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Figure 33 — Connect the supply gas plumbing and gases to the Core or CorePlus gas connect console

Oxygen (O,)

Nitrogen (N,)

Air

Air

—

\___J Nitrogen (N,)

\__J Oxygen(O,)

Argon (Ar) only for CorePlus

* For the best results, make sure that the cutting system is ready for use and the gases are flowing when you
select gas regulator settings, similar to testing gas preflow and cutflow.

1. Make sure that you have the correct supply gas hoses before you connect them. Hypertherm
recommends an internal diameter of at least 10 mm (0.375 inch) for supply-gas hoses that are

76 m (250 feet) or less.
2. Tighten all fittings to the torque specifications in Table 20 on page 122.

3. After installation is complete, pressurize the entire system and look for gas leaks. A licensed
plumber can do this for you.
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NOTICE

INCORRECT SUPPLY-GAS CONNECTIONS CAN CAUSE CUTTING SYSTEM

NEVER connect a supply gas to a hose, connection, or fitting that is not designed for that

' . DAMAGE

gas type or pressure.

Incorrect connections can reduce the life of consumables and damage the torch head,
torch receptacle, torch leads, and torch connect console.

4 CAUTION

INCORRECT SUPPLY-GAS CONNECTIONS CAN CAUSE BAD PERFORMANCE

Cutting system performance can be bad if a supply-gas hose is connected to the wrong port on a gas

connect console.

NEVER connect a supply gas to a hose, connection, or fitting that is not designed for that gas type or

pressure.

Connect supply gases and shield water to the gas connect console (VWI or OptiMix)

& WARNING

AW

MISSING CHECK VALVES CAN CAUSE AN EXPLOSION OR FIRE
Never remove a check valve.

An explosion or fire can occur if the cutting system is operated without check
valves.

& WARNING

AW

INCORRECT SUPPLY-GAS CONNECTIONS CAN CAUSE AN
EXPLOSION OR FIRE

An explosion or fire can occur if a supply-gas hose is connected to the wrong
port on a gas connect console.

NEVER connect a supply gas to a hose, connection, or fitting that is not
designed for that gas type or pressure.
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NOTICE

PTFE TAPE CAN CAUSE CLOGGED VALVES, REGULATORS, AND TORCHES

Never use PTFE tape on any joint preparation. Use only a liquid or paste thread sealant on male thread
ends.

4 CAUTION

INCORRECT HOSES, CONNECTIONS, OR FITTINGS CAN CAUSE DAMAGE AND BAD
PERFORMANCE

All hoses, hose connections, and hose fittings used for supply-gas plumbing must be designed for use
with the appropriate gas and pressure rating. Incorrect hoses, hose connections, or hose fittings can
crack or leak.

NEVER connect a supply gas to a hose, connection, or fitting that is not designed for that gas type or
pressure.

A replacement hose, connection, or fitting must meet all applicable regulations and codes.

Non-compliant hoses, hose connections, or hose fittings can crack or leak. The wrong fittings can
cause malfunctions with the internal valves because contaminants can enter the valves through
damaged or loose fittings.

4 CAUTION

INCORRECT SUPPLY-GAS FITTINGS CAN CAUSE VALVES TO MALFUNCTION
Do not change or replace the supply-gas fittings on the gas connect console.

If you alter or replace the fittings, it can cause the internal valves to malfunction if particulates get inside.

NOTICE

INCORRECT SUPPLY-GAS CONNECTIONS CAN CAUSE CUTTING SYSTEM
DAMAGE

NEVER connect a supply gas to a hose, connection, or fitting that is not designed for that
gas type or pressure.

Incorrect connections can reduce the life of consumables and damage the torch head,
torch receptacle, torch leads, and torch connect console.
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4 CAUTION

INCORRECT SUPPLY-GAS CONNECTIONS CAN CAUSE BAD PERFORMANCE

Cutting system performance can be bad if a supply-gas hose is connected to the wrong port on a gas
connect console.

NEVER connect a supply gas to a hose, connection, or fitting that is not designed for that gas type or
pressure.

& NOTICE

DIRTY, OILY AIR CAN CAUSE DAMAGE TO THE AIR FILTER BOWL

Some air compressors use synthetic lubricants that contain esters. Esters can damage the
polycarbonates in the air filter bowl. Add additional gas filtration if necessary.

& NOTICE

INCORRECT GAS PRESSURES CAN CAUSE BAD PERFORMANCE
Gas leaks or pressure and flow rates that are outside of recommended ranges can:

Cause problems with system performance
= Result in bad cut quality
= Shorten the life of consumables
If the quality of the gas is bad or if the pressure setting is incorrect, it can decrease:
= Cut quality
Cut speed
= Cut thickness capabilities

NOTICE

PTFE TAPE CAN CAUSE CLOGGED VALVES, REGULATORS, AND TORCHES

Never use PTFE tape on any joint preparation. Use only a liquid or paste thread sealant on male thread
ends.

m  The following installation steps are for the VWI or OptiMix gas connect console.

m If you have a Core or CorePlus gas connect console, refer to Connect supply gases to the
gas connect console (Core or CorePlus) on page 123 or Connect supply gases and shield
water to the gas connect console (VWI or OptiMix) on page 127.
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Connect the supply gases

Table 22 — Recommended sizes for gas fittings

Fitting type Size

N, / Ar 5/8 inch — 18 RH, internal (inert gas) “B”
Air 9/16 inch — 19, JIC #6

F5/H, 9/16 inch — 18, LH (fuel gas) “B”

o, 9/16 inch — RH (oxygen)

Figure 34 — Connect the supply gas plumbing, gases, and optional shield water to the VWI or OptiMix gas connect
console

Shield water (H,0)

Shield water (H,0)
only for VWI and Oxygen (O,)
OptiMix
l& Air
6 .

Nitrogen (N,)

Argon (Ar)

Hydrogen (H,)

F5

Oxygen (O,)

Nitrogen (N,)
Argon (Ar)

Hydrogen (H,) only for OptiMix

* For the best results, make sure that the cutting system is ready for use and the gases are flowing when you
select gas regulator settings, similar to testing gas preflow and cutflow.

1. Make sure that you have the correct supply gas hoses before you connect them. Hypertherm
recommends an internal diameter of at least 10 mm (0.375 inch) for supply-gas hoses that are
76 m (250 feet) or less.

2. Tighten all fittings to the torque specifications in Table 20 on page 122.

3. After installation is complete, pressurize the entire system and look for gas leaks. A licensed
plumber can do this for you.
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NOTICE

INCORRECT SUPPLY-GAS CONNECTIONS CAN CAUSE CUTTING SYSTEM
DAMAGE

NEVER connect a supply gas to a hose, connection, or fitting that is not designed for that
gas type or pressure.

Incorrect connections can reduce the life of consumables and damage the torch head,
torch receptacle, torch leads, and torch connect console.

4 CAUTION

INCORRECT SUPPLY-GAS CONNECTIONS CAN CAUSE BAD PERFORMANCE

Cutting system performance can be bad if a supply-gas hose is connected to the wrong port on a gas
connect console.

NEVER connect a supply gas to a hose, connection, or fitting that is not designed for that gas type or
pressure.

Connect optional shield water to the gas connect console (VWI or OptiMix)

Shield water is available with the VWI or OptiMix gas connect console.

m If you have a Core or CorePlus gas connect console, refer to Connect supply gases to the
gas connect console (Core or CorePlus) on page 123 or Connect supply gases and shield
water to the gas connect console (VWI or OptiMix) on page 127 for installation steps.

m [|f you have a VWI or OptiMix gas connect console, but choose to not use shield water, you
can ignore this installation step.

m If you plan to use shield water, make sure to follow Shield water requirements (VWI and
OptiMix) on page 51. Also remember that the temperature range for cutting system
operation with shield water is reduced to above 0°C to 40°C (32°F to 104°F).

Connect the torch receptacle to the TorchConnect console

1. Uncoil approximately 2 meters (6.5 feet) of the torch-end of the torch lead assembly.

2. Put the torch collar onto the connector-end of the torch.
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3. Put the torch mounting sleeve onto the torch-end of the torch lead assembly. Adjust the
mounting sleeve so that you can access the connector ends of the torch lead.

".l(/'.
\

= (i

4. Align the color-coded leads in the torch lead assembly with the corresponding connectors in
the torch receptacle.

1 Coolant return (red) 5 Coolant supply (green)
2 Plasma valve 6 Shield gas (blue)

3 Pilot arc (yellow) 7 Plasma gas 2 (yellow)
4 Ohmic (orange) 8 Plasma gas 1 (black)

Good alignment minimizes twisted leads. Twisted leads can cause gas or
coolant restrictions that shorten the life of consumables or result in bad
cut quality.

5. Connect the torch leads and connectors in the following order:

a. Use 2 wrenches to install
the coolant return hose
(red) onto the coolant
return fitting (red) and
tighten to 16.3 N'm —
19.0 N'm (144 in-Ibf -
168 in-lbf).
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b. Insert the plasma valve
connector. Use your fingers
to tighten the connection. Do
not use tools.

¢. Connect the pilot arc lead
(yellow). Use your fingers to
tighten the connection. Do
not use tools.

d. Connect the ohmic lead
(orange). Use your fingers to
tighten the connection. Do
not use tools.

e. Connect the coolant supply
hose (green). Push the hose
into the connector until it
stops, approximately 13 mm
(0.5 inch).

This is a push-to-connect
fitting.

f. Connect the shield gas hose
(blue). Push the hose into
the connector until it stops,
approximately 13 mm
(0.5 inch).

This is a

push-to-connect fitting.
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g. Connect plasma gas hose 2
(yellow). Push the hose into
the connector until it stops,
approximately 13 mm
(0.5 inch).

Plasma gas hose 2

(yellow)

This is a push-to-connect
fitting.

h. Connect plasma gas hose 1
(black). Push the hose into
the connector until it stops,
approximately 13 mm

(0.5 inch).
This is a push-to-connect Plasma gas hose 1 (black)
fitting.

6. Install the torch mounting sleeve:
a. Move the torch mounting sleeve in the direction of the torch.

h. Use your hands to tighten the torch mounting sleeve connection.

A spanner wrench (104879) comes with all 4 of the consumable parts kits
(428616, 428617, 428618, 428619). Do not over tighten the torch
mounting sleeve if you use the spanner wrench to stabilize the torch
during mounting sleeve installation.

7. Reposition the collar on the torch-end of the torch lead:

a. Move the collar in the direction of the torch-end of the torch lead assembly.
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h. Tighten the hose clamp that holds the collar in position.

Connect the EasyConnect™ torch lead assembly to the TorchConnect console

& NOTICE

FOR THE BEST CUT QUALITY AND CONSUMABLE LIFE USE THE CORRECT LEAD LENGTHS
The manufactured lengths of torch and console leads are critical for system performance.

Never change the lengths of leads. Cut quality and the lifespan of consumables will be decreased if you
change the lead lengths.

Figure 35 — Torch lead assembly

EHOD I D | . —
o - § [ Do
[
e
— —_— >
To torch connect console To torch L1

00 Ot

Protective sleeve Coolant supply hose (green)
Plasma valve cable
Ohmic lead

Pilot arc lead

Shield gas hose

Plasma gas hose A

© 00 N O

Plasma gas hose B

a A O N =

Coolant return hose (red)

The 6 meter (20 feet) lead is compatible only with gas assemblies that are
7.5 meters (24.6 feet) or less. For lengths, refer to Torch lead on page 397
of the Parts List.
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1. Adjust the torch lead assembly so that the connectors in the torch lead assembly are aligned
with the corresponding receptacles in the TorchConnect console.

Remove plug to access the ohmic wire if you
use a third-party ohmic circuit. S

2. Connect the torch lead assembly to the TorchConnect console:

Use your hands to tighten the coupler on the torch lead assembly.
Do not use tools.

Connect the plasma valve cable to its connector. Use your fingers
to tighten this connection. Do not use tools.

=
C—-=1
=
() = o 0
@‘
[
(E [
@ 0
0
@ =—=
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Install the torch in the torch mounting bracket

Before you can install the torch in the torch mounting bracket, you must connect the torch lead
assembly to the torch receptacle. Refer to Install the torch into the torch receptacle on page 140.

As the installer or user, you must supply the torch mounting bracket for your cutting system. Choose
one that meets the requirements in Torch mounting bracket requirements on page 65. Mounting
brackets are available from Hypertherm. Refer to Torch bracket on page 386 of the Parts List.

The XPR torch mounting sleeve is larger than the HPR torch mounting
sleeve. Modification or replacement of an HPR mounting sleeve is
necessary prior to XPR torch installation.

. Remove the power from the cutting system:

a. Set the line-disconnect switch to the OFF position.

h. Make sure that the power-indicator LED is not illuminated on the plasma power supply, gas
connect console, and TorchConnect console.

. Install the torch mounting bracket onto the torch lifter.

Refer to the instruction manual that came with the torch lifter for
information about how to install the torch mounting bracket in the torch
lifter.

. Insert the torch (with attached torch lead assembly) into the torch mounting bracket, as shown in

Figure 36.

Figure 36 — Torch assembly in mounting bracket

_ 4 8 mm (8/16 inch)
Lower torch sleeve
6 ; % Torch mounting bracket
5.72 cm
~

(2.25 inches)

\
= Torch receptacle

(s

4. Move the torch assembly if necessary, so that the torch mounting bracket is around the lower

part of the torch sleeve and does not touch the torch receptacle. Make sure that the torch
mounting bracket is as low as possible on the torch sleeve, without touching the torch
receptacle. This position can minimize vibration at the torch tip.

XPR170
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5. Make sure that the torch is level (at a 0° angle) in all directions, as shown in Figure 37. You can
use a digital level to measure alignment for standard-position cutting, marking, and piercing.

During bevel cutting, the torch is at an angle (not perpendicular) to the
workpiece. The torch position for XPR torches can range from 0° — 52°,
For information on bevel cutting, refer to Bevel cutting on page 222.

6. Remove the consumables, including the water tube, from the torch.

Figure 37 — Level the torch

7. Tighten the screws on the torch mounting bracket.

Install the consumables

& WARNING

- 0
2\ ELECTRIC SHOCK CAN KILL

Disconnect electric power before doing installation or maintenance.

The line-disconnect switch must REMAIN in the OFF position until all of the
ﬁ installation or maintenance steps are complete.

Refer to the Safety and Compliance Manual (80669C) for more safety
information.

\
Yrare
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NOTICE

A LOOSE OR OVERTIGHTENED ELECTRODE CAN DAMAGE THE TORCH

A tool is necessary to correctly install and tighten the torch electrode. Do not use your hands.
Hypertherm recommends tightening the electrode to between 2.3 N'm — 2.8 N-m (20 in:lbf — 25 in-Ibf)
torque. If you fail to correctly install and tighten the electrode, torch damage can occur.

The torch head that comes with the XPR torch assembly kit (428846) has 170 A mild steel
consumable parts pre-installed.

For guidance about how to choose consumables for your cutting or marking needs, refer to the XPR
Cut Charts Instruction Manual (809830).

1. Remove the power from the cutting system:
a. Set the line-disconnect switch to the OFF position.

b. Make sure that the power-indicator LED is not illuminated on the plasma power supply, gas
connect console, and TorchConnect console.

2. Choose the best consumables for your cutting or marking needs.
3. Apply a thin film of silicone lubricant (027055) to each O-ring on every consumable.

The O-rings should look shiny. Too much lubricant can prevent gas flow.
Remove excess lubricant if found.

4. Use a clean, lint-free cloth to wipe the internal and external surfaces of
the torch.
5. Install the consumables on the torch as shown in Figure 38:

a. Install the water tube. Make sure that the water tube is installed prior
to electrode installation.

b. Install the electrode.

c. Use either 1 of the 2 available tools (104119 or 429013) to tighten the electrode. A tool is
necessary to correctly install and tighten the electrode. Do not use your hands. If you fail to
correctly install or tighten the electrode, torch damage can occur. Hypertherm recommends
tightening the electrode to between 2.3 N-m — 2.8 N-m (20 in-lbf — 25 in-Ibf) torque.

Hypertherm offers 2 tools for tightening XPR torch components (104119
or 429013). The electrode torque tool (429013) is pre-calibrated at
2.5 N'm (22.1 in-lbf).

d. Install the swirl ring into the nozzle.
e. Install the nozzle and swirl ring assembly.

f. Install the nozzle retaining cap.
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g. Install the shield.
h. Install the shield cap.

Figure 38 — Install the consumables on the torch
104119 429013

Pre-calibrated:
2.3 N'm - 2.8 N'm
(20 in-lbf — 25 in‘Ibf)

“Click”

“Snug-tight”

6. Install the torch in the torch receptacle. Refer to Install the torch into the torch receptacle on
page 140.

7. Install the torch and attached receptacle in the torch mounting bracket. Refer to Install the torch
in the torch mounting bracket on page 137.

Install the torch into the torch receptacle

1. Apply a thin film of silicone lubricant (027055) to each of the 4 O-rings inside of the torch body.

Do not apply silicone to the brass electrical connectors.
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The O-rings should look shiny. Too much lubricant can prevent gas flow.
Remove excess lubricant if found.

1 Pilot arc 4 Shield gas
2 Coolant return 5 Coolant supply
3 Ohmic 6 Plasma gas

2. Install the torch in the torch receptacle:

a. Turn the torch body with slight upward force until you feel it engage into position in the
receptacle.

Use your hands to tighten the torch-coupler nut until the coupler
nut no longer rotates. Do not use tools.

3. Make sure that the torch body is fully inserted into the torch receptacle. There should be no
space between the torch body and torch receptacle.

VAN

 me—  —
= ——————
Incorrect — <_Correct

oo
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Connect electric power to the cutting system

& WARNING

ELECTRIC SHOCK CAN KILL

The line-disconnect switch must be in the OFF position before you connect the power
cord to the cutting system. It must REMAIN in the OFF position until all installation steps
are complete.

j If the line-disconnect switch is not in the OFF position you can get a serious electric
shock. Electric shock can seriously injure or kill you.

In the United States, use a “lock out/tag out” procedure until installation is complete. In
other countries, follow the appropriate national and local safety procedures.

You must supply the main power cord for your cutting system. Choose one that meets local codes
and all regulations and input power requirements. Refer to Input power requirements on page 40.
The distance of the receptacle from the main box also can have an effect on size requirements for
the main power cord. For information about the codes in your location and the requirements for your
site, speak with a licensed electrician.

1. Make sure that the line-disconnect switch is in the OFF position and remains in the OFF
position until all installation steps are complete.
2. Connect the main power cord to the plasma power supply, as shown in Figure 39:

a. Connect the ground lead (PE) from the main power cord to the ground terminal (@) of
TB1.

b. Connect the W, V, and U leads from the main power cord to the corresponding TB1
terminals.
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Figure 39 — Connect the main power cord to the plasma power supply

9]

a I /
@
W —1/
GND (PE) \ O
-~ N |
\ /'
N\ -

3. Follow national and local electrical codes to connect the W, V, and U power leads from the main
power cord to the line-disconnect switch (Table 23).

Table 23 — Color codes for main power cord wires

Wire color codes for North America

Wire color codes for Europe, Asia, and most
locations outside of North America

U = Black U = Black
V = White V = Blue
W = Red W = Brown

PE (earth ground) = Green/yellow

PE (earth ground) = Green/yellow

XPR170
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Example configurations for consumables

Worn or damaged consumables can have a negative effect on cut quality. Examine the installed consumables at least
once daily, before system operation. For information about how to do this, refer to Examine the consumable parts on
page 245 in the Maintenance section of this manual.

Ferrous (mild steel) example configurations

Mild steel - 30 A - 0,/0,

Shield retaining Shield Nozzle retaining Nozzle Swirl ring Electrode Water tube
cap cap

420200 420228 420365 420225 420407 420222 420368
420619 420620*

* Consumables for mirror cutting only.

Mild steel - 50 A - 0,/Air

Shield retaining Shield Nozzle retaining Nozzle Swirl ring Electrode Water tube
cap cap

420200 420237 420365 420234 420233 420231 420368
420767* 420768"

* Consumables for mirror cutting only.
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Mild steel - 80 A, 130 A, 170 A - 0,/Air

Shield retaining Shield
cap

420246
420605

420200

420255

B
I
|
I

—
I
|
130A - _
I I
| |
I I
| |
| 420608 |
| |
I I
| |
-

420513
420616

* Consumables for mirror cutting only.

Nozzle retaining
cap

420365

—t-—-—"

e e e e — -

Nozzle Swirl ring

420607*
420252

420607*
420261 420260

420609*

- -

420279 420406

420594*

Electrode

420258

Water tube
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Non-ferrous (stainless steel and aluminum) example configurations

Non-ferrous - 40 A - N,/N, and Air/Air

Shield retaining Shield Nozzle retaining Nozzle
cap cap

/i
420291 420365
420624*

420288
420200

* Consumables for mirror cutting only.

Swirl ring

1)

420314
420598*

Electrode

ptEm )

|
420303 !
N,/N, |

|

i_
! i
| |
L@ TP

420294
Air/Air

Water tube

420368
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Non-ferrous - 60 A - F5/N,**, N,/N,, N,/H,0**, and Air/Air

Shield retaining Shield Nozzle retaining Nozzle Swirl ring Electrode
cap cap

~@1JI-

A ] } r i
i | i . | i F5/N,** 1
| o I F5/N,™ I N,/N, |
! ﬁﬁ/ﬁﬁ ! i N/N, | | 420308 |
i 420309 I ' 420297 i \ ' !

| 420608 I ! I | ))))) -1 ,
[ | | i 42032 | |

420200 ! ! I , 420604* | |
| | ' | ! ]
. | I i I I
- = - s —@__ 13—

) N,/H,0**
! ! | NgHO ' 2 !
i " i | o/H, i | 420303 |
| ﬂgggg; | i 420296 | i i
1 [} [}
| 420593* | ' | ' !
- | ! | ! '
|
’ | ! | ! '
|
’ i ! | ! '
|
. - '~ - G 1) et
Air/Air
Air/Air 420297
420309

* Consumables for mirror cutting only.

** F5/N, and N,/H,O can only be used with VWI or OptiMix consoles.

Water tube

420368
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Non-ferrous - 80 A - F5/N,**, N,/N,, N,/H,0**, Air/Air

Shield retaining
cap

420200

S

Shield

.
]

!
F5/N,™ |
N,/N, |
420309 [
420603* |
]

|

]

|

]

420300
420593*

[T T T

_|
|

!
N,/H,0** |
|

I
]

I
]

I
|

I
|
-

Air/Air
420309

* Consumables for mirror cutting only.

Nozzle retaining
cap

420365

I.______I_____._

** F5/N, and N,/H,O can only be used with VWI or OptiMix consoles.

Nozzle

F5/N,™
N,/N,
420306

N,/H,0**
420290

Air/Air
420306

————————— e —

Swirl ring

=

T_'_'_'L'_'_'_

420323
420604*

Electrode

F5/N,™

N,/N,
420303

pCE i) he

N,/H,0*™*
420303

@

Air/Air
420294

Water tube

o J)])

420368
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Non-ferrous - 130 A - N,/N,, H,-Ar-N,/N,**, N,/H,0***

Shield retaining Shield Nozzle retaining
cap cap
T -
]
I
N,/N, i
420318 1
420597*

420200 420365

—_—
1

H,-Ar-N,/N,™
420318
420597*

|
S N

N,/H,0***
420469
420595*

* Consumables for mirror cutting only.
** H,-Ar-N,/N, and N,/H,O can be used with OptiMix consoles.

*** No/H,O can be used with VWI or OptiMix consoles.

Nozzle

420315

Swirl ring

420598*

H,-Ar-N,/N,**
420323
420604

N,/H,0"**
420314
420598

I
[}
I
)
I
v
I
[}
I
|
I
|
I
[}
I
)
I
L}
I
[}
I
|
I
|
I
[}
I
L}

Electrode

g 1-o—D

420356

Water tube

420368
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Non-ferrous - 170 A - N,/N,, H,-Ar-N,/N,**, N,/H,0***, Air/Air

Shield retaining Shield Nozzle retaining
cap cap

)

N,/N,
420327
420613*

H,-Ar-N,/N,**
420327
420613*

)

N,/H,0™*
420472
420611*

Q}_

Air/Air
420513

e

420200 420365

I—'_'_'_'_'_'I_'_'_'L

* Consumables for mirror cutting only.
** H,-Ar-N,/N, can be used with OptiMix consoles.

***N,/H,O can be used with VWI or OptiMix consoles

Nozzle Swirl ring Electrode

),
|
No/N, No/N, No/N,
420324 420314 420356

N R

103

Hy-Ar-No/N,™  Hy-Ar-No/N,™  Hy-Ar-N/N,™
420324 420323 420356
420604*

I
|
420598 L
I
)
I
L}
I
[}
I

=

F— T

S )| R )
- .
| No/H,O*** No/H,O*** N,/H,O*** !
i 420324 420314 420356 !
| 420598* |
| 1
' |
| 1
! Ijjﬁ}
Air/Air Air/Air Air/Air
420524 420260 420258

Water tube

D )) 1|

420368
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Choose the communication method that is best for your cutting system. There are 3 communication
methods to fully operate the cutting system:

m  EtherCAT - Use this method with an EtherCAT-compatible controller. Refer to How to
connect to the plasma power supply with EtherCAT on page 153.

If you use EtherCAT, remote on-off must be wired discretely by the cutting
system manufacturer. Refer to Table 24 on page 152.

m  Serial RS-422 and discrete — Use this method with a serial RS-422 and
discrete-compatible controller.

a Refer to How to connect to the plasma power supply with serial RS-422 on page 155.

0 Refer to How to connect to the plasma power supply with discrete on page 158.

If you use serial RS-422, you must also use discrete to fully operate the
cutting system. Refer to Table 24 on page 152.

m  Wireless (XPR Web Interface) and discrete — Use this method with a wireless-enabled
device and discrete-compatible controller.

0 Refer to How to connect to the plasma power supply with the XPR web interface on
page 170.

0 Refer to How to connect to the plasma power supply with discrete on page 158.

If you use wireless, you must also use discrete to fully operate the cutting
system. Refer to Table 24 on page 152.

For information on signals and protocols, refer to the CNC Communication Protocol for the XPR Cutting
System (809810).
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Table 24 — Communication requirements and options

To fully operate the cutting

system... Monitor with...
Set process with..* Discrete EtherCAT )i(nljtzf\;v:(:) RS-422
EtherCAT Required for remote on-off** Preferred Alternative Alternative
XPR web interface Required Alternative Preferred Alternative
RS-422 Required Alternative Alternative Preferred

* The device that first sets a process controls the plasma power supply. For information on how to change
the device that has control of the plasma power supply, refer to How to change the device that has control on

page 196.

** Discrete inputs are ignored when a process ID is set over EtherCAT to a cutting system that uses the
factory-default configuration. Contact your cutting machine supplier or Hypertherm Technical Service team

with questions.

Example: If you use EtherCAT to set the process, the preferred method to monitor is EtherCAT.
However, you can use RS-422 or the XPR web interface to monitor.

152
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How to connect to the plasma power supply with EtherCAT

m  For an example of a system diagram, refer to EtherCAT multi-drop (multi-system) interface
(Sheet 16 of 22) on page 428.

m  For information on signals and protocols, refer to EtherCAT communications and Serial
RS-422 and EtherCAT commands in the CNC Communication Protocol for the XPR
Cutting System (809810).

Figure 40 — EtherCAT cable
= ¢ (=
1 gD |

Hypertherm sells EtherCAT cables that have been tested with our cutting
system. Refer to EtherCAT CNC interface cable on page 395 in the Parts
List.

If you supply your own cables, choose EtherCAT cables that follow the Beckhoff® specification.

Type Catbe, 2-pair, 4-wire, double-shielded (overall foil and braid shield)

Wire Construction: Stranded tinned wire
Diameter: 0.75 mm (7 X 0.25 mm), 22 AWG
Insulation: Polyethylene, 1.5 mm (0.06 inch) diameter

Core Construction: Filler as central element

Layer 1: 4 wires, 2 pair in star-quad configuration

Sequence of colors: White, yellow, blue, orange

Layer 2: Plastic tape overlapped

Inner jacket: Thermoplastic copolymer, 3.9 mm (0.04 inch) diameter
Aluminum laminated foil overlapped

Shield: Braided, tinned copper wires, 0.13 mm (0.005 inch)
diameter, coverage about 85%, 4.7 mm (0.19 inch) diameter

Jacket Material: Polyurethane
Wall thickness: 0.9 mm (0.04 inch)
Outer diameter: 6.5 mm (0.26 inch) = 0.2 mm (0.008 inch)

Maximum length 61 m (200 ft)

Use the following recommendations to avoid electromagnetic interference (EMI) problems with your
cutting system:

m  Separate the EtherCAT cable from the pilot arc lead, negative lead, or any power cables that
have a voltage higher than 120 VAC. Refer to Distance requirements between
high-frequency leads and control cables on page 63.

m Do not put the EtherCAT cable near the gas connect console.
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Figure 41 — Connect EtherCAT cables to plasma power supply

/: L— EtherCAT out to the next plasma power supply

u@/

~ EtherCAT in from the CNC
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How to connect to the plasma power supply with serial RS-422

m  For an example of a system diagram, refer to Serial RS-422 and discrete multi-drop
(multi-system) interface (Sheet 17 of 22) on page 429.

m  For serial RS-422 multi-drop (multi-system) addressing, refer to XPR serial RS-422
multi-drop (multi-system) addressing in the CNC Communication Protocol for the XPR
Cutting System (809810).

m  For information on signals and protocols, refer to XPR serial RS-422 communications and
Serial RS-422 and EtherCAT commands in the CNC Communication Protocol for the XPR
Cutting System (809810).

To use arc voltage control (AVC) with a serial RS-422 cutting system, you
must install an additional PCB inside the plasma power supply. For
information about how to install this board, refer to VDC3 board
installation (for AVC with RS-422 and discrete-only) on page 162.

1. Remove the rear panel of the plasma power supply. Refer to Remove the external panels from
the system components on page 94.

2. Put End A (Figure 42) of the serial RS-422 cable through the hole in the bottom of the rear
compartment in the plasma power supply. Refer to Figure 43 on page 157.

3. Connect End A of the serial RS-422 cable to the correct connector on the control board in the
plasma power supply:

0 For systems with multiple plasma power supplies, use the top connector (J12) for the
CNC. Use the bottom connector (J13) to connect to the next plasma power supply.

0 For systems with only one plasma power supply, you can use either connector to
connect to the CNC.

4. Connect the End B (Figure 42) of the cable to the CNC.

5. If you are only monitoring with RS-422 serial, you are done. If you want to operate the cutting
system, go to step 6.

6. You must connect to the plasma power supply with discrete. Refer to How to connect to the
plasma power supply with discrete on page 158.
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Figure 42 — Serial RS-422 cable

End A End B
To the plasma power supply (top serial To the CNC
connector, J12)
For lengths, refer to Serial CNC interface cable on page 396 in the Parts
List.
Table 25 — Pinout for serial RS-422 interface cable
End A End B
Wire color Wire type
Signal Pin number Pin number Signal
TxD + 4 Red 7 RxD +
Pair
TxD - 2 Black 3 RxD -
RxD + 7 White 4 TxD +
Pair
RxD - 3 Black 2 TxD -
GND 5 Green 5 GND
Pair
- Cut Black Cut -
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Figure 43 — Connect the serial RS-422 cable to the plasma power supply

=

S (R S— (]

16

) ®

=

|- Serial RS-422 from the CNC

=
=

Serial RS-422 to the next plasma power supply
(if any)

Gay Ay
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How to connect to the plasma power supply with discrete

You must use serial RS-422 or the XPR Web Interface with discrete to
operate the cutting system. If you use EtherCAT, remote on-off must be
wired discretely by the cutting system manufacturer.

To use arc voltage control (AVC) with a discrete cutting system, you must
install an additional PCB inside the plasma power supply. For information
about how to install this board, refer to VDC3 board installation (for AVC
with RS-422 and discrete-only) on page 162.

m  For an example of a system diagram, refer to Discrete multi-drop (multi-system) interface
(Sheet 18 of 22) on page 430.

m  For information on signals and protocols, refer to XPR discrete communication in the CNC
Communication Protocol for the XPR Cutting System (809810).

1. Remove the rear panel of the plasma power supply. Refer to Remove the external panels from
the system components on page 94.

2. Put End A (Figure 44) of the discrete cable through the hole in the bottom of the rear
compartment in the plasma power supply. Refer to Figure 45 on page 161.

3. Connect J14 and J19 to their respective connectors on the control board in the plasma power
supply.

4. Connect the End B (Figure 44) of the cable to the CNC. Refer to Table 26 on page 159 and
Table 27 on page 160 for pinouts.

Figure 44 — Discrete cable

J14 o 9
[peece000000H0 [peeeeeee EndA
2 5 |8

i] To the plasma power supply

1 12 1

End B
To the CNC

For lengths, refer to Discrete CNC interface cable on page 395 in the
Parts List.
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Tahble 26 — Pinout for J14 on the discrete cable

End A (Figure 44 on
page 158)
J14 pin Input/ Signal Function Wire color
P Output 9
1 Remote on/off + When the input is closed, the plasma power supply |Red
Input! is enabled. When open, the power to the consoles
2 Remote on/off - and the contactors is disabled. Black
3 Plasma start + The CNC initiates preflow. If the hold input is not White
Inbut? active, the CNC continues with the plasma arc. The
4 P Plasma start - plasma power supply stays in preflow as long as the | g|5ck
hold input remains active.
5 Motion + Notifies the CNC that an arc transfer has occurred | Green
Output? . and to begin machine motion once the CNC's
6 Motion - pierce delay time elapses. Black
7 Hold + The CNC delays plasma arc initiation. This signal is | Blue
normally used in combination with the Start signals
Input?.8 to synchronize multiple torches. Activate this signal
8 Hold - at the same time as the Plasma Start signal. Black
Deactivate this signal to fire the torch.
9 Shield pierceflow + | The CNC notifies the plasma system to maintain the | Yellow
shield preflow until the CNC releases the signal.
Input! ) ] Activate this signal at the same time as the Plasma
10 Shield pierceflow - | Start signal. Deactivate this signal when the pierce | Black
time is complete.
11 o F+24V CNC Available 24 VDC (200 mA maximum) Brown
utput*
12 F PWRGND Ground Black

1 Inputs are optically isolated. They require 24 VDC at 12.5 mA or dry-contact closure at 8 mA.

2 Outputs are optically isolated, open-collector transistors. The maximum rating is 24 VDC at 10 mA.

3 Although the plasma power supply has output capability, it is normally used solely as an input.

4 CNC +24 VDC provides 24 VDC at 200 mA maximum. A jumper is required on J17 to use 24 V power.
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Table 27 — Pinout for J19 on the discrete cable

End A (Figure 44 on

page 158)
. Input/ . . .

J19 pin Output Signal Function Wire color
1 Error + Notifies the CNC that an alert, error, or failure has | Orange
Output! occurred. This signal is not intended to be used to
2 Error - stop table motion. Black

Output" Ready for start + Notifies the CNC that the plasma power supply is | Yhite
P Ready for start - ready for the plasma start. Red
7 Shield ohmic Blue
contact +
Output? - - Refer to notes below for further info.
Shield ohmic
8 Red
contact -

1 Outputs are optically isolated, open-collector transistors. The maximum rating is 24 VDC at 10 mA.

2 Shield ohmic contact is used to interface to plasma interface boards that have their own ohmic contact

circuit. Refer to How to use ohmic contact sense on page 197.
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Figure 45 — Connect the discrete cable to the plasma power supply
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VDC3 board installation (for AVC with RS-422 and discrete-only)

& WARNING

A
X

\
Yrare

ELECTRIC SHOCK CAN KILL

Disconnect electric power before doing installation or maintenance. You can
get a serious electric shock if electric power is not disconnected. Electric
shock can seriously injure or kill you.

All work that requires removal of the plasma power supply outer cover or
panels must be done by a qualified technician.

Refer to the Safety and Compliance Manual (80669C) for more safety
information.

4 CAUTION

NN

4

AZ

STATIC ELECTRICITY CAN DAMAGE PRINTED CIRCUIT BOARDS

Use precautions when handling printed circuit boards (PCBs) to protect them
from static electricity. Correct PCB handling includes the following steps:

= Store PCBs in anti-static containers.
= Wear a grounded wrist strap when handling PCBs.
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Diagram of board, cable, and wire connections

Refer to Figure 46 for an overview of the board, cable, and wire connections inside the plasma
power supply.

1
2

Figure 46 — Connections inside the plasma power supply

Plasma power supply

Board: VDC3 (141511)

Wire harness in the plasma power supply
3 Wires: VDC3 board 120 VAC
4 Wires: Arc voltage

5 Male connector to VDCS board (pre-installed
on the VDC3 board)

6 Cable and connector to the computer
numerical controller (CNC) (customer
supplied)

Part numbers are shown for parts included in the kit.

(i)

wires and the power wires.

The wire harness to connect the VDCS3 board is located in a clip inside of
the plasma power supply. The wiring harness includes the arc voltage

XPR170
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How to install the VDC3 board (141511)

Figure 47 — VDC3 board

12345678 12
)

J2
J1 120 VAC wires connector J3 Arc voltage wires connector

J2 VDCS3 board cable connector
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1. Use a 10 mm hex socket wrench or nut driver to remove the rear panel of the plasma power

supply.

Figure 48

@§>§>§\m

/<\ /<\ x<\
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2. Use a #2 Phillips screwdriver to .

remove the 4 screws from the studs. 7//

© = =

3. With J3 on top, use the 4 screws to !

install the board on the studs. Tighten 7//
the screws to 9.2 kg-cm (8.0 in‘Ib).
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How to connect the VDC3 board (141511)

1. Remove the wire bundle from the wire clip in the plasma power supply.

—

g

The wire bundle is included in the plasma power supply. The bundle
includes the arc voltage wires and power wires.
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2. Connect one end of the VDC3 120 VAC harness to J1 of the VDC3 board with the tab on top,
as shown in Figure 49.

3. Connect the other end of the VDC3 120 VAC harness to the 120 VAC connector.

Figure 49
/ |
e |_®|
| 1 BT
3 P
O
S tm
7N @

4. Attach the spade connector of the yellow wire (WORK) to the J3-WORK terminal, as shown
in Figure 50.

5. Attach the spade connector of the yellow/black wire (NEG) to the J3-ELECTRODE terminal.

Figure 50
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:
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6. Attach the ring connector on the yellow wire (WORK)

Connect for Communication

to the work bolt in the plasma power supply.Tighten the
nut to 20 N'-m (15 ft-lb).

7. Attach the ring connector on the yellow/black wire
(NEG) to the negative bolt in the plasma power supply.
Tighten the nut to 20 N'm (15 ft-Ib).

Other wires are already attached to the bolts in
the plasma power supply. Attach the arc voltage
wires on top of the existing wires.

8. Use NCS (pin 3), NCE (pin 4), Aout+ (pin 6), and
Aout- (pin 7) to connect to the CNC. Refer to Figure 47
on page 164 for the locations of the pins. Refer to Table
28 for the pinout.

Use the interface requirements of your CNC for
additional connection requirements.

Tahble 28 — Pinout for J2 on the VDC3 board

J2 on the VDC3 board

Pin number Signal

—_

Not connected

+24 VDC (out)

Nozzle contact sense (output)

Nozzle contact enable (input)

24 VDC common

+ Analog out (40:1)

- Analog out (analog common)

N oo 0~ WOWN

EMI chassis ground (cable shield)

9. Install the rear panel of the plasma power supply.
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How to connect to the plasma power supply with the XPR web interface

A CAUTION

WEAK NETWORK SECURITY INCREASES THE RISK FOR UNAUTHORIZED CUTTING SYSTEM
OPERATION OR MISUSE

If you use a wireless (Wi-Fi™) network to communicate with your cutting system, Hypertherm
recommends the use of a secure Wi-Fi network to minimize the risk of unauthorized cutting system
operation or misuse.

Unauthorized access or misuse of the Wi-Fi network can result in incorrect settings or commands. Bad
settings and commands can cause an uncontrollable or unusable system. A negative effect on system
performance, shortened consumable life, and torch damage is also possible.

Minimum security features can include, but are not limited to, the following:

= Password protection
= WPA2 security for the plasma power supply
= A hidden SSID for the Wi-Fi network

Operator training about network security

You must use discrete with the XPR web interface to operate the cutting
system.

If you go out of range with the device, you cannot communicate with the
cutting system. The cutting system continues to operate. For more
information on distances for wireless, refer to Distance requirements for
communications on page 64.

You can use one of the following options to connect to the XPR web interface:
m  Access point (AP) mode. Refer to Use AP mode to connect on page 171.
0 You connect to the plasma power supply’s network.
o AP mode is the default connection option. You connect to a single plasma power supply.
m  Network mode. Refer to Use network mode to connect on page 173.
O You connect the plasma power supply to your network.

0 The advantage of network mode is that you can connect to one network and access
multiple plasma power supplies.

Web interface support information

m [f you have a problem connecting and you suspect a problem with your device, router, or
local network, contact your system administrator.

= [f you have a problem connecting and you suspect a problem with the plasma power supply,
contact your cutting machine supplier or Hypertherm Technical Service.
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Use AP mode to connect

In AP mode, each plasma power supply has its own connection. You can only connect to and
control one plasma power supply at a time. You must have a computer-based device with a screen,
web browser that supports the latest web standards, and wireless access.
1. Supply power to the cutting system:
a. Set the line-disconnect switch to the ON position.
b. Make sure that the power-indicator LED is illuminated on the plasma power supply.

¢. Make sure that the remote on-off switch is set to ON.
2. On your device, go to the wireless connections menu.

This menu can be different on different devices.

3. Choose the XPR connection.

The default connection name is “xpr” +
the System ID. The System ID is the
last 4 digits of the Media Access
Control (MAC) address. For more
information on the System ID and MAC
address, refer to Web interface screen
information on page 188.

xpr8162

If you want to change the connection
name, refer to Configure on page 195.

4. Enter the password, “hypertherm”.

If you want to change your password,
refer to Configure on page 195.

5. Open an Internet browser.
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6. Go to http://192.168.1.1/index.html.
m  The plasma power supply is now connected.

m  The information about your plasma power supply and connection are located in the upperleft
of the XPR web interface.

"ll"nﬂ‘l‘nﬂm!

nypeGiIwnGiIin
SHAPING POSSIBILITY™

Client ID: WiFi 97371758
Operator ID: No User
System ID: 99CD

State: Wait for start
Connection: Good

m If the Client ID and the Operator ID are the same on your device, you are in control of the
plasma power supply and can set a process.

m  Refer to Web interface screen information on page 188 for more information on the
interface menus.

7. To fully operate the cutting system, you must also use discrete. Refer to How to connect to the
plasma power supply with discrete on page 158.
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In network mode, multiple plasma power supplies can be connected to a network. You can connect
to and control multiple plasma power supplies at the same time.You must have a computer-based
device with a screen, web browser that supports the latest web standards, and wireless access.

Before you begin:

m  You must set up a router with a local network to access. Follow the router’s instructions to
do this. If you have problems setting up your router, contact your system administrator.

m  You must know the SSID and passphrase for the router.

1. Follow the procedure in Use AP mode to connect on page 171 to connect the wireless set-up
device to the plasma power supply.

2. Choose Connect on the Other screen to open the Device Setup page.

Other ;
"..”ﬁﬂ"‘n-‘mn Eng“Sh b
HYypciwuiciin
SHAPING POSSIBILITY™ CONNECT UPDATE ‘ ‘ RESET OPERATOR
Client 1D: WiFi 60068366
: =
Operator ID: No User Software Versions Wireless
System ID: 99CD
Process: 2053 - 130A Mix/Nz Major Rev Mode AP mode
State: Wait for starl Main Control $SID Xpri234
Connection: Good
EZ o Connect IP Address 192.168.1.1
Gas Connect Signal Strength -86 dBm
‘ PLASMA POWER SUPPLY ‘
Chopper 1 Security WPSK2
GAS SYSTEM Chopper 2 $2W Bus Load 1.6%
(Ge Wireless
Mixer
‘ OPERATE ‘
OTHER
Start Counter 25
HF Counter 25
The XPR web interface shows different fields for different XPR models.
The screen shown is for reference only.
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3. Choose Client Settings.

[ci HITF T
SHAPING POSSIBILITY™

Device Setup

Client Settings
Limited AP Settings

Mode: Limited AP :IP- 192.168.1.1 ; MAC: 00:1d:c9:37:99:1f

4. Choose an option to connect to

wireless networks: Client Settings
m  Select an existing network on
Please select one of the following methods to connect your device to the wireless network.
page 175.
= Set up manually on page 178. o Select an Existing Network

o Manual Configuration to Join a Network
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Select an existing network

When you choose this option, the plasma power supply scans for and shows the available access
points.

1. Choose Select to connect to your router.

Select from the following existing networks

Mumber |SSID Signal Strength (dBm) Security Mode Channel
1 _Guest 73 Nao Security 1
1 81 WPAMFAZ Personal 8
12 _Guest -86 No Security 16

2. Type the required credentials for the router in Passphrase.

Configure Wireless and Network Settings

These settings govern the functioning of the device when it is operating in Client mode.

SSID: -
Channel: 6 v

Security: WPAWPAZ Personal v
Passphrase: | ... ®
Confirm Passphrase: ... ®

3. If needed, select the Advanced Options check box and select a method to get the IP address.
If not, go to step 4.

a. Dynamic Host Configuration Protocol (DHCP)

¥ Advanced Options

Select a method to obtain or set the IP address.

* Acquire IP Address automatically (DHCP)

‘' Static IP Address Configuration
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b. Static IP (advanced users only.)

4. Choose Next to go to the Wireless Configuration Summary screen.

¥| pdvanced Options

Select a method to obtain or set the IP address.

Acquire IP Address automatically (DHCF)

® Static IP Address Configuration

IP Address: 192
Subnet Mask: 2656
Gateway: 192
DNS Server: 192

1168 (]

. 265

| 168 [

. 168 .

. 255 .

- 100

This page shows information about the SSID, Channel, and Security

type.

«| Advanced Options

Select a method to obtain or set the IP address.

Acquire IP Address automatically (DHCP)

* Static IP Address Configuration

IP Address: 192 _ 168 _ 1

Subnet Mask 266 | 266 . 265 .

Gateway: 192 || 168 | 1

DNS Server: 192 _ 168 . 1
BACK NEXT

. 100
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5. Choose Save.

Wireless Configuration Summary

SSID: - - -
Channel: 6
Security: WPA/WPAZ Personal

B |EE

6. This page provides the option to apply the settings. Choose Apply Settings.

Wireless Settings

The configuration settings have been saved for the AP: . Click on "Apply Settings" to confirm your settings, and then re-connect

using the new wireless settings.

The selected wireless settings are applied to connect the plasma power
supply to the new network. The plasma power supply now resets and
connects to the new network.

Client Settings

Wireless settings have been applied to connect your device to the network:

To access the web interface after setup, refer to Access the XPR web
interface after setup in network mode on page 181.

7. If you are only monitoring with the XPR web interface, you are done. If you want to operate the
cutting system, go to step 8.

8. You must connect to the plasma power supply with discrete. Refer to How to connect to the
plasma power supply with discrete on page 158.

XPR170

Instruction Manual 810060 177



Gonnect for Communication

Set up manually

When you choose this option, you manually set up the wireless network.

1. Select or type the wireless related settings such as SSID, Channel, Security, and Passphrase.

Configure Wireless and Network Settings

These settings govern the functioning of the device when it is operating in Client mode.

SSID: .
Channel: & v

Security: WPAMWPAZ Personal v
Passphrase: | .. ®
Confirm Passphrase: ... ®

2. If needed, select the Advanced Options check box and select a method to get the IP address.

If not, go to step 3.

a. Dynamic Host Configuration Protocol (DHCP)

#| Advanced Options

Select a method to obtain or set the IP address.

' Acquire IP Address automatically (DHCP)

Static IP Address Configuration
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¥| pdvanced Options

Select a method to obtain or set the IP address.

Acquire |IP Address automatically (DHCF)

* Static IP Address Configuration

IP Address: 192
Subnet Mask: 255
Gateway: 192
DNS Server: 192

| 168 ||

. 265

. 168 .

. 168 .

. 285 |

. 100

Connect for Communication

3. Choose Next to go to the Wireless Configuration Summary screen.

This page shows information about the SSID, Channel, Security type, IP
Address, Subnet Mask, Gateway, and DNS Server.

«| Advanced Options

Select a method to obtain or set the IP address.

Acquire |P Address automatically (DHCP)

* Static IP Address Configuration

. 265

IP Address: 192 | 168 .

Subnet Mask 255 | 255

Gateway: 192 | 168 .

DNS Server: 192 | 168 .
BACK NEXT

. 100
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4, Choose Save.

Wireless Configuration Summary

SSID: XPRTestSSID
Channel: Any

Security: WPA/WPAZ2 Personal
IP Address: 192.168.1.1

Subnet Mask: 255.255.255.0
Gateway: 192.168.1.1

DNS Server: 192.168.240.1

5. This page provides an option to apply the settings. Choose Apply Settings.
Wireless Settings

The configuration settings have been saved for the AP: . Click on "Apply Settings" to confirm your settings, and then re-connect

using the new wireless settings.

The selected wireless settings are applied to connect the plasma power
supply to the new network. The plasma power supply now resets and
connects to the new network.

Client Settings

Wireless settings have been applied to connect your device to the network:

To access the web interface after setup, refer to Access the XPR web
interface after setup in network mode on page 181.

6. If you are only monitoring with the XPR web interface, you are done. If you want to operate the
cutting system, go to step 7.

7. You must connect to the plasma power supply with discrete. Refer to How to connect to the
plasma power supply with discrete on page 158.
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Access the XPR web interface after setup in network mode

Use the IP address of the plasma power supply.

Hypertherm recommends that you use DHCP reservation if it is available
on your router. This allows the plasma power supply to keep the same IP
address through power cycles without having to set up the wireless
module with the static IP address.

1. Use your router’s web interface to find the DHCP client table. Refer to Figure 51 for an example.

Figure 51 — Example DHCP client table

DHCP Clients

1521580004 o000 30:0C

COUET430 0
GS_188162 192.168.1.133 Isocsot:kx:xx:slzsz

2. Find the IP address of the plasma power supply.

Your plasma power supply name shows as “GS_" + the last 6 digits of the
MAC address.

3. Open a web browser.

4. Use the assigned IP address to access the XPR web interface. In the example in Figure 51 you
navigate to http://192.168.1.133/index.html.

XPR170
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Change the limited AP settings

You can change the limited AP SSID, channel, network address, and DHCP settings in the Connect

screen.

1. Choose Other > Connect > Limited AP Settings.

2. On the Limited AP Settings screen, select the AP mode settings
Limited AP Settings

Configure Wireless and Network Settings

SSID:

Channel:

Security:

Passphrase:

Confirm Passphrase:

xprb169

WPAZ Personal (AES+TKIP)

..........

3. Choose Advance Options, then Next.

¥ Advanced Options

Beacon Interval (Range:
100 to 1600 ms):
Network Address Settings:

IP Address:

Subnet Mask:

Gateway:

¥/ Enable DHCP Server

Starting Address:

Number of Addresses:

Enable DNS Server

BACK

100

192 . 168 . 1 41

255 . 255 . 255 .0

192 . 168 . 1 {1

192 . 168 . 1 12

NEXT

Al

Mode: Limited AP ;IP: 192.168.1.1 ; MAC: 00:1d:c9:37:b1:6a

Please ensure that this SSID (network name) is unique in your wireless environment.
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4. Verify that the settings are correct. Adjust if necessary, otherwise, choose Save.

Limited AP Settings

Wireless Configuration Summary

SSID: xprb169

Channel: &

Security: WPAZ2 Personal (AES+TKIP)

Beacon Interval: e

IP Address: 192.168.1.1

Subnet Mask: 255.255.255.0

e 192.168.1.1

DHCP Start Address: 102 168.1:2

Number of DHCP .

addresses:

DNS Server: Disabled

BACK SAVE

Mode: Limited AP ;IP: 192.168.1.1 ; MAC: 00:1d:c9:37:b1:6a
5. Choose Apply Settings.
The change takes effect after you cycle the power.

6. Cycle the power to the plasma power supply.
Reset the wireless module

It is possible to make mistakes when you set up the wireless module. Use this procedure to reset
your wireless module to its default settings.

& WARNING

-__0 ELECTRIC SHOCK CAN KILL

2 N Disconnect electric power before doing installation or maintenance. You can
*
*

get a serious electric shock if electric power is not disconnected. Electric

shock can seriously injure or kill you.
XPR170 Instruction Manual 810060 183
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All work that requires removal of the plasma power supply outer cover or
panels must be done by a qualified technician.

Refer to the Safety and Compliance Manual (80669C) for more safety
information.
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& WARNING

ELECTRIC SHOCK CAN KILL
The plasma power supply contains dangerous electric voltages that can seriously injure or
kill you.
® Even if the plasma power supply is turned OFF, you can still get a serious electric shock if
“ the plasma power supply remains connected to an electric power source.

Use extreme caution if you do diagnosis or maintenance tasks when the plasma power
supply remains connected to an electric power source and the outer cover or panels are
removed.

1. Remove the power from the cutting system:
a. Set the line-disconnect switch to the OFF position.

h. Make sure that the power-indicator LED on the plasma power supply is not illuminated.
2. Remove the control-side panel of the plasma power supply.
3. On the main control PCB, set position 4 on DIP switch S3 to the ON position.

This disables the wireless connection.

U49 Ei == EWD ‘ ‘i &
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4. Supply power to the cutting system:
a. Set the line-disconnect switch to the ON position.

b. Make sure that the power-indicator LED on the plasma power supply is illuminated.
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& WARNING

ELECTRIC SHOCK CAN KILL

The plasma power supply contains dangerous electric voltages that can seriously injure or
kill you.

- Use extreme caution if you do service or maintenance work on a plasma power supply
\ when it is connected to an electric power source and the outer cover or panels are
removed.

5. Wait 30 seconds.

6. Remove the power from the cutting system:
a. Set the line-disconnect switch to the OFF position.

h. Make sure that the power-indicator LED on the plasma power supply is not illuminated.

7. Set position 4 on DIP switch S3, located on the main control PCB, to the OFF position. This
enables the wireless connection.

8. Install the control-side panel of the plasma power supply.

9. Supply power to the cutting system:
a. Set the line-disconnect switch to the ON position.

h. Make sure that the power-indicator LED on the plasma power supply is illuminated.
10. Wait 30 seconds.

The wireless module is now reset to the factory default settings.
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How to disable the wireless connection

If you want to completely disable the wireless connection, use this procedure.

& WARNING

-__0 ELECTRIC SHOCK CAN KILL

2 N Disconnect electric power before doing installation or maintenance. You can

get a serious electric shock if electric power is not disconnected. Electric
shock can seriously injure or kill you.

, ﬁ All work that requires removal of the plasma power supply outer cover or
panels must be done by a qualified technician.
Refer to the Safety and Compliance Manual (80669C) for more safety
! information.
& WARNING

ELECTRIC SHOCK CAN KILL

The plasma power supply contains dangerous electric voltages that can seriously injure or
kill you.

Even if the plasma power supply is turned OFF, you can still get a serious electric shock if

2ﬁ the plasma power supply remains connected to an electric power source.

Use extreme caution if you do diagnosis or maintenance tasks when the plasma power
supply remains connected to an electric power source and the outer cover or panels are
removed.

1. Remove the power from the cutting system:
a. Set the line-disconnect switch to the OFF position.

h. Make sure that the power-indicator LED is not illuminated on the plasma power supply.

2. Remove the side panel of the plasma power supply.
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& WARNING

ELECTRIC SHOCK CAN KILL

The plasma power supply contains dangerous electric voltages that can seriously injure or

kill you.
2 Use extreme caution if you do service or maintenance work on a plasma power supply
N \ when it is connected to an electric power source and the outer cover or panels are
removed.

3. On the main control board, set position 4 on DIP switch S3 to the ON position. This disables
the wireless.

Figure 52 — Main control board (note DIP switch S3 location).
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4. Install the side panel of the plasma power supply.

5. Supply power to the cutting system:
a. Set the line-disconnect switch to the ON position.

h. Make sure that the power-indicator LED is illuminated on the plasma power supply.
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Web interface screen information

If you replace the control PCB, the information stored on the PCB changes. This includes the MAC
address, System ID, passwords, and network information.

m  System ID - This is the identifier for the plasma power supply. It is the last 4 digits of the
MAC address. The MAC address is printed on the wireless module on the control PCB.

B ogme  Cheo o,
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m  Operator ID — This is the identifier for the device or Client ID: WiFi 97371758
client that has control of the plasma power supply. The
first part of the Operator ID shows the type of
connection that sent a process, WiFi for wireless, Uart
422 for serial RS-422, or EtherCAT for EtherCAT.

Operator 1D: No User
System ID: 99CD
State: Wail for start
Connection: Good
To change which device has control of the plasma power supply, refer to

How to change the device that has control on page 196.

m  Client ID - This is the identifier for a device that communicates with the plasma power
supply. This ID uses the UTC time stamp and is saved in a browser cookie.

If the Client ID and the Operator ID are the same on your device, you are
in control of the plasma power supply.

m  Connection — This is the status of the communication between the device and the plasma
power supply. (Good or Error.)
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Status 10
Type ¥FR Optidio Inputs Outputs
State Wait for start
Start Coolant Pump
Log 1]
Process 2053 - 1204 Mix/Nz Fierce Magnetics Fans
Arc Time 0d Oh 20min 518
) DC 200 A Ready for Start
Coolant Flow 7.96 Ipm (2.1 gpm) HimiC Coritact
Coolant Level Low Hold
Fan Speed Temperature
Heat Exchanger 1 2950 rpm Coolant 249°C{IT°F)
Heat Exchanger 2 2951 rpm Transformer 26 °C (79 °F)
Magnetics 1 2952 rpm Inductor 1 261 °C{J7°F)
Magnetics 2 2953 rpm Inductor 2 262°C{J7°F)
Control Side 1 6150 rpm Inductor 3 2683°C(I8°F)
Control Side 2 6250 rpm Inductor 4 264 °C(I8°F)
Chopper
Setpoint DC Temperature Arc Voltage 126V
Chopper 1 150 A 151 A 69 *C (156 °F) Bus Voltage 3258V
Chopper 2 150 A 149 A 70 °C (158 °F)

The screen shown is for reference only.

The XPR web interface shows different fields for different XPR models.

On this screen you can monitor the status of the plasma power supply. This screen also lists inputs
and outputs. When highlighted red or gray, that input or output is active.

XPR170
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Gas system

On this screen you can monitor the status of the torch connect console and the gas connect
console. You can also see which valves are active when the gas is flowing. Active valves have gray
highlights. There are 2 view options for this screen.

1. Text view — Refer to Figure 53 on page 191 for an example text-view screen. In text view, text
describes real-time gas pressures and currently-active valve states.

Both bar and psi units of measure are visible in this screen.

2. Diagram view — Refer to Figure 54 on page 192 for an example diagram-view screen. In
diagram view a diagram shows:

m  Real-time gas pressures and currently-active valve states.

m  Pressurized volumes and energized valves with color-coded highlights that illuminate when
active.

m Pressure measurements and setpoints near the proportional valves and duty cycle (PWM)
sensors represented by the diagram.

This screen gives you the option to display either bar or psi units of
measure.

You can do 4 tests from this screen: Test Preflow, Test Cutflow, Test Pierceflow, and Gas Leak Test.
The gas leak test can be done with all gas connect consoles. Refer to How to do a gas leak test on
page 334.

The test starts when you choose the button. The button becomes active, indicated with a red
highlight. The active valves are indicated with a gray highlight. The gases shown on Line A, Line B,
and shield are different depending on the process ID that you selected. The gases flow for 60
seconds unless you choose the same button or choose another button that interrupts the test.
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Connect for Communication 4

Figure 53 — Example text-view screen that describes the gas system status

TEST PREFLOW TEST PIERCEFLOW

TEST CUTFLOW GAS LEAK TEST

DIAGRAM VIEW

Torch Connect

Type Setpoint Qutput Inlet PWM
Line A Mix 0.00 bar (0 psi) F5 4.21 bar (61 psi) P2 7.72 bar (112 psi) B3 0%
LineB N> 0.00 bar (0 psi) F3 0.00 bar (0 psi} P1  7.58 bar (110 psi) B1 0%

2.41 bar (35 psi} P14  2.48 bar (36 psi) P4  7.79 bar (113 psi)

vaive States [ v4 B ve Kl ve BB vio RERH V12

OptiMix

Setpoint Output Inlet PWM
HpO  0.00 bar (0 psi) P9 0.00 bar (0 psi) P8 241 bar (35 psi) B5 0%
F5  0.00 bar (0 psi) F7 0.0 bar (0 psi) PE  7.93bar (115 psi) B4 0%

7.93 bar (115 psi)

758 bar (110 psi}

862 bar (125 psi)
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Figure 54 — Example diagram-view screen that shows the gas system status

‘ TEST PREFLOW ‘ ‘ TEST PIERCEFLOW ‘

‘ TEST CUTFLOW GAS LEAK TEST ‘

l
|
l
l
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H2 MIX AR oz e | air H20
Red Black Bue [Block| Block Black
Ha MIX Ar 0z ) NglAIR] H20

[Torch |

Conn@ct‘
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l
|
|
|
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\
\
|
\

[p Pressure Regulator Blue

Pressure Transducer
Proportional valve
33 PWMX Powering Vaolve /_
D Goas Set Pressure ‘
® Mass Flow Meter |
L

é 3-way Valve

I( Critical Orifice
— ATMVent
Q@ Check Valve

~ Plug

Eriter
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Connect for Communication

On this screen you can monitor active diagnostic codes and view diagnostic code history. There are

4 categories of codes: information, alert, error, and failure. Refer to Table 37 on page 271 for

definitions.
Active
Class ID  On Time Description Details
& Failure 513 0d 15h 39min 45 Main-=TCC CAN tlo MNIA
A Failure 503 0d 15h 38min 355 TCC-=Main CAN tfo hf-49677ms
1 Alert 531 0d 15h 38min 17s Low psi-Line B pres-38psi ref-53psi
&Y Alert 770 0d 15h 37min 50s Gas Inlet - Nz Line B p1:79psi ref.B0psi
1 Error 691 0Od 15h 37min 7s Node reset id:1 rce0x2e hi-27999ms
1, Emor 691 Node reset
History
Class ID On Time Description Defails
Info 647 0d 15h 37min 7s Process selected id:1001
Info 643 0d 15h 36min 435 MNo process loaded MNIA
Info 642 0d 15h 36min 41s System powered M
Errar 691 0d 15h 36min 40s Mode reset id:1 recOx2e hi:999ms
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Operate

On this screen, if you have the device that is in control of the plasma power supply, you can select a
process |D based on material, thickness, and process type.

You can customize some parameters by choosing the + to open the menu. The plasma power
supply keeps this customization until the remote on-off switch is set to OFF or the power is removed
from the plasma power supply. The customization is also reset when you select a new process.

Process Selection

Promﬁ;Type_
Al I¥|| FILTER || RESET
Process ID Description
2053 130A Mix/N2 SELECT
DC Cutflow Shield Pierce Ar N2 H2

1230{A o0 [Bi{psi 53 [Hpsi 52 Bipsi 10 5 sipm 24 [ sipm 6 [+ sipm

[“Torch Protection Rampdown Error Protection
& 2057 170A Nz N2 SELECT
[+ 8001 154 A7 N2 SELECT
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Connect for Communication

On this screen you can view the software versions and monitor the status of the wireless
connection. From this screen, you can also access the Configure, Connect, and Update

commands.
Other English ~
CONNECT UPDATE

Software Versions Wireless

Major Rev Mode AP mode
Main Control SSID xpri1234
Torch Connect IP Address 192.168.1.1
Gas Connect Signal Strength -86 dBm
Chopper 1 Security WPSK2
Chopper 2 S2W Bus Load 1.6%
Wireless
Mixer
Statistics

Start Counter

25

HF Counter

25

The XPR web interface shows different fields for different XPR models.
The screen shown is for reference only.

Configure — On this screen you can change the connection name, limited AP password, limited AP
IP address, or the setup password.

m  You cannot use special characters in any of the fields on this screen.

m  The connection name must be less than 32 characters long.

m  Passwords must be between 8 and 20 characters long.

m Passwords are case sensitive.

Connect — On this screen you can change your client settings and connect to other networks. For

more information on how to do this, refer to Use network mode to connect on page 173.

Update — On this screen you can update the web interface and firmware.

XPR170
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How to change the device that has control

The device that first sets a process controls the plasma power supply. For example, if the CNC sets

the process, all other devices that connect to the plasma power supply after the CNC sets the
process can only monitor the data.

If the Client ID and the Operator ID in the XPR web interface are the
same on your device, you are in control of the plasma power supply.

To change the device that has control of the plasma power supply:

1. Remove the power from the cutting system:

a. Set the line-disconnect switch to the OFF position.

b. Make sure that the power-indicator LED is not illuminated on the plasma power supply.
2. Supply power to the cutting system:

a. Set the line-disconnect switch to the ON position.

b. Make sure that the power-indicator LED is illuminated on the plasma power supply.
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How to use ohmic contact sense

Ohmic relay overview

m  The relay is normally open when not powered.
m  The relay is closed during operation, except during ignition or cutting with water processes.
m  Ohmic contact is disabled when cutting with a water process.

m  Ohmic contact is disabled when the remote on-off switch is in the OFF position.
Internal ohmic contact sense

This is the default installation for the torch and torch connect console. No action is required.

Figure 55 — Internal ohmic diagram

o o —‘0 _____ x\

|
|
— B o u |
\ J4 J3 . l
Ol J27 P y ;
<« (9 ooy |
ElJ2 = !
e I
— =1 '
|
|
|
1 Torch 7 Ohmic PCB
2 Ohmic wire, inside torch and torch lead 8 J11toJ27 wires
3 Torch connect console 9 Control PCB
4 Ohmic wire, torch receptacle to ohmic relay 10 CAN connection
5 Ohmic relay 11 2 ground connections (required)
6 Ohmic wire, ohmic relay to J3
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External ohmic contact sense

If you plan to use external ohmic contact sense, make the following modification to the ohmic wiring
inside of the torch connect console.

The relay is still used to help isolate the ohmic circuit from high voltage.
1. Remove the power from the cutting system:

a. Set the line-disconnect switch to the OFF position.

b. Make sure that the power-indicator LED is not illuminated on the torch connect console.
2. Disconnect the ohmic wire from J3 on the ohmic PCB in the torch connect console.
3. Connect the ohmic wire that you removed from J3 to J4 pin1.

4. If you have a third-party ohmic circuit, remove the plug from the sheet metal on the torch
connect console to access the ohmic wire inside. Otherwise, skip to step 5.

The plug is located below the torch lead connection (Figure 56).

Figure 56 — Remove plug to access the ohmic wire if you use a third-party ohmic circuit
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5. Connect the ohmic wire @ from the ohmic relay to J4 pin 2 on the ohmic PCB in the torch
connect console.

6. Connect the ohmic wire @ to the PCB connection for ohmic inside the lifter.

Figure 57 — Example external ohmic diagram

I
o, I
|
I
I
I
I
I
I
I
o
1 Torch 7 Ohmic PCB
2 Ohmic wire, inside torch and torch lead 8 Ohmic wire, J4 to lifter or third party ohmic
3 Torch connect console circuit
4 Ohmic wire, torch receptacle to ohmic relay 9 Torch lifter or third party ohmic circuit
5 Ohmic relay 10 Pin 1 and pin 2 on J4 are connected in the
o . ohmic PCB
6 Ohmic wire, ohmic relay to J4
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How to install a remote on-off switch

& WARNING

).

ELECTRIC SHOCK CAN KILL

The plasma power supply contains dangerous electric voltages that can seriously injure or
kill you.

Even if the plasma power supply is turned OFF, you can still get a serious electric
shock if the plasma power supply remains connected to an electric power source. When
the remote on-off switch is in the OFF position, electric power remains active to the
following components in the system:

= Control board

= Control transformer input and output

= 48V power supply

= 24V power supply

= 120 VAC and 220 VAC on the power distribution board

= Input side of the contactors

= Input side of the pump relay

= Power-indicator LED on the front of the plasma power supply
Use extreme caution if you do diagnosis or maintenance tasks when the plasma power
supply remains connected to an electric power source and the outer cover or panels are

removed. All work that requires removal of the plasma power supply outer cover or panels
must be done by a qualified technician.

Refer to the Safety and Compliance Manual (80669C) for more safety information.

If you want to use the remote on-off feature, remove the jumper from pin 1 and pin 2 of the J14
connector and install your own interface.

For the pinout of J14, refer to Table 26 on page 159.

Use the examples in Examples of output circuits on page 201 and Examples of input circuits
on page 202 to design your circuit.

When the remote on-off switch is set to OFF (disabled), power is removed from the following parts:

Gas connect console
Torch connect console
Contactor enable
Pump relay enable

Fan enable

CNC outputs
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Examples of output circuits

Connect for Communication

Logic interface, active high

5VDC - 24 VDC

|
(i

Logic interface, active low
5VDC -24 VDC

— —

_ !CNC/PLC

10 kQ (optional)
— High-impedance (< 10 mA)

10 kQ (optional)

-/

| CNC/PLC

iy

— High-impedance (< 10 mA)

- _ __1E
Relay interface
CNC +24V
a1, 2V ONC+aav
Install a jumper h
(108056) 17 _ __XPR___ -
| C :_ “TCNC/PLC
| | — ] | |
. oAt T |
| | | High-current contact closure
L 1E | inputs (AC or DC)
External relay
L_‘_ 24 VDC low-power coil
Wire ground — < 10 mA or 2 2400 Q

This circuit VOIDS the warranty. Do NOT use.

All relay coils require a freewheeling diode across the relay
coil.

XPR Any voltage
| . _ L
| +
: }Z *)ﬁ |
e JT_ Power ground
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Examples of input circuits

Relay interface

The life of the external relay can be extended if you add a
metalized-polyester capacitor (0.022 uF 100 V or higher) in parallel with
the relay contacts.

+24 VDC

Output from ‘A/WJ XPR

CNC/PLC y —————

S— | %Z
External relay (AC or DC) | N |

Power ground —

Optocoupler interface
+24 VDC

CNC/PLC

Ead JER!

Transistor-output optocoupler N

Amplified-output interface

CNC/PLC +24VDC
12VDC-24VDC L |
: | XPR
| ' o
-—F- %
I
Active-high drive — Power ground — T

Power ground
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Goolant Installation

The cutting system ships without coolant in the reservoir. Before you operate the cutting system,
you must fill it with coolant. The coolant capacity for the XPR cutting system is between
22.7 liters — 45.4 liters (6 US gallons — 12 US gallons).

A cutting system with long leads requires more coolant than a cutting system with short leads.

Contact your cutting machine supplier to reorder coolant. For information
about how to calculate the approximate total volume of coolant for your
cutting system, refer to Estimate the total coolant volume for your cutting
system on page 256.

The plasma power supply ships with the coolant filter (027005) and
coolant pump screen (127559) installed. Additional coolant filters and
screens are available from Hypertherm. Refer to Coolant system on
page 362.

For information about how to install a replacement coolant filter or coolant
pump screen, refer to the XPR Preventative Maintenance Program (PMP)
Instruction Manual (809490).

XPR170
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Coolant Installation

How to fill the cutting system with coolant

& NOTICE

LOW COOLANT LEVELS CAN DAMAGE THE CUTTING SYSTEM AND COOLANT PUMP

Never operate the cutting system if you get a low coolant level notice. There is a risk of serious damage
to the cutting system and to the coolant pump if you operate the cutting system with no coolant or with
low coolant.

If your coolant pump is damaged, pump replacement can be necessary.

& NOTICE

AUTOMOTIVE ANTIFREEZE CAN DAMAGE THE TORCH COOLANT SYSTEM

Never use automotive antifreeze in place of Hypertherm coolant. Antifreeze contains chemicals that can
damage the torch coolant system.

& NOTICE

If you use the wrong coolant, it can cause damage to the cutting system. Refer to Coolant requirements
on page 54.

1. Get the correct coolant mixture for your cutting system.

Refer to Coolant requirements on page 54 to determine what percentage
of propylene glycol to add in the premixed Hypertherm coolant (028872).

2. Remove the cap from the reservoir fill
port inlet that is located on top of the
plasma power supply.

3. Look into the fill port inlet to see into
the coolant reservoir. [] O
4. Pour the coolant into the reservoir j

<
A
1B

until the coolant level gets to the
base of the fill spout.

You can see the coolant level
from the fill port inlet as you
pour the coolant.

)
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5. Install the cap onto the coolant reservoir.

6. Supply the power to the cutting system:
a. Set the line-disconnect switch to the ON position.
h. Make sure that the remote on-off switch is enabled.

¢. Make sure that the green power-indicator LED is illuminated
on the plasma power supply.

7. Use the CNC or XPR web interface to send a process to the
plasma power supply and start the coolant pump.

When you send a process, the gases start to flow and after
a few seconds the coolant pump starts. If the pump stops,
it is necessary to purge the air out of the coolant loop. Use
the remote on-off switch to start and stop the coolant pump until the
pump continues to run.

8. If necessary, add more coolant to fill the reservoir to the base of the fill spout.

& WARNING

WET FLOOR

A The floor near the plasma power supply can become slippery when wet.

If you put too much coolant in the reservoir, coolant flows out of the front of the plasma
power supply onto the floor.

9. After installation of the coolant, use the CNC or XPR web interface to deselect the process.
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Overview

Operation

This section of the manual describes the following items that relate to cutting system operation:

Controls and indicators on page 208

Sequence of operation on page 211

How to choose the torch positions and process settings you need on page 221
Process selection on page 228

How to use cut charts on page 230

How to select consumables on page 233

Factors of cut quality on page 233

If you have questions about how to operate your cutting system, contact
your cutting machine supplier or regional Hypertherm Technical Service
team. You can find contact information for each regional office at
www.hypertherm.com on the “Contact us” page.
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Operation

Controls and indicators

Controls

CNC

A computerized numeric control (CNC) controls cutting system operation. The CNC has the
following functions:

m Executes part programs from computer-aided design (CAD) and computer-aided
manufacturing (CAM) software.

m  Sends commands to the cutting system through a CNC interface cable (or wireless
connection) between the CNC (or wireless device) and the plasma power supply.

m Reacts to feedback signals it receives from the cutting system and (or) operator.
Multiple cutting system commands, settings, and displays are visible and controllable from different
CNC screens.
CNC screens can include the following:

m  Main (control) screen

m  Process setup screen

m  Diagnostic screen

m Test screen

m  Cut chart screen

See the instruction manual that came with your CNC for descriptions of
CNC screens.

For information about how to use the Hypertherm CNC to control cutting system operation, see:
m  The instruction manual that came with your CNC

m  CNC Communication Protocol for the XPR Cutting System (809810)
Wireless device

A wireless device can be used to setup and monitor the XPR cutting system. A wireless device with
the XPR web interface sends commands to the XPR cutting system through a wireless connection
between the wireless device and the plasma power supply.

Multiple cutting system commands, settings, and displays are visible and controllable from different
XPR web interface screens. For information on these screens, refer to Web interface screen
information on page 188.

For information about how to set up a wireless device with the XPR web interface, refer to How to
connect to the plasma power supply with the XPR web interface on page 170.
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Indicators

Power-indicator LEDs

Light emitting diodes (LEDs) illuminate to indicate power status.

The power-indicator LED on the plasma power supply (Figure 58) uses 2 colors to indicate power
status:

m  The LED illuminates amber when the plasma power supply is receiving electric power and
the remote on-off switch is in the OFF position.

m  The LED illuminates green when the plasma power supply is receiving electric power and
the remote on-off switch is in the ON position.

Figure 58 — Power-indicator LED on the plasma power supply

When illuminated, the green power-indicator LED on the gas connect console (Figure 59 on
page 210) and torch connect console (Figure 59 on page 210) indicate that:

m  Power is supplied to the XPR cutting system.
m The line-disconnect switch or breaker for the unit is set to the ON (I) position.

m  The unit is ready for use.
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Operation

Figure 59 — Power-indicator LED on the gas connect console (left)
and on the torch connect console (right)

CNC display

Except for the power-indicator LEDs that show power status, all other visual indications of cutting
system performance appear on the CNC or XPR web interface.

For CNC screen descriptions, see the instruction manual that came with
your CNC.
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Sequence of operation

The flowcharts on the following pages show the sequence of operation for the XPR cutting system.
States of operation for the XPR cutting system

Each state of operation is assigned a unique name and number for identification purposes. The type
of name you see (name or number) depends on your cutting system settings.

Powerup State (1)

The operator supplies power to the cutting system to start the Powerup State (1).

Power is supplied to the cutting system.
Cutting system operation STARTS.

v

Make sure that signals are OFF for the following:

A

* Main contactor
= Coolant pump

= Cooling fans

v

| Establish CAN communication. |

v
Wait for RS-422 serial, EtherCAT, or wireless
communication between the plasma power supply
and CNC or wireless device.

v

Determine system configuration (number of
choppers and number and type of consoles).

v
No Diagnose and troubleshoot the problem. Refer to
Is Powerup State (1) complete and successful? Diagnostics and Troubleshooting on page 261.
—> .
Then, start the Powerup State (1) again.

Yes
v

Continue to Initial checks State (2) on page 212

XPR170 Instruction Manual 810060 211



Operation

Initial checks State (2)

Search for diagnostic codes.

v

Is there a diagnostic code?

No
4

Measure the following:
= Temperatures (main transformers, chopper,
coolant)

* Inlet pressures (gas connect console, torch
connect console)

v

Are the measurements within the acceptable
range?

Yes

v

| Wait for process selection by the operator.

v

‘ Select a process ID.

v

Continue to Gas purge/pump on State (3) on
page 213.

A

Diagnose and troubleshoot the problem. Refer to

Yes
Diagnostics and Troubleshooting on page 261.
Then, start Initial checks State (2) again.
* |
No Diagnose and troubleshoot the problem. Refer to
E—

Diagnostics and Troubleshooting on page 261.
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Gas purge/pump on State (3)

Is a specialty purge necessary?*

No
4

Stage 1: Operate preflow gases™

v

| Turn ON the coolant pump and start coolant flow. |

v

| Stage 2: Operate cutflow gases* |
v

Measure the coolant flow rate.

v

Is the coolant flow within the acceptable range?

Yes
v

Continue to Wait for start State (5) on page 214.

Operation

Yes D al
0 a specialty purge.
p y purg
< |
) |
No Diagnose and troubleshoot the problem. Refer to
Diagnostics and Troubleshooting on page 261.
—

Then, measure the coolant flow again.

* A specialty purge (with either N, or air) occurs automatically if the process changes from a non mixed-fuel gas
to a mixed-fuel gas or F5 process (or the reverse). If the previous process was a water (H,O) process, then a
water purge is added to the gas purge. Refer to Automatic purges on page 219. If the previous process was
not H,O, or mixed-fuel gas, or F5, skip to the usual 2-stage gas purge.

*k

The length of time necessary to complete a purge is based on: 1) the type of operator-selected process that

the CNC or wireless device sends to the cutting system, 2) if this is the first process sent after the Powerup
State (1) starts, and 3) the type of previous operator-selected process.
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Wiait for start State (5)

Wait for the CNC to send the Plasma Start command to the cutting system.

Wait for a command: select a new process or “Plasma
Start” (there is no limit to how long the system waits for

input).
v
Is a new process selected or “Plasma Start” selected?
Yes
v
For new process For a “Plasma Start”
selection, continue to OR command, continue to
Initial checks State (2) Preflow/charge DC
on page 212. State (7) on page 214.

Preflow/charge DC State (7)

Start preflow gas flow.

v
| Turn ON the main contactor.
v
| Turn ON the chopper.
v
| Turn ON the fans (if not already on)*
v
| Turn ON the coolant pump (if not already on)*
v
| Measure gas pressure.
v
| Make sure that Hold Ignition signal is OFF.
v

Is the Preflow State complete and successful?

Yes
v

Continue to Ignite State (8) on page 215.

A

No

Diagnose and troubleshoot the problem. Refer to
Diagnostics and Troubleshooting on page 261.
Then, start Preflow/charge DC State (7) again.

* To conserve energy, the coolant pump and fans stop after the time limit expires without a command.
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Ignite State (8)
Is the coolant flow within the acceptable range? No
 —
Yes
4
Are the gas pressures within the acceptable No
range? —>
Yes
Y Continue to End of cycle
Is the DC bus voltage within the acceptable No y
State (14)
range? - >
Yes
v
Turn ON the high frequency circuit (ignition/arc
created).
v
Is the Chopper 1 current above the minimum No
current? —>
Yes l
v
Does Ignite State (8) complete within No Diagnose and troubleshoot the problem. Refer to
500 milliseconds? —> Diagnostics and Troubleshooting on page 261.
Yes
v

Continue to Pilot arc State (9) on page 2186.
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Pilot arc State (9)

Is the coolant flow within the acceptable range?

Yes

v

Are the gas pressures within the acceptable
range?

Yes

v

Are the temperatures within the acceptable range?

Yes

v

Is the DC bus voltage within the acceptable
range?

Yes

v

Is the current for Chopper 1 within the acceptable
range”?

Yes

4

Is the current for the work lead within the
acceptable range?

Yes

v

Does the Pilot arc State (9) complete within 500
milliseconds?

Yes
v

Continue to Rampup State (11) on page 217.

A

No

No

No

No

No

Continue to End of cycle
State (14)

'

Diagnose and troubleshoot the problem. Refer to
Diagnostics and Troubleshooting on page 261.
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Rampup State (11)

Increase current and gas flow to the setpoints for
this process.

v

Is the Rampup State (11) complete and
successful?

Yes

v
Continue to Steady State (12) on page 217.

Steady State (12)

A

Operation

No

Diagnose and troubleshoot the problem. Refer to
Diagnostics and Troubleshooting on page 261.

During the Steady State (12), the sent process (piercing, marking, or cutting) is active.

Does the coolant flow rate remain within the
acceptable range?

Yes
v

Do the gas pressures remain within the acceptable
range?

Yes

v

Do the temperatures remain within the acceptable
range?

Yes

v

Does the current for Chopper 1 remain within the
acceptable range?

Yes

v

Is the Plasma Start signal removed?

Yes
v

Continue to Rampdown State (13) on page 218.

P
N

No

S

No

No

No

Diagnose and troubleshoot the problem. Refer to
Diagnostics and Troubleshooting on page 261.
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Rampdown State (13)

Rampdown State (13) begins when the CNC removes the Plasma Start command.

Decrease current to the final setpoint.

<
<

v
| Decrease gas flow to the final setpoint. |
v
Is Rampdown State (13) complete and No Diagnose and troubleshoot the problem. Refer to
successful? —» | Diagnostics and Troubleshooting on page 261.
Yes
v
Continue to End of cycle State (14) on page 218.
End of cycle State (14)
| Turn OFF Chopper 1. |
v
l Turn OFF gas. |
v
| Start post-flow gas flow. |
v
| Start timer to turn OFF the contactor. |
v
| Start timer to stop the fans. |
v
| Start timer to stop the coolant pump. |
v

Cycle ends. Continue to Wait for start State (5) on

page 214r

* After the successful completion of an operator-selected process, the cutting system returns to the Wait for
start State (5) on page 214 to wait for the next command.

High-voltage relay stages (closed or opened) in the ohmic circuit

During a wet process (specifically, N,/H,O), water can act as a current path for the ohmic-sense
circuit. To prevent any passage of current to the ohmic board, the cutting system automatically
opens the high-voltage relay and disables the ohmic-sense circuit.

Ohmic sensing for the N,/H,O process is available in cutting systems with firmware that is
revision L or later. Stall force is required when the N,/H,O process is used underwater.

During a dry process, the cutting system closes the high-voltage relay and enables the ohmic-sense
circuit (except during high-frequency starts).
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Automatic purges

XPR cutting system purges are automatic. The type of purge is based on the currently-selected
process, the previously-selected process, and on the type of gas connect console (OptiMix, VWI,
CorePlus, or Core).

m  OptiMix and VWI XPR cutting systems do both gas-change and process-setup purges.
Refer to Gas-change purges for OptiMix or VWI XPR cutting systems on page 219 and
Process-setup purges for all XPR cutting systems on page 220.

m  CorePlus and Core XPR cutting systems do only process-setup purges. Refer to
Process-setup purges for all XPR cutting systems on page 220.

The length of time necessary to complete a purge is based on the type of
operator-selected process and if the active process is the first process

sent after the Powerup State (1). Refer to Sequence of operation on
page 211.

Gas-change purges for OptiMix or VWI XPR cutting systems

If you have an XPR cutting system equipped with an OptiMix or VWI gas connect console, a
plasma-gas purge occurs automatically when the cutting system changes from a non mixed-fuel
gas process to a mixed-fuel gas (H,-mix) or F5 process or from a mixed-fuel gas (H,-mix) or F5 to a
non mixed-fuel gas process.

Core and CorePlus XPR cutting systems skip gas-change purges.

The type of plasma gas used for the purge is based on the type of cutting system configuration
(OptiMix or VWI):

m  OptiMix XPR cutting systems use a 2-phase gas-change purge that includes N,.

= VWI XPR cutting systems use a 2-phase gas-change purge that includes air.
Plasma-gas purge
The following steps occur automatically for a plasma-gas purge:
1. Mixed-fuel gas (H,-mix) or F5 drains from the XPR cutting system through the torch.
2. If you have an OptiMix XPR cutting system, N, purges any residual mixed-fuel gas.
3. If you have a VWI XPR cutting system, air purges any residual F5 gas from the torch lead.
Shield-gas/shield-fluid purge

If a process changes from a wet process to a dry process, a shield-fluid purge is used. During a
shield-fluid purge, N, purges residual water from the shield gas/fluid hose.

A wet process uses water as a shield fluid. A dry process does not use
water as a shield fluid.
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Core and CorePlus XPR cutting systems skip the gas-change purge.
Core and CorePlus XPR cutting systems use only process-setup purges.
Refer to Process-setup purges for all XPR cutting systems on page 220.

Process-setup purges for all XPR cutting systems

If you have a cutting system equipped with an OptiMix or VWI gas connect console, a
process-setup purge automatically follows the gas-change purge, and includes preflow and cutflow
purges.

If you have a CorePlus or Core XPR cutting system, the gas-change purge is skipped, and only the
process-setup purge occurs.

The type of process gas used for a process-setup purge is based on the operator-selected
process.
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How to choose the torch positions and process settings you need

Perpendicular-position cutting, marking, and piercing

During perpendicular-position cutting, marking, and piercing, the torch remains perpendicular (at a
90° angle) to the workpiece. Many cutting processes and all piercing and marking processes use a
perpendicular torch position.

Cutting

Cutting processes use a plasma arc that goes through the full thickness of the metal to create a
desired shape. The length and shape of a cut part is based on the path and duration of torch
movement.

Marking

Marking processes use argon (Ar) or nitrogen (N,) to make marks on metal, without piercing or
cutting through it. A typical use for marking is to mark a workpiece for secondary operations (such
as bending or drilling) or for alpha-numeric part identification.

When you use argon marking, the type of metal, its thickness, and its surface finish have an effect on
marking quality. Torch speeds and current levels also have an effect:

m  Slower torch speeds and higher currents make deeper marks.

m Faster torch speeds and lower currents make shallower marks.
Make sure to mark and cut individual parts when you use the argon-marking processes. Marking the

entire nest prior to cutting can reduce the life of consumables. For better results, alternate cuts and
marks.

Poor quality marking or burn-through can occur with metal that is less
than 1.5 mm (0.06 in. or 16 gauge).

Piercing

Piercing processes penetrate the full thickness of the metal. Piercing is also the first action involved
in cutting a part.

Use edge starts when piercing is not possible.

If the torch moves too soon, the plasma arc cannot penetrate the metal. If the movement delays too
long, the pierce-hole size can increase, which can result in the loss of the transferred arc. If the torch
is too close to the workpiece during piercing, damage can occur to the consumables and the torch.

You can minimize unwanted results, increase the number of pierces, and maximize the life of
consumable parts when you use the piercing settings that Hypertherm recommends.

For information about how to get the best piercing results, refer to
Recommendations for piercing processes on page 235.
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Bevel cutting

During bevel cutting, the torch is at an angle (not perpendicular) to the workpiece. The angle of the
torch (relative to the workpiece) has an effect on the bevel cut angle of the metal.

The torch and consumable parts are designed so that the torch position can range from 0° — 52° so
that the torch tip remains the closest point to the workpiece. If you need an angle greater than 52°,

you can raise the torch to increase the clearance.

Figure 60 — Example orientation of a torch during bevel cutting

o

Perpendicular line: The imaginary line that is
perpendicular (at a 90° angle) to the workpiece.

Bevel angle: The angle between the center line of
the torch and an imaginary line that is
perpendicular to the workpiece.

Cut height: The linear distance from the center of
the torch to the workpiece surface along the torch
center-line. For optimal results, select a cut height
that is based on an “effective thickness” value in
the cut charts.

If a specific cut height is inconsistent with a
clearance requirement, select a slightly higher cut
height to prevent torch collisions.

Cone angle: All XPR torches have a 76° cone
angle that makes it possible to tilt or position the
torch up to 52°. If you need an angle greater than
52° you can raise the torch to increase the
clearance.

Torch center line: The imaginary line along the
central axis of the torch.

Clearance: The vertical distance from the lowest
point of the torch to the surface of the workpiece.
Make sure that the distance is at least

2 mm — 3 mm (0.080 in. — 0.120 in.) to minimize
torch contact with any slag on top of the plate.

Nominal thickness: The vertical thickness of a
workpiece. This is the thickness of the metal that
the plasma arc cuts, marks, or pierces.

Effective thickness: The distance that the plasma
arc travels through the metal while cutting. This
value is equal to the nominal thickness, divided by
the cosine of the bevel angle.
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Arc voltage settings for bevel cutting depend on the torch position, metal
thickness, cut speed, and effective cut height. For this reason, cut charts
only include arc voltages for perpendicular-position cutting.

Bevel compensation tables

Hypertherm's TrueBevel™ software has specialized cut charts known as “bevel compensation
tables.” They can help you get the best results on mild steel with minimal operator intervention.

For information about how to access and use the bevel compensation
tables, refer to the instruction manual that came with your Hypertherm

CAM software.

Hypertherm’s ProNest™ software includes bevel-compensation tables.

For information about CNC compatibility requirements and how to use
bevel compensation tables with non-Hypertherm CNCs, contact your
cutting machine supplier or regional Hypertherm Technical Service team.

Ferrous (mild steel) processes
Ferrous (mild steel) processes are developed for cutting A36 mild steel. All mild steel processes are
available with all 4 XPR gas connect consoles (OptiMix, VWI, CorePlus, and Core). Mild steel

processes use O,/Air in most cases, except for the following:
Lower-current cutting processes on thinner metals, True Hole, and internal-feature cutting

use O,/0,.
Argon-assist technology uses argon (Ar) in the shield to increase pierce capacity.

Refer to the XPR Cut Charts Instruction Manual (809830) for information
about the gases used for plasma gas and shield gas during different

processes.

All mild steel processes use Hypertherm's enhanced LongLife® technology that works together with
Arc Response Technology™ to extend the life of consumables by detecting and reacting to

rampdown errors before they occur.

The XPR170 cutting system offers HyDefinition vented consumables for 30 A — 170 A
processes. The processes enable the operator to achieve the following results:

HyDefinition vented - High-quality cuts
rocesses
P » Dross-free cutting (metal dependent)

= Fast cut speeds
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Non-ferrous (stainless steel and aluminum) processes

Non-ferrous (stainless steel and aluminum) processes that appear in the XPR cut charts were
developed using the following metals:

m  304L and 316L stainless steel

m 6061 aluminum

It is possible, however, to cut other types of stainless steel and aluminum.

Non-ferrous process availability is based on the type of gas connect console that you have (Core,
CorePlus, VWI, or OptiMix).

Tahle 29 - Available non-ferrous processes by gas connect console type and gas type.

Gas connect console

Available stainless steel processes

Available aluminum processes

Core N,/N, No/N,, Air/Air
CorePlus N,/N, No/N,, Air/Air
VWI N,/N,, N,/H,0, F5/N, No/N,, No/H,0, Air/Air
OptiMix N,/N,, No/H,O, H,-mix/N,, F5/N, No/N,, No/H, O, Hy-mix/N,, Air/Air
Table 30 — Process recommendations for cut quality, based on metal thickness and type
Metal thickness Metal type
Metric (mm) English (in) Stainless steel Aluminum
1 0.036
40 A N,/N, 40 A Air/Air
3 0.105
3.5 0.125 60 A Air/Air
60 A N./N,
5 0.188 60 A N,/N,
6 0.250
80 AF5/N, 80 A N,/H,O
10 0.375
12 0.500 130 A H,-mix/N, 130 A N,/H,0
16 0.625
20 0.750
170 A H,-mix/N, 170 A N,/H,O
25 1.000
38 1.500
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HyDefinition (HDi)
vented processes

The XPR170 cutting system offers HDi vented cutting for all processes that cut stainless
steel (up to170 A). HyDefinition vented processes produce high-quality cuts with minimal
dross and can be used with either N,, F5, or mixed-fuel gases.

Specifically, HyDefinition vented processes can produce:
= A sharp top edge of the cut
= A smooth, shiny, or gray cut edge
= Excellent cut-edge angularity
= Fast cut speed

HyDefinition vented
mixed-fuel gas
processes

OptiMix-equipped systems let operators use mixed-fuel gas processes for stainless steel
cutting.

The OptiMix gas connect console has a 3-gas mixer that mixes H,, Ar, and N, so that the
operator can tune the cut edge color and angle with a wide variety of gas mixtures. The
cutting system chooses an optimized combination of 3 gases or 2 gases (H,, Ar) based on
the thickness of the metal to be cut.

HyDefinition vented
water injection
processes

VWI processes use a low flow rate of water through the shield line (instead of shield gas).
A process that uses water as a shield fluid is sometimes known as a “wet" process.

Wet processes deliver an overall good cut quality with low operating cost and a decreased
heat-affected zone. Wet processes produce a slightly rougher edge than “dry” processes.

Aluminum

HyDefinition (HDi)
vented processes

In addition to high-quality stainless steel cuts (refer to Stainless steel on page 225), the N,
and mixed-fuel gas HyDefinition consumables can be used to produce high quality cuts on
aluminum.

HyDefinition
mixed-fuel gas
processes

OptiMix-equipped systems let operators use mixed-fuel gas processes for aluminum
cutting.

The OptiMix gas connect console has a 3-gas mixer that mixes H,, Ar, N,. The cutting
system chooses an optimized combination of 3 gases or 2 gases (H,, Ar) based on the
thickness of the metal to be cut.

HyDefinition vented
water injection
processes

VWI processes use a low flow rate of water through the shield line (instead of shield gas).
A process that uses water as a shield fluid is sometimes known as a “wet” process.

For aluminum, wet processes generally produce a smoother edge than “dry” processes.
Additionally, VWI lets operators get:

= A sharp top edge of the cut
= A smooth cut edge
= Excellent cut-edge angularity
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Processes for special applications

Underwater cutting

& WARNING

UNDERWATER CUTTING CAN CAUSE AN EXPLOSION

Underwater cutting with fuel gases or underwater cutting of non-ferrous alloys can cause
an explosion.
* Do NOT cut under water with fuel gases (H,-mix) or F5.
= Do NOT cut non-ferrous alloys under water or on a water table, unless you can prevent the
accumulation of hydrogen gas.
Failure to remove accumulated hydrogen gas can result in an explosion during cutting
system operation.

Underwater cutting can suppress the acoustical noise, smoke, and glare that plasma cutting
produces. Underwater cutting also decreases the heat-affected zone on the workpiece. On mild
steel, it also decreases cutting speeds and produces a rougher cut edge with increased dross.

You can expect the acoustical noise levels to average less than 70
decibels for many processes during underwater cutting of metals that are
up to 75 mm (3 inches) below the water surface.

Make sure to satisfy the following conditions before you do underwater cutting:

Do not cut under water with fuel gases (H,-mix) or F5. An explosion can occur.

Do not cut non-ferrous alloys under water or on a water table, unless you have installed the
correct safety equipment from your table manufacturer or cutting machine supplier.

Consult with your cutting machine supplier, the table manufacturer, and other experts prior
to cutting non-ferrous alloys to implement a risk assessment and mitigation plan that
eliminates the risk of detonation by preventing hydrogen accumulation.

Do not cut a workpiece that is more than 75 mm (3 inches) below the surface of the water.
It can negatively affect cutting system performance.

Do not use True Hole® processes underwater. True Hole processes are not compatible with
underwater cutting.

True Hole cutting on a water table is possible only if the surface of the
water is lowered to at least 25 mm (1 inch) below the bottom surface of
the workpiece. For information about True Hole processes, contact your
cutting machine supplier or regional Hypertherm Technical Service team.

Make sure that the torch is perpendicular (at a 90° angle) to the workpiece.

226

810060 Instruction Manual XPR170



Operation

m  Make sure that preflow is turned ON during initial height sense (IHS) for all underwater
cutting.

Use the CNC or XPR web interface to activate the IHS. For information

about how to do this, see the instruction manual that came with your
CNC.

m  Make sure that ohmic contact is disabled for all underwater cutting.

For information about how to disable ohmic contact, see the instruction
manual that came with your CNC.

Underwater cut charts are listed by amperage. They appear with the ferrous and stainless steel cut
charts. Refer to the XPR Cut Charts Instruction Manual (809830).

Underwater cut chart settings are provided for:
m  Ferrous processes 80 A and above

m  Non-fuel gas stainless steel processes 80 A and above

Mirror cutting

Consumable parts for mirror cutting are available for all processes. They include a special swirl ring
and shield that causes the gases to swirl in the opposite direction. The opposite-direction gas swirl
makes the “good side” of the cut on the left side, relative to torch motion.

Mirror-cutting consumables are commonly used to cut a “left-handed” version of a “right-handed”
part. Mirror-cutting consumables use the same settings as standard consumables.

For part numbers for mirror-cutting consumables, refer to Example
configurations for consumables on page 144.
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Process selection

All of the XPR cutting processes have a unique identification number (process ID). Each process ID
aligns with a specific set of pre-programmed values in the cut chart database in the plasma power
supply control board.
Processes in the database can be selected by:

m  Metal type and thickness

m  Cutting current

m  Plasma and shield gas types

m  Process category (Refer to Process categories on page 230.)
When you select a process ID from the CNC or the Operate screen in the XPR web interface, the

cutting system automatically activates the pre-programmed settings for that process based on the
values in the database.

On-screen options let you select, monitor, and control processes directly from the CNC or the
Operate screen in the XPR web interface.

Manual selection of settings is not necessary in most cases. However, you can adjust some
pre-programmed settings with override or offset commands, within limits. Refer to Process ID
offsets / overrides on page 229.

How to use process 1Ds to access optimal settings

When you select a process ID from the CNC or XPR web interface, you automatically get the
optimized settings that Hypertherm recommends for that process.

The pre-programmed settings come from Hypertherm’s extensive laboratory tests. Because of
differences in cutting systems, metals, and consumables, it is sometimes necessary to adjust the
settings. However, in most cases, you can expect the best results when you use the default settings
that come with a process ID.

To automatically get recommended settings, select the process ID for the process that aligns with
your needs:

1. Go to the process selection screen on the CNC or the Operate screen on the XPR web
interface.

2. Select the process ID:
a. Examine the list of available processes.
b. Identify the process that best aligns with your needs. For example, choose process ID 1153

to activate the settings for 170 A, 12 mm (0.5 inch), mild steel, O,/Air.

Process selection must occur during the Initial checks State (2) of
operation. Refer to States of operation for the XPR cutting system on
page 211.

228

810060 Instruction Manual XPR170



Operation

3. If none of the processes are satisfactory:
a. Select the closest available process.
b. Send the necessary offset command or commands to adjust the setting or settings as
necessary. Refer to Process ID offsets / overrides on page 229.

If you have an unusual process requirement, contact your cutting machine
supplier or regional Hypertherm Technical Service team for guidance.

Process 1D offsets / overrides

You can adjust some pre-programmed settings with an offset or override command. An
offset/override command is a type of serial RS-422 or EtherCAT signal that lets you change the
default value of a setting, within an allowable limit.

For example, if a pre-programmed plasma pressure value is 65, and you want to change it to 70,
send an offset command of 5 (65 + 5 = 70). You can also use the web interface to send the desired
plasma pressure value (70). Refer to Web interface screen information on page 188.

Offset settings remain active until you send a new process ID to the
cutting system, or until power is removed from the cutting system.

For descriptions of offset commands and the allowable limits for each adjustable setting, refer to the
CNC Communication Protocol for the XPR Cutting System (809810).
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How to use cut charts

Electronic cut charts are available on the cut chart screen of your CNC or XPR web interface.

For information about how to find electronic cut charts, refer to the
instruction manual that came with your CNC.

Cut charts are available in the XPR Cut Charts Instruction Manual (809830).

The cut charts are for reference purposes. Always use the electronic cut
charts that appear on your CNC or XPR web interface for the most
complete and accurate process-selection information.

Use the cut charts for guidance about process selection, especially if the default process ID
settings are not satisfactory for your application.

The pre-programmed settings that come with a process ID are designed
to give the best balance between quality and productivity with
consumables that are in average condition.

The results that you want from a process can influence process selection. In some cases, cut quality
is important. In other cases, speed is important. Often, the best choice balances these
requirements.

Process core thickness (PCT)

The cut chart for every cutting process contains a range of possible thicknesses. Process engineers
work to optimize a range of thicknesses (process category 1 for XPR). This optimized range is
known as the process core thickness (PCT). Thicknesses greater and less than the PCT can have
varied results relative to cut quality, cut speed, and piercing capability.

Process categories

The XPR cut charts have up to 5 process categories. Each category has a unique process category
number (1 — 5) that correlates to the performance that you can expect when you select this
process. The process category number for the process that you choose changes the quality-speed
balance.

For best results, Hypertherm recommends that you select process category number 1 whenever
possible. Category 1 represents an optimized thickness (or PCT) for that cut process with the
overall best balance of cut quality and cut speed.

Table 31 on page 231 and Table 32 on page 232 describe the results that you can expect with
different process category numbers.
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Table 31 — Process category options and expected quality-speed results for ferrous (mild steel) processes

Process
category
number

Process category
condition

Category description

Quality

Speed

Category 1

Process Core
Thickness (PCT)

= Best overall balance of productivity and cut
quality.
= The process is optimized for this thickness.

= Expect cut speeds that range from
2,030 mm/min — 3,810 mm/min
(80 in/min — 150 in/min).

* Dross free, in most cases.

Very good

Very good

Category 2

Thicker than PCT

= Good choice when edge quality is more
important than speed.

= Expect cut speeds that are slower than
2,030 mm/min (80 in/min).

= Expect some low-speed dross.

Very
good -
excellent

Lower

Category 3

Thinner than PCT

= Good choice when speed is more important
than edge quality.

= Expect cut speeds that are faster than
3,810 mm/min (150 in/min).

= Dross-free results in most cases.

Lower

Higher

Category 4

Edge Start for most
processes

= Edge start is required, with the exception of
argon-assist processes.

= Thick, low-speed dross is likely.

Good

Low

Category 5

Severance

= This is the maximum thickness for these
processes.

= Edge start is required.

= Expect cut speeds that are slower than
250 mm/min (10 in/min).

= Cut-edge quality can be rough.
= Expect significant dross.

Very low

Very low

In general, Hypertherm recommends lower amperage processes for the

best cut-edge quality, and higher amperage processes for the best

dross-free cutting. When speed is more important than quality, you can
use a higher-amperage process. For guidance about process selection,
refer to Table 30 — Process recommendations for cut quality, based on

metal thickness and type on page 224 and the XPR Cut Charts
Instruction Manual (809830).
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Table 32 — Process category options and expected quality-speed results for non-ferrous processes

Process
category
number

Process category
condition

Category description

Quality

Speed

Category 1

Process Core
Thickness (PCT)

= Whenever possible, select Category 1 for
optimal edge quality and speed, with
minimal dross.

= The process is optimized for this thickness.

= Expect cut speeds that range from
1,016 mm/min — 3,048 mm/min
(40 in/min = 120 in/min).

* Dross free, in most cases.

Very
good —
excellent

Very good

Category 2

Thicker than PCT

= In most situations, you can expect square
cut edges with sharp top edges.

= Darker edge color is possible with stainless
steel.

= Expect cut speeds that are slower than
1,016 mm/min (40 in/min).

= Expect some dross.

Good -
very good

Lower

Category 3

Thinner than PCT

= Select Category 3 when speed is more
important than edge quality.

= Expect cut speeds that are faster than
3,048 mm/min (120 in/min).

= Expect some dross.

Lower

Higher

Category 4

Edge Start Only

= Edge start is required.

= Darker edge color is possible with stainless
steel.

= Thick dross is likely.

Good

Low

Category 5

Severance

= This is the maximum thickness for these
processes.

= Edge start is required.

= Expect cut speeds that are slower than
250 mm/min (10 in/min).

= Cut-edge quality can be rough.
= Expect significant dross.

= Thick-metal cutting techniques can be
necessary.

Very low

Very low

In general, Hypertherm recommends dross-free processes. Non-ferrous
dross is very difficult to remove. Depending on the gas-connect console,
the XPR170 cutting system offers the following non-ferrous cutting
processes: Air/Air, N,/N,, N,/H,0, F5/N, and mixed-fuel gas/N,. For
guidance about process selection, refer to Table 30 — Process
recommendations for cut quality, based on metal thickness and type on
page 224 and the XPR Cut Charts Instruction Manual (809830).
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How to select consumabhles

The XPR cutting system uses the same consumable parts for perpendicular-position (90° angle)
and bevel-cutting processes. This eliminates the need to change consumables when you switch
from a perpendicular-position process to bevel cutting or from bevel cutting to a
perpendicular-position process. This also eliminates the need to inventory two different sets of
consumables (perpendicular and bevel).

For guidance on how to select consumables (including part numbers) by process type and metal
and how to install the consumables, see the following:

m  XPR Cut Charts Instruction Manual (809830)

m |nstall the consumables on page 138

Factors of cut quality

Dross
m  Dross is more likely to occur on a hot workpiece. The first cut in a series often produces the
least dross. You can expect more dross with more cuts.
m  Changes in shield flow can dramatically influence dross formation on non-ferrous metals.
Problem Cause* Solution
On mild steel, low-speed dross is heavier, | The plasma arc can move ahead of the Increase the torch speed.
but easy to remove. torch when the torch speed is too slow.

On mild steel, high-speed dross is finer, | The plasma arc can lag behind the torch | Decrease the torch speed.
but difficult to remove. when the torch speed is too fast.

* Worn or damaged consumables can produce intermittent dross.
How to get the results you want

This section of the manual gives general recommendations for how to get the best results for many
processes.

For instructions on how to troubleshoot specific performance problems,
refer to Diagnostics and Troubleshooting on page 261.

XPR170 Instruction Manual 810060 233




Operation

General recommendations for all processes

Always start with the default settings for the process that you want to use. In most cases,
you can expect the best results when you use the default settings that come with a
process ID.

If you decide that it is necessary to adjust a default setting, use offset or override commands
to make incremental changes to the original value (values), within limits. Refer to Process ID
offsets / overrides on page 229.

Do not allow the torch to touch the workpiece during cutting system operation. Contact with
the workpiece can damage the torch nozzle and shield. It can also damage the surface of
the workpiece.

Make sure that the torch is perpendicular (at a 90° angle) to the workpiece for
perpendicular-position processes.

Unsteady drive system and rail movement can make torch motion unsteady, which can
cause irregular cut patterns. Make sure to do routine service and maintenance to the drive
system and rails.

See the instruction manual that came with your cutting machine or table
for information on how to do this.

Do all cutting system maintenance tasks as scheduled. Refer to Maintenance on page 239.

Recommendations for perpendicular-position cutting processes

Always start with the default settings for piercing the thickness of the metal that you want to
cut.

Avoid firing the torch into the air.

It is acceptable to begin a cut at the edge of the workpiece.

Avoid lead-outs that move away from the workpiece and stretch the plasma arc.
Do the following steps to avoid the loss of a transferred plasma arc:

0 End every cut with the plasma arc still attached to the workpiece. Refer to Automatic
rampdown error protection on page 238.

0 Decrease the cutting speed when the end of the cut is near.

0 Stop the plasma arc before the part is completely cut (allow completion of the cut during
rampdown).

0 Program the path of the torch into the scrap area for rampdown.
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Recommendations for piercing processes

For the best piercing outcomes follow these recommendations:

Always start with the default settings for piercing the thickness of metal that you want to
pierce.

Allow a lead-in distance that is approximately the same thickness as the metal to be pierced.
For example, for 50 mm (2 inch) metal, use a 50 mm (2 inch) lead-in.

Keep the torch above cut height until it passes over the puddle of molten metal created by
the pierce. Puddle avoidance minimizes shield damage.

Make sure to follow transfer height and pierce height recommendations during piercing
processes. Refer to the XPR Cut Charts Instruction Manual (809830).

If it is difficult to pierce the workpiece (because of metal type or thickness):
0 Increase the shield pierce flow (if this function is available with your CNC).
For this to work, the shield pierce signal must be activated. For information

about how to activate the shield pierce signal, see the instruction manual
that came with your CNC.

a Use a “moving” or “flying” pierce technique, but only if you are an experienced operator.

With a “moving” or “flying” pierce technique, torch motion starts
immediately after arc transfer and during piercing. Do not attempt this
technique unless you are an experienced operator. Damage to the
torch, lifter, or other system components is possible.

o Choose an argon-assist process to pierce thicker than 35 mm (1.38 inch) for mild steel.

Argon-assist processes are available on CorePlus, VWI, and OptiMix gas
connect consoles.
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Hypertherm'’s pierce control and assist technology can minimize timing and torch height issues that
can have a negative effect on piercing processes.

Pierce control* and assist technology

Pierce delay settings = The operator selects the time (in seconds) necessary to pierce through
the full thickness of the metal.

= The operator enters this setting from the CNC or XPR web interface.

= For recommendations on how to choose the best pierce-delay setting,
refer to the XPR Cut Charts Instruction Manual (809830).

Shield pierce gas signal = This signal enables the shield pierce flow function.

= This signal must be activated with the Plasma Start command. Refer to
Wait for start State (5) on page 214. For information about commands
and signals, refer to the CNC Communication Protocol for the XPR
Cutting System (809810).

Shield pierce flow setting = The shield pierce gas setting is used during pierce operation.
= The shield pierce gas setting is active until pierce delay expires.
= The shield pierce gas setting can be offset or overridden.

* Also known as “shield pierceflow”
Recommendations for marking processes

m  Alternate between marking and cutting processes. Marking without intermittent cutting can
shorten the life of consumables.

Recommendations for bevel-cutting processes

m  When possible, pierce with the torch perpendicular to the workpiece and then tilt the torch.
m  Limit tilt rotation speed if necessary.

m  Maintain 2 mm — 3 mm (0.08 inch — 0.12 inch) of clearance between the torch and the
workpiece.

m  Use the effective thickness of the workpiece you are cutting to select cut speed.

With True Bevel™ technology, Hypertherm provides you with flexible and
adjustable bevel compensation cut charts, or process parameter tables,
that automatically compensate key settings such as torch height and cut
speed.

236 810060 Instruction Manual XPR170



Operation

How to maximize the life of consumable parts

m LonglLife process settings can minimize erosion on the emitter surface of the electrodes. The
following steps occur automatically with LongLife electrode protection:

a Gas and current flow automatically ramp-up at the start of a cut
o Gas and current flow automatically ramp-down at the end of a cut
m  To achieve the full benefits of Hypertherm's LongLife and Arc Response Technology, avoid

firing the torch into the air. Refer to Arc Response Technology on page 237.

It is acceptable to start a cut at the edge of the workpiece.

m  Use the pierce settings in the cut chart database. Refer to Piercing on page 221.

m To achieve the full benefits of Hypertherm’s automatic rampdown error protection, (refer to
Automatic rampdown error protection on page 238), select processes that have cut speeds
of 3,560 mm/min (140 in/min) or less.

m  To minimize the risk of catastrophic failure of a consumable part when cutting speeds are
greater than 3,560 mm/min (140 in/min), always take the following steps when cutting:

0 Decrease the cutting speed when the end of the cut is near.
0 Program torch movement into the scrap area of the workpiece.
If possible, use a chain cut so that the path of torch movement leads

directly from one cut part into the next. This will minimize multiple plasma
arc starts and stops for multi-part cutting that damage electrodes.

Arc Response Technology

The plasma power supply is equipped with a chopper that monitors the current and arc voltage load
once every 33 microseconds (30 kilohertz), letting the system detect and react nearly
instantaneously to events happening at the torch during cutting.

Arc Response Technology lets the XPR cutting system react to certain events at the torch that can
lead to decreased consumable life or possible torch damage.

Automatic torch protection

When consumables fail catastrophically (blow out) at high current settings, torch damage can
occur. This damage can occur either through arcing damage or from molten copper and/or brass
that gets into the coolant paths of the torch.

If catastrophic consumable failure occurs, the choppers can detect the event at the onset through
the electromagnetic interference (EMI) or noise signature of the current being delivered to the torch.
The chopper responds quickly to stop the cutting system and prevent damage to the torch. The
electrode will still blow out and other consumables can also be affected, but catastrophic damage
to the torch will not occur.
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Automatic rampdown error protection

LongLife technology requires a controlled stop of the current and gas pressure to preserve
electrode life for mild steel cut processes. A failure to complete the cut on the workpiece causes
most uncontrolled stops (rampdown errors). Failure to complete the cut on the workpiece causes
the arc to stretch and then snap out in a rampdown error, which can drastically decrease
consumable life. Common causes for a rampdown error are:

m Incorrect hole lead outs
m  Running off the edge of the workpiece
The cutting system can detect a rampdown error before the arc snaps out and can respond quickly

to do a controlled stop of the current and gas pressure. This can significantly increase the electrode
life, especially when cut speeds are less than 3,560 mm/min (140 in/min).
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Overview

Hypertherm cutting systems can operate in harsh conditions for many years. To maintain cutting
system performance, minimize operating costs, and lengthen cutting system life, it is important to
follow all maintenance procedures and schedules.

If you have questions about how to maintain your cutting system, contact
your cutting machine supplier or regional Hypertherm Technical Service
team. You can find contact information for your regional office at
www.hypertherm.com on the “Contact us” page.

This section of the manual describes maintenance steps that you must do daily, before system
operation.

m  For instructions about preventive maintenance (such as weekly, monthly, and yearly tasks)
refer to the XPR Preventative Maintenance Program (PMP) Instruction Manual (809490).

m  For recommendations about how to diagnose and troubleshoot performance issues, refer to
Diagnostics and Troubleshooting on page 261.

m  For printed circuit board (PCB) drawings and LED locations, refer to PCB information on
page 348.

Refer to Table 33 on page 240 for a list of preventive maintenance steps.
The XPR Preventative Maintenance Program (PMP) Instruction Manual
(809490) explains how to do them.

Usually, operators can do the daily, weekly, and bi-monthly tasks. Usually
qualified maintenance personnel are needed for monthly, every-6-month,
and yearly tasks.
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Table 33 — Inspection, preventive maintenance, and cleaning tasks

Maintenance task or activity

Weekly

Every

Monthly 6 months

Do a test of the inlet pressures

Examine all of the air filters

Do a check of the coolant level and condition

Examine and lubricate O-rings

Examine the water tube and torch

XX | X[ X

Examine hoses, cables, and leads

Do tests for gas leaks

Do a check of the coolant flow

Clean inside the plasma power supply

Examine the contactors

Examine the pilot arc relay

Examine the coolant system

Do the coolant flow test

Examine the gas line connections

Examine the hoses

Examine the cables

Examine the ground connections

Examine the table-to-workpiece connection

X X[ X[ X[ X[ X|X|X]|X]| X

Replace the coolant and coolant filter, and clean
and examine the pump screen and coolant check
valve
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How to do daily inspections

Maintenance

Always do the following at least once daily, before system operation:

Examine the gas regulators on page 243

Examine the shield water regulator (if applicable) on page 243

Examine the connections and fittings on page 243

Examine the consumable parts, torch, and torch receptacle on page 244

Examine the torch lead on page 249
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Remove the power from the cutting system

& WARNING

W .
? \  Disconnect electrical power before doing installation or maintenance.

ELECTRIC SHOCK CAN KILL

The line-disconnect switch must REMAIN in the OFF position until all
installation or maintenance steps are complete.

In the United States, use a “lock out/tag out” procedure until installation or
maintenance is complete. In other countries, follow the appropriate national
and local safety procedures.

Refer to the Safety and Compliance Manual (80669C) for more safety
information.

& WARNING

ELECTRIC SHOCK CAN KILL

The plasma power supply contains dangerous electric voltages that can seriously injure or
kill you.

Even if the plasma power supply is turned OFF, you can still get a serious electric shock if
the plasma power supply remains connected to an electric power source.

Use extreme caution if you do diagnosis or maintenance tasks when the plasma power
supply remains connected to an electric power source and the outer cover or panels are
removed.

& WARNING

MACHINE MOTION CAN CAUSE INJURY

The end-use customer and the cutting machine supplier are responsible for providing
protection against the hazardous moving parts of this cutting system.

Read and follow the instruction manual provided by the cutting machine supplier.

See the Safety and Compliance Manual (80669C) for more safety information.
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Many procedures in this section require you to remove the power from the cutting system. To do this
safely, use the following procedure.

Before you remove the power from the cutting system, it can be helpful to
move the torch to the edge of the cutting table and raise the torch lifter to
its highest point. This provides easier access to the torch and consumable
parts.

1. Set the line-disconnect switch to the OFF position.

2. If the cutting system is not hard wired, disconnect the main power from the electric power. If the
cutting system is hard wired, you cannot disconnect the main power from the electric power.

Even if you remove the power from the cutting system, you can still get a
serious electric shock if the plasma power supply remains connected to
an electric power source. Use extreme care during service and
maintenance when the cutting system is connect to electricity.

3. Make sure that the power-indicator LED is not illuminated on the plasma power supply, gas
connect console, or torch connect console.

Examine the gas regulators

Before you start cutting system operation, examine the regulator (regulators) for the supply gases.
Make sure that the supply gas pressures and flow rates are within the recommended range. Refer to
Table 8 on page 45. Adjust the regulator (regulators) if necessary.

Examine the shield water regulator (if applicable)

If your cutting system uses water as a shield fluid, examine the shield water settings before you start
cutting system operation. Make sure that the water pressure and flow rate is within the
recommended range. Refer to Table 10 on page 51. The regulator on the gas connect console
cannot be adjusted. If you have a regulator on the water supply, adjust that regulator if necessary.

Examine the connections and fittings

1. Remove the power from the cutting system. Refer to Remove the power from the cutting system
on page 242.

2. Examine all of the hoses, cables, and leads that connect system components. Look for:

m  Kinks
m  Cracks
m Cuts
m  Frays

m  Bulges or bubbles
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3. Replace any hose, cable, or lead if you find damage or excessive wear.

Refer to Installation on page 73 for information about how to do this.

4. Examine all of the fittings that connect the hoses, cables, and leads:

a. Tighten loose connections if found, but do not make the connections too tight.

Refer to Table 12 on page 52 for torque specifications.

b. Order a replacement hose, cable, or lead set if you find its fitting has damage or excess
wear. Replacement sets are available from Hypertherm.

Individual fittings for external hoses, cables, and leads are not
replaceable. If you find a problem with an external fitting, you must order a
replacement hose, cable, or lead set (with integrated fitting).

Some hose fittings inside of the plasma power supply are replaceable.
For part numbers and specifications, refer to the Parts List on page 359.

Make sure that the hoses, cables, and leads do not twist or kink during torch movement and
system operation. Adjust them if needed.

Before you supply power to the cutting system, always complete all inspection and maintenance
tasks.

Examine the consumable parts, torch, and torch receptacle

Remove the torch and consumable parts

1.

Remove the power from the cutting system. Refer to Remove the power from the cutting system
on page 242.

Loosen the torch coupler nut to release the torch from the torch receptacle.

The torch and consumables can be hot. Wear gloves to protect your
hands.

Put the torch and torch receptacle on a surface that is:

m  Clean
m Dry
m  Oil-free

. Turn the shield cap counter-clockwise to release and remove the shield.

. Turn the nozzle retaining cap counter-clockwise to release and remove the nozzle and swirl ring.
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6. Use the consumable tool (104119) or the electrode torque tool (429013) to turn the electrode
counter-clockwise. Remove the electrode.

7. Put the used consumables on a surface that is:

m Clean
m Dry
m  Oil-free

Examine the consumable parts

1. Complete the following procedures before continuing:

a. Remove the power from the cutting system on page 242

b. Remove the torch and consumable parts on page 244

2. Examine the consumable parts for damage and excess wear. Refer to Table 34 on page 245 for
a list of inspection tasks.

Table 34 — Inspection tasks for consumables

Inspect

Look for

Action if found

Shield cap

Erosion or missing material
Cracks

Melted, eroded, or missing material

Damaged O-rings

Replace the shield cap.

Molten material attached

If there is no damage to the shield cap, you can
remove the molten material.

If there is damage, replace the shield cap.

Dry O-rings

Apply a thin film of silicone lubricant (027055)
to O-rings that appear dry.

Shield

A center hole that is not circular

Damaged O-rings

Replace the shield.

Over-lubricated O-rings

Use a clean, lint-free cloth to remove excess
lubricant.

Dry O-rings Apply a thin film of silicone lubricant (027055)
to O-rings that appear dry.
Nozzle retaining cap Damage Replace the nozzle retaining cap.

Poor cut quality after replacing
other consumables

Damaged O-rings

Dry O-rings

Apply a thin film of silicone lubricant (027055)
to O-rings that appear dry.
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Inspect

Look for

Action if found

Erosion or missing material
Blocked gas holes

A center hole that is not circular
Damaged O-rings

Replace the nozzle.

Over-lubricated O-rings

Use a clean, lint-free cloth to remove excess
silicone lubricant.

Dry O-rings

Apply a thin film of silicone lubricant (027055)
to O-rings that appear dry.

Swirl ring

Chips or cracks
Blocked gas holes
Damaged O-rings

Replace the swirl ring.

Dirt or debris

Use compressed air to remove dirt or debris.
Replace the swirl ring if you find damage.

Over-lubricated O-rings

Use a clean, lint-free cloth to remove excess
silicone lubricant.

Dry O-rings

Apply a thin film of silicone lubricant (027055)
to O-rings that appear dry.

Electrode

& 1703

Damaged O-rings

Replace the electrode. Use the electrode
torque tool (429013) to correctly tighten the
electrode.

Over-lubricated O-rings

Use a clean, lint-free cloth to remove excess
lubricant.

Dry O-rings

Apply a thin film of silicone lubricant (027055)
to O-rings that appear dry.

Emitter wear

For guidance about how to identify
emitter wear, refer to How to
identify emitter wear on page 251.

Replace the electrode and nozzle. Use the
electrode torque tool (429013) to correctly
tighten the electrode.

If an electrode needs replacement because of emitter wear, always
replace the nozzle at the same time as the electrode.

3. If any consumable part needs replacement, refer to Install the consumables on page 138 for the

installation steps.

4. Clean the consumable parts that do not need replacement:

a. Use a clean, lint-free cloth to wipe the internal and external surfaces.

h. Use compressed air to remove debris from internal and external surfaces.

The nozzle retaining cap can retain debris. Make sure to clean it
thoroughly.
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€. Use clean water if you choose to wash consumables parts in water. Use water from the
faucet to soak or rinse them. Never use the water from a cutting table to wash
consumable parts. Cutting table water has contaminants that will damage consumable
parts.

d. Apply a thin film of silicone lubricant (027055) to any O-ring that looks dry.

The O-rings should look shiny. Too much lubricant can prevent gas flow.
Remove excess lubricant if found.

5. Before you supply power to the cutting system, install the following components:
m  Consumables in the torch. Refer to Install the consumables on page 138.
m  Torch in the torch receptacle. Refer to Install the torch into the torch receptacle on

page 140.

Examine the torch

1. Complete the following procedures before continuing:
a. Remove the power from the cutting system on page 242

b. Remove the torch and consumable parts on page 244

2. Examine the torch for:

m  Damage or excess wear on the external
O-rings that are on the front of the torch

m  Damage or excess wear on the internal
O-rings that are on the rear of the torch

m  Dry O-rings

m  Over-lubricated O-rings

m  Cracks in the torch main body
m  Cracks in the torch insulator

3. Replace any O-rings that have damage or excess
wear.

Internal O-rings (4) at rear of torch

Torch rebuild kits are available from Hypertherm.
Refer to Preventive maintenance kits on page 399 of the Parts List.

4. If you find cracks in the torch main body or torch insulator, replace the entire torch main body.
Refer to Install the torch into the torch receptacle on page 140.
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5. Replace the torch water tube if you find pitting or bends. Refer to How to replace the water tube

on page 250.
6. Clean and lubricate the torch if it does not need Figure 61 — Wipe the internal and external
replacement: surfaces of the torch

a. Use a clean, lint-free cloth to wipe the internal
and external surfaces. Refer to Figure 61.

h. Use compressed air to remove debris from the
internal and external surfaces.

A cotton swab can be used for internal
surfaces that are difficult to reach. Do not
leave cotton fibers inside of the torch.

c. Apply a thin film of silicone lubricant (027055) to any O-ring that does not need
replacement and that looks dry.

The O-rings should look shiny. Too much lubricant can prevent gas flow.
Remove excess lubricant if found.

7. Before you supply power to the cutting system, install the following components:
m  Consumables in the torch. Refer to Install the consumables on page 138.
m  Torch in the torch receptacle. Refer to Install the torch into the torch receptacle on
page 140.
Examine the torch receptacle

1. Complete the following procedure before continuing:

a. Remove the power from the cutting system on page 242

2. Examine the torch receptacle. Look for:

m  Cuts, nicks, damage or excess
wear on the O-ring on the torch
receptacle

The O-ring on the torch
receptacle does not require

lubricant. The O-ring is for mIn
dust protection only.
m  Cracks in the torch receptacle ﬂ:[@ nin
body

3. Replace the O-ring if it has damage
or excess wear.

The O-ring on the
torch receptacle

D)

—

0

Torch rebuild kits are available from Hypertherm. Refer to Preventive
maintenance kits on page 399 of the Parts List.

248 810060 Instruction Manual XPR170



Maintenance

4. If you find cracks in the torch main body or torch insulator, replace the entire torch receptacle.
Refer to Install the torch into the torch receptacle on page 140.

5. Clean the torch receptacle if it does not need replacement:
a. Use a clean, lint-free cloth to wipe the internal and external surfaces.

b. Use compressed air to remove debris from the internal and external surfaces.

A cotton swab can be used for internal surfaces that are difficult to reach.
Do not leave cotton fibers inside the torch receptacle.

6. Before you supply power to the cutting system, make sure that the following components are
installed:

m  Consumables in the torch. Refer to Install the consumables on page 138.

m  Torch in the torch receptacle. Refer to Install the torch into the torch receptacle on
page 140.)

Examine the torch lead

Before cutting system operation, examine the torch lead. Look for damage or wear.

m  Look for kinks, cracks, cuts, or excess wear. Replace the torch lead if you find these
conditions.

m  Make sure that all connections between the torch and torch lead are tight. Tighten loose
connections if found, but do not make the connections too tight. Do not use tools to tighten
these connections.

m [f you have a power track that supports hoses, cables, and leads, examine their position on
the track. Look for evidence that the hoses, cables, and leads are exceeding bend radius
requirements during cutting system operation. Refer to Bend radius requirements for hoses,
cables, and leads on page 62.

m  Make adjustments if you find evidence of kinking, bending, or twisting.
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How to replace the water tube

& WARNING

-

I'q

&
R

@\

(]
<

2\ ELECTRIC SHOCK CAN KILL

Disconnect electric power before doing installation or maintenance.

The line-disconnect switch must REMAIN in the OFF position until all of the
installation or maintenance steps are complete.

Refer to the Safety and Compliance Manual (80669C) for more safety
information.

1. Complete the following procedures before continuing:

a. Remove the power from the cutting system on page 242

b. Remove the torch and consumable parts on page 244

2. Remove the water tube from the torch.

3. Examine the O-ring on the end of the water tube:

a. Replace the O-ring if you find damage or excess wear.

Torch rebuild kits are available from Hypertherm. Refer to Preventive
maintenance kits on page 399 of the Parts List.

b. Apply a thin film of silicone lubricant (027055) if the O-ring is dry.

The O-ring should look shiny. Too much lubricant can restrict water tube
motion. Remove excess lubricant if found.
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4. Install a water tube in the torch.

When correctly installed, the water tube can seem loose. Any side-to-side
looseness will disappear after electrode installation.

5. Before you supply power to the cutting system, install the following components:
m  Consumables in the torch. Refer to Install the consumables on page 138.

m  Torch in the torch receptacle. Refer to Install the torch into the torch receptacle on
page 140.

How to identify emitter wear

Emitter wear can indicate when to replace the electrode. Emitter wear can be described by the
width, depth, and appearance of the electrode pit. The number of starts and the arc-on time can
have an effect on emitter wear.

Emitter wear can cause the cut quality to degrade. Your cut quality requirements will indicate when
to replace the electrode.

If an electrode needs replacement because of emitter wear, always

replace the nozzle at the same time as the electrode. Use the electrode
torque tool (429013) to correctly tighten the electrode.

The following guidelines for how to evaluate emitter wear apply to hafnium-emitter electrodes.

The face of a new electrode looks shiny and smooth (Figure 62).
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Figure 62 — Face of a new electrode (note hafnium emitter and electrode pit)

Electrode face

Hafnium emitter

Electrode pit

If the electrode pit diameter extends beyond the hafnium (Figure 63), replace the electrode and
nozzle.

Figure 63 — Wide electrode pit that extends beyond the hafnium
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In general, if the electrode pit depth exceeds the guidelines below, replace the electrode and nozzle.

Electrode Replacement pit e
. Description
amperage depth
<130A > 1 mm (0.04 in) In general, for electrodes less than 130 A, replace the electrode

when the pit depth is 1 mm (0.04 in) or greater.

> 180Aand = 1.25 mm (0.05 in) In general, for electrodes greater than or equal to 130 A and less
<220A than 220 A, replace the electrode when the pit depth is 1.25 mm
(0.05 in) or greater.

2 220A > 1.5 mm (0.06in) |In general, for electrodes greater than or equal to 220 A, replace the
electrode when the pit depth is 1.5 mm (0.06 in) or greater.

* Based on your cut-quality requirements, it can be necessary to replace your electrode at a pit depth that is
shallower or deeper than the guidelines above.

For information about how to measure electrode pit depth, refer to How to
measure the pit depth of an electrode on page 254.

If you see a non-symmetrical, rough-edged pit and rough-surfaced electrode face (Figure 64),
replace the electrode and nozzle.

Figure 64 — Non-symmetrical, rough-edged pit and rough-surfaced electrode face

If an electrode needs replacement because of emitter wear, always
replace the nozzle at the same time as the electrode.
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How to measure the pit depth of an electrode

1. Complete the following procedures before continuing:
a. Remove the power from the cutting system on page 242

h. Remove the torch and consumable parts on page 244

2. Use an electrode pit-depth gauge to measure the pit depth on the electrode. Refer to Figure 65
on page 254.

A pit-depth gauge (004630) is available from Hypertherm. Refer to Other
consumable and torch parts on page 390 of the Parts List.

Figure 65 — Use an electrode pit-depth gauge to measure pit depth

o157 >
H; — G
=

Electrode
(not to scale)

Replace gauge point (004629) if damaged/g

I
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How to do coolant maintenance

If the CNC alerts you that the coolant level is low (refer to Low coolant flow codes (540 — 542) on
page 315), remove the power from the cutting system and refill the coolant reservoir immediately.

& WARNING

COOLANT CAN BE IRRITATING TO SKIN AND EYES AND HARMFUL OR FATAL IF
SWALLOWED

Propylene glycol and benzotriazole are irritating to skin and eyes, and harmful or fatal if
swallowed. When you come into contact, flush skin or eyes with water. If swallowed, seek
immediate medical attention.

& NOTICE

LOW COOLANT LEVELS CAN DAMAGE THE CUTTING SYSTEM AND COOLANT PUMP

Never operate the cutting system if you get a low coolant level notice. There is a risk of serious damage
to the cutting system and to the coolant pump if you operate the cutting system with no coolant or with
low coolant.

If your coolant pump is damaged, pump replacement can be necessary.

& NOTICE

AUTOMOTIVE ANTIFREEZE CAN DAMAGE THE TORCH COOLANT SYSTEM

Never use automotive antifreeze in place of Hypertherm coolant. Antifreeze contains chemicals that can
damage the torch coolant system.

4 NOTICE

INCORRECT COOLANT CAN DAMAGE THE CUTTING SYSTEM

Incorrect coolant can damage the cutting system. Refer to Coolant requirements on page 54.
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Estimate the total coolant volume for your cutting system

The capacity of the coolant reservoir for the XPR cutting system is 22.7 liters to 45 liters
(6 US gallons to 12 US gallons).

A cutting system with long leads requires more coolant than a cutting system with short leads.

To calculate the estimated total coolant volume necessary for your cutting system, use the
calculations below:

For total estimated volume in liters:
Length of leads (in meters) between the

26 + 0.2534 X plasma power supply and gas connect
console for your cutting system

Total estimated volume (in liters)

For total estimated volume in US gallons:

Length of leads (in feet) between the
6.8 + 0.0204 X plasma power supply and gas connect
console for your cutting system

Total estimated volume (in
US gallons)

Refer to Coolant Installation on page 203.

Replace all of the coolant

The use of old coolant can decrease coolant flow, which can cause higher torch temperatures that
shorten the life of consumable parts.

Hypertherm recommends that you replace all of the coolant at least once every 6 months, as part of
routine preventive maintenance. More frequent replacement can be necessary because of
environmental conditions including but not limited to contaminants in your coolant or diagnostic
codes that indicate coolant problems.

For instructions about preventive maintenance (such as weekly, monthly,
and yearly tasks) refer to the XPR Preventative Maintenance Program
(PMP) Instruction Manual (809490).

Adding new coolant to the reservoir when the coolant level is low is not the same as replacing all of
the coolant. All of the coolant must be removed in order to flush the coolant system.

The steps below describe how to remove all of the old coolant. Refill the cutting system with new
coolant only after you remove all of the old coolant.

For coolant installation steps, refer to Coolant Installation on page 203.

256 810060 Instruction Manual XPR170



Maintenance

Remove old coolant from the coolant system

1. Remove the power from the cutting system. Refer to Remove the power from the cutting system
on page 242.

2. Remove the right external panel from the plasma power supply (this is the panel on the right
when you look at the front of the unit).

M6 (10 mm hex) screws hold the panel in position.

3. Remove old coolant from the coolant reservoir:

a. Connect a 3/8-inch inner diameter tube to the outlet of the valve on the bottom of the
reservoir.

b. Put the other end of the tube into an empty container.

Use a container that holds the approximate total coolant volume for your
cutting system.

¢. Open the valve located on the bottom of the reservoir.

d. Remove the cap on the reservoir inlet to allow the coolant to flow out of the reservoir.
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4. Remove old coolant from the heat exchanger:

a. Keep the 3/8-inch inner diameter tube connected to the outlet of the valve on the bottom of

the reservoir on one end and the other end in the container.

&

Red

. Remove the coolant return hose (red band) from the rear of the plasma power supply.

. Attach compressed air (no more than 6.89 bar/100 psi) to the coolant return hose fitting on

the rear of the plasma power supply where the return coolant hose (red band) was
previously connected.

. For no more than 30 seconds, use the compressed air to blow all of the coolant back into to

the reservoir and filter housing.

System components need the coolant to lubricate rotating surfaces. If air
flows through the cutting system for longer than 30 seconds, it can
eliminate the coolant necessary for lubrication.

. Close the valve at the bottom of the reservoir and remove the 3/8-inch inner diameter tubing

from the outlet.

Do not store the 3/8-inch diameter tubing inside of the plasma power
supply.
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Leave the coolant return hose (red band) disconnected from the rear of the plasma power

supply.

. Put a container under the pump plug.

Remove the plug and coolant pump screen and set them aside.

Remove the coolant supply hose (green band) from the rear of the
plasma power supply.

Attach compressed air (no more than 3.45 bar/50 psi) to the coolant
supply hose fitting on the rear of the plasma power supply where the
coolant supply hose (green band) was previously connected.

For no more than 30 seconds, use the compressed air to blow all of
the coolant into the container.

Leave the coolant supply hose (green band) disconnected.
System components need the coolant to lubricate rotating surfaces. If

air flows through the cutting system for longer than 30 seconds, it can
eliminate the coolant necessary for lubrication.

5. Clean and, if needed, replace the coolant pump screen:

Clean the coolant pump screen. Rinse it with water if you find debris.
Examine the coolant pump screen.

If you find damage on the coolant pump screen, replace it (127559).
Install the coolant pump screen.

Wipe the O-ring on the plug. Make sure that the O-ring is free of
debris, cracks, and nicks.

Install the plug on the coolant pump housing.
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6. Remove old coolant from the filter housing and
replace the coolant filter:

a. Remove the filter housing from inside of the
plasma power supply.

b. Discard all of the coolant from inside of the filter
housing.

¢. Remove and discard the coolant filter.

d. Examine the filter housing for debris. Rinse the
filter housing to remove any debris, if found.

e. Install a new coolant filter (027005).

f. Install the filter housing.

7. Remove old coolant from hoses and leads:

Cutting system hoses and leads can hold a
large volume of coolant.

Make sure to remove all of the old coolant from
the hoses and leads. If you do not, the new
coolant will mix with the old coolant. This will
cause the new coolant to degrade faster.

a. Put the disconnected end of the coolant return
hose into an empty container.

Use a container that holds the approximate total
coolant volume for your cutting system.

b. Attach compressed air (no more than 6.89 bar/100 psi) to the disconnected end of the
coolant supply hose (green band).

¢. For approximately 3 minutes, inject compressed air into the coolant supply hose fitting to
force coolant out of the coolant return hose (red band) into an empty container.

d. After 3 minutes, look for coolant flow out of the coolant return hose (red band). Repeat this
process until coolant flow from the coolant return hose (red band) stops.

e. When coolant flow from coolant return hose (red band) stops, connect both hoses to the
rear of the plasma power supply.
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Overview

This section of the manual includes information about how to diagnose and troubleshoot
performance issues. It includes the following:

m  Alist of diagnostic codes and steps to troubleshoot them.

m  Drawings for PCBs.

For information about daily inspections and preventive maintenance, see the following:
m  How to do daily inspections on page 241 of this manual.
m  XPR Preventative Maintenance Program (PMP) Instruction Manual (809490).
If you have questions about how to care for your cutting system, contact
your cutting machine supplier or regional Hypertherm Technical Service

team. You can find contact information for each regional office at
www.hypertherm.com on the “Contact us” page.

The cutting system software generates a diagnostic code for most conditions that decrease cutting
system performance. Some conditions have multiple diagnostic codes.

Diagnostic codes appear on the XPR web interface and can be queried by the CNC.
For information about how to view diagnostic codes on your CNC, see the

instruction manual that came with your CNC. Codes show on the Log
screen of the XPR web interface. Refer to Log on page 193.
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Safety considerations

For maximum safety, follow these safety guidelines when you diagnose or troubleshoot performance
issues:

m  Before you attempt to diagnose or troubleshoot a problem, make sure to read, understand,
and follow all of the safety instructions (in this manual and on the cutting system).

m  Unless the instructions tell you otherwise, always remove the power from the cutting system
before you attempt to diagnose or troubleshoot a performance issue.

Use a licensed electrician to install, modify, inspect, or repair any electrical equipment or
electrical systems.

Use a licensed plumber to install, modify, inspect, or repair any plumbing equipment or
plumbing systems.

For more information, refer to Qualifications of service personnel on
page 39 and the Safety and Compliance Manual (80669C).

& WARNING

-

[ ]
2\ ELECTRIC SHOCK CAN KILL

Disconnect electrical power before doing troubleshooting or diagnostic work.

All work requiring removal of the plasma power supply outer cover or panels
must be done by a qualified technician.

g\

4

X

ELECTRIC SHOCK CAN KILL

The plasma power supply contains dangerous electric voltages that can seriously injure or
kill you.

Refer to the Safety and Compliance Manual (80669C) for more safety
information.

& WARNING

Even if the plasma power supply is turned OFF, you can still get a serious electric shock if

2ﬁ the plasma power supply remains connected to an electric power source.

Use extreme caution if you do diagnosis or maintenance tasks when the plasma power
supply remains connected to an electric power source and the outer cover or panels are
removed.
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Initial inspection steps

Some conditions do not give a diagnostic code. For example, there are no diagnostic codes (and
the cutting system does not work) if electric power is removed from the cutting system.

Before you attempt to find or resolve a performance issue that does not result in a diagnostic code,
make sure to first look for obvious problems or damage. Always start with the following inspection

steps:

Make sure that the cutting system is connected to electric power. Refer to Connect electric
power to the cutting system on page 142.

Make sure that the line-disconnect switch is set to ON. Refer to Line-disconnect switch
requirements on page 41.

Examine the PCBs. Refer to page 265.

Use a licensed electrician to measure the line voltage between the terminals that are inside
of the plasma power supply. Refer to page 267.

Remove the power from the cutting system

& WARNING

W .

\
&0

@: must be done by a qualified technician.

Refer to the Safety and Compliance Manual (80669C) for more safety
information.

2\ ELECTRIC SHOCK CAN KILL

Disconnect electrical power before doing troubleshooting or diagnostic work.

All work requiring removal of the plasma power supply outer cover or panels

& WARNING

A

-,

)

ELECTRIC SHOCK CAN KILL

The line-disconnect switch must be in the OFF position before you connect the power
cord to the cutting system. It must REMAIN in the OFF position until all installation steps
are complete.

If the line-disconnect switch is not in the OFF position you can get a serious electric
shock. Electric shock can seriously injure or kill you.

In the United States, use a “lock out/tag out” procedure until installation is complete. In
other countries, follow the appropriate national and local safety procedures.
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& WARNING

NS

ELECTRIC SHOCK CAN KILL

When the line-disconnect switch is in the ON position, there is line voltage throughout the
cutting system.

Voltages in the cutting system can cause serious electric shock. Electric shock can
seriously injure or kill you.

Use extreme caution if you do diagnosis or maintenance tasks when the line-disconnect
switch is in the ON position.

& WARNING

S

ELECTRIC SHOCK CAN KILL

The plasma power supply contains dangerous electric voltages that can seriously injure or
kill you.

Even if the plasma power supply is turned OFF, you can still get a serious electric shock if
the plasma power supply remains connected to an electric power source.

Use extreme caution if you do diagnosis or maintenance tasks when the plasma power
supply remains connected to an electric power source and the outer cover or panels are
removed.

& WARNING

L

{"}x

4

MACHINE MOTION CAN CAUSE INJURY

The end-use customer and the cutting machine supplier are responsible for providing
protection against the hazardous moving parts of this cutting system.

Read and follow the instruction manual provided by the cutting machine supplier.

See the Safety and Compliance Manual (80669C) for more safety information.

Many procedures in this section require you to remove the power from the cutting system. To do this
safely, use the following procedure.

Even if you use the remote on-off switch to turn OFF the cutting system,
electricity remains inside the cutting system. You can still get a serious
electric shock when the cutting system is connected to an electric power
source.

Before you remove the power from the cutting system, it can be helpful to
move the torch to the edge of the cutting table and raise the torch lifter to
its highest point. This provides easier access to the torch and consumable
parts.
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1. Set the line-disconnect switch to the OFF position.

2. If the cutting system is not hard wired, disconnect the main power cord from the electric power.
If the cutting system is hard wired, you cannot disconnect the main power cord from the electric
power.

Even if you remove the power from the cutting system, you can still get a
serious electric shock if the plasma power supply remains connected to
an electric power source. Use extreme care during service and
maintenance when the cutting system is connected to electricity.

3. Make sure that the power-indicator LED is not illuminated on the plasma power supply, gas
connect console, or torch connect console.

Examine the PCBs

& WARNING

-

[ ]
2\ ELECTRIC SHOCK CAN KILL

Disconnect electrical power before doing troubleshooting or diagnostic work.

All work requiring removal of the plasma power supply outer cover or panels
must be done by a qualified technician.

@\

{K
1. Remove the power from the cutting system. Refer to Remove the power from the cutting system
on page 263.

Refer to the Safety and Compliance Manual (80669C) for more safety
information.

2. Remove the external panel or panels from the system component that has the PCB that you
want to examine. Refer to Table 35.
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Table 35 — PCB names and locations

PCB name Location See the following drawings to PCB location page
Power distribution PCB | Plasma power supply Refer to Control side — view 1 on page 366.
Control PCB Plasma power supply Refer to Control side — view 2 on page 367.
Chopper assembly PCB | Plasma power supply Refer to Control side — view 2 on page 367.

Start-circuit assembly
PCB

Plasma power supply

Refer to Control side — view 1 on page 366.

I/0 PCB

Plasma power supply

Refer to Control side — view 2 on page 367.

Fan power distribution
PCB

Plasma power supply

Refer to Fans on page 361.

Control PCB

Gas connect console

Refer to Gas connect console manifold side parts on
page 371.

High-frequency,
high-voltage ignition
PCB

Gas connect console

Refer to Gas connect console high-voltage side parts on
page 370.

Ohmic contact PCB

Torch connect console

Refer to Torch connect console manifold side — view 1 on
page 382.

Control PCB

Torch connect console

Refer to Torch connect console manifold side — view 1 on
page 382.

3. Examine the PCB. Look for:

m Loose or disconnected PCB connectors

m Loose or disconnected PCBs

m Discoloration

m  Damage

4. If you find a PCB that is loose, reconnect it if possible.

5. If you find a PCB that has damage or discoloration, replace it.

See Parts List on page 359 for part numbers and reorder information.

6. If all PCBs are in good condition, measure the line voltage between the terminals inside of the
plasma power supply. Refer to Measure the line voltage between the terminals inside the plasma
power supply on page 267.

7. If you cannot find or resolve the problem with these corrective actions, contact your cutting
machine supplier or regional Hypertherm Technical Service team.
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Measure the line voltage between the terminals inside the plasma power supply

& WARNING

Yp

ELECTRIC SHOCK CAN KILL

The plasma power supply contains dangerous electric voltages that can seriously injure or
kill you.

Even if the plasma power supply is turned OFF, you can still get a serious electric shock if
the plasma power supply remains connected to an electric power source.

Use extreme caution if you do diagnosis or maintenance tasks when the plasma power
supply remains connected to an electric power source and the outer cover or panels are
removed.

& WARNING

Y,

ELECTRIC SHOCK CAN KILL
Voltages at the terminal block and contactors can cause injury or death.

When the line-disconnect switch is in the ON position, there is line voltage at the
contactor and the power distribution PCB.

Use extreme caution when you measure the primary power in these areas.

It is necessary for the cutting system to have electric power to measure line voltage. Use extreme
caution if you do diagnosis or maintenance tasks when the plasma power supply remains plugged in
and the panels on the plasma power supply are removed.

1. Measure the line voltage between the terminals (Figure 66 on page 268) in the following order:

o UtoV
o UtoW
o VtoW

Verify each line to ground.

2. Determine if the voltage between any 2 of the 3 lines is equal to the supply voltage.

3. If any 1 line is equal to or 10% greater than the other 2 lines, examine with the incoming electric
supply lines.

If the incoming electric supply lines are good, contact a licensed
electrician or the electric company that supplies electricity for more
information.
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4. If the voltage between any 2 of the 3 lines is less than the supply voltage:

a. Remove the power from the cutting system. Refer to Remove the power from the cutting
system on page 263.

h. Examine the power cord for damage.
¢. Examine the fuses at the line-disconnect switch. Look for continuity.
d. Repair or replace any damaged or defective parts if found.

9. Repeat these steps until the line voltage between any 2 of the 3 lines is equal to the supply
voltage.

Figure 66
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Diagnostic codes

How to diagnose and troubleshoot diagnostic codes

Use the Corrective action column of Table 37 on page 271 to respond to the diagnostic codes that
show on the CNC or XPR web interface.

Diagnostic codes can include the following abbreviations:
GCC - Gas connect console

CAN - Controller area network

TCC - Torch connect console

t/o = Time out

HF - High frequency

IGBT - Insulated-gate bipolar transistor
Ch1 — Chopper

DC - Direct current, current

Ind — Inductor

MAGFAN - Magnetics fan

HXFAN - Heat exchanger fan
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Table 36 — Diagnostic codes in the web interface

Type Description

Information These codes contain information about the current conditions. In many cases, operator action is
not necessary for Information codes. If action is necessary, the steps are usually simple.

Alert These codes describe conditions that can reduce productivity or quality.

Resolve an Alert code as soon as possible.

Error These codes describe conditions that usually reduce productivity or quality, or cause damage to
cutting system components.

Resolve an Error code as soon as possible.

Failure These codes describe conditions where you cannot start the arc until the condition is resolved.
Failure mode protects the cutting system and system components from permanent damage.

Certain codes can occur if the cutting system has old firmware. Make sure
that you have the most recent XPR firmware. Log into the Xnet at
www.hypertherm.com to download it.

If you cannot find or resolve the problem with the corrective actions in
Table 37, contact your cutting machine supplier or regional Hypertherm
Technical Service team listed in the front of this manual.
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Table 37 — Diagnostic codes

Diagnostic code
number and
category

Diagnostic code
name

Description

Corrective action

XPR action

Code cancels
with

500
Failure

GCC->Main CAN
t/o

The gas connect console
(Core, CorePlus, VWI, or
OptiMix) cannot receive
communications (at least
once-per-second) from the
main control PCB though the
CAN.

501

Failure

Mix->Main CAN t/o

The gas connect console
(Core, CorePlus, VWI, or
OptiMix) cannot receive
communications (at least
once-per-second) from the
main control PCB through
the CAN.

503
Failure

TCC->Main CAN
t/o

The torch connect console
cannot receive
communications (at least
once-per-second) from the
main control PCB through
the CAN.

504
Failure

Ch1->Main CAN
t/o

Chopper 1 cannot receive
communications (at least
once-per-second) from the
main control PCB through
the CAN.

Refer to CAN codes (500 — 503,510 — 513 for gas
connect console, 504, 514 for CAN cable and
jumper block, 507 — 508 for CAN network and bus,
600 — 602 for no CAN communication) on

page 307.

Shut down

Remote on-off

Shut down

Remote on-off

Shut down

Remote on-off

Shut down

Remote on-off

507
Failure

Main no CAN

There is a problem with the
CAN network when power is
supplied to the cutting
system.

508
Error

CAN Busy

The CAN bus is overloaded
(for 10 milliseconds or more).

Refer to CAN codes (500 - 503,510 — 513 for gas
connect console, 504, 514 for CAN cable and
jumper block, 507 — 508 for CAN network and bus,
600 — 602 for no CAN communication) on

page 307.

None

Remote on-off

None

Remote on-off
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Diagnostic code

Diagnostic code

Code cancels

number and Description Corrective action XPR action | .
name with
category
510 Main->GCC CAN | The main control PCB cannot | Refer to CAN codes (500 — 503,510 — 513 for gas | Ramp down | Remote on-off
Failure t/o receive communications (at | connect console, 504, 514 for CAN cable and
least once-per-second) from |jumper block, 507 — 508 for CAN network and bus,
the gas connect console 600 — 602 for no CAN communication) on
(Core, CorePlus, VWI, or page 307.
OptiMix) through the CAN.
511 Main->Mix CAN t/o | The main control PCB cannot Ramp down | Remote on-off
Failure receive communications (at
least once-per-second) from
the gas connect console's
mix module through the CAN.
513 Main->TCC CAN | The main control PCB cannot Ramp down | Remote on-off
Failure t/o receive communications (at
least once-per-second) from
the torch connect console
through the CAN.
514 Main->Ch1 CAN | The main control PCB cannot None Remote on-off
Failure t/o receive communications (at

least once-per-second) from
Chopper 1 through the CAN.
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Diagnostic code

Diagnostic code

Code cancels

number and Description Corrective action XPR action .

name with
category
520 Ignite t/o (no pilot | The sensor in Chopper 1 did | 1. Make sure that the transfer height is correct and | End of cycle | Start or set
Alert arc) not measure current during that the torch is not in contact with the process;

the 600-millisecond ignite
period because no current
path completes between the
nozzle and the electrode.

workpiece.

. Examine the consumables. Replace the
consumables that have damage or excess wear.

. If applicable, make sure that the spark gap PCB

(141595) is correctly connected to the ignition
PCB (141563). Refer to Gas connect console
high-voltage side parts on page 370. Make sure
that the spark gaps illuminate brightly. If they do
not, replace only the spark gap PCB (141595).

. Inspect the main contactor:

Look for black or rough surfaces that are
difficult to remove.

Make sure that the contactor closes

immediately after the Start command is applied.
5. If the contactor is bad, replace it.
. Examine the pilot arc relay. Make sure that it

closes.

. Examine the wiring. Make sure that the coll

receives 24 VDC.

. Inspect the Start circuit/Pilot board. If the Start

circuit/Pilot board is bad, replace it.

. Do atorch lead test. Refer to How to test

continuity between the nozzle and workpiece on
page 339.

remote on-off
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Diagnostic code

Diagnostic code

Code cancels

number and Description Corrective action XPR action .
name with

category
521 Pilot arc t/o (no arc | No current detected on the End of cycle | Start or set
Alert transfer) W('Tlr'k lead (;or ?tooth ot . Make sure that the transfer height is correct. procc:ss; «

milliseconds after the pilot arc remote on-o

current is establishedp . Examine the consumables. Replace the

E o (3 ' consumables that have damage or excess wear.

or a minimum o

milliseconds. the sensor in . Do atorch lead test. Refer to How to test

the work Iea(’:l is unable to continuity between the nozzle and workpiece on

measure current greater than page 339.

the transfer reference value.
522 Preflow t/o The cutting system cannot End of cycle | Start or set
Alert complete the preflow routine process;

within 30 seconds. remote on-off
523 Preflow purge t/o | The preflow purge cannnot None Set process;
Error get to the setpoint within . Review the diagnostic code history for previous remote on-off

45 seconds. gas-related codes. Previous codes can indicate

where to look for flow or pressure problems.
524 Cutflow purge t/o | The cutflow purge cannnot ] ) None Set process;
E get to the setpoint within . Examine the consumables, valves, and inlet remote on-off
rror 45 seconds hoses. Make sure that they are correct. Replace
them if you find damage or excess wear.

525 Inert gas purge t/o | The XPR cutting system is None Set process;
Error unable to complete the N, remote on-off

purge within 45 seconds. The
process did not get selected.
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Diagnostic code

Diagnostic code

Code cancels

number and Description Corrective action XPR action .

name with
category
530 Low psi-Line A » The Line A pressure (P5) | 1. Review the diagnostic code history for previous | Ramp down | Set process;
Alert is less than 75% of the pressure-related codes. Previous codes can remote on-off

setpoint for 200
milliseconds, for any
process; or

P5 is less than 75% of
the P21 sensor reading
for 4 seconds, for a
mixed-fuel gas process;
or

P5 is less than 75% of
the P7 setpoint for

4 seconds, for a F5
process.

indicate where to look for flow or pressure
problems.

. Make sure that the inlet gas pressure for Line A

(P2) or Line B (P1) are in the correct range.

. If the measurement is too high or too low, use

the regulators to adjust the pressure for the
Line A/Line B gas or F5 gas to the correct
range.

. Examine the consumables:

Make sure that the correct consumables are
installed.

Make sure that there is no damage or excess
wear.

. Replace incorrect consumables or

consumables that have damage or excess wear.

. Use the gas volume monitors located near the

pressure transducers to look for gas leaks.
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Diagnostic code
number and
category

Diagnostic code
name

Description

Corrective action

XPR action

Code cancels
with

531
Alert

Low psi-Line B

For a minimum of

200 milliseconds, Line B
pressure is less than 75% of
setpoint.

1. Review the diagnostic code history for previous

pressure-related codes. Previous codes can
indicate where to look for flow or pressure
problems.

. Make sure that the inlet gas pressure for Line A

(P2) or Line B (P1) are in the correct range.

. If the measurement is too high or too low, use

the regulators to adjust the pressure for the
Line A/Line B gas or F5 gas to the correct
range.

. Examine the consumables:

Make sure that the correct consumables are
installed.

Make sure that there is no damage or excess
wear.

. Replace incorrect consumables or

consumables that have damage or excess wear.

. Use the gas volume monitors located near the

pressure transducers to look for gas leaks.

Ramp down

Set process;
remote on-off

532
Alert

Low psi-H,O

For a minimum of

200 milliseconds, the shield
water pressure (P9) is less
than 50% of the setpoint
(2.7 bar/39 psi) and the
setpoint is greater than 0.

Refer to Low shield water pressure code (532) on
page 313.

Ramp down

Set process;
remote on-off
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Diagnostic code

Diagnostic code

Code cancels

number and Description Corrective action XPR action | .
name with
category
533 Low psi-Fb For a minimum of 1. Review the diagnostic code history for previous | Ramp down | Set process;
Alert 200 milliseconds, the F5 pressure-related codes. Previous codes can remote on-off
pressure sensor (P7) is less indicate where to look for flow or pressure
than 75% of setpoint. problems.
2. Make sure that the inlet gas pressure for Line A
(P2) or Line B (P1) are in the correct range.
3. If the measurement is too high or too low, use
the regulators to adjust the pressure for the
Line A/Line B gas or F5 gas to the correct
range.
4. Examine the consumables:
= Make sure that the correct consumables are
installed.
= Make sure that there is no damage or excess
wear.
5. Replace the incorrect consumables or
consumables that have damage or excess wear.
6. Use the gas volume monitors located near the
pressure transducers to look for gas leaks.
534 Low psi-Shield For a minimum of Refer to Low shield gas pressure code (534) on Ramp down | Set process;
Alert 600 milliseconds, the shield |page 314. remote on-off
gas pressure is less than
75% of the setpoint, and the
setpoint is more than 0.
540 Low flow For a minimum of 40 seconds | Refer to Low coolant flow codes (540 — 542) on Shut down | Remote on-off
Error 1-Coolant after the Plasma Start switch | page 315.

is turned ON, the coolant
flow rate is less than
1.9 L/min (0.5 gal/min).
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Diagnostic code

Diagnostic code

Code cancels

number and Description Corrective action XPR action .
name with
category
541 Low flow For a minimum of 10 seconds | Refer to Low coolant flow codes (540 — 542) on Shut down | Remote on-off
Error 2-Coolant after the coolant flow rate page 315.
gets to 1.9 L/min (0.5
gal/min), the flow rate stays
less than 3.03 L/min (0.8
gal/min).
542 Low flow-Coolant | For a minimum of 1 second, Shut down | Remote on-off
Failure the coolant flow rate is less
than 3.79 L/min (1 gal/min).
543 High flow For a minimum of 5 seconds | Refer to High coolant flow codes (543 — 544) on Shut down | Set process;
Error 1-Coolant after the coolant pump stops, | page 317. remote on-off
the coolant flow rate is more
than 3.03 L/min (0.8 gal/min).
544 High flow-Coolant |For a minimum of 1 second, Shut down | Remote on-off
Failure the coolant flow rate is more

than 11.36 L/min

(3.0 gal/min). This code can
also occur when air is in the
line or when there is a torch
blow out.
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Diagnostic code

Diagnostic code

Code cancels

number and Description Corrective action XPR action | .
name with
category
550 No plasma arc For a minimum of 1. Examine the consumables. Replace the End of cycle | Start or set
Alert 10 milliseconds during a consumables that have damage or excess wear. process;
Steady State, the total 2. Do atest for gas leaks. Replace the leaking remote on-off
current decreases 50% components if found.
below the C“’Te”.t setpoint, 3. Examine the J6 connector on the XPR control
and the setpoint is more than .
. PCB. Look for loose or bad connections.
the setpoint for that process , ) .
. Tighten loose connections if found.
(setpoints vary by process ]
type). 4. Examine contactors. Replace the damaged
DG bel The Ch components if found. End o ls
552 JC below e Chopper 1 current 5. Look for DC bus errors. nd of cycle | Set process;
Alert limit-Ch1 decreases below 50% of the ) . remote on-off
setpoint for 50 milliseconds 6. Examine the following components:
and the setpoint is more than | = Chopper
10 A. * Inductor
7. Replace the damaged chopper or inductor if
found.
8. Make sure that the arc remains on the
workpiece during cutting.
9. Make sure to use the correct techniques and
rampdown settings, especially for cutting holes
in simple shapes on aluminum or stainless steel.
Otherwise, diagnostic codes 552 and 553 can
replace the diagnostic code for rampdown
errors (620) when the arc distance between the
torch and the workpiece increases rapidly.
10. If the code continues, contact your cutting

machine supplier or regional Hypertherm
Technical Service team.
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number and Description Corrective action XPR action | .
name with
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555 DC exceeds For a minimum of 1. Examine the consumables. Replace the Shut down | Remote on-off
Failure limit-Ch1 10 milliseconds, the electric consumables that have damage or excess wear.
current for Chopper 1is more | 2, Do a test for gas leaks. Replace the leaking
than 170 A. components if found.
3. Examine contactors. Replace the damaged
components if found.
4. Look for DC bus errors.
5. Examine the following components:
= Chopper
Inductor
6. Replace the damaged chopper or inductor if
found.
7. Make sure that the arc remains on the
workpiece during cutting.
8. If the code continues, contact your cutting
machine supplier or regional Hypertherm
Technical Service team.
560 Over temp-Ch1 The insulated-gate bipolar Refer to Over temp diagnostic codes — Chopper Ramp down |-
Error transistor (IGBT) temperature | (560) and Coolant (587) on page 318.
for Chopper 1 is more than
75°C (167°F).
570 Start on Powerup | The Plasma Start switch is in | Refer to Start switch diagnostic codes (570 — 577) | None Start or set
Alert the ON position before the on page 321. process;
cutting systems goes into remote on-off
Powerup State.
571 Start on wait-start | The Plasma Start switch is in None Start or set
Alert the ON position before the process;

cutting system goes into
Wait-for-Start State.

remote on-off
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Code cancels

number and Description Corrective action XPR action | .
name with
category
574 Start removed The Plasma Start switch is in | Refer to Start switch diagnostic codes (570 — 577) | End of cycle | Start or set
Info preflow the OFF position during on page 321. process;
Preflow State. remote on-off
575 Start removed The Plasma Start switch is in End of cycle | Start or set
Info ignite the OFF position during process;
Ignite State. remote on-off
576 Start removed pilot | The Plasma Start switch is in End of cycle | Start or set
Info the OFF position during Pilot process;
arc State. remote on-off
577 Start removed The Plasma Start switch is in End of cycle | Start or set
Info rampup the OFF position during a process;
Ramp-Up State. remote on-off
580 Over temp-Ind1 The temperature of Refer to Over temp diagnostic codes — Inductor Ramp down | —
Error Inductor 1 (1A) or 2 (1B) is |(580 — 581), Transformers (586) on page 323.
more than 160°C (320°F).
581 Over temp-Ind2 When Condltlops are normal, Ramp down | —
it takes approximately 10
Error minutes for the XPR cutting
system to cool.
Over-temp codes can occur
when cooling takes more
than 10 minutes.
A high ambient temperature
can have an effect on cooling
time.
586 Over temp-Xfmr For a minimum of 5 seconds, |Refer to Over temp diagnostic codes — Inductor Ramp down | —
Error the temperature of the (580 - 581), Transformers (586) on page 323.
transformer is more than
160°C (320°F).
587 Over temp-Coolant | The coolant temperature is Refer to Over temp diagnostic codes — Chopper Ramp down | —
Error more than 85°C (185°F). (560) and Coolant (587) on page 318.

Bunooysajqgnoyy pue sansoubelg



414

[enuB| UOIONIISU| 090018

0L14dX

Diagnostic code

Diagnostic code

Code cancels

number and Description Corrective action XPR action .
name with

category
588 Fan timeout Fan timeout codes can occur Shut down |—
Failure when cooling takes more 1. Identify the over-temp diagnostic codes that

than 1 hour. :

. ] appear on the XPR web interface.

A high ambient temperatur.e 2. Follow the troubleshooting steps for the codes.

can have an effect on cooling

time.
600 No TCC found For a minimum of 30 seconds | Refer to CAN codes (500 — 503,510 — 513 for gas | Shut down | Remote on-off
Error after power is supplied to the | connect console, 504, 514 for CAN cable and

cutting system, the torch jumper block, 507 — 508 for CAN network and bus,

connect console does not 600 — 602 for no CAN communication) on

identify itself to the main page 307

control PCB through the

CAN.
601 No chopper found | For a minimum of 30 seconds | 1. Confirm that the chopper ID connector is Shut down | Remote on-off
Error after power is supplied to the connected to J8.

cutting system, Chopper 1 2. Connect the connectors if necessary.

dogs not identify itself to the 3. If connected, refer to CAN codes (500 — 503,

main control PCB through

the CAN 510 — 513 for gas connect console, 504, 514

' for CAN cable and jumper block, 507 — 508 for
CAN network and bus, 600 — 602 for no CAN
communication) on page 307.

602 No GCC found For a minimum of 30 seconds | Refer to CAN codes (600 — 503, 510 — 513 for gas | Shut down |Remote on-off
Error after power is supplied to the | connect console, 504, 514 for CAN cable and

cutting system, the gas
connect console (Core,
CorePlus, VWI, or, OptiMix)
does not identify itself to the
main control PCB.

jumper block, 507 — 508 for CAN network and bus,
600 — 602 for no CAN communication) on
page 307.
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Diagnostic code

Code cancels

number and Description Corrective action XPR action | .
name with

category
610 Ch1 Torch Protect |A catastrophic failure of a Ramp down | Remote on-off
Failure ChA consumable part is found on

the Channel A Chopper 1 1. Inspect the consumable parts for damage and

current signature. excess wear.
611 Ch1 Torch Protect |A catastrophic failure of a 2. If any consumable part needs replacement, Ramp down | Remote on-off
Failure ChB consumable part is found on refer to Install the consumables on page 138.

the Channel B Chopper 1

current signature.
620 Rampdown error | The chopper duty cycle Make sure that you are following correct cutting Ramp down | Start or set
Alert (arc stretch) exceeds the programmed techniques: process;

detected limit. A rampdown error can » Use a workpiece that is large enough for the remote on-off

be the cause. selected parts or nesting program.

During a ramp-down error, = Use the correct parts or nesting program.

the arc distance between the Rampdown errors can occur when crossing

torch and workpiece large kerfs or cu.ttlng at incorrect helghts.

increases rapidly. * End every cut with the plasma arc still attached

to the workpiece.

Rampdown errors can = Decrease the cutting speed when the end of

decrease consumabile life. the cut is near.

The XPR cutting system can = Stop the plasma arc before the part is

detect and react to completely cut (allow completion of the cut

rampdown errors. This helps during rampdown). _

extend the life of consumable | * Program the path of the torch into the scrap

parts. Refer to Automatic area for rampdown.

rampdown error protection

on page 238.
621 Over voltage-DC | The DC bus voltage is more | 1. Confirm the input-line voltage is within+/-14% | Shut down | Remote on-off
Failure bus than 414 V. of nominal. Refer to Input power requirements

on page 40.

2. If the code continues, contact your cutting
machine supplier or regional Hypertherm
Technical Service team.
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with

622
Failure

Under voltage-DC
bus

The DC bus voltage is less
than 280 V.

1.

Confirm the input-line voltage is within+/-14%
of nominal. Refer to Input power requirements
on page 40.

Remove the power from the cutting system.
Remove the cover from the contactor.

Inspect the contacts for excess wear. Replace
the contactor, if excess wear is found.

Inspect the following contactor components for
loose connections:

Contactor

Input to chopper

Power cord

6. Tighten loose connections if found.

7. Examine the connections from the control PCB

10.

1.

12.

on J6. Look for loose or bad connections on
pins 5 and 6. Tighten loose connections or
replace bad connections.

Make sure that LED D1 on the power
distribution board (141425) is illuminated.

. If not illuminated, examine the power

distribution board. Look for:

120 VAC at the input (J1 pins 5 — 6)
Continuity on fuse FH2 (with power OFF)
é201\8§\0 at the output (J5 pins 7 — 8 and pins
If 120 VAC is not present on the J5 contactor
output pins, inspect J4 and K1 relay
connections for damage.

If K1 is bad, replace either the power
distribution board (141425) or the K1 relay
(003257).

If the code continues, contact your cutting
machine supplier or regional Hypertherm
Technical Service team.

Shut down

Remote on-off
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number and Description Corrective action XPR action .
name with

category
623 Ch1 DC at Idle Chopper 1 isinidle state and | 1. Look for 24 VDC from the power sources (J2 | None Remote on-off
Error the chopper current is more pins 1 — 3).

than 10 A. 2. Ifyou find 24 VDC from the power sources, the

chopper is bad.
3. Replace the chopper if necessary.

626 No DC output-Ch1 |For a mipimum of 1. Inspect the consumable parts for damage and End of cycle | Remote on-off
Alert 250 milliseconds after eXCess wear.

Arc-On State starts,

Chopper 1 does not make 2. If any consumable part needs replacement,

current. refer to Install the consumables on page 138.

This code is applicable only 3. Ifthe .code coqtinues, cpntact your cutting

for processes that start with machlpe suppl!er or regional Hypertherm

argon (Ar) gas. Technical Service team.
631 DC at wait-start The current in the work lead | Refer to Current sensor diagnostic codes (631) on | Shut down | Remote on-off
Failure is more than 5 A while the page 326.

XPR cutting system is in the

Wait-for-Start State.
640 No error There are no active faults. No operator action necessary. None —
Info
642 System powered Power is supplied to the XPR None Start or set
Info cutting system and the process;

customer-supplied, remote remote on-off

on-off switch is in the ON

position (enabled).
643 No process loaded | Power is supplied to the XPR | Select a process to end the Initial checks (2) State | None Start or set
Info cutting system and no of operation and start the Gas purge State (there is process;

process is selected.

no limit for how long the system waits for input).
Refer to Sequence of operation on page 211.

remote on-off
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645 System is off Power is supplied to the No operator action necessary. XPR cutting system | None Start or set
Info cutting system and the operation continues when the remote on-off switch process;
customer-supplied, remote is set to the ON position. Refer to Sequence of remote on-off
on-off switch is in the OFF operation on page 211.
position (disabled).
646 System turned off | Power is removed from the Shut down | Start or set
Info XPR cutting system. process;
remote on-off
647 Process selected | Shows the operator-selected | No operator action necessary. None Start or set
Info process. process;
remote on-off
654 CH1ArcOnTimeout | During Ignite State, Chopper | 1. Remove the power from the cutting system. End of cycle | Remote on-off
Alert 1 does not enter Arc-On 2. Restore electrical power to the cutting system.
State for at least 100 .
. 3. Send a process command to the cutting
milliseconds.
system.
4. If the code continues, contact your cutting
system supplier or regional Hypertherm
Technical Service team.
655 Current (DC) During Preflow State, a 1. Inspect the consumable parts for damage and | Shut down |Start or set
Alert preflow chopper finds current. excess wear. process;
2. If any consumable part needs replacement, remote on-off
refer to Install the consumables on page 138.
3. Examine the torch lead. Look for a short or open
line condition.
660 Thermistor The main control PCB finds a | Use a digital multimeter to measure the resistance | Shut down |Remote on-off
Error Fault-Ind 1 shorted temperature sensor | from the thermistor. Refer to How to measure
in Inductor 1A. resistance from thermistors on page 342.
661 Thermistor The main control PCB finds a Shut down | Remote on-off
Error Fault-Ind 2 shorted temperature sensor

in Inductor 1B.

bunooysajqnoyy pue sansoubelg



0L14dX

[enuel UOIONIISY|

090018

18¢

Diagnostic code

Diagnostic code

Code cancels
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name with

category
666 Thermistor The main control PCB finds a | Use a digital multimeter to measure the resistance | Shut down | Remote on-off
Error Fault-Xfmr shorted temperature sensor | from the thermistor. Refer to How to measure

in the transformer. resistance from thermistors on page 342.
667 Thermistor Chopper 1 finds a shorted Ramp down | Remote on-off
Error Fault-Ch1 temperature sensor near the

insulated-gate bipolar

transistor (IGBT).
670 Thermistor The main control PCB finds a | Use a digital multimeter to measure the resistance | Shut down | Remote on-off
Error Fault-Coolant shorted coolant temperature | from the thermistor. Refer to How to measure

sensor. resistance from thermistors on page 342.
671 No Thermistor-Ind | The main control PCB finds Shut down | Remote on-off
Error 1 an open circuit in Inductor 1

(1A).
672 No Thermistor-Ind | The main control PCB finds Shut down | Remote on-off
Error 2 an open circuit in Inductor 2

(1B).
677 No Thermistor-Xfmr | The main control PCB finds | Use a digital multimeter to measure the resistance | Shut down | Remote on-off
Error an open circuit in the from the thermistor. Refer to How to measure

transformer. resistance from thermistors on page 342.
678 No Thermistor-Ch1 | The XPR cutting system 1. Make sure that the 2 wires for J9 are fully Ramp down | Remote on-off
Error cannot detect the engaged.

temperature sensor for 2. Use a digital multimeter to measure the

Chopper 1. resistance from the thermistor. Refer to How to

measure resistance from thermistors on
page 342.

681 No Thermistor- The main control PCB Use a digital multimeter to measure the resistance | Shut down | Remote on-off
Error Coolant detects an open circuit in the |from the thermistor. Refer to How to measure

coolant sensor.

resistance from thermistors on page 342.
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691 Node reset The main control PCB 1. Inspect the grounding for the cutting system. Shut down | Set process;
Error receives a “console reset” High frequency electromagnetic interference remote on-off

message after power is
supplied to the XPR cutting
system.

(also known as noise) can reset the CAN node.

. Make sure that the green (power-indicator) LED

on the gas connect console and torch connect
console is illuminated.

. If the LEDs are not illuminated, examine the

power distribution board (141425). Look for:

Loose and poorly-connected connectors and
CAN cables.

Evidence of 120 V (D1 illuminated).

. If D1 is illuminated, examine the plasma power

supply control PCB (141322). Make sure that
the remote on-off switch is in the ON position
(enabled) (D89 illuminated). Re-set the switch if
necessary.

. Contact your cutting machine supplier or

regional Hypertherm Technical Service team.
Make sure that you have the Record ID
associated with the error.
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name with
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695 Low Inlet H,-Mix The hydrogen (H,) inlet Refer to Low inlet pressure for H,, Ar, N,, and H,O | None Set process;
Alert pressure (P10) for the mixing | diagnostic codes (695 — 697, 700, 701) on remote on-off
o module in the gas connect page 327
(OptiMix only) console (only for OptiMix) is
less than 8.3 bar £ 0.4
(120 psi % 5).
696 Low Inlet Ar-Mix The argon (Ar) inlet pressure
Alert (P11) for the mixing module
o in the gas connect console is
(OptiMix only) less than 8.3 bar £ 0.4
(120 psi % 5).
697 Low Inlet Ny-Mix The nitrogen (N,) inlet None Set process;
Alert pressure (P12) for the mixing remote on-off
o module in the gas connect
(OptiMix only) console is less than 8.3 bar
+ 0.4 (120 psi = 5).
699 Mix Fault The main control PCB finds a | No operator action necessary. Ramp down | Set process;
Error mixing-module fault in the gas remote on-off
(OptiMix only) connect console.
700 Gas Inlet F5-GCC | The F5 inlet pressure (P6) in | Refer to Low inlet pressure for H,, Ar, N,, and H,O | None Set process;
Alert the gas connect console is | diagnostic codes (695 — 697, 700, 701) on remote on-off
- less than 5.52 bar (80 psi) or |page 327.
E)\r/1\|/)\ll)l or OptiMix more than 8.61 bar (105 psi).
701 Low Inlet H,O The water (H,O) inlet None Set process;
Alert GCC pressure (P8) in the gas remote on-off

(VWI and OptiMix
only)

connect console is less than
2.07 bar (30 psi).
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702
Alert

Shield Gas Inlet N,
TCC

For a minimum of

200 milliseconds, the
nitrogen (N,) inlet pressure
(P4) in the torch connect
console is less than 5.52 bar
(80 psi) or more than

8.61 bar (125 psi).

703
Alert

Shield Gas Inlet O,
TCC

For a minimum of

200 milliseconds, the oxygen
(O,) inlet gas pressure (P4) in
the torch connect console is
less than 5.52 bar (80 psi) or

more than 8.61 bar (125 psi).

704
Alert

Shield Gas Inlet Air
TCC

For a minimum of

200 milliseconds, the air inlet
pressure (P4) in the torch
connect console is less than
5.52 bar (80 psi) or more
than 8.61 bar (125 psi).

705
Alert

Shield Gas Inlet
Ar-TCC

For a minimum of

200 milliseconds, the argon
(Ar) inlet pressure (P4) in the
torch connect console is less
than 5.52 bar (80 psi) or

more than 8.61 bar (125 psi).

If you have a cutting system equipped with a Core,
CorePlus, or VWI gas connect console, refer to Gas
inlet pressure codes (768 — 771) on page 333.

If you have a cutting system equipped with a
OptiMix gas connect console, refer to Process-gas
inlet pressure in the torch connect console
diagnostic codes (702, 705, 769, 770) for
OptiMix-equipped cutting systems on page 330.

None

Set process;
remote on-off

None

Set process;
remote on-off

None

Set process;
remote on-off

None

Set process;
remote on-off

706
Error

No sensor P1-TCC

The P1 pressure sensor in
the torch connect console is
not detected.

Refer to Pressure transducer diagnostic codes
(706 — 715) on page 332.

Ramp down

Set process;
remote on-off
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707 No sensor P2-TCC | The P2 pressure sensor in Refer to Pressure transducer diagnostic codes Ramp down | Set process;

Error the torch connect console is | (706 — 715) on page 332. remote on-off
not detected.

708 No sensor P3-TCC | The P3 pressure sensor in Ramp down | Set process;

Error the torch connect console is remote on-off
not detected.

709 No sensor P4-TCC | The P4 pressure sensor in Ramp down | Set process;

Error the torch connect console is remote on-off
not detected.

710 No sensor P5-TCC | The P5 pressure sensor in Ramp down | Set process;

Error the torch connect console is remote on-off
not detected.

711 No sensor P14- The P14 pressure sensor in Ramp down | Set process;

Error TCC the torch connect console is remote on-off
not detected.

712 No sensor The P6 pressure sensor in Ramp down | Set process;

Error P6-GCC the gas connect console is remote on-off

(VWI and OptiMix not detected.

only)

713 No sensor The P7 pressure sensor in Ramp down | Set process;

Error P7-GCC the gas connect console is remote on-off

(VWI and OptiMix not detected.

only)

714 No sensor The P8 pressure sensor in Ramp down | Set process;

Error P8-GCC the gas connect console is remote on-off

(VWI and OptiMix not detected.

only)

715 No sensor The P9 pressure sensor in Ramp down | Set process;

Error P9-GCC the gas connect console is remote on-off

not detected.
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716 Process Invalid The operator-selected Refer to the smart-fault data value (number) that None Set process;
Error process is not supported by |accompanies the diagnostic code in the XPR web remote on-off
this XPR cutting system. interface to identify the unsupported process and
Smart-fault data values: best corrective action for each:
1:invalid id Refer to the XPR Cut Charts Instruction Manual None Set process;
Process ID = 0 (809830) for guidance about how to select the remote on-off
process ID for a supported process.
2: invalid user Refer to the Connect for Communication on None Set process;
Another interface has control | Page 151 and How to change the device that has remote on-off;
of the cutting system. control on page 196 for guidance about how to in some
Only 1 communication select or change the interface that controls the conditions it
method (Serial, EtherCAT or cutting system. can be
Wireless) at a time can send | If the CNC has control and you change control to necessary to
a process ID to the XPR another device using the RESET OPERATOR set the
cutting system. button in the XPR web interface, you can get a 716 line-disconnect
diagnostic code if you try to send a process from switch OFF and
the CNC. Select RESET OPERATOR again on the then back ON
3: invalid user source same device as before. This gives control backto | Ngne Set process;
Another interface has control | ¢ CNC: remote on-off;
of the cutting system. The RESET OPERATOR button was added to the in some
Only 1 wireless interface at a web interface in XPR firmware revision U. conditions it
time can send a process ID ﬁ:ZeZiary to
to the XPR cutting system. set the
line-disconnect
switch OFF and
then back ON
4: invalid process Refer to the XPR Cut Charts Instruction Manual None Set process;

Incorrect process ID was
sent.

(809830) for guidance about how to select the
process ID for a supported process.

remote on-off
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716 Process Invalid 5: not allowed or system Wait until gas purge or cutting is complete. The None Set process;
Error not ready cutting system cannot accept a new process ID remote on-off
The cutting system is not during gas purge or cutting.
ready for a new process ID. | If the code continues, contact your cutting machine
It can only accept a process | Supplier or regional Hypertherm Technical Service
ID during the following Team.
states: “Initial Checks (2))
“Inert Gas Purge (4); “Wait
for Start (5); “Manual Leak
Test (20)" or “End of Cycle
(14)" states.
6: not supported Refer to How to choose the torch positions and None Set process;
The 4 XPR gas connect process settings you need on page 221 for remote on-off
consoles (OptiMix, VWI, information about different process capabilities.
CorePlus, Core) can have
different capabilities. For
example, argon assist and
argon marking for mild steel
are available for cutting
systems equipped with
OptiMix, VWI, or CorePlus
gas connect consoles, but
not with Core.
717 Low voltage-mix The supply voltage for the Confirm the output voltage of the 24 VDC power Ramp down | Set process;
Alert gas mixer in the gas connect |source in the gas connect console. The output remote on-off
o console is less than 21 V. voltage should be 24 VDC.
(OptiMix only)
718 High voltage-mix | The supply voltage for the Ramp down | Set process;
Alert gas mixer in the gas connect remote on-off

console is more than 27 V.
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719 Mix pwm 100% 100% duty is reached on H,, None Start or set
Alert Ar, or N, proportional valve 1. Make sure that the consumables are correct. process;
supply voltage. Total flow is 2. Make sure that the inlet pressures for N,, Ar, remote on-off
decreased to keep the mix and H, are consistently within acceptable
percentage of the other range.
gases accurate. 3. Make sure that you have the most recent XPR
Because the mixer tries to firmware. You can log into the Xnet at
deliver a flow, the outlet www.hypertherm.com to download it.
pressure can continue to rise.
720 Mix Pout>Pin Pressure out (P21) is more None Start or set
Alert than one of the pressures on | 1 Make sure that the consumables are correct. process;
the inlet side of the mixer 2 | N. A dH during test remote on-off
(P10 - P12) by at least 0.069 | 2 nc;?ase . ;, r, an lepressure uring tes
bar (1 psi). cutflow within acceptable range.
When this occurs, the mixer 3. l\./lake sureYthat yom: haye th(;;1 m)(zst recent XPR
reduces flow to prevent irmware. You can log into the Xnet gt
backflow, which can affect www.hypertherm.com to download it.
cut quality.
721 Mix param There was a failure of the Ramp down | Set process;
Error checksum mixing parameter checksum. remote on-off
1. Use the remote on-off switch to turn OFF and
722 Mix flow cal There was a failure of the then turn ON the cutting system. Ramp down | Set process;
Error mixing flow calibration. 2. If the code continues, replace the gas connect remote on-off
723 Mix pressure cal There was a failure of the console. Ramp down | Set process;
Error mixing pressure calibration. remote on-off
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724 Mix 12C1 There is a mixing 1. Examine the cable used to ground the gas Ramp down | Set process;
Error communication error on connect console. Connect a disconnected remote on-off
12C1. cable or repair a damaged cable if found.
795 Mix 12C2 There is a mixing . Make sure that all external'panels for all system Ramp down | Set process;
Error communication error on components are correctly installed. Install loose remote on-off
12C2. or missing panels if found.
. Make sure that all hardware that holds the
external panels is in position and is tight.
Tighten loose connections if found.
726 Mix system clock | There is a problem with the . Use the remote on-off switch to turn OFF and | Ramp down | Set process;
Error mixing system clock. then turn ON the cutting system. remote on-off
. If the code continues, replace the gas connect
console.
730 Solenoid error V1 | There is an over-current . Inspect the valve driver cable connections for | Ramp down | Set process;
Alert condition for receptacle valve the valve receptacle in the torch connect remote on-off

V1 at the PCB in the torch
connect console.

console.

. Replace the torch V1 valve if you find damage

or excess wear.

. If the code continues, examine the leads. Make

sure the continuity in the leads is good.

. If the continuity is good and the code continues,

replace the control PCB in the torch connect
console.
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category
733 Solenoid error V4 | There is an over-current Ramp down | Set process;
Alert condition for valve V4 at the remote on-off
PCB in the torch connect
console.
734 Solenoid error V5 | There is an over-current Ramp down | Set process;
Alert condition for valve V5 at the remote on-off
PCB in the torch connect
console. . N
: : 1. Examine the wiring for the valve.
735 Solenoid error V6 | There is an over-current . Ramp down | Set process;
" 2. Connect the valve wire to another valve. If the
Alert condition for valve V6 at the he valve is bad remote on-off
PCB in the torch connect error goes away, the valve is bad.
console. 3. Replace the bad valve.
736 Solenoid error V7 | There is an over-current 4 Ist:]eetﬁcheoﬁgr?EEu?:,ts;a::allgz ::e (lf:(;js' Make Ramp down | Set process;
Alert condition for valve V7 at the o y good. . remote on-off
PCB in the torch connect 9. Ifthe continuity is good and the code continues,
console. replace the control PCB in the torch connect
console.
737 Solenoid error V8 | There is an over-current Ramp down | Set process;
Alert condition for valve V8 at the remote on-off
PCB in the torch connect
console.
738 Solenoid error V9 | There is an over-current Ramp down | Set process;
Alert condition for valve V9 at the remote on-off

PCB in the torch connect
console.
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739 Solenoid error V10 | There is an over-current Ramp down | Set process;
Alert condition for valve V10 at the . . remote on-off
PCB in the torch connect 1. Examine the wiring for the valve.
console. . Connect the valve wire to another valve. If the
- : error goes away, the valve is bad.
740 Solenoid error V11 | There is an over-current Ramp down | Set process;
" . Replace the bad valve.
Alert condition for valve V11 at the . ) remote on-off
PCB in the torch connect 4. If the code continues, examine the leads. Make
console. sure the continuity in the leads is good.
741 Solenoid error V12 | There is an over-current + If the continuity is good ar?d the code continues, Ramp down | Set process;
" replace the control PCB in the torch connect
Alert condition for valve V12 at the console remote on-off
PCB in the torch connect '
console.
742 Mix 12C1 Alert There is a mixing alert for . Examine the cable used to ground the gas None Set process;
Alert 12C1. connect console. Connect any disconnected remote on-off
cable or repair a damaged cable if found.
743 Mix 12C2 Alert There is a mixing alert for None Set process;
. Make sure that all external panels for all system
Alert 12C2. . remote on-off
components are correctly installed. Install loose
or missing panels if found.
. Make sure that all hardware that holds the
external panels is in position and is tight.
744 Low Speed- The fan tachometer feedback | 1. Examine the fan. Refer to Identify fan diagnostic | None Set process;
Alert MAGFAN 1 is below the minimum. codes on page 347. Make sure that the remote on-off

following fan connections are good and tighten
loose connections if found:

The fan connector

The wiring to J2 and J5 on the fan power
distribution PCB

The wiring to J7 on the control PCB 1

. Examine the 48 VDC power source output. If
not correct, replace the 48 VDC power source.

. If you do not find any loose connections and the
48 VDC power source is good, replace the fan.
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745 Low Speed- The fan tachometer feedback | 1. Use the remote on-off switch to turn OFF and | End of cycle | Set process;
Error MAGFAN 2 is below the minimum. then turn ON the cutting system. remote on-off

Code 745 initiates the End of
Cycle State because in the
XPR170 there are fewer
thermistors and different
magnetics behind

MAGFAN 2.

2. Send a process ID to the XPR cutting system
and apply the Start command. This will cause
the torch to fire in the air.

3. Examine the fan. Refer to Identify fan diagnostic
codes on page 347. Make sure that the fan
motor is ON and the blades are rotating.

4. If the motor is ON and the blades are rotating
during a 745 code, the fan tachometer could be
bad. Fan replacement is necessary for a bad
tachometer. While waiting for a MAGFAN 2
replacement, you can temporarily exchange the
defective fan with the MagFan 1. Do not
operate the cutting system without a
functioning magnetics fan.

5. If the MAGFAN 2 is not rotating, make sure that
the following fan connections are good and
tighten loose connections if found:

= The fan connector

= The wiring to J2 and J5 on the fan power
distribution board
The wiring to J7 on the control PCB 1

6. Examine the 48 VDC power source output. If
not correct, replace the 48 VDC power source.

7. If you do not find any loose connections and the

48 VDC power source is good, replace the fan.
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748 Low Speed- The fan tachometer feedback | 1. Examine the fan. Refer to Identify fan diagnostic | None Set process;
Alert HXFAN 1 is below the minimum. codes on page 347. Make sure that the remote on-off
following fan connections are good and tighten
loose connections if found:
The fan connector
The wiring to J2 and J5 on the fan power
distribution PCB
The wiring to J7 on the control PCB 1
. Examine the 48 VDC power source output. If
not correct, replace the 48 VDC power source.
. If you do not find any loose connections and the
48 VDC power source is good, replace the fan.
750 Low speed Fan speed is below the . Examine the fan. Refer to Identify fan diagnostic | None Set process;
Alert CAB FAN 1 minimum acceptable RPM codes on page 347. Make sure that the remote on-off

(Control Side)

value.

following fan connections are good:

The fan connector.

The wiring to J7 Low speed CAB FAN 1
(control side) on the fan power distribution
PCB.

The wiring to J7 on the control PCB 1.

. Tighten loose connections if found.
. Examine the 48 VDC power source output. If

not correct, replace the 48 VDC power source.

. If you do not find any loose connections and the

48 VDC power source is good, replace the fan.
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751
Alert

Low speed
CAB FAN 2
(Control Side)

Fan speed is below the
minimum acceptable RPM
value.

1. Examine the fan. Refer to Identify fan diagnostic
codes on page 347. Make sure that the
following fan connections are good:

= The fan connector.

= The wiring to J8 Low speed CAB FAN 2

(control side) on the fan power distribution
PCB.

The wiring to J7 on the control PCB 1.
2. Tighten loose connections if found.

3. Examine the 48 VDC power source output. If
not correct, replace the 48 VDC power source.

4. If you do not find any loose connections and the
48 VDC power source is good, replace the fan.

None

Set process;
remote on-off

752
Error

Phase Fault Ch1

There is a 3-phase error in
Chopper 1.

1. Confirm the input-line voltage is within+/-14%
of nominal. Refer to Input power requirements
on page 40.

2. Remove the power from the cutting system.
3. Remove the cover from the contactor.

4. Inspect the contacts for excess wear. Replace
the contactor, if excess wear is found.
Otherwise, continue with the following steps.

9. Inspect the following contactor components for
loose connections:

= Contactor

= Input to chopper
Power cord

6. Tighten loose connections if found. Otherwise,
continue with the following steps.

7. If the code continues, contact your cutting
machine supplier or regional Hypertherm
Technical Service team.

Shut down

Remote on-off

755
Alert

Low level-Coolant

The coolant level is low.

Fill the coolant reservoir with coolant. Refer to
Coolant Installation on page 203.

None

Set process;
remote on-off
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756
Info

Leak test results

Reports the result of a gas
leak test:

0: leak in vl v12 or hose
leak in b1

leak in v1 or b1

:leak in v1 WO or hose
: leak in b3); break;
:leak in v10 or b3

: manual leak test failed
: manual leak test passed
:leak in v4 v5 v6 or v7
:leak in b2

10: leak in v10 or hose

© 0O N o 0o b~ WON =

11:no n2 inlet or vb

12: leak in p7 volume
13: leakin line A or v1
14: auto leak test failed
15: auto leak test passed
16: timeout

Refer to How to do a gas leak test on page 334.

None

Start or set
process;
remote on-off

757
Error

DC work exceeds
limits

The work lead current
exceeds the setpoint by 5 A.

758
Alert

Main 24 V dip

The 24 V DC bus decreases
to less than 20 V on the main
control PCB.

759
Alert

Main 24 V bus low

The 24 V bus decreases to
less than 20 V on the gas
connect console.

Make sure that you have the most recent XPR
firmware. You can log into the Xnet at
www.hypertherm.com to download it.

If the code continues, contact your cutting machine
supplier or regional Hypertherm Technical Service
team.

End of cycle

Remote on-off

None

Set process;
remote on-off

Ramp down

Set process;
remote on-off
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763 Coolant solenoid | The coolant solenoid driver 1. Inspect the coolant solenoid and wiring. None Set process;
Alert fault finds an over-current Replace them if you find damage or excess remote on-off
condition. wear.
. Make sure that you have the most recent XPR
firmware. You can log in into the Xnet at
www.hypertherm.com to download it.
. If the code continues, contact your cutting
machine supplier or regional Hypertherm
Technical Service team.
764 Main contactor The main contactor driver . Inspect the main contactor and wiring. Replace | None Set process;
Alert fault finds an over-current them if you find damage or excess wear. remote on-off
condition. . Make sure that you have the most recent XPR
firmware. You can log into the Xnet at
www.hypertherm.com to download it.
. If the code continues, contact your cutting
machine supplier or regional Hypertherm
Technical Service team.
766 Pump enable fault | The pump enable driver finds . Inspect the pump solid state relay for damage. |None Set process;
Alert an over-current condition. Replace them if you find damage or excess remote on-off

wear.

. Make sure that you have the most recent XPR

firmware. You can log into the Xnet at
www.hypertherm.com to download it.

. If the code continues, contact your cutting

machine supplier or regional Hypertherm
Technical Service team.
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767 Remote relay fault | The remote on-off relay driver | 1. Inspect the pump solid state relay for damage. | None Set process;
Alert finds an over-current Replace them if you find damage or excess remote on-off
condition. wear.
2. Make sure that you have the most recent XPR
firmware. You can log into the Xnet at
www.hypertherm.com to download it.
3. If the code continues, contact your cutting
machine supplier or regional Hypertherm
Technical Service team
768 Gas inlet — O, Line | Line A O, inlet pressure (P2) | Refer to Gas inlet pressure codes (768 — 771) on | None Set process;
Alert A is below 5.52 bar (80 psi) or | page 333. remote on-off
above 8.62 bar (125 psi).
769 Gas Inlet — Argon | Line B Argon inlet pressure | If you have a cutting system equipped with a Core, |None Set process;
Alert Line B (P1) is below 5.52 bar CorePlus, or VWI gas connect console, refer to Gas remote on-off
(80 psi) or above 8.62 bar inlet pressure codes (768 — 771) on page 333.
(125 psi). If you have a cutting system equipped with a
770 Gas Inlet — N, Line | Line B N, inlet pressure (P1) | OptiMix gas connect console, refer to Process-gas | None Set process;
Alert B is below 5.52 bar (80 psi) or | inlet pressure in the torch connect console remote on-off
above 8.62 bar (125 psi). diagnostic codes (702, 705, 769, 770) for
OptiMix-equipped cutting systems on page 330.
771 Gas Inlet — Air Line |Line A Air inlet pressure (P2) |Refer to Gas inlet pressure codes (768 — 771) on | None Set process;
Alert A is below 5.52 bar (80 psi) or | page 333. remote on-off
above 8.62 bar (125 psi).
772 High Inlet — Line A |Line A inlet pressure (P2) is | Lower the air or O, inlet pressure. Ramp down |Set process;
Alert more than 9.99 bar (145 psi). remote on-off
774 P5 >=P2 Line A (H,-mix) outlet Increase air inlet pressure. Ramp down | Set process;
Alert pressure (P5) exceeds air remote on-off

inlet pressure (P2) and Line A
type is “mix.” The system will
automatically stop cutting
system operation.
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775 Node update Informs the status of the node | Refer to the XPR Firmware Updates Field Service |None Start or set

Alert update. The alert occurs Bulletin (809820). process;
when the PCB updates via remote on-off
wireless connection.

776 Wifi reset The GS2011 wireless Reduce wireless connections to the XPR cutting None Start or set

Alert module has been reset. system. process;

remote on-off
777 Pilot relay fault The pilot relay driver detects | 1. Remove the power for the XPR cutting system. |None Set process;
Alert an over current condition. 2. Remove the control-side panel from the plasma remote on-off

L

power supply.

Examine the control PCB (PCB 1).
Remove J6 from the control PCB.
Remove the cover from the pilot arc relay.
Use an ohmmeter to measure the coil

resistance across wires 21 and 22. You can
expect a resistance of approximately 280 ohms.
If the ohms value is more than 10% above or
below 280 ohms, replace the pilot arc relay.

If the ohms value is within acceptable range,
make sure that you have the most recent XPR
firmware. You can log into the Xnet at
www.hypertherm.com to download it.
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778 Hv relay fault The high-voltage relay driver | 1. Remove the power for the XPR cutting system. | None Set process;
Alert detects an over current . Remove the top and side panels from the torch remote on-off
This code ocours condition. connect console.
only with cutting . Examine the ohmic PCB inside the torch
systems that have connect console.
firmware at Rev J . Remove J2 from the ohmic PCB.
or earlier . Use an ohmmeter and needle probes to

measure the coil resistance across the 2

sockets (J2, 2 female connector). You can

expect a resistance of approximately 126 ohms.

. If the ohms value is more than 10% above or
below 126 ohms, replace the ohmic relay
(Hv relay).
. If the ohms value is within acceptable range,

make sure that you have the most recent XPR

firmware. Log into the Xnet at

www.hypertherm.com to download it.
779 Ch1 15V bus The Chopper 1 15V bus is . Examine the 24 VDC on the connector J2, None Set process;
Alert out of range (below 13 V or pins 1 and 2 on the Chopper 1 assembly. remote on-off

above 17 V).

. If the 24 VDC is absent, examine the wiring on

J2 of Chopper 1. Look for loose connections.

. If you measure 24 VDG, replace the Chopper 1

assembly.
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782 Mix low psi-P2 The Air inlet pressure (P2) in | Increase air pressure. None Start or set
Alert the torch connect console is process;
(OptiMix only) Iesg than 7:58 bar (110 psi) remote on-off

during a mix gas process.

784 Main 24 V high The 24 VDC bus is above 1. Remove the control-side panel from the plasma | Ramp down | None
Error 28 volts. power supply to access the 24 VDC power

supply inside.

2. Use a digital multimeter to find the presence of
24 VDC (+/- 2 VDC) across the Positive (+)
and Negative (-) terminals of the power source.

3. If the voltage is outside of the +/- 2 VDC limit,
replace the 24 VDC power supply.

4. If 24 VDC (+/- 2 VDC) is found across the
Positive (+) and Negative (-) terminals of the
power supply and the 784 diagnostic code
continues, look for 24 VDC (+/- 2 VDC) on the
control board (J1 pins 1 and 3).

5. If voltage on J1 pins 1 and 3 is absent, examine
the red and white wires. If the wiring is good,
replace the control board.

Refer to Sequence of operation on page 211 for descriptions of XPR cutting system operations.
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Diagnostics and Troubleshooting

CAN codes (500 - 503, 510 - 513 for gas connect console, 504, 514 for CAN cable and jumper block,
507 - 508 for CAN network and bus, 600 - 602 for no CAN communication)

& WARNING

2\ ELECTRIC SHOCK CAN KILL

Disconnect electrical power before doing troubleshooting or diagnostic work.

All work requiring removal of the plasma power supply outer cover or panels
ﬁ must be done by a qualified technician.

Refer to the Safety and Compliance Manual (80669C) for more safety
information.

Multiple codes at the same time can indicate a problem with the CAN cable. If there is only one
code, the problem is more likely to be caused by what the code says (not the CAN cable).

\
Yrare

1. Remove the power from the cutting system. Refer to Remove the power from the cutting system
on page 242.

2. For chopper-related codes, make sure that the chopper ID cable connector is fully engaged in
J8 on Chopper 1. If the chopper ID cable connection is good, continue with the following steps:
a. For code 504 alone:

0 Examine the CAN cable connection between Chopper 1 and the control board (PCB 1)
on the plasma power supply. Look for loose connections, bent pins, and bent sockets.

a Tighten loose connections if found.
o If you find bent sockets, order a new cable.

a Ifyou find a bent pin, try to straighten it. If this does not work, order a new cable.
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Diagnostics and Troubleshooting

. If the CAN cable connections are good, examine the PCB for Chopper 1/PCB 2. Make sure

that the following green LEDS are illuminated on each PCB:
o D22 (+18/-5VDC)

o D14 (+5VDC)

o D21 (+3.3VDC)

These LEDs indicate power to the chopper control board (PCB 2).

. If any LEDs are not illuminated, continue with the following steps:

a If all of the LEDs are not illuminated, make sure that the power connector for J2 is fully
engaged.

e If the connector for J2 is fully engaged, make sure that the wiring to the connector is
good.

e Check for 24 V DC, Chopper 1 J2, Pins 1 and 3.

e |[f the wiring is good and the code continues, contact your cutting machine supplier
or regional Hypertherm Technical Service team.

a Ifonly 1 or 2 LEDs are not illuminated, PCB replacement can be necessary. Contact
your cutting machine supplier or regional Hypertherm Technical Service team.

. If the green LEDs on both boards are illuminated, examine the PCB 2 and PCB 3 chopper

boards:

0 Make sure that LED D3 and D4 on PCB 2 are blinking once-per-second (indicates the
microprocessor on the control board is functional).

O Make sure that the DIP switches on S2 are in the following positions:
e 1-OFF

e 2-O0FF
e 3-OFF
e 4-O0OFF

a Make sure that the CAN cable connector is fully engaged in J7.

. If the LEDs are not functioning as described above, contact your cutting machine supplier

or regional Hypertherm Technical Service team.

. If LEDs are functioning as described above, examine LEDs D33 and D34. Flickering

indicates the communications on the CAN cable is functional.

. If LED D33 and D34 are not flickering, contact your cutting machine supplier or regional

Hypertherm Technical Service team.

. If the CAN cable connectors and microprocessor are good and the LEDs appear functional,

but the code continues, contact your cutting machine supplier or regional Hypertherm
Technical Service team.

3. If the code is for the Core, CorePlus, or VWI gas connect console (GCC), go to step 6.

4. If the code is for the OptiMix GCC, go to step 7.

308
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Diagnostics and Troubleshooting

5. If the code is for the torch connect console (TCC), go to step 8.

6. For Core, CorePlus, and VWI GCC codes, examine the CAN cable connections between the
plasma power supply and gas connect console:

Look for loose connections. Tighten loose connections if found.

If the connections are good, make sure that the control board inside of the gas connect
console is tightly mounted to the chassis. Tighten loose connections if found.

Examine control board (141375) inside of the gas connect console. Make sure that the
following LEDs are illuminated:

e D16 (+5VDC)
e D18 (+3.3VDC)

These LEDs indicate power to the PCB. Refer to PCB information on
page 348.

If the LEDs are illuminated, examine LEDs D30 and D31. Look for once-per-second blinking
(indicates the microprocessor on the PCB is functional).

If LED D30 and D31 are blinking once-per-second, examine LEDs D24 and D25. Flickering
indicates the microprocessor on the PCB is functional.

If LED D24 and D25 are flickering and you have codes 600 and 602, make sure that the
connection between the main power supply and gas connect console is good:

a Make sure that the CAN cable between the plasma power supply and gas connect
console is connected.

a Disconnect the CAN cable connection between the gas connect console and torch
connect console.

If D24 and D25 stop flickering, one of the following conditions can be the problem:

o There is a bad connection between the plasma power supply and the gas connect
console. Reconnect or replace the CAN cable if necessary.

a There is a bad connection between the small CAN jumper cable for the gas connect
console control board (141375) and the sheet metal (located inside of the gas connect
console). Reconnect or replace the CAN cable if necessary.

If the control board is functional and the code continues, there is a problem with either the
CAN cable between the gas connect console and torch connect console or with the small
CAN jumper cable for the gas connect console control board (141375) and the sheet metal
(located inside of the gas connect console). Continue with the following steps to identify the
problem cable:

o Disconnect and examine each cable. Look for look loose connections, bent pins, and
bent sockets.

a Tighten loose connections if found.
O If you find bent sockets, order a new cable.
a Ifyou find a bent pin, try to straighten it. If this does not work, order a new cable.

If D24 and D25 are not illuminated and not flickering, the CAN cable to the plasma power
supply is disconnected. Reconnect the CAN cable if necessary.

XPR170
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Diagnostics and Troubleshooting

k.
l

If D24 is not illuminated and D25 is flickering, examine the control board for shorts. Look for
a shorting block across pins 1 and 2 of J16.

If there is a shorting block, remove it and restart the cutting system.

If J16 is open, replace the control board (141375).

7. For OptiMix GCC codes, examine the CAN cable connections between the plasma power
supply and gas connect console:

a.
b.

Look for loose connections. Tighten loose connections if found.

Make sure that the control board (141375) inside of the gas connect console is tightly
mounted to the chassis. Tighten loose connections if found.

Examine the control board inside of the gas connect console. Make sure that the following
LEDs are illuminated on the control board:

e D16 (+5VDC)
e D18 (+3.3VDC)

These LEDs indicate power to the PCB. Refer to PCB information on
page 348.

If the LEDs are illuminated, examine LEDs D30 and D31. Look for once-per-second blinking
(indicates the microprocessor on the PCB is functional).

If LED D30 and D31 are blinking once-per-second, examine LEDs D24 and D25. Flickering
indicates the microprocessor on the PCB is functional.

If LED D24 and D25 are flickering and you have codes 600 and 602, make sure that the
connection between the main power supply and gas connect console is good:

a Make sure that the CAN cable between the plasma power supply and gas connect
console is connected.

a Disconnect the CAN cable connection between the gas connect control board
(141375) and the mixer in the same console.

The gas connect console, mixer, and torch connect consoles can appear
to communicate, even when the CAN cable between them is
disconnected.

If D24 and D25 stop flickering, the CAN cable is bad. One of the following conditions can
be the problem:

a The CAN cable is damaged. Use a Ohm meter to verify the continuity at the end of each
connector of the CAN cable. Verify pin-by-pin and in the same order as the CAN
connectors. For example, Pin_1 on End A corresponds to Pin_1 on End B of the cable.
Replace the cable if no continuity is found.

End A End B

=l [ il N
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Diagnostics and Troubleshooting

o There is a bad connection between the plasma power supply and the gas connect
console. Reconnect or replace the CAN cable if necessary.

a There is a bad connection between the small CAN jumper cable for the gas connect
console control board (141375) and the sheet metal (located inside of the gas connect
console). Reconnect or replace the CAN cable if necessary.

h. If the control board is functional and the code continues, continue with the following steps:
0 Replace the CAN cable between the control board (141375) and the mixer.

a Disconnect the CAN cable between the gas connect console and torch connect
console.

O Make sure that the green LEDs on the mixer are functional, and that the XPR web
interface or CNC screen indicates that the cutting system is equipped with a OptiMix
gas connect console.

i. If D24 and D25 are not illuminated and not flickering, the CAN cable to the plasma power
supply is disconnected. Reconnect the CAN cable if necessary.

J. If D24 is not illuminated and D25 is flickering, examine the control board for shorts. Look for
a shorting block across pins 1 and 2 of J16.

k. If there is a shorting block, remove it and restart the cutting system.

I. Look for CAN problems with the mixer inside of the OptiMix gas connect console. There are
3 LEDs located side-by-side. Look for the green LED. Examine the green LED on the board
of the mixer:

a If the green LED is blinking once-per-second and the yellow LED is flickering, the CAN
cable is good and the cutting system is ready for use.

Q If the green LED is blinking once-per-second and the yellow LED is not illuminated, a
CAN communication failure can be the problem. Examine the CAN cable between the
control board (141375) and the mixer. Look for a loose connection or bent pins.

o If the green LED is blinking once-per-second and the red LED is illuminated (steady, no
flickering), the mixer in the gas connect console can be the problem. Contact your
cutting machine supplier or regional Hypertherm Technical Service team. Technical
Service can help you decide if it is necessary to replace the gas connect console.

8. For TCC codes, examine the CAN cable connections between the gas connect console and
the torch connect console:
a. Look for loose connections. Tighten loose connections if found.

h. Examine the control board (141334) inside of the torch connect console. Make sure that the
following LEDs are illuminated on the control board:

o D43 (+5VDC)
o D46 (+3.3VDC)

¢. If D43 and D46 are not illuminated, use a digital volt meter to measure the power output for
PS1.

a If there is no 24 VDC output, examine the 120 VAC input to PS1. If there is no
120 VAC, examine the power cable connection to the torch connect console and the
120 VAC-out connection from the gas connect console. Tighten loose connections if
found.
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d. If D43 and D46 are illuminated, make sure that 120 VAC-out f