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WARRANTY

GENERAL

HYPERTHERM, Inc. warrants that Products shall be free from defects in materials and workmanship, under
proper and normal use for which such Equipment is recommended, for a period of two (2) years, except only with
respect to the Torch, for which the warranty period shall be one (1) year, from the date of its delivery to you or to
a customer by you, BUT IN NO EVENT SHALL THIS WARRANTY EXTEND BEYOND 36 MONTHS FROM THE
DATE OF ORIGINAL DELIVERY TO YOU BY HYPERTHERM.

HYPERTHERM, at its sole option, shall repair, replace, or adjust, free of charge, any Products covered by this
warranty which shall be retured with HYPERTHERM's prior authorization (which shall not be unreasonably
withheld), properly packed, to HYPERTHERM's place of business in Hanover, New Hampshire, all costs,
insurance and freight prepaid, and which examination proves not to be free from defects in materials and
workmanship. HYPERTHERM shall not be liable for any repairs, replacements, or adjustments of Products
covered by this warranty, except those made pursuant to this paragraph or with HYPERTHERM's written
consent. This warranty shall not apply to any Product which has been mishandied, incorrectly installed, modified
or assembled by you or any other person. HYPERTHERM shall be liable for breach of this warranty only if it
receives written notice of such breach within the applicable warranty period specified herein above. THE
FOREGOING SHALL CONSTITUTE THE SOLE REMEDY TO DISTRIBUTORS OR THEIR CUSTOMERS FOR
ANY BREACH BY HYPERTHERM OF ITS WARRANTY.

PATENT INDEMNITY

Except only in cases of Products not manufactured by HYPERTHERM or manutactured 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
agrees to indemnify, protect and hold harmiess Distributors and their customers against any and all liability or
claims in any manner imposed upon or accruing against Distributors and their customers because of the use in
or about the construction or operation of Equipment or any design, system, formula, combination, article or
material which infringes or alleges to infringe on any patent or other right. Distributors shall notify HYPERTHERM
promptly upon learning of any action or threatened action in connection with any such alleged infringement, and
each party may appoint its own counsel for any such action or threatened action.

DISCLAIMER OF OTHER WARRANTIES

HYPERTHERM MAKES NO WARRANTIES REGARDING PRODUCTS MANUFACTURED BY IT OR OTHERS
(INCLUDING WITHOUT IMPLIED LIMITATION WARRANTIES AS TO MERCHANTABILITY OR FITNESS FOR
A PARTICULAR PURPOSE), EITHER EXPRESS OR IMPLIED, EXCEPT AS PROVIDED HEREIN. This
warranty is in lieu of any and all warranties, express or implied, by law or otherwise; and Distributors are not
authorized to give any other warranty purporting to be binding upon HYPERTHERM upon resale of Products to
their customers. IN NO EVENT shall HYPERTHERM be liable for incidental or consequential damages or injury
1o the person or property of anyone by reason of any defect in any Equipment sold hereunder.

i HD-3070 with Automatic Gas Console Instruction Manual

1-96



TABLE OF CONTENTS

ELECTROMAGNETIC COMPATIBILITY ..

WARRANTY ....coociitiininnininsnesnnsenessesisssaassnes

SECTION1 SAFETY
RECOGNIZE SAFETY INFORMATION

................................................................................... 11
FOLLOW SAFETY INSTRUCTIONS ........ooiriieirtinteerieesseessesceessee s seesssessseeesssesssesesnnsenns 1-1
DANGER, WARNING, CAUTION ..ottt se s e s e e e s sse e s s e e sssnnessnessnnesans 1-1
CUTTING CAN CAUSE FIRE AND EXPLOSION .....cccoiiiiieriecieereesseee e eenee s e e 1-1

1 E= 3 o (=N 7=T | (o] o O 1-1

(o] (oTST (o] AT od (=N 7=T o [0 o TR 1-1
Argon-Hydrogen and Methane Explosion Hazard .............ccooverevennienienncennseenceeseseenane 1-1
Hydrogen Detonation with Aluminum CUtting ........ccocvervmirrnrcierienrreercceecreesree e e e 1-1
ELECTRIC SHOCK CAN KILL ...ttt ettt esessea s se e s e e s s e s snesne e s e e srnenns 1-2
Electric ShOCK Prevention............cccuiiviirieiierieenecrersesre et s e s s e s e s ne e s e sne s 1-2
CUTTING CAN PRODUCE TOXIC FUMES ...........ceiiirrtenrecnee st sseesseeessee s snee s eessnseesnnens 1-2
PLASMA ARC CAN CAUSE INJURY AND BURNS ........coocciiiirerrciescnscirescsneeesssesssesesseesanns 1-3
1 4Ey =101 L@ o T L] (7 o 1= TSR SR 1-3

ARC RAYS CAN BURN EYES AND SKIN........cotiiieienieetreertrncrc e ese e e s aese e e e sseeneees 1-3
o I o (0] (=] (o) o O SO P O 1-3

51 (1 g I 2 () (= 1o o O SR 1-3
CULEING AT ...ttt e et s re et e et st e sear e s e s sne e e e esae e s re e s bee s snsasnneesannenans 1-3
GROUNDING SAFETY ..ttt s e s et s et e st e s s e s e e s amn e st e s snn e sennans 1-3
L o] 1 0= o I RSN 1-3

L o] 1 Q= 1o L= OSSP U PP PR 1-3
INPUE POWET ...ttt e r s s s e s s e s s et e s s rn e s e s snnnnenan 1-3
COMPRESSED GAS EQUIPMENT SAFETY ....ooiiiiiieiiceriesir e sseesssesssesssseeseseessssssssnsenas 1-4
GAS CYLINDERS CAN EXPLODE IF DAMAGED.........cccctviiireeeereenreerceescreeenieeeesneeesnee e 1-4
NOISE CAN DAMAGE HEARING ........ooiiiiiiieieeie et see et s st e s e s n e sae e ssneessreessnannnns 1-4
PACEMAKER AND HEARING AID OPERATION ......cccccciirtiiieriirecteniereeesseeseseesseeseseesneas 1-4
Section 2 DESCRIPTION & SPECIFICATIONS ................ ereerseressnssnsasssasarresnna e rearenas 21
D =T Yo7 ] (o] o SRV PSPSN 2-2
(7= o T=T - RSP PSPPSS 2-2
POWETE SUPPIY .t e et et ssee s e s e e s e s e s se e s a e e e nese e s ene e s be e e sne s nneassnnesans 2-2
AULOMAtIC GAS CONSOIE ......cocueiieieiietreee ettt s e s e s e e s s e e s aee s sae s be e s neesanans 2-2
2 | O] o= To] = SRS S 2-3
PAC184 Machine TOrch ASSEMDIIES .......c.ccveciiivirriiriireitesee et se e ssee e see s sere e s see s neasneesnns 2-3
PAC186 Machine TOrch ASSEMDIIES .......cccuiieieiirriiiiiteesree st s sseee s e e s ee e e s sne e e s saeeesesnnneenes 2-3
45° Torch Quick Disconnect ASSEMDIY .........eeeiiiiiiiiieicre et ere s s s s e e e sanes 2-4
Straight Torch Quick DiSCONNECt ASSEMDIY .......ccceerveiireciiiiierieeciie e s e e e eaee s 2-4
Off-Valve ASSEMDIIES ...ccceeiieeieeieere ettt e b s e e st e aeesesee s sanneenaness 2-4
1001 (Te] o E=1 I 8] o 1 - SRS 2-4
LI aa L= 00T ) =T OO S 2-4
Remote Current Control (RCC) .......cocverrierie ettt s st s st ssvee s sere s s sre s s e e ssnnns 2-4

ST o=ToT) (1o 11 [o] o 1= 3OO 2-7
o1 g o] o) O 2-7

HD-3070 with Automatic Gas Console Instruction Manual fii



TABLE OF CONTENTS

AUtOMALIC GAS CONSOIE .....eiieiicceeerc et st s st e s see e s s se e s s e ne e e e s sn e e s nnnns 2-7
RHF CONSOIE ...ttt ettt sttt e n e s n s e s se e e e s e e s ae e e s aee s sanis 2-8
PAC184 Machine TOrch ASSEMDIIES .......ccccveiiiviiiiiiiierie et se e s e sne s anees 2-8
PAC186 Machine TOrch ASSEmMDIIES .......cccoiiiieiiecieeee et s 2-9
45° Torch Quick Disconnect ASSEMDIY ......coccciiiiiiiiieirccere e e e e e e 2-9
Straight Torch Quick DiscONNECt ASSEMDIY ........coccierrrrieiiieirete e ree e 2-9
Off-Valve ASSEMDIIES .....ooviicieieiiieiitee ettt s s ran e e e s e e s s aa e e s e e s s s s snn e e e eeas 2-9
Motion Control System (Customer SUPPlied) .......ccceecvierrcriernciiiierrcere e seaee e 2-10
(00 (To] 4 F-T L1411 - SRS 2-10
JLILL L T=T 00T 1 (=1 OO 2-10
Remote Current Control (RCC) .....ccciieeeiiiiriieenereinnserrineeeeseene s seerescsnessssnesssseesssssenssensens 2-10

IEC SYMDOIS USEA ...ttt st e se st s e et s e e st e st e e sae e an e s e e e asseesnnanen 2-11
Section 3 INSTALLATION ... iiiins st snessas s sssassssnssssssssn s sssnssssssssasssnsessnnnsssasensannns 3-1
Pre-Installation ..ot e e s 3-2
UPON RECEIPTE ...ttt s e s e e n e s nee e e 3-2
HD-3070 System COMPONENES ......ccceiieiiierireeeirerreerireseresreesete e e s st e s sse e s ee e e e sans 3-2

L0 = T 1 1 PSP PPPRPN 3-2
(T T (= To (U] =T 0 o =T | K= RS RPOP S 3-3
L0740 1= o T OO RTORRRRUI 3-3
[N 7= o T TSSOSO 3-3
MEENANE ... s s e s e e s nne s 3-3

N PSPPSR 3-3
Hard PIUMDING ... e 3-4
Power Supply with Automatic Gas Console Placement ...........cccoccerrvmvrrerinnnrieneseesseesseesseens 3-4
Power REQUIFEMENES .......coiiiieiieie ettt st s e e e e s e e e 3-5
Line Voltage DiSCONNECE BOX .......cocciiieeiiiiiieiiccet ettt 3-4
POWEE CaDbIE ...ttt s e s e s e s er s s ne e e e s e e e e s sne e e s e nnnesennnnens 3-4
240/480V Power Supply Linkboard Configurations........c..cccueecceerreceriinreeeseserenesenesscneeneenns 3-6
220/380/415V Power Supply Linkboard Configurations........c...cceccerirreiineeeneeere e 3-6
WOrk Table GroUNGING ......ccooeriricierecirrrrre st rers s s e s s see s st s sesee s e e e s eaee s s ne e s e e esenssnnnnes 3-6
EQUIPMENT GrOUNAING ...ccieceiiieiiirciriercireresere e e seseee st s st eses et e s ssneesess e e s s seesessene s snanessasanesnsnns 3-7
Connect POWEE Cable ... s e e s s e s nn e e 3-8
POWET SUPPIY et s e s s e s s e s e s s an e s nen s 3-8
Line Voltage DiSCONNECT BOX ......cccoueriierieriierieseceeees st s te e s s s ear e s eee e s e e s e e s annas 3-8
Local/External Pierce Delay FUNCLON ......ccccoiiiiiicieee ettt s nes e 3-9
Local/External Current Set FUNCHON ...........ccoviiiiiiiienree sttt ee s s ne e s e 3-9
Torch Lifter REQUIFEMENT ........oo it s e s 3-9
1415 e= 1 F= U1 o R URTTRUTRRN 3-10
System Units PIaCEMENT ...ttt e 3-10
Remote High Frequency CONSOIE ........cooiiiriiieieee ettt 3-10
AUIOMAtIC GAS CONSOIE .......eeieieeieei ettt s s e s een e e e ene s 3-10
Torch Quick Disconnect Assemblies/Off-Valve Assembly .........cccoceerieiiicencinniiennieeneeen, 3-10
Cable, Hose & Lead Set INterconnections .........ccceeveeeveeerecenencneeneneeeseseeeennnes T 3-14
Power Supply to RHF Console and Work Table Interconnections ..........cccoeevevrecceeenicenn. 3-16
Power Supply to Automatic Gas Console Interconnections .........cccccceeveervrrrreersseeersvennnens 3-20
Power Supply to Machine Interface/Timer-Counter Interconnections .......c.ccccceveeueeennneeen. 3-23
Power Supply to Machine Interface Interconnections ..........cccocervcriciecinnsenenee e 3-23

iv HD-3070 with Automatic Gas Console Instruction Manual



TABLE OF CONTENTS

Power Supply to Machine Interface/RCC Interconnections ...........cceeeveveeresreeceenecensncenns 3-23
Gas Console to Machine Interface INterconnections ...........ccecvveeveeercccieeeccceeresceee e, 3-23
RHF to Torch Quick Disconnect Interconnections...........cccceevevericceiieseenneseceecs e 3-28
Gas Console to Off-Valve Assembly Interconnections ..........cccocvervrienrienen e 3-30
Off-Valve Assembly to Torch Quick Disconnect Interconnections ..........ccceccuverrvveeercrineenn. 3-32
Gas Supply Hose InterconneCtions .........coocciviieiiiiiincen it 3-34
PE Ground Cable INtercONNECONS ..........uuiiiieiiiieieer et s e e e e s e 3-34
Mount PAC184/PAC186 Torch to QUICK DISCONNECE .........ccerrueiirrveerieinreniere e sccseeesssseeeenans 3-35
Torch Coolant REQUIFEMENTS .......c.cciiiiiiiiirrerce et ne e 3-36
Filling Torch Coolant SYSIEM ........ccccciiiiiiiiiiiin e e 3-38
Lo B T =1 F= 11T I PP PSPPI 3-38
Section 4 OPERATION .......cooiiotimimimieenmsssnissssniissmssessmsssssissssnmsssssssssssssasass snssnssnsssnsssssnnssssssnnness 4-1
(070]41170] S3= T o N [ 1o [ToT=1 (o} £ SO 4-2
Power Supply Control Panel..........cociiiiiiiiiicieire ettt 4-2
Automatic Gas Console Front Panel ..........ccovviirieeiiiiinnciensnesesessssee s seessssenesssseesesessessssane 4-4
LCD Display Error MESSAGES ....ccccvuvierrrrerriirerirrereneererastesssereesaseessesseesassessessnsessassesessssessennees 4-7
Plasma System (PS-ERR) ....c.ccceeiiiiiieeie et se e s 4-7
Gas System (GS-ERR) ..ottt 4-8
Automatic Gas Console Rear Panel ...........cceiiiiieiiiiiiereeeeen e e e s s e 4-9
Daily Operating ProCEAUIE ........ccoociiiiiiiiiiiiiircte ettt s ar e s 4-10
LOCAI MOAE ...ttt st e s s e sar e e e s e e e e se e s s s s s ssnnn e e e e e s e e e e eseanasnnassananas 4-10
L2 1= 4107 L= 31 1Y, [ To 1= X SRR 4-11
Changing Consumable PAmS ...t s s 4-12
Removal and INSPECHION .....cc.eeeiciieiee sttt e ear e s s 4-13
LR T=T o1 E= Yo=Y 14T o PN 4-13
Blow Back Option to Purge Coolant HOSES .........ccccivrrrerrerireitir et 4-16
(@014 a0 R T=To] o] a1 (o {1 =Y 4-17
How to Get Better Cut QUAIITY ......oeveerieeiriinienirrenen ettt et se e e 4-17
L0107 o T | = 4-17
(B (oYX 0] oo 11 o] o T3PPSR 4-17
Shape Of CUL SUMACE .....ccceieiieeeicereccee ettt s e e s s s ar e s nr e s e en e s semsnenenne 4-18
SmMOoothNess Of CUt SUMACE ....ccceeiceieiciiirerer it e e s e e 4-18
How to Get Longer Consumable Life ........coocoiioeiiiiienereeir et 4-18
Piercing Height ...... .o e 4-19
PIErCe DEIAY ....coeeeurieiiieiee ettt e 4-19
LR =T 00T o3 1o o PR 4-19
[ L=Tod 1 oo [N N £ PRSP 4-19
[\ (0.7 1= 30 I (= S USRI 4-19
ShIBIA LIfE .uveeieeieeeieiirie ettt et ee ettt s et s et e s be e s e e e s e e saee e sneeere s nnesneeaan 4-19
HOW t0 Get BEHEE PIrCES ..ottt 4-20
How to Increase Cutting SPEEAS .......coocieriiriir ittt e s s 4-20
TechniCal QUESTIONS ........eiiiiiiiiiei et s s e e e e s st e e s se e e e e e sesnaeeeesssssannneaeesnesnns 4-20
Operating Data (Cut) Chars ........ccoiiiieiee ettt e e s e s me e n e aas 4-21
Section 5 MAINTENANCE. ........c.ccicctiitinictninessrsssisssmsssssssssssasssssmsssssasssssnsasssassssasnnssessansnesssnsesases 5-1
[ g1 e (U T i o] o N O P 5-2
ROUEINE MaINTENANCE ......oirieceeer ettt st s e s e s e s an e s e e s ne e s senseeeeennsensnnnees 5-3

HD-3070 with Automatic Gas Console Instruction Manual v



TABLE OF CONTENTS

Torch, Quick Disconnect/Off-Valve and Torch Leads InSpection .......ccccceeccvceviircceereeeiiccceneennnn, 5-3
Power SUPPIY INSPECHION ......oieiiiiiciie ettt s e e e s 5-3
Gas COoNSOIE INSPECLION .....ccieiiieiiieiiiiieecrre et e s s e st e s et e e s e ner e s seenneeeeeeeeesnsnnneenansn 5-4
2] O ETo) [T [ L] o= i o] o TP 5-4
Starting Sequence 0f HD-B070 .......ccoociriirieieertee et esree s e e eaeese e s e e e s e sne s e e s e e neeaens 5-5
L1207 g T=Te] 1 SRR 5-7
QI (o101 o] =] ¢ ToTo] 115 T IS TN 5-10
STATUS LED TroubleShOOtING ....coveirieeeieeieneieeiesetreie e st e e s ee e s e e st e e e 5-15
Status LED Troubleshooting Flow Diagrams ..........cccccvvvviininiinninnniniiinecnesis e 5-19
Error Codes and MESSAQES ....cucvurerierruereerieireieerintaseeessteetesseeseseesssesesee s seasseesanesseesaneesansessuneasnseens 5-28
Power Supply Control Board Error COUES ........cceeeeierernereiereee et st s s eesee e naes 5-28
Gas Console Error MESSAJES ....cocveceriririricririris ettt et ss s sas e e 5-30
POWET SUPPIY SYSLEIM ..ottt st ese e s see e e e s saee s e e s eesneeans 5-30

1O =TT (=1 1o OSSR 5-31

Power Supply System Error Message FIow Diagrams .........c.cccevveeierrnrenninininnien e 5-33
Gas System Error Message FIOW Diagrams .......c.cccvvciirieeernieenineesesres e esere s sneeessensssnns 5-47
Relay Board LED Status INiCatOrS ......c..oovviiiiiiieiiee ettt 5-56
01T =T ST oo YT 5-56
[T 070 oY1 = PP PSR 5-62
Control Board LED Status INAICAIONS ........evieveeiiiiiniereererecr st ae e e e 5-64
o T RS0 o] o PO ORPO 5-64

L€ T 0o 1T - PR 5-65
Gas System Back Pressure CheCKS .......cociicereeiererene et 5-66
Gas Console Manifold HOSE CONNECHIONS .......ceiieeeimrierireireeieernreeeesesrre e see s ner e s sessnrere s e s s sseneneseenen 5-69
CH130 Chopper Module Test ProCEAUIE ...........cciiceiiiceirrceir et 5-70
PAC186 TOrch MaintENanGCe ........ccoicciiiiiiiciiee e ccrtee e eeesee e e e s esee e e e s re e e s sne e s sessaans e s e e s s e smaenee 5-73
Water Tube Removal and Replacement ... 5-73
Bullet Plug Removal and Replacement ..o e 5-75
High Current Contact Removal and Replacement ..., 5-75
SectioN 6 PARTS LIST .....oociiiirciriiianissnissssssssssmssssssss s s s s s s s s sesassssansssssssennensnssssanasannes 6-1
(0T 1 T3 o] o TN 6-2
oL ST o o 1= TN 6-2
1070 ) 11 1] I == o 1= 6-2

[ (0T 1 T4 =Y 4o S P 6-4
Front Interior-Right and Left Sides ..o 6-5

107 o B RO @1 gTo o] o1 g N TN 6-6
Linkboard Subassembli€s .......ccoucveeriieeeeeieie e 6-8
Center Panel and Bottom-Right Side ........c.cccceiiiiiiniiiii e 6-9
Center Panel and Bottom-Left SIde ......couviciiiiieiiiieener e 6-10
Rear Interior-Right and Left SIdes .......ccoocceiiiiiie 6-11

L | L@ I oY g1 I L 6-12
R T 4 (=T T ) G PR 6-14
RHF CONSOIE ......ueiiiiiiiiiccitiiei it resreee s ser e s s erae e s s e esere e se e s sne e e s se e e e e s senntee s s seasaess s snnnesessssnnnnens 6-16
AUtOMALIC GAS CONSOIE ...ccoiiieeiicceetee ettt er e e e e e s e e s s s e e e s s ame e e e e e s annnnes 6-18
Enclosure, Front Panel and INTEHOL ........c.vereeeeeierierccer e s ss s e s 6-18
Manifold SA, Motor-Valve SA and REaAr ........cccvveereeririiee s e s en e s 6-20
PAC184 Machine TOrch ASSEMDIIES ......ccoeeeiiiiiiereriree e see s et s s csee e s e e s s e e s s e e s esn e s s s me e eennes 6-22

Vi HD-3070 with Automatic Gas Console Instruction Manual



TABLE OF CONTENTS

PAC186 Machine Torch ASSEmDIIES .......ccocuiiieieiiiiiitireeter e e 6-23
45°Torch Quick Disconnect Assembly and Mounting SIEeve ..........ccccevieeiiirn e 6-24
Straight Torch Quick Disconnect Assembly, Mounting Sleeve and Spacer .........cccccoveveeceerieenneen. 6-24
Off-ValvVe ASSEMDIIES ....cveiiceeieireeiee et e e s e s en e s e e s e e s e s mmn e e e e s s mmnaee s 6-25
PAC184 Torch Consumable PamS .........cccoeierriiieieiinniereee e ssee e see st s e s e s e e ssseessseesssnnssssnnes 6-26
PAC184 Consumable Pams Kits ......ccccccviiiiireiincir st 6-26
PAC186 Torch Consumable PaMS ........cccoviiiiiiiiiiiii ittt 6-27
PAC186 Consumable Parts Kits .......cccoccciiiiiiiiiiiiiiineer e e 6-29
System Interconnecting Leads, Cables and HOSES .........c.cceevirviiriencieniccceencereeee e See Section 3
Appendix A HD-3070 CNC SIGNAL INTERFACE LIST .....ccccccnvemrivemnsnnrinsissnisssnrssssnssssnssesesassnss a-1
Appendix B GAP CONTROL BOARD DIP SWITCH FUNCTIONS ..........ccccemmrmminmnssennsessnsennas b-1
Appendix C PROPYLENE GLYCOL SAFETY DATA .......cccciiimircimrnnemsnresessnesssssesssessnssnsesssesas c-1
BENZOTRIAZOLE SAFETY DATA........cccecenuerueee . c-9
Appendix D TIMER-COUNTER ......coureeuuremsrersnsssssssssssssssssssssssssssssssssssssssssssssssssessessans d-1
Appendix E REMOTE CURRENT CONTROL (RCC) .....ccccocuimmmsmmssmssssmsmsnsnssessssmssssassasmssssansssassas e-1
Appendix F ELECROMAGNETIC COMPATIBILITY (EMC)......cccccnicmnsmmiemsmsnmsesnessmissmsesssmssssssanes f-1
Diagrams
HD-3070 Gas System Schematic (3 SheetS) ......c.ceecveieeiiiriiniii e 013-2-268
HD-3070 Coolant System SchematiC.........ccccverrrririrrierreir e e 129-2-255
HD-3070 Power Unit Electrical Diagram (2 Sheets) .......ccecceveiiieinnercircccrcece e 013-4-266
HD-3070 Gas Console Electrical Diagram .........cccocoevriiinniiiniiiniieeeneeseee 013-4-269

HD-3070 with Automatic Gas Console Instruction Manual vii



Section 1 SAFETY

A RECOGNIZE SAFETY INFORMATION

The symbols shown in this section are used to identify
potential hazards. When you see a safety symbol in
this manual or on your machine, understand the
potential for personal injury, and follow the related
instructions to avoid the hazard.

/ﬁ] FOLLOW SAFETY INSTRUCTIONS

Read carefully all safety messages in this manual and
safety labels on your machine.

¢ Keep the safety labels on your machine in good
condition. Replace missing or damaged labels
immediately.

* Learn how to operate the machine and how to use
the controls properly. Do not let anyone operate it
without instruction.

* Keep your machine in proper working condition.
Unauthorized modifications to the machine may
affect safety and machine service life.

DANGER WARNING CAUTION

A signal word DANGER or WARNING is used with a
safety symbol. DANGER identifies the most serious
hazards.

* DANGER and WARNING safety labels are located
on your machine near specific hazards.

* WARNING safety messages precede related instruc-
tions in this manual that may result in injury or death
if not followed correctly.

¢ CAUTION safety messages precede related instruc-
tions in this manual that may result in damage to
equipment if not followed correcitly.

Fire Prevention

* Be sure the area is safe before doing any cutting.
Keep a fire extinguisher nearby.

¢ Remove all flammables within 35 feet (10 m) of the
cutting area.

¢ Quench hot metal or allow it to cool before handling
or before letting it touch combustible materials.

¢ Never cut containers with potentially flammable
materials inside — they must be emptied and
properly cleaned first.

e Ventilate potentially flammable atmospheres before
cutting.

e When cutting with oxygen as the plasma gas, an
exhaust ventilation system is required.

Explosion Prevention

¢ Do not use the plasma system if explosive dust or
vapors may be present.

* Do not cut pressurized cylinders, pipes, or any
closed container.

* Do not cut containers that have held combustible
materials.

CUTTING CAN CAUSE FIRE OR EXPLOSION

WARNING

Explosion Hazard
Argon-Hydrogen and Methane

A

Hydrogen and methane are flammable gases that
present an explosion hazard. Keep flames away from
cylinders and hoses that contain methane or hydrogen
mixtures. Keep flames and sparks away from the torch
when using methane or argon-hydrogen plasma.

A

e When cutting aluminum underwater, or with the
water touching the underside of the aluminum, free
hydrogen gas may collect under the workpiece and
detonate during plasma cutting operations.

¢ Install an aeration manifold on the floor of the water
table to eliminate the possibility of hydrogen deto-
nation. Refer to the Appendix section of this manual
for aeration manifold details.

WARNING

Hydrogen Detonation with Aluminum Cutting

HYPERTHERM Plasma Systems
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SAFETY

Touching live electrical parts can cause a fatal shock or
severe burn.

¢ Operating the plasma system completes an electrical
circuit between the torch and the workpiece. The
workpiece and anything touching the workpiece are
part of the electrical circuit.

¢ Never touch the torch body, workpiece or the water in
a water table when the plasma system is operating.

Electric Shock Prevention

All Hypertherm plasma systems use high voltage (up to
300 VDC) to initiate the plasma arc. Take the following
precautions when operating this system:

¢ Wear insulated gloves and boots, and keep your
body and clothing dry.

* Do not stand, sit or lie on — or touch — any wet
surface when using the plasma system.

¢ Insulate yourself from work and ground using dry
insulating mats or covers big enough to prevent any
physical contact with the work or ground. If you must
work in or near a damp area, use extreme caution.

* Provide a wall-mounted disconnect switch close to
the power supply with properly sized fuses. This
switch allows the operator to turn off the power
supply quickly in an emergency situation.

* When using a water table, be sure that it is correctly
connected to earth ground.

A %? ELECTRIC SHOCK CAN KILL

Install and ground this equipment according to the
instruction manual and in accordance with national
and local codes.

Inspect the input power cord frequently for damage
or cracking of the cover. Replace a damaged power
cord immediately. Bare wiring can Kkill.

Inspect and replace any worn or damaged torch
leads.

Do not pick up the workpiece, including the waste
cutoff, while you cut. Leave the workpiece in place or
on the workbench with the work cable attached
during the cutting process.

Before checking, cleaning or changing torch parts,
disconnect the main power or unplug the power
supply.

Never bypass or shortcut the safety interlocks.
Before removing any power supply or system enclo-
sure cover, disconnect electrical input power. Wait 5
minutes after disconnecting the main power to allow
capacitors to discharge.

Never operate the plasma system unless the power
supply covers are in place. Exposed power supply
connections present a severe electrical hazard.
When making input connections, attach proper
grounding conductor first.

Each Hypertherm plasma system is designed to be
used only with specific Hypertherm torches. Do not
substitute other torches which could overheat and

present a safety hazard.

Cutting can produce toxic fumes and gases that
deplete oxygen and cause injury or death.

¢ Keep the cutting area well ventilated or use an
approved air-supplied respirator.

* Do not cut in locations near degreasing, cleaning or
spraying operations. The vapors from certain
chlorinated solvents decompose to form phosgene
gas when exposed to ultraviolet radiation.

CUTTING CAN PRODUCE TOXIC FUMES

Do not cut metal coated or containing toxic materi-
als, such as zinc (galvanized), lead, cadmium or
beryllium, unless the area is well ventilated and the
operator wears an air-supplied respirator. The
coatings and any metals containing these elements
can produce toxic fumes when cut.

Never cut containers with potentially toxic materials
inside — they must be emptied and properly cleaned
first.

1-2
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v
_

Instant-On Torches
Plasma arc comes on immediately when the torch
switch is activated.

PLASMA ARC CAN CAUSE INJURY AND BURNS

The plasma arc will cut quickly through gloves and
skin.

¢ Keep away from the torch tip.

¢ Do not hold metal near the cutting path.

¢ Never point the torch toward yourself or others.

«

Eye Protection Plasma arc rays produce intense
visible and invisible (ultraviolet and infrared) rays that
can burn eyes and skin.

» Use eye protection in accordance with applicable
national or local codes.

* Wear eye protection (safety glasses or goggles with
side shields, or a welding helmet) with appropriate
lens shading to protect your eyes from the arc’s
ultraviolet and infrared rays.

ARC RAYS CAN BURN EYES AND SKIN

Skin Protection Wear protective clothing to protect

against burns caused by ultraviolet light, sparks and

hot metal.

¢ Gauntlet gloves, safety shoes and hat.

¢ Flame-retardant clothing to cover all exposed areas.

¢ Cuffless trousers to prevent entry of sparks and
slag.

¢ Remove any combustibles, such as a butane lighter
or matches, from your pockets before cutting.

Work Cable Attach the work cable securely to the
workpiece or the work table with good metal-to-metal
contact. Do not connect it to the piece that will fall away
when the cut is complete.

Work Table Connect the work table to an earth
ground, in accordance with appropriate national or local
electrical codes.

Lens Shade Cutting Area Prepare the cutting area to reduce
Arc Current AWS (USA) ISO 4850 reflection and transmission of ultraviolet light:
Upto 100 A No. 8 No. 11 ¢ Paint walls and other surfaces with dark colors to
100-200 A No. 10 No. 11-12 reduce reflection.
200-400 A No. 12 No. 13 ¢ Use protective screens or barriers to protect others
Over 400 A No. 14 No. 14 from flash and glare.
e Warn others not to watch the arc. Use placards or
signs.
GROUNDING SAFETY Input Power

* Be sure to connect the power cord ground wire to
the ground in the disconnect box.

¢ [f installation of the plasma system involves connect-
ing the power cord to the power supply, be sure to
connect the power cord ground wire properly.

* Place the power cord's ground wire on the stud first,
then place any other ground wires on top of the
power cord ground. Fasten the retaining nut tightly.

 Tighten all electrical connections to avoid excessive
heating.

HYPERTHERM Plasma Systems
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COMPRESSED GAS EQUIPMENT SAFETY

* Never lubricate cylinder valves or regulators with oil
or grease.

* Use only correct gas cylinders, regulators, hoses and
fittings designed for the specific application.

* Maintain all compressed gas equipment and associ-
ated parts in good condition.

* Label and color-code all gas hoses to identify the
type of gas in each hose. Consult applicable national
or local codes.

Gas cylinders contain gas under high pressure. If

damaged, a cylinder can explode.

* Handle and use compressed gas cylinders in accor-
dance with applicable national or local codes.

* Never use a cylinder that is not upright and secured

in place.

Keep the protective cap in place over valve except

when the cylinder is in use or connected for use.

Never allow electrical contact between the plasma

arc and a cylinder.

* Never expose cylinders to excessive heat, sparks,
slag or open flame.

* Never use a hammer, wrench or other tool to open a
stuck cylinder valve.

NOISE CAN
DAMAGE HEARING

O

Prolonged exposure to noise from cutting or gouging

can damage hearing.

* Use approved ear protection when using plasma
system.

* Warn others nearby about the noise hazard.

PACEMAKER AND HEARING

m AID OPERATION

Pacemaker and hearing aid operation can be affected
by magnetic fields from high currents.

Pacemaker and hearing aid wearers should consult a
doctor before going near any plasma arc cutting and
gouging operations.

To reduce magnetic field hazards:

» Keep both the work cable and the torch lead to one
side, away from your body.

* Route the torch leads as close as possible to the
work cable.

* Do not wrap or drape the torch lead or work cable
around your body.

* Keep as far away from the power supply as possible.

ADDITIONAL SAFETY INFORMATION

1. ANSI Standard Z49.1, Safety in Welding and Cutting, American
Welding Society, 550 LeJeune Road
P.O. Box 351020, Miami, FL 33135

2. ANSI Standard Z49.2, Fire Prevention in the Use of Cutting and
Welding Processes, American National Standards Institute
1430 Broadway, New York, NY 10018

3. ANSI Standard Z87.1, Safe Practices for Occupation and
Educational Eye and Face Protection, American National
Standards Institute, 1430 Broadway, New York, NY 10018

4. AWS F4.1, Recommended Safe Practices for the Preparation for
Welding and Cutting of Containers and Piping That Have Held
Hazardous Substances, American Welding Society
550 LeJeune Road, P.O. Box 351040, Miami, FL 33135

5. AWS F5.2, Recommended Safe Practices for Plasma Arc
Cutting, American Welding Society
550 LeJeune Road, P.O. Box 351040, Miami, FL 33135
6. CGA Pamphlet P-1, Safe Handling of Compressed Gases in
Cylinders, Compressed Gas Association
1235 Jefferson Davis Highway, Arlington, VA 22202
7. CSA Standard W117.2, Code for Safety in Welding and Cutting,
Canadian Standards Association Standard Sales
178 Rexdale Boulevard, Rexdale, Ontario MOW 1R3, Canada
8. NFPA Standard 51B, Cutting and Welding Processes, National
Fire Protection Association
470 Atlantic Avenue, Boston, MA 02210
9. NFPA Standard 70-1978, National Electrical Code, National Fire
Protection Association, 470 Atlantic Avenue, Boston, MA 02210
10. OSHA, Safety and Health Standards, 29FR 1910
U.S. Government Printing Office, Washington, D.C. 20402.

1-4
9-98

HYPERTHERM Plasma Systems



Section2 DESCRIPTION & SPECIFICATIONS

In this section:

(B 1=T=Te7 g1 o7 1 o] o [0S PSSP 2-2
LCT=T =T =1 SRR 2-2
POWET SUPPIY .ttt rnteec e cees st s eesnn e s s sae s se e s s smannnnsasnnanans 2-2
AUtOMALIC GAS CONSOIE ......ceeeeeeeccteeee e ereeeccreeeeessasreseesessrssassssessssnes 2-2
2 1 [ 0o 1Yo [ 2-3
PAC184 Machine Torch ASSembIies .........ccceceeeemmmreriierecceeeecrnrereeeeeeeeeesseennns 2-3
PAC186 Machine Torch ASSEMDIIES ..........ceeeeeceeeeieiireeeeeeeeecceereeeeeeeneseeeereeeans 2-3
45° Torch Quick Disconnect ASSemDIY ........cuuiiiiiiiiiiiiircicreere e ee e cernes 2-4
Straight Torch Quick Disconnect Assembly ........cccoeeirverrviiicncieniniinieeeee 2-4
Off-Valve ASSEIMDIIES ....cccuveueeciiietieeeeeeeeceeeeeeeee e eeese s ressss s senn e sssesaeans 2-4
10]0)1Te] o T 1 I 011 £ TSP 2-4

L1100 0o 1T ¢ (= GO 2-4
Remote CUrrent CONtIOl .........ccceiiiieieieeiieieieieccccccenrerennesseseseeeesnnsersessesssenns 2-4

SPECIICALIONS ...ceeeereeeieiicceeeeeee ettt e e reee s e saee e e e e e e e se s s e e nna e sasnaneeaeaas 2-7
POWET SUPPHES ...ttt e e s s srar s er e s n e s saeae 2-7
AUtoMAtic GAS CONSOIE .....cceeeeeeieceeeeeeeeee e reresa e s e s asnnsensesaseans 2-7
2 | [l 00 o TT o [T 2-8
PAC184 Machine Torch Assemblies ..........ccccccceeiiimiiiiiiiiiieerrieeererreeeeeeeeeeannenees 2-8
PAC186 Machine Torch ASSEmMDIIES ..........uuiiiiiiiiiiiiiiiciiiceeeeeeeeeeeeeeeeeeennneneens 2-9
45° Torch Quick Disconnect Assembly .........ccccoceiiiiiiiiiiiniciiniinieenees 2-9
Straight Torch Quick Disconnect Assembly ........ccccovverviieniiinnecnnercccceeeeeene 2-9
Off-Valve ASSEMDIIES ........eceiiiieeeeeeeeee e creeeesssssaeeeessesssnsannsssnnnses 2-9
Motion Control System (Customer Supplied) .......cccceevirnrreeeiernierrecrcieereens 2-10
10])1(] T 1R B 411 €3S U U POPUPTUPPPRUPN 2-10

BT 0o 10T (= 2-10
Remote Current Control (RCC) .....cciiiicirrcciieeeecceeereer e e ecesneeenereseenaee 2-10
IEC SymbOIS USEd.......ooieeeceeeeeeeteceee ettt se e e s e e s s saeese s s s snnneenas 2-11
HD-3070 with Automatic Gas Console Instruction Manual 2-1

9-97



DESCRIPTION & SPECIFICATIONS

DESCRIPTION

General

This manual provides the information needed to install, operate and maintain the
HD-3070 plasma cutting system for either robotically controlled or x-y table cutting
applications. This precision cutting, dual gas machine-torch system consists of a
power supply, RHF console, gas console, torch quick disconnect assembly, off-valve
assembly and machine torch assembly. Refer to Figures 2-1 and 2-2.

The HD-3070 can be configured for different cutting applications by providing a
selectable current output at 15, 30, 50, 70 or 100 amps for optimum performance on
cutting most metals from gauge to 1/2-inch (12.7 mm) thick. This allows the operator
wide variations in cutting speeds on the same thickness of metal. The gas console
provides four inlets for the different plasma and shield gases required for different
cutting applications. The HD-3070 is designed to cut mild steel, stainless steel,
copper and aluminum with the appropriate gases and consumables selected.
Plasma gases required for cutting are either oxygen or air depending on the applica-
tion. The shield gas aids in assisting cut quality by providing an atmosphere around
the plasma arc on the surface of the workpiece. The shield gas also cools the shield
at the front end of the torch.

Under microprocessor control, the HD-3070 provides extended life (LongL.ife) for the
torch nozzle and electrode. To get long life, all cuts must begin and end on the plate
surface; this allows for the proper ramping up and down of gases and DC current.

Power Supply

This unit houses a 100-amp, 15 kw chopper which produces a constant current DC
output, variable from 15 to 100 amps. It contains a microprocessor control PCB
which regulates all the plasma system functions: start sequence, machine interface
functions, gas and cut parameters, and off sequence. The power supply main on/off
power is controlled remotely by the CNC machine. The cutting current and pierce
delay are also provided by the CNC machine. The power supply also houses the

cooling system required to cool the torch. The power supply interconnects with the
RHF console, machine interface, gas console, and workpiece.

An EMI filter, standard with all 220/380/415V power supplies (078027), meets the CE
requirement for filtering incoming power. Refer to Appendix F to connect incoming
power to the filter and for part numbers.

Automatic Gas Console

The gas console is a computer controlled unit which is bolted to the top of the power
supply. This unit contains all of the plumbing and valve systems, computer controls
for remote operation, and manual controls for local operation. The sequencing of the
gas valves is under control of the power supply microcomputer.

2-2
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DESCRIPTION & SPECIFICATIONS

In remote mode, this unit allows gas flowrates to be set automatically by the CNC
machine without an operator present. The robotic controller interface provides the
ability to adjust the metering control of the plasma and shield gas flows to a high
degree of accuracy and repeatability.

In local mode, the operator can control of the gas metering valve set-points, select
the gas test modes and the gas type to be used, and select the calibration modes.

In both remote and local modes, the LCD display panel will display the following data:
local or remote control system operation; plasma and shield gas selections; system
errors; gas test or calibrate modes; plasma and shield inlet gas pressures; plasma,
shield, and preflow outlet gas pressures; and metering valve set-points.

The gas console interfaces with the power supply through two control cables; with the
robotic controller interface through an interface cable; with the torch off-valve assem-
bly through the gas lead set; and receives the plasma and shield gas supplies.

RHF Console

This unit houses the high frequency starting circuit which is needed to fire the torch
and permits more effective RF shielding. The RHF Console has a water barrier to
separate water and electrical components. Also housed in the console is a door
interlock switch and a cathode manifold used to interface power/coolant leads
between the power supply and torch. The power/coolant leads and a pilot arc lead
make up the shielded torch lead set which connects with the torch.

PAC184 Machine Torch Assemblies

The PAC184 machine torch is a dual gas (plasma and shield) plasma arc cutting
torch. The slimmer design allows it to be used primarily in robotic cutting
applications. The machine torch assembly includes the torch main body and 15 amp
consumables. The torch main body is water cooled by a closed-loop system which
distributes the coolant to and from the torch by way of the quick disconnect assembly,
RHF console and the cooling subassemblies in the power supply. There are two
torch assemblies: one torch assembly comes without an IHS tab on the shield cap;
the other torch assembly comes with an IHS tab on the shield cap.

PAC186 Machine Torch Assemblies

The PAC186 machine torch is a dual gas (plasma and shield) plasma arc cutting
torch designed for X-Y table cutting applications. The machine torch assembly
includes the torch main body and 15 amp consumables. The torch main body is
water cooled by a closed-loop system which distributes the coolant to and from the
torch by way of the quick disconnect assembly, RHF console and the cooling
subassemblies in the power supply. There are two torch assemblies: one torch
assembly comes without an IHS tab on the shield cap; the other torch assembly
comes with an IHS tab on the shield cap.

HD-3070 with Automatic Gas Console Instruction Manual 2-3
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45° Torch Quick Disconnect Assembly

The torch quick disconnect assembly is primarily used for robotic cutting applications.
Inputs from the RHF console using the torch lead set are: electrode cooling water
supply and return, power, and pilot arc. Inputs from the off-valve assembly are for
torch blow back and plasma and shield gases.

Straight Torch Quick Disconnect Assembly

The torch quick disconnect assembly allows mechanized changing of torches by the
cutting machine. Inputs from the RHF console using the torch lead set are: electrode
cooling water supply and return, power, and pilot arc. Inputs from the off-valve
assembly are for torch blow back and plasma and shield gases.

Off-Valve Assemblies

Two off-valve assemblies are offered: one with a blow back solenoid valve and the
other without a blow back solenoid valve. Both off-valve assemblies provide on/off
control between the preflow and operate gas flows. This assembly consists of three
solenoid valves which provide inlet and outlet gas connections. The inlet connections
(plasma gas, shield gas and preflow gas) are input from the gas console using the
gas lead set. The outlet connections (blow back [if desired], plasma gas and shield
gas) are output to the torch quick disconnect assembly.

Optional Units
Timer-Counter

The timer/counter allows the operator to monitor the number of arc starts, the cumu-
lative time that the arc is on in hours, and the number of arc blow outs. The arc starts
and arc errors LCD counters can be reset. This unit connects with the power supply.
Refer to Appendix D for installation, operation and parts information.

Remote Current Control (RCC)

The RCC allows the operator the ability to select the cutting current from a remote

location. This unit connects with the power supply. Refer to Appendix E for instalia-
tion, operation and parts information.

2-4 HD-3070 with Automatic Gas Console Instruction Manual
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Straight Torch
*Gantry Quick Disconnect
Cutting
Machine

Timer-Counter
(Optional)

Remote Current
Control (RCC)
= (Optional)
Power
Supply

* Non Hypertherm Components

Figure 2-1 HD-3070 System Components with Gantry Cutting Machine
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Off-Vaive
Assembly
’
Nl = 45° Torch
- Quick Disconnect

PAC184
Machine Torch

Controller

(Optional)
Remote Current
Control (RCC)
= (Optional)
Power
Supply

* Non Hypertherm Components

Figure 2-2 HD-3070 System Components with Robotic Cutting Machine
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SPECIFICATIONS

Power Supplies (078020, 078026, 078027, 078028, 078029)

Maximum OCV (Up) ....cvuereeeeernreiceenerennecee 280 VDC

Output Current (L) .e.coevuevreeeerrenieeneeeeienneee 15, 30, 50, 70, and 100 amps
Output Voltage (U,) wceeevvererereereeeieenrcennenne 150 VDC

Duty Cycle Rating (X) ....ccovveeereceecceereseenennnn. 80% at 100 amps

CooliNG cccuveeeeeeeerieeeerereceeeeecaeene Forced Air (Class F)

Ambient temperatures/duty cycle. ................. Power supplies will operate between

+14° and 104°F (-10° and +40°C).
Power supplies operated in an ambient
temperature above 86°F (30°C) may
show some decrease in duty cycle.

Input Power (U, Input Voltage, |, Input Current):

078020 .....ccueeeveerenracrnrencecreneeeneanas 240/480 VAC, 3 Ph, 60 Hz, 50/25 amps

078026 . reeereernneeeeeereeerenaenes 208 VAC, 3 Ph, 60 Hz, 58 amps

078027 ...rreeeerecncencestneceeeaeneeeneeeessasansas 220/380/415 VAC, 3 Ph, 50/60 Hz,
54/30/28 amps (see Appendix F)

078028 ......coeeeeeeeecrereererrenennneereeeens 600 VAC, 3 Ph, 60 Hz, 20 amps

078029 .....ccccereerurrererenreceneeesneeseeneans 200 VAC, 3 Ph, 50/60 Hz, 60 amps

Torch Cooling Requirements:

Coolant Tank Capacity .......coceecveerreereneneeenens 2.9 gallons (11 liters)

Coolant..... ..o Propylene glycol/deionized water/

benzotriazole (refer to Section 3, Torch
Coolant for specifications, warning, and

caution).
Flow Rate .....ccoieirieeieecceeerecccceee e, = 1 gallon/minute (3.8 liters/minute)
Pressure.......... reetreesseeesaresasnnaaasnanas 150 psi (10.2 bar)
Dimensions and Weight:
WIAEH e ees 24.25 inches (616 mm)
Height ...t 36 inches (914 mm)
Depth ..ttt 38.25 inches (972 mm)
WeIght ..ottt 545 pounds (247 kg)

Automatic Gas Console (078022)

Input Power from Power Supply (intrik'd) ..... 120 VAC

Output Power to Off-Valve Assy ................... 120 VAC

Outputs to CNC ......ccoeeeeeiiiciececcreeceenens Active (low or closed)

Gas Supply Requirements: '

Plasma Gas Types Oxygen (0O,) (15, 30, 50, 70 or 100 amp
mild steel cutting)
Air (30, 50, or 70 stainless steel cutting;
70 amp aluminium cutting)

HD-3070 with Automatic Gas Console Instruction Manual 2-7
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Shield Gas TYPe ..ccceereeeeresireecereeecerrenanne

Oxygen Gas Quality .
Nitrogen Gas Quality ......ccccccceeevreeerccreracennn.

Air Quality
Methane Quality

All Gas and Air Inlet Pressures ....................
Air Flowrate .......cccceeevmniiciiccerencinnccneennnnes
Oxygen Flowrate .......ccccccvveevcceneireecirceneennnes
Nitrogen Flowrate .......cccecceeeeceeeciiirreccverennas
Methane Flowrate
Dimensions and Weight:

WIidth ..eeeeeceeeeeeceerercereeeeeene
Height eerteereameeeseseneeeannnanans
Depth......coovieericceieeeeccreceenne.
Weight

.............

........

RHF Console (078010)

Input Power from Power Supply (intrlk'd) .....
OUtput POWET .......cceeieueeceeecreeeciannensneesneenans
High Frequency Spark Gap.......ccccceeeeeeruneene.
Dimensions and Weight:

Width ceveesenesnnaseennaren
Height ..c...eeeeeeeeeccceeeeeeeceeeeee
[D7=1 o] { 1 FU SRR SRPRROO
Weight

Oxygen (O,) and Nitrogen (N,) mixture
(15, 30, 50, 70 or 100 amp mild steel
cutting)

Methane (CH,) and Air mixture (70 amp
stainless steel cutting)

Air (30 and 50 amp stainless steel
cutting)

Methane (CH,) (70 amp aluminum
cutting)

99.95 % pure (liquid gas recommended)
99.995 % pure (liquid gas recom-
mended)

.Clean, dry and oil-free

93 % (commercial grade)

120 psi (8.2 bar)

81.7 scfh (2313 V/hr) at fuliscale
77.8 scfth (2203 I/hr) at fullscale
83.1 scfh (2353 I/hr) at fullscale
110 scfh (3114 V/hr) at fullscale

24 inches (610 mm)

.8 inches (203 mm)

22 inches (559 mm)
60 pounds (27 kg)

120 VAC
2700 VAC
0.020 + 0.001 inch (0.51 + 0.03 mm)

12.63 inches (321 mm)
13.5 inches (343 mm)

.6.5 inches (165 mm)

20 pounds (9.1 kg)

PAC184 Machine Torch Assemblies (028839, 128199)

Maximum cutting thickness .......cccccceeecevvueeens
Maximum current at 100% duty cycle ..........
Torch Cooling Requirements:

Coolant

.......................

Fiow Rate

1/4 inch (6.4 mm)
30 amps

Propylene glycol/deionized water/
benzotriazole (refer to Section 3, Torch
Coolant Requirements for specifications,
warning, and caution)

...= 1 gallon/minute (3.8 liters/minute)

2-8
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Pre@SSUNE ...ueeeeeitrereereieeresneneseesanenessesaaneas 150 psi (10.2 bar)
Dimensions and Weight:

BT T 1 41=) (=Y 1.75 inches (44 mm)
Length ..ttt s 3.44 inches (88 mm)
L1V =1 e | | 1 pound (0.45 kg)

PAC186 Machine Torch Assemblies (128101, 128102)

Maximum cutting thickness .......c.ccccveeenneees 1/2 inch (12.7 mm)
Maximum current at 80% duty cycle ............ 100 amps
Torch Cooling Requirements:

Coolant.... reeeeesnreaneae s e e e reaaeenn e e e Propylene glycol/deionized water/

benzotriazole (refer to Section 3, Torch
Coolant Requirements for specifications,

warning, and caution)

Flow Rate = 1 gallon/minute (3.8 liters/minute)
PrESSUNe .......cceeecrerneesscaneracscsnesansassnesesonae 150 psi (10.2 bar)

Dimensions and Weight:

[D]T111727 (-1 O 1.75 inches (44 mm)

(=1 ol |1 1 O, ...3.44 inches (88 mm)

Weight ...ocieeicirinnierceecsccencenaceenenne 1 pound (0.45 kg)

45° Torch Quick Disconnect Assembly (028840)

Dimensions and Weight:

Width ........ eeveenresneneennnenananes 2.13 inches (54 mm)
=T 5o ¢ o F N 4.19 inches (107 mm)
Depth............. eeteeesoreennenresasesnaens 4.56 inches (117 mm)
WEIGhE ..ottt 1 pound (0.45 kg)

Straight Torch Quick Disconnect Assembly (028855)

Dimensions and Weight:

Diameter (OULEr) .coueeeveeeerecccmeerierrneeceesaerennae 2 inches (51 mm)
Length .......... cersesensnessnatssnanne 2.5 inches (63 mm)
Welight ....coeireeiriirirtentccnncnesnseesnseneane 1 pound (0.45 kg)

Off-Valve Assemblies (129056, 129174)

Input Power from Gas Console (intrlk'd) ...... 120 VAC
Dimensions and Weight:

Diameter (side t0 Side) ....ccccceevmvrcrieennecnanne 6.5 inches (165 mm)
Diameter (front to back) .....ccccceveecerervciiecncee 5.25 inches (133 mm)
Weight eemreneeeere e naaeen 2 pounds (0.9 kg)

HD-3070 with Automatic Gas Console Instruction Manual
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DESCRIPTION & SPECIFICATIONS

Motion Control System (Customer Supplied)

Travel Speed (Maximumy) .......cccceeveeeevereennens 200 ipm(5.08 m/min)

BraKing -..c..ccooveeeneecceerrcreerccreeeaeernneseesnarones Positive (drifting through stop point not
acceptable)

Weight ...t seerrreseneeae e Must be able to handle combined weight

of PAC184/PAC186 torch, torch quick
disconnect assembly, off-valve assembly,
and lead sets.

Optional Units

Timer-Counter (078049)

Receives error signals and..............cc........... Dry contacts
machine arc time and machine
start signals from power supply

Dimensions and Weight:

WIdEh et 6.5 inches (165 mm)
Height ...ttt 2.5 inches (64 mm)
Depth......eeeeeeeeeeeereeeeeeceee e, ..8.63 inches (219 mm)
Weight ... 3 pounds (1.4 kg)

Refer to Appendix D for installation, operation and parts information.
Remote Current Control (RCC) (078050)

Receives current setpoint signals

from power supply

Dimensions and Weight:

Width ........ etveeeeseseesnnseeesseeneenans 6.3 inches (160 mm)
Height ...t ereeaaeae 2.37 inches (61 mm)
Depth..... et 8.5 inches (216 mm)
Weight ...t eneee e eeeeees 3 pounds (1.4 kg)

Refer to Appendix E for installation, operation and parts information.

2-10 HD-3070 with Automatic Gas Console Instruction Manual
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DESCRIPTION & SPECIFICATIONS

IEC SYMBOLS USED
== Direct Current (DC).
"y Alternating current (AC).
& Plasma cutting torch.
Dap\ AC input power connection.

The terminal for the extemal protective (earthed) conductor.

1~ (-0 Hw= A chopper-based power source.

/{E— Anode (+) work clamp.
n Temperature switch.
9§(_ Pressure switch.
éf Plasma torch in the TEST position (cooling and cutting gas exiting nozzle).
| The power is on.
() The power is off.
D_ Volt/amp curve.

HD-3070 with Automatic Gas Console Instruction Manual 2-11
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INSTALLATION

PRE-INSTALLATION

Prior to the installation of the HD-3070 plasma cutting system, the components must
be unpacked and the following requirements must be fulfilled. Their purpose is to aid
you in the installation of your plasma cutting system and to allow maximum perfor-
mance. Installation and service of the electrical and plumbing systems must conform
to local electrical and plumbing codes. This work should be performed only by
qualified, licensed personnel. If questions arise at any time, please feel free to call
Hypertherm Technical Service at 1-800-643-9878.

Upon Receipt

Before unpacking the HD-3070 System, inspect the box(es) for evidence of damage
during shipment. If there is evidence of damage, refer to Claims for Damage During
Shipment below for details. Remove all packing material and discard and remove
the units and items from the box(es). Verify that the components listed below are
included. Alert Hypertherm if any of the items are damaged or missing. All commu-
nications regarding this equipment must include the model number and serial
number (located on the back of the units). Refer to Claims below for details.

HD-3070 System Components

Power Supply (078020, 078026, 0768027, 078028 or 078029)
Automatic Gas Console (078022)

Remote High Frequency Console (RHF) (078010)

PAC184 Torch Assembly (028839 or 128199)

PAC186 Torch Assembly (128101 or 128102)

45° Torch Quick Disconnect Assembly (028840) or

Straight Torch Quick Disconnect Assembly (028855)
Off-Vaive Assembly (129056 or 129174)

PAC184 Consumable Parts Kit (028842 or 028900)

PAC186 Consumable Parts Kit (128097 or 128098)

Power Supply Service Parts Kit (028724)

System Interconnecting Cables & Hoses

HD-3070 with Automatic Gas Console Instruction Manual (802180)
Optional Units

*  Timer-Counter ( 078049)

e  Remote Current Control (RCC) (078050)

L] e o o o

Claims

Claims for damage during shipment — If your unit was damaged during shipment,
you must file a claim with the carrier. Hypertherm will furnish you with a copy of the
bill of lading upon request. If you need additional assistance, call Customer Service
listed in the front of this manual or your authorized Hypertherm distributor.

Claims for defective or missing merchandise — If any of the merchandise is
defective or missing, call your authorized Hypertherm distributor. If you need addi-
tional assistance, call Customer Service listed in the front of this manual or your
authorized Hypertherm distributor.

3-2 HD-3070 with Automatic Gas Console Instruction Manual
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INSTALLATION

Gas Requirements

The following gases required by the HD-3070 plasma system for cutting are provided
by the customer. Bottled liquid gas is recommended. If the purity level of the gas is
too low or if there are leaks in the supply hoses or connections:

System can be contaminated

Cut speeds can decrease

Cut quality can deteriorate

Cutting thickness capability can decrease
Parts life can shorten

Oxygen (0O,)

The customer must provide a regulated oxygen supply capable of delivering at a
pressure of 120 psi (8.2 bar) to the gas console at 99.95 % purity and at a flowrate
of 77.8 scth (2203 I/hr). Connect the oxygen supply to the O, input adapter (015009
1/4 NPT, right handed 'B’, male) on the gas console.

Nitrogen (N,)
The customer must provide a regulated nitrogen supply capable of delivering at a
pressure of 120 psi (8.2 bar) to the gas console at 99.995 % purity and at a flowrate
of 83.1 scfh (2353 I/hr). Connect the nitrogen supply to the N, input adapter (015103
1/4 NPT, right handed 'B’, inert female) on the gas console.

Methane (AUX B SHIELD)

The customer must provide a regulated 93 % commercial grade methane (CH,) gas
at a delivery rate of 120 psi (8.2 bar) to the gas console at a fullscale flowrate of
110 scth (3114 Vhr). Bottled liquid gas is recommended. Connect the methane

supply to the AUX B input adapter (015230 1/4 NPT, left handed 'B', male) on the gas
console.

Air (AUX A PLASMA)
The AUX A port is shipped without a gas input adapter. |f the user needs to use the
AUX A port, ensure the adapter fitting is different than the O, 015009 fitting, so that
oxygen cannot be accidentally connected to the AUX A port.

Either cylinder compressed air or shop compressed air can be used to supply the

HD-3070 with Automatic Gas Console Instruction Manual 3-3
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INSTALLATION

Hard Plumbing

plasma and shield gas requirements. The air supply must be clean, dry and oil-free
and capable of delivering air at a pressure of 120 psi (8.2 bar) to the gas console at
99.95 % purity and at a fullscale flowrate of 81.7 scfh (2313 I/hr).

If hard plumbing connections are desired, oxygen, nitrogen, methane, and air piping
must be type K hard copper pipe properly prepared. All joints must be joined by
carefully using soft solder to avoid excessive heating. Overheating may create
oxides which can flake off and contaminate the gases. After installation, the entire
system should be pressurized and checked for leaks. Never use teflon tape on any
joint preparation. A liquid pipe-thread sealant is recommended.

Power Supply with Automatic Gas Console Placement

Place the power supply with the attached automatic gas console according to the
criteria below and the dimensions called out in Figure 3-1. Once the units have been
placed, locate the line voltage disconnect box on a wall near the power supply, so
that the power supply can be quickly turned off in an emergency situation.

Note: The units may be moved by forklift, if the forks are long enough to extend
more than half way the length of the base of the power supply. Care should
be used when lifting with the forks so that the underside of the power supply
is not damaged.

» Place the units in an area that is free of excessive moisture, has proper ventila-
tion, and is relatively clean. Allow room for accessing the sides of the power
supply for servicing.

< Place the power supply so that air flow is not blocked in any way. (Cooling air
is drawn in through the front panel grating, and is exhausted through the rear of
the unit by cooling fans.) Do not place any filter device over the air intake
locations. This reduces cooling efficiency and VOIDS THE WARRANTY.

Power Requirements

Line Volitage Disconnect Box

Power Cable

Use a separate line voltage disconnect box for the power supply. Locate the box on
a wall near the power supply, so it iseasily accessible by the operator. The interrupt
level at the disconnect box must be equal to or exceed the continuous rating of the
fuses. Size the line voltage disconnect box according to the fusing requirements on
the next page. Use slow-blow fuses only.

The power cable is customer supplied. Use an 8-4 conductor Type SO input
power cable with a conductor temperature rating of 140°F (60°C)

34
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e

22" (559 mm)

24" (610 mm)

36"
(914 mm)

Power Supply

-—>

.

38.25" (972 mm)

)

Ok

/

24.25" (616 mm)

-

~

Figure 3-1 HD-3070 Power Supply with Automatic Gas Console
- Placement Dimensions

Line Voltage Disconnect Box Fusing Requirements

input Rated Input Current @ Recommended
Voltage 15 kw Output Slow- Blow Fuse Sizes
(VAC) Phase/Hz (amps) (amps)

200 3/50-60 60 70

208 3/60 58 70

220 3/50-60 54 70

240 3/60 50 60

380 3/50-60 30 40

415 3/50-60 28 45

480 3/60 25 30

600 3/60 20 25

HD-3070 with Automatic Gas Console Instruction Manual
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240/480V Power Supply Linkboard Configurations

« The 240/480-volt power supplies (078020) are shipped configured for 480-volt
operation. The links must be moved for 240-volt operation (see Figure 3-2).

\
— 480 240 g
=g 9 ¢ gggg
240 480 240 §,§§
@zao 480 z4o© g gggg
a'z«a“qaoaz zao“ g§§§§
S g
® ® ® (2]
\ 240-Volt 480-Volt y

Figure 3-2 Dual Voltage 240/480-Volt Linkboard Configurations

220/380/415V Power Supply Linkboard Configurations

« The 220/380/415-volt, 3PH, 50/60 Hz power supplies (078027) are normally
shipped from the factory set up for 380-volt operation, unless otherwise specified.

To change the power supply to a different voltage (220 or 415 volts), the links
must be moved (see Figure 3-3).

Work Table Grounding

The work table must be grounded properly to ensure personal safety, and to reduce
the emission of radio-frequency interferrence.

= Connect the work table to a high-quality earth ground between 3 - 20 feet

(1 - 6 m) of the table, in accordance with applicable local and national electrical
codes.

3-6 HD-3070 with Automatic Gas Console Instruction Manual
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Figure 3-3 220/380/415-Volt Linkboard Configurations

Equipment Grounding

» The power supply, RHF console and gas console provide connections for protec-
tive earth (PE) grounding. Each cable should be connected to earth ground.

- The PE cables are customer supplied. If the customer wishes, the cable may be
purchased through Hypertherm (047058). If the customer wishes to purchase
the cable locally, use 8 AWG UL Type MTW cable. Refer to installation instruc-
tions later in this section. :

HD-3070 with Automatic Gas Console Instruction Manual 3-7
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Connect Power Cable

After the power supply and line voltage disconnect box have been placed, connect

the power cable to the power supply first and then connect it to the line disconnect
switch.

Power Supply

To connect the power cable to the 220/380/415V power supply (078027), refer to
Appendix F. For other power supply voltages use the procedure below.

1. Insert the power cable through the strain relief at the lower right rear of the power
supply. Connect the power cable leads to TB1 on the rear center panel of the
right side (see Figure 3-4).

2. Connect the power leads to the L1 (U), L2 (V), and L3 (W) terminals of TB1.
Make sure that all electrical connections are tight to avoid excessive heating.

3. Connect the ground lead to the ground stud.
Line Voltage Disconnect Box

Connecting the power cable to the disconnect box must conform to national and
local electrical codes. This work should be performed only by qualified, licensed

personnel.
a TB1 q w
INEER
I Ground Stud
L (PE)
d
L1 @
L) 2 _~Power Supply
v)
L1 (U)
“\ L2 (v) Connect to Line Voltage
\—£ L3 (w) Disconnect Box
/ Ground
Power Cable
- y,
Figure 3-4 Power Supply Power Cable Connections
3-8 HD-3070 with Automatic Gas Console Instruction Manual
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Local/External Pierce Delay Function

The power supply is shipped with the PIERCE DELAY potentiometer on the power
supply control panel enabled. Perform the steps below to enable the external pierce
complete function. Refer to Section 6, Figure 6-2, item 5 to locate control board
1XPCB3 and power supply (power unit) wiring diagram for wiring information.

1. Remove the power supply front panel and locate control board 1XPCBS3.

2. Disconnect PL10 from REC5 on 1XPCBS3.

3. Locate the blue jumper wire connected to PL10 pin 7. Connect the free end of
the jumper to PL10 pin 5.

4. Reconnect PL10 to RECS.
To reestablish local control, remove jumper wire from PL10 pin 5

Local/External Current Set Function

The power supply is shipped with the AMPS thumbwheel switch on the power supply
control panel enabled. Perform the steps below to enable the external current set
function. Refer to Section 6, Figure 6-2, item 5 to locate control board 1XPCB3 and
power supply (power unit) wiring diagram for wiring information.

1. Remove the power supply front panel and locate control board 1XPCB3.

2. Disconnect PL27-B (thumbwheel switch connector) from REC27 and then
connect PL27-A (external current set) to REC27.

3. Connect the current setpoint cable (Figure 3-22) between 1X2 (rear of power
supply) and CNC Interface.

To reestablish local control, disconnect PL27-A from REC27 and connect PL27-B to
REC27. Then disconnect current setpoint cable between 1X2 and CNC Interface.

Torch Lifter Requirement

The HD3070 requires a motorized torch lifter with sufficient vertical travel to cut all
required metal thicknesses. Vertical travel must be in increments of 0.010 inch (0.25
mm) and have a travel speed of 200 ipm (5.08 m/min) maximum and braking should
be positive. A unit which drifts through the stop point is not acceptable.

HD3070 with Automatic Gas Console Instruction Manual 3-9
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INSTALLATION

This section provides the user with the necessary information to install the HD-3070
system. Installation of the HD-3070 system should not be undertaken unless all of
the pre-installation requirements presented in front of this section have been
completed. This section includes the following:

« Placing and mounting the system units.

- Interconnecting the units with the electrical control cables, cooling hoses and
torch and gas lead sets.

+ Mounting the PAC184 or PAC186 torch to the torch quick disconnect.
« Adding the torch coolant.

System Units Placement

Position the RHF console prior to making electrical and coolant connections. Also
mount the torch quick disconnect and off-valve assembly. Note that power supply
(with the automatic gas console mounted on top of it) placement information is
presented in Pre-Installation in the front of this section.

Remote High Frequency Console

Place the RHF console in a convenient location to allow easy routing and connection
leads, coolant hoses and torch lead set. Bolt the unit to the mounting surface. See
Figure 3-5.

Automatic Gas Console

To remove the automatic gas console from the power supply, refer to Figure 3-6.
Atfter removal, place the automatic gas console in a convenient location to allow easy
routing and connection of the gas hoses, control cables and gas lead set.

Torch Quick Disconnect Assemblies/Off-Valve Assembly

The torch quick disconnect assemblies and off-valve assembly are shipped loose.
The 45° quick disconnect, generally used with the PAC184 torch, is normally
mounted onto a robotic arm using the four 1/4-20 holes mounting holes. See Figure
3-7 for torch quick disconnect mounting hole dimensions.

The straight quick disconnect assembly, generally used with the PAC186 torch, is
normally mounted onto a torch lifter on a x-y cutting table.

The off-valve assembly may be mounted up to a distance of four feet from either of
the torch quick disconnects.

3-10 HD-3070 with Automatic Gas Console Instruction Manual
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Figure 3-5 RHF Console Mounting Dimensions
HD-3070 with Automatic Gas Console Instruction Manual 3-11
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/ X ] / To remove the automatic gas console from the power supply:

1. Remove 10 screws to loosen cover on gas console.

2. From fan side of gas console, slide cover back to disconnect
power connector to fan.

3. After disconnecting connector, remove cover.

4. Locate and remove four screws securing gas console to
power supply.

Caution: The automatic gas console weighs 60 pounds
(27 kg). Use care when lifting and moving the console.

5. When lifting gas console, note the four flat washers between
the power supply and gas console. Reinstall screws with flat
washers into screw holes on power supply for future use.

24" (610 mm)
8
(203 mm)
L 21.75" (652 mm) \l
| !
N
22"
(559 mm)
12.875"
(327 mm)
Hole size
0.250"
(6.350 mm\
o —L .

Bottom

Figure 3-6 Automatic Gas Console Removal Procedure and Mounting Dimensions
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1.400"
(35.56 mm)

1.625"
(41.275 mm)

N\ _J

Figure 3-7 45° Torch Quick Disconnect Mounting Hole Dimensions
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Cable, Hose & Lead Set Interconnections

The following cable, hose and lead set interconnecting procedures are supported by
the system interconnection diagram, Figure 3-8. Also provided are illustrations of
each unit showing where the connections are to be made and illustrations of the
cables, hoses and lead sets.

Note that these procedures and supporting illustrations are cross referenced (@,

, etc.) to ensure a safe and correct installation. Also note that the cross referenc-
ing numbers do not indicate a sequence for interconnecting. It is assumed that in
most cases the interconnections will be routed through a power track or festoon
system from one point to the other.

IMPORTANT

When interfacing with the CNC, optically isolated VOs or ground floating
interfaces are recommended to avoid ground shift and make the system more
immune to EMI noises.

3-14 HD-3070 with Automatic Gas Console Instruction Manual
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Power Supply to RHF Console and Work Table Interconnections ( (Figure 3-9)
@ Pilot Arc Lead (+) (Figure 3-10)

1. Route one end of the lead through the feed-through on the rear of the power
supply and connect to the pilot arc terminal.

2. Route other end of the lead with strain relief through the PILOT ARC (+) on the
RHF Console and connect to the pilot arc terminal on the /O PC BD Assy.

@ Negative Lead (-) (Figure 3-11)

1. Route one end of the lead through the feed-through on the rear of the power
supply and connect to the negative terminal.

2. Route the other end of the lead with strain relief through the POWER (-) on the
RHF Console and connect to the negative terminal on the /O PC BD Assy.

@ Cooling Water Supply Hose /Power Lead (-) (Green) (Figure 3-12)

1. Atthe rear of the power supply connect the coolant supply hose (green band) to
the check valve connector painted green.

2. Route the other end of the hose through the IN feed-through on the RHF Console
and connect to the manifold adapter painted green.

@ Cooling Water Return Hose (Red) (Figure 3-13)

1. Atthe rear of the power supply connect the coolant return hose (red band) to
the check valve connector painted red.

2. Route the other end of the hose through the OUT feed-through on the RHF
Console and connect to the manifold adapter painted red.

@ Control Cable (Figure 3-14)

1. Connect the cable plug marked 1X5 to the receptacle marked 1X5 on the rear of
the power supply.

2. Connect the other end of the cable marked 2X1 to the receptacle marked 2X1 on
the RHF Console.

@ Work Cable (Figure 3-15)

1. Route one end of the cable through the feed-through on the rear of the power
supply and connect to the work (++) terminal. (Figure 3-8)

2. Connect the other end of the cable to the work table ground rod or to the work
table. Make sure that good metal-to-metal contact has been made. (Figure 3-8)
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@\ Pilot Arc Lead @Negaﬁve Lead (-)
— =2 /@ (+) Work Lead
@ Cooling water supplyhose/power lead (-)
@ g;?: ) water return hose
= G \a/ \ ° ) (red) o
o o< . s Power Supply
® Rear
g, =i Jll
-@e = O, ® @ ¢
i Nl e
e i) / B
. i
?\ i D) @9 (D¢
\ \ Soor  wD 1 =
EMI Fﬂ}er used \®
8'152‘,2,3/;%%41 Vv 1X5 RHF Control cable RHF Console
Y (1) Termina (2) Temina
(o \ f
® LI o @ Pilot arc lead (+)
3 @ Negative lead (-)
1
RHF Console ©° @ B Conleshe

Connection
(red band)

Cooling water supply

o
SR> R @
i R
i s hose/power lead (-)

Cooling water
return hose

Connection
(green band)

Figure 3-9 Power Supply to RHF Console Interconnections
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INSTALLATION

®

Part Number Length
023924 4ft(1.2m)
023569 15 ft (4.6 m)
023526 25t (7.6 m)
023527 50 ft (15.2 m)
023528 75 ft (23 m)
023529 100 ft (30.5m)
023730 1151t (35m)
023746 125 ft (38 m)

Power Supply RHF Console

@©=mm r H — T 10
Figure 3-10 Pilot Arc Cable

®

Part Number Length

023925 4ft(12m)

023530 15 ft (4.6 m)

023531 25 (7.6 m)

023532 50 ft (15.2 m)

023533 75 ft (23 m)

023534 100 ft (30.5 m)
023731 115§t (35 m)

023747 125 ft (38 m)

Power Supply RHF Console

(C])m = jgmgﬂm& B g ([e)

Figure 3-11 Negative Cable ()

Part Number® Length

024421 4ft(12m)

024290 15 1t (4.6 m)

024291 25 ft (7.6 m)

024263 50 ft (15.2 m)

024264 75 ft (23 m)

024265 100 ft (30.5 m)
024385 115 (35 m)

024396 125 ft (38 m)

Power Supply 024459 150 ft (46 m) RHF Console

Green 6 9 l Green

Figure 3-12 Cooling Supply Hose/Power Lead (-)
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Part Number Length
024422 4ft(1.2m)
024266 15 ft (4.6 m)
024267 25 ft (7.6 m)
024268 50 ft (15.2 m)
024269 75 ft (23 m)
024270 100 ft (30.5 m)
024386 115 ft (35 m)
024397 125 ft (38 m)
Power Supply 024460 150 ft (46 m) RHF Console
[ﬁ] Red 39 Red [D]
Figure 3-13 Cooling Return Hose
Part Number : Length
023926 4ft(1.2m)
023470 15 ft (4.6 m)
023562 25 ft (7.6 m)
023563 50 ft (15.2 m)
023564 75 ft (23 m)
023565 100 ft (30.5 m)
Power Supply 023732 115 ft (35 m) RHF Console
023748 125 ft (38 m) —
— 1X5 8 E) 2X1 =
= RUN LIST =
SIGNAL PLUG 1X5 COLOR PLUG 2X1
Door Interlock 1 Black 1
2 Red 2
Ground 5 Shield Cut
HV Transformer 6 Red 6
7 Black 7
Ground 3 Shield Cut
Figure 3-14 PS/RHF Control Cable
Part Number : Length
023535 15 ft (4.6 m)
023536 25 ft (7.6 m)
023828 39.4ft (12 m)
023537 50 ft (15.2 m)
Power Suppl 023538 75 ft (23 m) ;
PPl 023539 100 ft (30.5 m) Cutting Table
~
O QE o8 BEe)

Figure 3-15 Work Cable (+)

HD3070 with Automatic Gas Console Instruction Manual

3-19

7-98



INSTALLATION

Power Supply to Automatic Gas Console Interconnections (Figure 3-16)

@ Gas Console Cable (Fig 3-17)

1. Connect the cable plug marked 1X4 to the receptacle marked 1X4 on the rear of
the power supply.

2. Connect the other end of the cable marked 3X1 to the receptacle marked 3X1 on
the gas console.

Gas Console Control Cable (Fig 3-18)

1. Connect the cable plug marked 1X3 to the receptacle marked 1X3 on the rear of
the power supply.

2. Connect the other end of the cable marked 3X2 to the receptacle marked 3X2 on
the gas console.

Power Supply

Automatic Gas

Console
o
s
\ ® UU“
\ N 1X4
EMI Filter used Gas Console
on 220/380/415V Control Cable

CE units only

Figure 3-16 Power Supply to Automatic Gas Console Interconnections
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0

Part Number Length
023673 6ft (1.8 m)
023558 10 ft (3 m)
023472 25 ft (7.6 m)
023556 50 ft 15 m)
023557 75 ft (23 m)
023760 100 ft (30.5 m)
023744 125 ft (38 m)
023733 150 ft (45.6 m)
Automatic
Power Supply Gas Console
1X4 8 ? 3X1
RUN LIST
SIGNAL PLUG 1X4 COLOR PLUG 3X1
Message Number 14 Black 14
15 Green 15
- 9 Shield 9
Shield Operate 12 Black 12
13 Yellow 13
- 7 Shield 7
Air Plasma 23 Black 23
24 Blue 24
- 29 Shield 29
Shield Preflow 10 Black 10
11 Orange 11
- 5 Shield 5
H35 & N, Plasma 25 Black 25
26 White 26
- 31 Shield 31
Plasma On & Off 1 Black 1
2 Brown 2
- 6 Shield 6
O, Plasma 27 Red 27
28 Brown 28
- 33 Shield 33
Unassigned 3 Black 3
4 Red 4
- 8 Shield 8
Gas System Power 36 Red 36
37 Brown 37
- 32 Shield 32
Unassigned 34 Black 34
35 Red 35
- 30 Shield 30
Key N/A N/A 16

Figure 3-17 Gas Console Cable
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Part Number Length

023671 6 ft(1.8 m)
023927 10ft(3m)
023672 25t (7.6 m)
023928 50ft15m)
023929 75t(23 m)
023930 100 ft (30.5 m)
023931 125 1t (38 m)
023932 150 ft (45.6 m)
Automatic
Power Supply Gas Console
1X3 8 E 3x2
RUN LIST
SIGNAL PLUG 1X3 COLOR PLUG 3X2
Gas Pressure 1 Red 1
or Contact Closure 2 Black 2
- . 6 Shield 6
Gas System 3 White 3
or Contact Closure 4 Black 4
- 8 Shield 8
Plasma Alt Gas 10 Green 10
Contact Closure 1 Black 11
- 5 Shield 5
Test Operate Flow 14 Yellow 14
Contact Closure 15 Black 15
- 9 Shield 9
Test Preflow 12 Blue 12
Contact Closure 13 Black 13
- 7 Shield 7
Plasma O /N,Select 21 Brown 21
Contact Closure 22 Black 22
- 17 Shield 17
DC On Light 23 Red 23
24 White 24
- 19 Shield 19
Shield Alt Gas 20 Orange 20
Contact Closure 18 Black 18
- 16 Shield . 16

Figure 3-18 Gas Console Control Cable
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Power Supply to Machine Interface /Timer-Counter Interconnection (Figure 3-19)
(9) Timer-Counter Control Cable (Figure 3-20)

1. Connect the cable plug marked 1X6 to the receptacle marked 1X6 on the rear of
the power supply.

2. Connect the other end of the cable to the machine interface or or receptacle
marked 5X1 on the rear of timer-counter. (Fig. 3-8)

Power Supply to Machine Interface Interconnection (Figure 3-19)
Machine Interface Control Cable (Figure 3-21)

1. Connect the cable plug marked 1X1 to the receptacle marked 1X1 on the rear of
the power supply.

2. Connect the other end of the cable to the machine interface. (Fig. 3-8)
Power Supply to Machine Interface /RCC Interconnection (Figure 3-19)
@ Machine Interface Current Setpoint Cable (Figure 3-22)

Do not connect this cable unless the external current set function is going
to be initiated from the CNC controller.

1. Connect the cable plug marked 1X2 to the receptacle marked 1X2 on the rear of
the power supply.

2. Connect the other end of the cable to the machine interface or receptacle marked
1X2 on the rear of RCC. (Fig. 3-8)

Gas Console to Machine Interface Interconnection (Fig 3-19)
(12) Machine Interface Gas Control Cable (Fig 3-23)

1. Connect the cable plug marked 3X4 to the receptacle marked 3X4 on the rear of
the gas console. (Fig. 3-8)

2. Connect the other end of the cable to the machine interface. (Fig. 3-8)

HD-3070 with Automatic Gas Console Instruction Manual 3-23
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INSTALLATION

Power Supply

Automatic Gas
Console

Hﬂﬂﬂ !1
I]ﬂl]ﬂ Machine interface
Control Cable
3X4
® “ X2 Machine interface
\ \® Machine interface/

\ RCC control cable
EMI Filter used 1X6

on 220/380/415V Machine interface/
CE units only timer-counter

control cable

Figure 3-19 Power Supply and Automatic Gas Console Interconnections to
Machine Interface

Control Cable

Part Number@ Length

023946 3.5ft(1.1m)

023947 5.5ft(1.7m)
023948 6ft(1.8m)
023949 25ft (7.6 m)
023721 28.21t (8.6 m)
023950 38 ft (11.6 m)
123111 50 ft (15.2 m)
123100 75 ft (23 m)
(o) O
—] I 1X6 8 ? 5X1 —
O O —
RUN LIST ’
SIGNAL PLUG 1X6 COLOR TIMER-COUNTER/MACHINE INTERFACE
Starts & Arc Time 2 White 2
Starts & Arc Time 3 Black 3
Drain 4 Drain 4
Error Counter 5 Red 5
Error Counter 6 Black 6
Drain 7 Drain 7

Figure 3-20 PS/Machine Interface or Timer/Counter Control Cable
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Part Number Length

1X1

023707 25ft (7.6 m)
023829 28.2ft (8.6 m)
023933 50 ft 15 m)
023934 75 ft (23 m)
023935 100 ft (30.5 m)
023936 1251t (38 m)
023937 150 ft (45.6 m)
J
1X1 8 8
RUN LIST
SIGNAL PLUG 1X1 COLOR
Hold (Dry) 1 Black
Hold (Dry) 5 Red
- 10 Drain
‘Pierce Comp (Dry) 2 Black
Pierce Comp (Dry) 6 White
- 11 Drain
Torch Ignition Out (Dry) 3 Black
Torch Ignition Out (Dry) 7 Green
- 12 Drain
Power Off - 4 Black
Power Off + 8 Blue
- 13 Drain
Plasma On (Dry) 9 Black
Plasma On (Dry) 15 Yellow
- 14 Drain
Ext Inter CC (Dry) 16 Red
Ext Inter CC (Dry) 17 Blue
- 18 Drain
Power On input + 29 Black
Power On Input - 34 Brown
- 23 Drain
1/50 Arc Voitage - 33 - Red
1/50 Arc Voltage + 28 Green
- 27 Drain
Power Interlocks (Dry) 35 Red
Power interlocks (Dry) 30 White
- 24 Drain
Transfer Out (Dry) 37 Black
Transfer Out (Dry) 32 Orange
- 26 Drain

Figure 3-21 PS/Machine Interface Control Cable

MACHINE INTERFACE
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Part Number Length

023708 25ft(7.6 m)

023830 28.21t(8.6m)

023709 50 ft 15 m)

023710 75t (23 m)

023711 100 ft (30.5 m)

023944 125 t (38 m)

023945 150 ft (45.6 m)

1X2 ? 1X2
RUN LIST
SIGNAL PLUG 1X2 COLOR MACHINE INTERFACE

Shield 10 N/A 10
1 Amp BCD 2 White 2
2 Amp BCD 3 Red 3
4 Amp BCD 4 Green 4
8 Amp BCD 5 Brown 5
10 Amp BCD 6 Blue 6
20 Amp BCD 7 Orange 7
40 Amp BCD 8 Yellow 8
80 Amp BCD 12 Gray 12
100 Amp BCD 13 Violet 13
Common 11 Black 11

Figure 3-22 PS/Machine Interface or RCC Current Setpoint Cable
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®

Part Number Length
023667 25t (7.6 m)
023831 28.21t (8.6 m)
023938 50 ft 15 m)
023939 75 ft (23 m)
023940 100 ft (30.5 m)
023941 125 ft (38 m)
023942 150 ft (45.6 m)
L O
I 3X4 8 p 3X4
1 I
RUN LIST
SIGNAL PLUG 3X4 COLOR (PAIR)
Gas Flow Set 1 (+) 1 Black
Gas Flow Set 2 (+) 2 Red
Gas Flow Set 4 (+) 3 Black
Gas Flow Set 8 (+) 4 White
GFSCommon(U)(-) S Black
Gas Flow Set 10 (+) 6 Green
Gas Flow Set 20 (+) 7 Black
Gas Flow Set 40 (+) 8 Blue
Gas Flow Set 80 (+) 9 Black
GFS Common (10){-) 10 Yellow
Gas Flow Set 100 (+) 11 Black
Valve Select 1 (+) 12 Brown
Valve Select 2 (+) 13 Black
Valve Select 4 (+) 14 e
Valve Select 8 (+) 15 Red
Valve Sel Common (-) 16 White
Write (+) 17 Red
Read Complete Out (+) 18 Green
Common (-) 19 Red
NC 20 Blue
Remote Test/Operate (+)21 Red
Remote Test/Preflow (+) 22 Yellow
- Spare Input (+) 23 Red
Remote Plasma Alt (+) 24 Brown
Remote Shield Alt (+) 25 Red
Common (-) 26 OrangeJ
Error Output (+) 27 Green
Common (-) 28 White
NC 29 Green
NC 30 Blue
NC 31 Green
NC 32 Yelow
NC 33 Green
NC 34 Brown
NC 35 Green
NC 36 Orange
Shield O/A 37 N/A

MACHINE INTERFACE

O©ONONHWN -

37

Figure 3-23 Gas Console/Machine Interface Control Cable
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RHF Console to Torch Quick Disconnect Interconnections (Figure 3-24)

The torch lead set interconnections include connecting the torch lead set
between the RHF console and the torch quick disconnect.

Torch Lead Set to RHF Console

Route the pilot arc lead and water hoses from the torch lead set through the
brass feed-through on the RHF console marked TORCH.

@ Pilot Arc Lead (+)

« Route the ring end of the cable through the hole in the center section and
connect to the pilot arc terminal on the /O PC BD Assy.

Cooling Water Hose Supply Hose /Power Lead (-) (Green)
« . Connect cooling supply hose (green band) to the manifold adapter (green).
@ Cooling Water Return Hose (Red)
« Connect cooling return hose (red band) to the manifold adapter (red).
Torch Lead Set to Torch Quick Disconnect
Route the other end of the torch lead set through the power track or festoon to
connect to the torch quick disconnect. Wrap the hose and lead ends together
with electrical tape, so that the ends do not catch while routing.
@ Pilot Arc Lead (+)
= Connect the pilot arc cable to the pilot pin fitting.
Cooling Water Supply Hose /Power Lead (-) (Green)

« Connect the cooling supply hose (green band) to the water iniet fitting (RH)
at the center of the torch.

Caution: Hold hex fitting on inlet tube with wrench, the tube may snap.
Turn fitting on torch lead set only.

@ Cooling Water Return Hose (Red)

« Connect the cooling retum hose (red band) to the water outlet fitting (RH).
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INSTALLATION

p— A——
LBC Iy
ooling Return Hose (Red @ /

Cooling Return Hose  Pilot Arc Lead (+)

C
Band not shown this end)  Blow Back

CAUTION Shield Hose
| Shield Hose Hold hex fittings on quick Figs 3-25 |
Figs 3-25 disconnect. Do not turn. &3-27
| &3-27 : Tubing may snap. To ‘ I
 / install and remove hoses i P H
‘ Toreh Vent g and leads, turn fittings on | Fia:'givs ose. |
Hose / i i g
I Z hoses and leads only. e 8328 |
| 2 t_lasma Hose I B l
\ igs 3-25 L A
I N\ &3-28 Torch Vent = |
' |
| 45° Quick Straight Quick |
| Disconnect Disconnect |
l .
|
| @ Cooling Supply Hose/
: Pilot Arc Lead (+) Eﬁ;’g‘::d()')
|
|
|
|
|

-
|
|
|
|
|

(Red Band) @ [

@ Hose (installed) | |

| Flgs 3238 326 | RHF Console |
I |

@ / | |

Torch Lead Set | ]

(with blow back option) '— ————— |

Part Number Length | |

028866 15t (4.6 m)

028867 20t (6.1 m) | |

028868 251t (7.6 m) |

028869 ot@1m |

028695 asft(106m | @ |

028870 401t (122 m)

128001 soft(152m) |  Torch Lead Set I

128083 Br@@m ‘

128084 100 ft (30.5 m)

Torch Lead Set I A I
*(without blow back option) ] |

Part Number Length l |

028498 15t (4.6 m) | |

028499 20t (6.1 m) ; 0 |

028500 25t (7.6 m)

028501 30t (9.1 m) : Pilot Ac Lead (+) /<2 / \\ o) :

028502 35 (10.6 m) . :

" Caution

ggfgg ggg ggg :3 | 300'173 Supley d Remove the foam block used to support the |

128133 75f(@3m) | gs e %vgrd ead () Cooling Retum cathode block during shipment in order to make |

128132 1001 (30.5 m) | (Green ) Hose (Red Band) | the cooling water retum hose connections. il

* See Fig. 6-33A for torch lead set without the blow back option.

Figure 3-24 RHF Console to Torch Quick Disconnect Interconnections
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INSTALLATION

Gas Console to Off-Valve Assembly Interconnections (Figure 3-25)

The gas lead set interconnections include connecting the torch lead set
between the gas console and the off-valve assembly.

Gas Lead Set to Gas Console

Connect the gas lead set to the three fittings and receptacle on the gas console
marked TORCH.

@ Plasma Gas Hose
« Connect the hose (clear) to the blue PLASMA fitting (LH).

Shield Gas Hose

« Connect the hose (gray) to the green SHIELD fitting (RH).

Preflow Gas Hose

» Connect the hose (red) to the red PREFLOW fitting (RH).

Control Cable

« Connect the cable plug marked 3X3 to the receptacle marked 3X3.
Gas Lead Set to Off Valve Assembly

Route the other end of the gas lead set through the power track or festoon to
connect to the off-valve assembly. Wrap the hose and lead ends together
with electrical tape, so that the ends do not catch while routing.

Plasma Gas Hose

» Connect the hose (clear) to the plasma gas inlet fitting (blue) (LH).
Shield Gas Hose

® ®

» Connect the hose (gray) to the shield gas inlet fitting (green) (RH).

Prefiow Gas Hose

®

« Connect the hose (red) to the preflow gas inlet fitting (red) (RH).
Control Cable

®

»  Connect the cable plug marked 4X1 to the receptacle marked 4X1.
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Plasma Gas Hose
4x1 (Blue Band)

I
Plasma Gas Hose I |
Control Cable (Blue Band) | ‘ Control Cable
[l
Il

3X3

AR R N A RS ]
.........

Automatic Gas Console

Figure 3-25 Automatic Gas Console to Off-Valve Assembly Interconnections

Shield Gas Hose  Preflow Gas Hose

Shield Gas Hose  Preflow Gas Hose (Green Band) (Red Band) .
(Green Band) (Red Band) Gnd
Screw
O, ® @ ®©
RS 5ue)  Off-Valve Assy
—
Gas Lead Set = 5 ]
Part Number Length e i @ ﬁg‘seéd
028726 15t (4.6 m) : "Blow Back Hose . °°
028727 20 ft (6.1 m) Figs 3-24 &9; p
028728 25t (7.6 m) &3-26 @
028729 30 (9.1 m)
028730 351 (10.6 m) *Blow back
028731 40 ft (12.2 m) solenoid
128002 50 ft (15.2 m)
128085 75 (23 m)
128086 100 ft (30.5)

* Disregard these items,if system was ordered without the
blow back option.

HD-3070 with Automatic Gas Console Instruction Manual
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INSTALLATION

Off-Valve Assembly to Torch Quick Disconnect Interconnections (Figures 3-24 and 3-25)
After the torch lead set and gas lead set have been connected, connect the
plasma and shield gas hoses and blow back hose between the off-valve
assembly and torch quick disconnect.

Off-Valve Assembly

@ *Blow Back Hose (Figure 3-26)

e Connect the blow back hose (from torch lead set) to blow back solenoid.
Shield Gas Hose (Figure 3-27)

« Connect the gray hose to the shield inlet fitting (RH).
@ Plasma Gas Hose (Figure 3-28)

e Connect the clear hose to the plasma inlet fitting (LH).

Torch Quick Disconnect

Slide the other hose ends through the torch sleeve and connect to torch quick
disconnect.

Shield Gas Hose

e Connect the hose (gray) to the shield inlet fitting (RH).
@ Plasma Gas Hose

* Connect the hose (clear) to the plasma inlet fitting (LH).

Slide the torch sleeve to the torch quick disconnect, mate threaded ends and
tighten.

* Not used, if system was ordered without the blow back option.
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®

Part Number Length
024428 43in (1.1 m)

Off-Valve
Assembly Torch Lead Set

)N 3¢ 1

*Figure 3-26 Blow Back Hose Assembly, RH "A"

Part Number Length

024429 4ft(1.2m)
Off-Valve Torch Quick
Assembly Disconnect

3¢

Figure 3-27 Shield Gas Hose Assembly, 3/16 inch Gray RH "A"

@

Part Number Length
024430 4ft(1.2m)

Off-Valve Torch Quick
Assembly Disconnect

3¢

Figure 3-28 Plasma Gas Hose Assembly, LH "A"

* Not used, if system was ordered without the blow back option.
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Gas Supply Hose Connections (Figure 3-29)
" Gas Supply Hoses

The gas supply hoses are customer supplied.

Connect the oxygen (O,) and nitrogen (N,) gas supplies from the high pressure
regulators to the gas console fittings marked O,and N,.

« Connect the air supply to fitting marked AUX A and methane (CH,) gas supply to
fitting marked AUX B .

Note: The AUX A port is shipped without a gas input adapter. If the user needs to
use the AUX A port, ensure the adapter fitting is different than the O, 015009
fitting, so that oxygen cannot be accidentally connected to the AUX A port.

O, input adapter (015009 1/4 NPT, right handed 'B', male)
AUX A PLASMA (adapter not supplied)

N, input adapter (015103 1/4 NPT, right handed ‘B, inert female)
AUX B SHIELD input adapter (015230 1/4 NPT, left handed ‘B’, male)

- ]
) ¢ -]
P —]
=

—1
[ e—1

=
—

-
pmes
—
penem |

[
[;
C ) €
[« v |
c—
[ I »
C [

Figure 3-29 Gés Supply Hose and PE Ground Connections

PE Ground Cable Connections (Figures 3-9, 3-10 and 3-29)

PE Ground Cables

The PE ground cables are customer supplied. The power supply, RHF console
and gas console provide connections for protective earth (PE) grounding. Each
cable should be connected to the worktable earth ground. Refer toPre-Installa
tion, Equipment Grounding for cable specifications in the front of this section.
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INSTALLATION

Hold Signal Connections (Figures 3-8 and 3-30)
Hold Signal Terminal Block TB3
The hold signal is used to synchronize the starting of two or more systems. The hold

signal is available at TB3 or at the CNC through cable 1X1. Dry contact start. The
hold signal cable is customer supplied.

o

Rear Panel
L~ Interior, Right

1 side

TB2

Figure 3-30 _, Reference

TB3 Hold Signal
Connection Location o
7~ Hold Signal
83

o

e aciojolol

o

o

Mount PAC184/PAC186 Torch to Quick Disconnect

1. Align the PAC184 or PAC186 torch ports to the torch quick disconnect recep-
tacle, then push into place. See Figure 3-31.

2. Turn the securing ring clockwise (cw) to lock torch into place.

Pilot
Arc

Plasma
Vent Out

In

Shield Water
In Water g‘ ‘?:c:,
Out owe

Figure 3-31 PAC184/PAC186 Torch Gas, Coolant and Pilot Arc Port Locations
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INSTALLATION

Torch Coolant Requirements

The power supply is shipped without any coolant in the tank. A standard mixture of
propylene glycol (30%), deionized water (69.5%) and benzotriazole (0.5%) is recom-
mended. This mixture resists freezing to +10° F (-12° C) and contains a corrosion
inhibitor (benzotriazole) to protect copper surfaces in the coolant loop. This mixture
is available in one -gallon containers by ordering 028872. 100% propylene glycol is
available by ordering 028873.

For operating temperatures colder than the temperature stated above, the percent-
age of propylene glycol must be increased. Refer to Figure 3-32 which shows the
freezing points of a mixture of propylene glycol (%) and deionized water. Failure to
do so could result in a cracked torch head, leads, or other damage to the torch
coolant system due to the torch coolant freezing.

Every six months, flush the power supply of its torch coolant and replace with new
coolant (028872).

Observe the warning and caution below. Refer to the Material Safety Data

Sheets in Appendix C for data on safety, handling, and storage of propylene
glycol and benzotriazole.

Caution: Always use propylene glycol in the coolant mixture. Do not use anti-
freeze in place of propylene glycol. Anti-freeze contains corrosion
inhibitors which will damage the torch coolant system.

Always use purified water in the coolant mixture in order to prevent
corrosion in the torch coolant system. The hardness of purified water
should be between .206 and 8.5 ppm. If using a conductivity meter to
measure water purity, the recommended level is between .5 and 18
Siemens/cm at 77° F (25° C).
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10 °F (-12 °C)
(Standard mixture
resists freezing to this
temperature)
40
32 °F (0 °C)
~— /
%0 ‘\\‘\ /
w Y \
g -10 \
o
“é& -20
2
-30
-40 \
-50
-60
-70
0 10 20 30 40 50 60

Propylene Glycol (%)

Figure 3-32 Freezing Points of a Mixture of Propylene Glycol (%) and Deionized Water
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Filling Torch Coolant System

Before proceeding with filling the system with coolant:

Ensure that your cutting environment and clothing meet the safety requirements. Refer
to Safety, Section 1 in this manual.

Ensure that all installation requirements in this manual have been met.

Caution: Never turn the power supply on before filling the tank.

Turn on the inlet gas supplies to the gas console. Ensure the gases are available at 120
psi (8.2 bar).

At the rear of the power supply, ensure the coolant shutoff valve is open (Figure 6-10,

item 13), unscrew the filler/vent cap on coolant tank (item 9). Fill tank with 8.5 quarts (8
liters) of coolant.

Caution: Do not over fill the tank.

At the line voltage disconnect box set the switch to On.

Turn on the power supply by depressing and holding the POWER ON (1) pushbutton
switch/ indicator (PB1/LT1). The COOLANT FLOW LED will remain out until the coolant
has pushed all of the air out of the torch cooling hoses and the coolant returns to the
tank. This process may take up to 60 seconds.

Locate the red button on top of the coolant filter at the rear of the power supply (Figure
6-10, item 6). Press the button until a little coolant comes out and no air bubbles are
seen in the clear filter housing.

When The COOLANT FLOW LED lights, release the POWER ON (1) switch (PB1). The

green POWER ON indicator (LT1) should light, indicating that the system is operating
normally.

Observe that the coolant gauge indicates F (Full). Refill the tank when the gauge
indicates 1/2 or a little under. Do not allow the coolant to get too low. Low coolant
will overheat and cause shorter consumabile life.

Check for coolant leaks at hose connections at the power supply, RHF console, and torch
quick disconnect.

POST INSTALLATION

To checkout system operation, refer to Section 4 Operation.
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OPERATION

CONTROLS AND INDICATORS

Power Supply Control Panel (Fig. 4-1)

POWER

[

ON (1) Pushbutton/indicator switch (PB1/LT1)

Activates the power supply and its control circuits. Indicator lights when power up is
complete.

OFF ( O ) Pushbutton switch (PB2)
Shuts the power supply down.

DC POWER ON Indicator (LT2)

llluminates when main contactor closes, indicating DC power is being supplied to the
torch.

STATUS*

RHF INTERLOCK LED (LT3)
llluminates when RHF Console door is closed. Remains extinguished when door is open.

OVERTEMP LED (LT4)

llluminates when power supply main transformer or chopper has overheated. Remains
extinguished when transformer and chopper are operating within limits.

EXT INTERLOCK LED (LT5)

llluminates when customer machine interlock (optional) is closed. Remains extinguished
when interlock is open. If not used, the external interlock option must be jumpered
(connector 1X1, pins 16 and 17), so that the plasma system will operate.

GAS SYSTEM LED (LT6)

llluminates when gas system is operational. Remains extinguished due to gas system
error.

GAS PRESSURE LED (LT7)

llluminates when plasma and shield gas pressures are above the low level limit of 105 psi
(7.2 bar). Remains extinguished when either the plasma or shield gas is below the limit.

COOLANT TEMP LED (LT8)

llluminates when coolant temperature is normal. Remains extinguished when coolant
temperature is too high.

COOLANT FLOW LED (LT9)

llluminates when coolant flow is adequate. Remains extinguished when coolant flow is
inadequate.

4-2
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*  All STATUS LEDs extinguish (except for OVERTEMP which illuminates) when the
associated fault condition occurs. Most fault conditions wili cause the system to shut
down causing all STATUS LEDs to extinguish (except for OVERTEMP which illumi-
nates). When this occurs the operator must depress and hold in the POWER ON (1)
switch. The first STATUS LED that does not illuminate (except for OVERTEMP which
illuminates) indicates the fault condition.

AMPS thumbwheel switch (S1)
Selects the desired cutting current.

PIERCE DELAY potentiometer (P1)
Delays ramp up of current.

STATUS LEDs \

RHF INTERLOCK
OVERTEMP

EXT INTERLOCK
GAS SYSTEM
GAS PRESSURE
COOLANT TEMP
COOLANT FLOW

.
/

J

s g ’Wﬁﬂitim all I Jup3070

: ADE 0 B4
POWER grommm STATUS AMPS PIERCE DELAY

Figure 4-1 HD-3070 Power Supply Control Panel Controls and Indicators
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Automatic Gas Console Front Panel (Fig. 4-2)

The front panel controls are under manual control only when the REMOTE/LOCAL toggle
switch on the rear panel is set to the LOCAL position. Note that the LCD display is active in
either mode.

PLASMA - O,/AUX A Toggle Switch*

Selects the use of either oxygen or the auxilliary (AUX A) gas as the plasma cutting gas.
SHIELD - N,/AUX B Toggle Switch*

Selects the use of either nitrogen or the auxilliary (AUX B) gas as the shield gas.

Test Preflow/Run/Test Cut Flow Toggle Switch

Test Cut Flow - This position is used to test and set the cut gas flowrates on the LCD
display using the SHIELD Cut Flow potentiometers (1) and (2) and the PLASMA Cut
Flow potentiometer (3). Test cut flowrate control settings (1), (2) and (3) are specified in
the Cut Charts in this section. Refer to Figure 4-3, field H for control and display
locations. In this test position the arc cannot be fired.

Test Preflow - This position is used to test and set the preflow gas flowrates on the LCD
display using the PREFLOW Shield/Plasma potentiometers (4) and (5). Test preflow
flowrates (4) and (5) are specified in the Cut Charts in this section. Refer to Figure 4-3,
field H for control and display locations. In this test position the arc cannot be fired.

Run - This is the normal operating position. This position enables the firing of the arc.

LCD Display

The LCD display is divided into eight functional fields. When operating in either the local
or remote mode, the following data, as shown in Figure 4-3, are displayed.

The PLASMA - O,/AUX A and SHIELD - N,/AUX B toggle switches must be positioned
to select the proper gas combinations. Select either O, and N, or AUX A and AUX B. If
either O, and AUX B or N, and AUX A are selected, a GS ERR 20 will be displayed on
the gas consle LCD, Figure 4-3 field D and the power supply will shut down until the
switches are set to the correct positions.

Also note that changing the switch positions will automatically cause the lead set gas
lines to be purged for 40 seconds (20 seconds with preflow and 20 seconds with cut flow
gases). Referto Figure 4-3 field E.
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Figure 4-2 Automatic Gas Console Front Panel Controls and Indicators
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Indicates either local or remote control system operation.
Indicates either PLASMA - O, or AUX A as the plasma gas.
Indicates either SHIELD - N, or SHIELD AUX B as the shield gas.

Indicates either NO ERRORS or PS - ERR Power Supply System Error) and/or GS - ERR (Gas System
Error). Refer to the Power Supply System and Gas System Error List.

Indicates either of the following system test, calibrate, or purge modes: TEST - PREFLOW or TEST - CUT
FLOW:; CAL - ZERO or CAL - SPAN; or automatic PURGE - PREFLOW or PURGE - CUT FLOW for 20
seconds each. A blank field indicates the plasma system is in the RUN mode (normal operation).

Indicates the plasma gas (P1) and shield (P2) inlet gas pressures which must be 120 psi (8.2 bar) for all
material thickness. Refer to the Notes on the Cut Charts.

Indicates the plasma (P3), shield (P4) and preflow (P5) outlet gas pressures expressed in psi or MPa (see
Appendix B to set switch). Refer to Section 5, Maintenance, Gas System Back Pressure Check.

Indicates the metering valve set-points controlled either manually in LOCAL or from the CNC machine in
REMOTE. The set-points are expressed as a percentage (flowrate) of full range (100 %). Refer to the Cut

Charts.
Figure 4-3 Automatic Gas Console LCD Display
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LCD Display Error Messages

Power Supply System (PS-ERR)

Error Message Error Code

NO ERROR 0
LOW COOLANT LEVEL 1
INTERLOCK ERR 2
HOLD TIMEOUT ERR 3
NO PILOT TIMEOUT ERR 4
PIERCE DELAY ERR 5
TRANSFER TIMEOUT ERR 6
RAMPUP BLOWOUT ERR* 7
RUNNING ARC BLOWOUT ERR* 8
ARC OVER VOLTAGE ERR* 9
RAMPDWN ARC BLOWOUT ERR*

10

Description

This error signal is issued as a warning to the CNC
that the coolant reservoir needs to have coolant
added.

This error is issued during operation when one of the
pressure or temperature switches connected to the
power distribution PCB is opened. Check STATUS
LEDs on power supply.

This error signal is issued if the HOLD INPUT signal
was not released within 10 seconds after the end of
prefiow.

This error signal is issued when the high frequency
was unable to ignite the pilot arc within 1 second.

This error signal is issued when the PIERCE
COMPLETE signal should have been received
within 2 seconds of the transfer signal.

This error signal is issued when the transfer of
current to the work was not sensed within 4 seconds
of torch ignition.

This error signal is issued when the arc was
extinguished after current transfer to the workpiece,
but before steady-state operation.

This error signal is issued when the arc was lost
during steady-state operation.

This error signal is issued during steady-state
operation when the measured arc voltage exceeded
the programmed maximum allowable arc voltage
(200V).

This error signal is issued when the arc was lost
during current ramp down, but before the
* programmed ramp down time has elasped.

HD-3070 with Automatic Gas Console Instruction Manual 4-7
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Plasma System (PS-ERR) - Continued

Error Message Error Code Description

WRONG STATE ERR 12 This error signal should never occur. It indicates
that the software has a very serious error that
caused it to transfer control to an undefined program
state. It is very important to record what the exact
operating conditions were prior to the error.

* These errors will also cause the error counter output signal to the CNC to increment.

Gas System (GS-ERR)

Error Message Error Code Description

NO ERROR 0

LOW PLASMA GAS ERR 1 This error signal is issued if the plasma gas inlet
pressure is below 105 psig (7.2 bar). (P1on
display)

LOW SHIELD GAS ERR 2 This error signal is issued if the shield gas inlet
pressure is below 105 psig (7.2 bar). (P2on
display)

HIGH PLASMA GAS ERR 3 This error signal is issued if the plasma gas inlet
pressure is above 135 psig (9.3 bar). (P1on
display)

HIGH SHIELD GAS ERR 4 This error signal is issued if the shield gas inlet
pressure is above 135 psig (9.3 bar). (P2 on
display)

MV1 ERR* 5 This error signal is issued when the MV1 motor
valve does not move when commanded.

MV4 ERR* 6 This error signal is issued when the MV4 motor
valve does not move when commanded. When this
error occurs service is required.

MV5 ERR* 7 This error signal is issued when the MV5 motor
valve does not move when commanded. When this
error occurs service is required.

MV6 ERR* 8 This error signal is issued when the MV6 motor

valve does not move when commanded. When this
error occurs service is required.
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Gas System (GS-ERR)-Continued
Error Message Error Code Description
MV7 ERR* 9 This error signal is issued when the MV7 motor
valve does not move when commanded. When this
error occurs service is required.
GS ERR 20 This error signal is issued when the PLASMA and

SHIELD gas switches are not positioned to select
the proper gas combinations. Select either O, and
N, or AUX A and AUX B. If either O, and AUX B or
N, and AUX A are selected, a GS ERR 20 will be
displayed and the power supply will shut down until
the switches are set to the correct positions.

* Plasma system must be powered down and then restarted if any of the motor valve errors occur.

Automatic Gas Console Rear Panel (Fig. 4-4)

The rear panel controls are as follows:

REMOTE/LOCAL Toggle Switch

Selects either remote or local control of the HD-3070 gas console. in REMOTE the

gas console is under complete control of the CNC machine controller. In LOCAL the gas
flowrates are set manually on the front panel.

CONTRAST Potentiometer

Allows the operator to adjust the contrast of the LCD display.

B T = ¢ o . T T ]
#5060 00O
CONTRAST T 1 -T—Wﬂjw-}-——wﬂw--”q-w--w]-1W-WT--—”‘ ] °

LU ---LL--L-.L-L.-..LLL-LL.L\.\-L .L-L-.--@ 3x2
“'}""1'1"1"‘1""}W‘T'T""'"W']T"""?I-M ° 'o
HiH TN
R RARRAARARRRAARNNARARNATT © « &)
H...._L-L.H-_--L-LL__L-LL-LL_JL.L-L-LL + |
Figure 4-4 Automatic Gas Console Rear Panel Controls
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DAILY OPERATING PROCEDURE

The HD-3070 system can be operated in either the local or remote mode. Prior to operation,
ensure that your cutting environment and that your clothing meet the safety requirements
outlined in the Safety section of this manual. If problems occur during start up, refer to
Section 3, Installation and check the installation data.

Local Mode

To start up the HD-3070 system on a daily basis, in the local mode, proceed as follows:

1.

Select consumables based on the material to be cut. If the consumable parts are to be
reused, check for wear or damage. Referto Changing Consumable Parts in this section.

After checking the consumables, ensure that the torch is at right angles to the workpiece
(0° and 90°) to get a clean, vertical cut. Use a square to align the torch.

Select the PLASMA and SHIELD gas combination on the gas console front panel.
Select either O, and N, or AUX A and AUX B.

If either O, and AUX B or N, and AUX A are selected, a GS ERR 20 will be displayed on
the gas console LCD at power up and the power supply will shut down and the switches
will have to be set to the comrect positions. The power supply will have to be restarted.

Apply system power by setting the main disconnect switch for the power supply to On
and turning on the power supply by doing the following:

« Depress POWER ON (1) switch (PB1) until the STATUS-COOLANT FLOW LED
lights.

» Ensure the green POWER ON indicator (LT1) remains lit. If not check the STATUS
LEDs on the power supply and check for plasma and gas system error messages on
the gas console LCD display. Refer to Figure 4-3 and the Error Messages list.

Note: If the COOLANT FLOW LED does not light, unscrew filler/'vent cap on coolant
tank (item 9, Figure 6-10). Add 2 quarts (1.9 liters) of coolant.

Also at initial startup, the gas lines will be automatically purged for 40 seconds total. The
gas console LCD display, Figure 4-3 field E will indicate PURGE- PRELFOW for 20
seconds and then PURGE-CUT FLOW for 20 seconds.

Ensure that both the selected plasma and shield inlet gas supplies are available at 120

psi (8.2 bar) dynamic pressure on the gas console LCD display fields P1 (plasma) and
P2 (shield). (See Figure 4-3.)

Set the test cut and test preflow gas flowrate percentages. To do this, proceed as
follows:

4-10
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« Set the shield test cut flowrates (1) and (2) and plasma test cut flowrate (3) as
specified in the Cut Chart.

« Set the test preflow flowrates (4) and (5) as specified in the Cut Chart.
» Set the Test Preflow/Run/Test Cut Flow switch (S2) to Run.

« At CNC controller, set cutting current, arc voltage, travel speed, initial pierce height
and pierce delay time according to cut charts.

» The system is now ready for cutting.

Note: If the system has been powered up, but not in use for a while, purge the gas
lines by positioning the Test Preflow/Run/Test Cut Flow switch (S2) to Test Cut
Flow for 5 seconds and then to Test Preflow for 5 seconds. After purging the
gas lines, set the switch to Run. Failure to purge the lines may resuit in short
consumable life due to contamination of water residue in the torch.

Remote Mode

To start up the HD-3070 on a daily basis, in the remote mode, proceed as follows:

1.

Select consumables based on the material to be cut. If the consumable parts are to be
reused, check for wear or damage. Referto Changing Consumable Parts in this section.

After checking the consumables, ensure that the torch is at right angles to the workpiece
(0° and 90°) to get a clean, vertical cut. Use a square to align the torch.

Apply system power by setting the main disconnect switch for the power supply to On.

Initiate the power on control signal from the CNC interface to power up the power supply.
This signal should be activated for 15 seconds or until the POWER INTERLOCKS OK
signal is returned to the CNC controller.

Ensure the POWER INTERLOCKS OK signal is returned to the CNC controller. If not
check the STATUS LEDs on the power supply and check for plasma and gas system
error messages on the gas console LCD display. Refer to Figure 4-3 and the Error
Messages list.

Note: If the COOLANT FLOW LED does not light, unscrew filler/vent cap on coolant
tank (item 9, Figure 6-10). Add 1.9 liters (2 quarts) of coolant.

Also at initial startup, the gas lines will be automatically purged for 40 seconds total. The
gas console LCD display, Figure 4-3 field E will indicate PURGE- PRELFOW for 20
seconds and then PURGE-CUT FLOW for 20 seconds.

Initiate the control signals from the CNC interface to select the required input plasma and
shield gases at the gas console.

HD-3070 with Automatic Gas Console Instruction Manual 4-11
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Select either O, and N, or AUX A and AUX B. If either O, and AUX B or N, and AUX A
are selected, a GS ERR 20 will be displayed on the gas console LCD at power up and
the power supply will shut down and the switches will have to be set to the correct
positions. The power supply will have to be restarted.

7. Setthe gas flowrate percentages on the gas console metering valves from the CNC

interface using BCD set-points. The CNC controller should provide the following se-
quence to set up the gas metering valves:

¢ Selects the BCD code for the valve number (1 - 5) to be set on the four VALVE
SELECT lines. These signals should be pulied low (common) to make them active.

* Selects the BCD code for the set- point (0 - 100%) to be set on the nine GAS FLOW
SET lines. These signals should be pulled low (common) to make them active.

* Pulls WRITE line low (common) and wait for return of a READ COMPLETE signal.

This process should occur in under 100 milliseconds. At this point the CNC controller
should release the WRITE signal. The above process should be completed for the
remaining four valves.

Note: The gas console microprocessor stores the the gas flow data for each metering
valve during normal operation. |f power to the gas console is removed for any
reason, it will be necessary to re-send the gas flow data from the CNC interface.

8. The CNC controller should now ensure there is no ERROR OUTPUT signal from the gas

console and the POWER INTERLOCKS OK signal is still active from the power supply.
10. The system is now ready for cutting.
Note: Initiate the test cut and test preflow control signals from the CNC interface to purge

the gas lines if the system has been powered up, but not in use for a while. Hold
each position for 5 seconds.

CHANGING CONSUMABLE PARTS

Inspect torch consumable parts before cutting for wear and damage, and replaced when
needed. The PAC184 and PAC186 torch consumable parts kits (refer to Section 6, Parts
List) contain tools for removal and inspection of the consumable parts. To remove, inspect
and replace the consumables, proceed as follows. See Figures 4-5 - 4-8.
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Removal and Inspection

1.

Remove the shield cap and inspect shield for plugged holes or damage. To remove the
shield, push on it until it releases. Check the O-ring for wear and damage.

2. Remove the inner cap and inspect for plugged holes or damage.

3. Remove the nozzle using the removal tool. Check for wear and arcing. Also check the
O-rings for wear and damage.

4. Remove the electrode using the removal tool. The electrode should be inspected and
replaced if there is a pit .040 inch (1 mm) deep. See Figure 4-7 in order to check the pit
depth. Check the O-ring for wear and damage.

5. Remove the swir ring using the removal tool. Insert the tool into the swirl ring until it
catches on the lip and then pull back to remove the swirl ring. Inspect the swirl ring for
plugged holes or damage. Check O-rings for wear and damage.

Replacement

Do not use an excessive amount of silicone grease when applying to any of the
consumable O-rings. Excess grease can easily plug ports and holes, causing
improper gas flow during operation. Only apply a light coat of silicone grease.

Avoid touching the tip of the electrode during installation as grease or dirt may affect
starting reliability. Check the electode tip and wipe clean if necessary.

1.

2.

Apply silicone to the electrode O-ring and then to both O-rings on the swirl ring.

Insert the electrode into the the small diameter end of the swirl ring, then insert the swirl

ring (large diameter end) into the nozzle. Apply silicone to the nozzle O-rings, then insert
the nozzle into the torch and push it into place.

Inspect the threads on the torch main body, and clean threads if necessary. Apply
silicone to the O-rings on the torch main body.

Install the inner cap on to the torch main body. Hand tighten the inner cap snugly to
ensure good electrical contact. Do not overtighten.

Install the shield cap with the shield in place on to the torch main body. If the shield is not
in place, apply silicone to the O-ring and insert the shield into the shield cap and push
into place. Hand tighten the shield cap snugly. Failure to tighten the shield cap

snugly could result in poor electrical contact and water and gas leaks which will
impair cut quality.
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Figure 4-5 PAC186 Torch Consumable Parts
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r Shield Inner Swirl \
Cap Shield Cap Nozzle Ring Electrode PAC184 Torch
120221/120543 120222 120219 120277 120212 120209 120208
SN . 15 Amp
120218
\ 30 Amp
Figure 4-6 PAC184 Torch 15 and 30 Amp Consumable Parts
[
15, 30 & 50 Amp )
Mild Steel and 30 ‘
Amp Stainless Steel ‘ Nozzle
Nozzles
PAC186 Swirl Ring Tool
(004745) Electrode
All Electrodes 50 Amp Stainless
& 100 Amp Steel & 70 Amp
Nozzle Nozzle/Shields
\ PAC186 Tool (004555) PAC184 Tool (004670) )
Figure 4-7 Consumable Removal Tools
4 . . . )
Locking Raises and lowers This tool is used to check the electrode pit depth. To use,

point
Dial Indicator

proceed as follows:

1. Loosen height adjust and insert electrode as shown.
Tighten height adjust.

2. Ensure the point touches the flat surface next to the pit.

3. Loosen the dial indicator locking screw, zero indicator
and retighten locking screw.
Point (004629)

4. Lower point into pit and read indicator for pit depth.
Electrode

5. Replace electrodes with indicated pit depths greater
than 0.040 inch (1.0 mm). Note: Gauge as shown
indicates approximately a little over 0.020 inch (0.5 mm).

J

Figure 4-8 Electrode Pit Depth Gauge (004630)
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BLOW BACK OPTION TO PURGE COOLANT HOSES

Before removing the PAC184 or PAC186 torch, the operator may want to purge the torch
coolant from the coolant hoses back into the coolant tank to minimize the coolant dripping
when the torch is disconnected from the quick disconnect. After replacing the torch, the
coolant hoses should be refilled with coolant. Refer to the procedures below.

120 VAC
socket

Purge Coolant Hoses (Blow Back)

1. Shut the power supply down at
the control panel or CNC. off-valve

2. At off-valve assembly (Fig. 4-9)
connect 1/4-inch air hose to air inlet.

3. Connect 120 VAC power cable from
CNC or other source to 120 VAC
socket on solenoid vaive.

4. Apply air at approximately 20 psi blow back

(1.4 bar) to the air inlet. Air supply solenoid valve
should be clean, dry and oil free

in order not to contaminate the

coolant. Figure 4-9 Coolant Purging Setup

5. Apply 120 VAC signal for about 3 seconds to
open the solenoid valve in order to purge the coolant from the hoses.
it is not necessary to purge longer than 3 seconds.

6. After the coolant hoses have been purged, disconnect the torch from the torch quick
disconnect.

Refill Coolant Hoses
1. Reconnect torch to the torch quick disconnect.

2. Apply power to the power supply at the control panel or from CNC.

I at the power supply, depress and hold the POWER ON pushbutton switch until the
COOLANT FLOW LED lights. If at the CNC, maintain the Power On signal until the
COOLANT FLOW LED lights.

When the COOLANT FLOW LED lights, release the POWER ON switch at the
power supply or the Power On signal at the CNC. The green POWER ON indicator
should remain on, indicating that the system is operating normally.

(The COOLANT FLOW LED will remain out until the coolant has pushed all of the air out
of the torch cooling hoses and the coolant retums to the tank. However, coolant hoses
with too many bends can have air pockets even though the COOLANT FLOW LED lights
and the system appears ready for operation. The trapped air can cause the torch to
lose cooling momentarily and potentially cause damage to the torch.)
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CUTTING TECHNIQUES

How to Get Better Cut Quality

In order to get the best cut quality, ensure the HD-3070 plasma system is set up according to the
Daily Operating Procedure in this section. The three major components of cut quality are: cut angle,
dross, and shape (flatness) and smoothness of the cut surface.

Cut Angle

Cut angle is define as either positive or negative. A positive cut angle is when there is more material
removed from the top of the kerf than at the bottom (V-shaped cut). A negative cut angle is when
there is more material removed from the bottom of the cut than at the top (undercut).

The two most common cut angle faults are as follows:

1. The average cut angle of four sides is off by 3-4°, this can be caused by:

Torch stand off is most likely the problem, if cut angles are either all positve or
negative. A positive bevel indicates a stand off that is too high. A negative bevel
indicates a stand off that is too low. Vary the arc voltage to correct the cut angle.

Damaged consumable parts. If the nozzle orifice is worn uniformly, the cut angle
will show positive. Change or check consumables by referring to Changing
Consumable Parts in this section.

2. Non-uniform cut angles (one side positive and the other negative), this is caused by:

Damaged or worn consumable parts, especially damaged nozzle and shield O-ring
seals. Change or check consumables by referring to Changing Conumable Parts in
this section.

Torch is out of vertical alignment to workpiece. Ensure that the torch is at right
angles to the workpiece (0° and 90°) to get a clean, vertical cut. Use a square to
align the torch.

Dross Conditions

Dross can occur in the following ways:

1.

Low speed dross happens when the torch travel speed is too slow and the arc shoots
ahead. It forms as a heavy, bubbly deposit at the bottom of the kerf and can be easily
removed. Normally, increasing the speed will reduce or eliminate dross.

High speed dross happens when the torch travel speed is too fast and the arc lags

behind. It forms as a thin, linear bead of solid metal attached very close to the kerf and
appears to be a fused continuation of the kerf wall. It is welded to the bottom of the cut
and is very difficult to remove. High speed dross can be reduced in the following ways:
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« Decreasing the travel speed will reduce or eliminate dross. If changing the speed
does not remove the dross, varying the following parameters will help.

» Lowering the torch standoff distance by decreasing arc voltage will reduce the dross.
» Adding O, in the shield gas will widen the operating range thereby reducing dross.

Dross may show at certain parts of the cut (the dross comes and goes), if the
consumables are worn or damaged.

Dross formation is material dependant. Certain alloys may form more dross than others.

Dross formation is dependant upon metal temperature. Warm and hot metal is much
more prone to dross accumulation than cool metal. For example, the first cut in a series
of cuts will mostly likely have the least amount of dross. As the workpiece heats up,
dross levels are likely to increase on the subsequent cuts.

Dross formation is dependant upon metal surface conditions. A clean metal surface is
more prone to dross accumulation than dirty and rusty surfaces.

Shape of Cut Surface

The ideal shape of the cut face is straight. Sometimes the cut face becomes either concave
or convex. Maintaining the correct torch height and cut speed are required to keep the cut
face straight.

1.

A concave cut face (bevel on inside) is due to torch standoff distance being too low.
Increasing the standoff distance will straighten the cut face.

2. Aconvex cut face (top of cut rounded) is due to the standoff distance being too high. Try

reducing the standoff distance.

Smoothness of Cut Surface

Both the plasma jet and the motion of x-y table will affect the smoothness of the cut surface.

1.

The plasma jet can cause random roughness. Change the shield gas O,/N, ratio
for cutting mild steel. A higher concentration of oxygen in the shield mixture will increase
the potential cut speed, but at the expense of cutting edge quality.

A regular wavy surface is due to machine motion. Tuning the drives and cleaning the
rails will help. '

How to Get Longer Consumabile Life

The HD-3070 plasma system provides consumable long life. In order to optimize consumable life, the
following measures will help.

4-18
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Piercing Height

Piercing height should be higher than cutting height to prevent pierce splatter from buiding up
on the front of the nozzle and/or shield. An initial pierce height that is too high will increase
the dwell time of the pilot arc on the nozzle. As a rule, the pierce height should be 1.5 to 2
times as much as the cutting height (stand off).

Pierce Delay

The pierce delay function can be set externally from the CNC controller in the form of a

pierce complete signal or from the pierce delay potentiometer on the power supply control
panel.

Ramp Down

At the end of a cut, the plasma (arc and gas flows) must be allowed to ramp down while it is
still over the workpiece. The plasma arc and gas flows ramp down to an off state. If the arc
still extinguishes without a proper ramping down, the consumables life will be decreased.
This is particularly a problem when cutting drop parts and the centers drop away leaving
holes. There is no metal to be over in order to finish the ramp down. However, in this
situation arc blow out does not always occur. Sometimes the arc can stay attached to the
edge of the hole long enough to finish the ramp down, removing only a small divot from the
workpiece. Running off the edge of the plate will also produce an arc blow out condition
which is not desirable in terms of optimizing parts life.

Electrode Life

1. Program the lead out when the drop part is the one wanted, but do not program the lead
out into the drop part.

2. Use a chain cut if possible.

3. Purge the gas lines before cutting.
Nozzle Life

1. Do not lead out to the drop part, which will cause the arc to stretch.

2. Purge the gas lines to clean the plasma chamber before cutting.

3. Make sure the torch does not dive to the plate during cutting.
Shield Life

1. Make sure the shield does not touch the plate during cutting.

2. Set the pierce height between 1.5 to 2 times higher than the cutting height. Keep the
shield clean to prevent double arcing.
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How to Get Better Pierces

Start the arc on the edge of the material with a prepunched pilot hole, if possible.

Make the IHS setting constant. The initial pierce height should be about 1.5 to 2 times
higher than the height during cutting.

Make sure the pierce delay is set long enough to allow the arc to pierce through the
material before the machine moves.

Use a higher shield preflow to help pierce through and blow the molten metal away.
This may affect starting reliability.

How to Increase Cutting Speed

1.

Lower the torch standoff distance. Do not let the shield touch the plate. The cut
surface may have a negative bevel if the standoff distance is too low.

2. Increase the O, amount in the shield cut flow. The drawback is that the cut surface may
become rougher.
TECHNICAL QUESTIONS

Claims for defective merchandise - All units shipped from Hypertherm undergo rigorous
quality control testing. However, if your system does not function correctly:

1.

Recheck all pre-installation and installation and post-installation requirements and
connections in Section 3, Installation.

If you are unable to solve the problem, call your distributor. They will be able to help
you, or refer you to an authorized Hypertherm repair facility.

If you need assistance, call Customer Service or Technical Service listed in the front of
this manual.

4-20
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OPERATING DATA (CUT) CHARTS

The Cut Charts on the following pages are optimized to provide the best cut angle, least dross
and best cut surface finish. Keep in mind that these charts provide a good starting point and
that optimum cutting must be tuned to the application and materials on site. Increasing cut
speed, lowering the torch standoff, higher current consumables on thinner metals or increasing
the oxygen ratio in the shield mix, for example, all present certain tradeoffs as mentioned in
How to Get Better Cut Quality. Depending on the cutting application, it is up to the operator to
determine if the tradeoffs are acceptable.

The cut chart also provides part numbers and illustrations of the consumables required to cut

at specific amperage. For more detailed information, refer to the gas console control and

indicator descriptions and the daily operating procedure at the front of this section.

Cut Chart Index

PAC184 Torch
Mild Steel 15 Amp o, O, &N, 4-22
30 Amp o, 0,&N, 423

PAC186 Torch
Mild Steel 15 Amp o, O,&N, 4-24
30 Amp o, 0,&N, 4-25
50 Amp o, O,&N, 4-27
70 Amp o, O,&N, 4-30
100 Amp o, O,&N, 4-34
Stainless Steel 30 Amp Air Air 4-26
50 Amp Air Air 4-28
70 Amp Air Air & CH, 4-31
Aluminium 70 Amp Air CH, 4-32
Copper 50 Amp o, O,&N, 4-29
70 Amp o, O,&N, 4-33
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HD-3070
PAC184 Torch Operating Data (Cut) Charts
Mild Steel - 15 Amp Cutting

O, Plasma/O, & N, Shield
Shield Cap Retaining Cap PAC184 Torch
120221/120543 120219 Swirl Ring 120208
\ 120212 S

N

Electrode
120209

Shield
120222

26 0018 05 30 10 40 5 75 134 0020 05 | 145 368 |0.040 1.0 0 005
24 0024 06 30 10 40 5 75 135 0.020 0.5 129 3.28 |0.040 1.0 0 0.05
22 0.030 08 30 10 40 5 75 136 0020 05 | 115 292 |0.040 1.0 0 005
20 0036 09 3 10 40 5 75 136 0020 05 | 100 254 |0.040 1.0 0 005
18 0048 1.3 30 10 40 5 75 137 0.020 05 8 216 |0.040 1.0 | 05 0.16
16 0.060 1.5 3 10 40 5 75 142 0.030 0.8 65 165 |0.040 1.0 1 027
14 0075 1.9 30 10 40 5 75 144 0.040 1.0 45 114 |0060 15 | 15 0.37
12 0105 27 30 10 40 5 75 148 0.040 1.0 35 090 |0060 1.5 2 050
10 0.135 34 30 10 40 5 75 151 0.040 1.0 25 064 |0060 15 | 25 0.60

O, (P1)* and N, (P2)* gas inlet pressures must be between 105 - 135 psi (7.2 - 9.2 bar) for all material thickness.

* Refer to Figure 4-3 to locate LCD displays.

* Slightly increasing the test preflow O, and N, flowrates may increase piercing capability on the thicker materials
listed above. However, increasing the preflow flowrates too much may affect plasma starting reliability (misfiring).

** Torch standoff tolerances are + 0.005 inch (+ 0.125 mm). When using a THC, tolerances are + 1 volt.

If problems occur with the cutting process, and the flowrates are suspect, refer to Section 5, Maintenance, Gas
System Back Pressure Checks.

4-22 HD-3070 with Automatic Gas Console Instruction Manual

9-97



OPERATION

HD-3070
PAC184 Torch Operating Data (Cut) Charts
Mild Steel - 30 Amp Cutting
O, Plasma/O, & N, Shield

Shield Cap Retaining Cap
120221/120543 120219 Swirl Ring PAC184 Torch
120212

QP =D

Nozzle Electrode
120218 120209

120222
\.

24 0.024 06 15 5 46 5 75 ' . . X . 1.5
22 0.030 08 15 5 46 5 75 121 0.030 038 170 432 0.060 1.5 0 005
20 0.036 09 15 5 48 5 75 125 0.040 1.0 140 3.56 0.080 2.0 0 005
18 0.048 1.3 15 5 46 5 75 128 0.040 1.0 110 280 0.080 2.0 0 0.05
16 0.060 1.5 15 5 46 5 75 128 0.040 1.0 80 203 0.080 2.0 0 005
14 0075 1.9 15 5 46 5 75 128 0.040 1.0 60 1.52 0.080 2.0 0.5 0.16
12 0.105 2.7 15 5 46 5 75 135 0.060 1.5 50 127 0.100 2.5 1 027
10 0.135 34 15 5 456 5 75 135 0.060 1.5 35 090 0.100 25 15 037
3/16 4.8 15 5 46 5 75 135 0.060 1.5 32 081 0.100 25 2 050
14 64 30 10 46 5 75 136 0.040 1.0 25 064 0.100 2.5 25 0.60

0O, (P1)* and N, (P2)* gas inlet pressures must be between 105 - 135 psi (7.2 - 9.2 bar) for all material thickness.

* Refer to Figure 4-3 to locate LCD displays.

* Slightly increasing the test preflow O, and N, flowrates may increase piercing capability on the thicker materials
listed above. However, increasing the preflow flowrates too much may affect plasma starting reliability (misfiring).

** Torch standoff tolerances are + 0.005 inch (+ 0.125 mm). When using a THC, tolerances are + 1 volt.

If problems occur with the cutting process, and the flowrates are suspect, refer to Section 5, Maintenance, Gas
System Back Pressure Checks.
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HD-3070
PAC186 Operating Data (Cut) Charts

Mild Steel - 15 Amp Cutting

0, Plasma/O, & N, Shield
(" Shietd cap Retaining Ca )
etainin
020634/020687 9P Swirl Ring PAC186 Torch
020637 120349
0 0D —»
- Electrode
Shield Nozzle 120111
\ 020670 020644 y

20 0.036 0.9 30 10 40 5 75 120 0.020 0.5 100 254 0.040 1.0 0 0.1
18 0.048 13 30 10 40 5 75 121 0.020 0.5 85 2.16 0.040 1.0 0 0.1
16 0.060 1.5 30 10 40 5 75 124 0.030 0.8 65 1.65 0.040 1.0 5 0.2
14 0.075 1.9 30 10 40 5 75 130 0.040 1.0 45 1.14 0.060 15 1 0.3
12 0105 27 30 10 40 ) 75 132 0.040 1.0 35 0.90 0.060 15 15 04
10 0.135 3.4 30 10 40 5 75 134 0.040 1.0 25 0.64 0.060 15 2 0.50

O, (P1)* and N, (P2)* gas inlet pressures must be between 105 - 135 psi (7.2 - 9.2 bar) for all material thickness.
2 2 g

* Refer to Figure 4-3 to locate LCD displays.

* Slightly increasing the test preflow O, and N, flowrates may increase piercing capability on the thicker materials
listed above. However, increasing the preflow flowrates too much may affect plasma starting reliability (misfiring).

** Torch standoff tolerances are + 0.005 inch (+ 0.125 mm). When using a THC, tolerances are + 1 volt.

*** To maintain the 0.020 inch (0.5 mm) torch standoff as the electrode wears, the arc voitage may have to be
increased to avoid having the torch dive into the plate.

If problems occur with the cutting process, and the flowrates are suspect, refer to Section 5, Maintenance, Gas
System Back Pressure Checks.
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HD-3070
PAC186 Operating Data (Cut) Charts
Mild Steel - 30 Amp Cutting
0, Plasma/O, & N, Shield
Shield Cap Retaining Cal )
tainin
020634/020687 020633 g %ap Swirl Ring PAC186 Torch

24 0024 06 5 5 46 5 75 103 0030 08 | 200 508 |0040 10 0 0
22 0.030 08 15 5 46 5 75 108 0030 08 170 432 0040 1.0 0 0
20 0035 09 15 5 46 5 75 110 0040 10 | 140 356 |oo060 15 0 )
18 0048 13 15 5 46 5 75 112 0040 10 | 110 280 |0060 15 0 )
16 0.060 1.5 15 5 46 5 75 15 0040 1.0 80 203 |0060 15 0 0.1
14 0075 19 L a6 5 75 18 0040 10 60 152 |0060 15 o o041
12 0.105 27 15 5 45 S 75 121 0060 15 50 127 0.080 20 5 02
10 0.135 34 15 5 46 5 75 124 0.060 15 35 090 |0080 20 1 03

16 48 5 5 46 5 75 125 0060 15 32 o081 |oos0 20 | 15 04

14 64 30 10 46 5 75 124 0040 10 25 064 |0080 20 2 o5

O, (P1)* and N, (P2)* gas inlet pressures must be between 105 - 135 psi (7.2 - 9.2 bar) for all material thickness.
# Refer to Figure 4-3 to locate LCD displays.

* Slightly increasing the test preflow O, and N, flowrates may increase piercing capability on the thicker materials
listed above. However, increasing the preflow flowrates too much may affect plasma starting reliability (misfiring).

** Torch standoff tolerances are + 0.005 inch (+ 0.125 mm). When using a THC, tolerances are 1 volt.

If problems occur with the cutting process, and the flowrates are suspect, refer to Section 5, Maintenance, Gas
System Back Pressure Checks.
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HD-3070
PAC186 Operating Data (Cut) Charts
Stainless Steel* - 30 Amp Cutting

Air Plasma/Air Shield
(- )
Shield Cap Retaining Ca
020634/020687 020080 Swirl Ring PAC186 Torch
020937
Nozzle
020938

27 0016 04 | 30 © 60 75 0 70-75 0.020 05 250 635 |0040 10| 0 O
24.0024 06 | 30 © 60 75 0 70-75 0.020 05 220 559 |oos0 10| 0o O
22 0030 08 | 30 O 60 75 o 70-75 0.020 05 200 508 Joos0 10 ] o 01
20 0036 09 | 30 o 60 75 0 70-75 0020 05 180 457 o040 10| 0o 01
18 0048 13 | 30 o 60 75 0 7378 0.020 05 150 381 |ooe0 15| 5 02
16 0060 15 | 30 o 60 75 (i 73-78 0.020 05 120 305 0060 15 | 5 02

Air (P1)* and (P2)* gas inlet pressures must be between 105 - 135 psi (7.2 - 9.2 bar) for all material thickness.

* Refer to Figure 4-3 to locate LCD displays.

* Stainless steel plate sometimes comes with a protective plastic film. Remove film prior to cutting.

* Slightly increasing the test preflow Air flowrates may increase piercing capability on the thicker materials listed
above. However, increasing the preflow flowrates too much may affect plasma starting reliability (misfiring).

** Torch standoff tolerances are + 0.005 inch (+ 0.125 mm). When using a THC, tolerances are + 1 volt.

*** To maintain the 0.020 inch (0.5 mm) torch standoff as the electrode wears, the arc voltage may have to be

increased to avoid having the torch dive into the plate.

If problems occur with the cutting process, and the flowrates are suspect, refer to Section 5, Maintenance, Gas

System Back Pressure Checks.
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HD-3070
PAC186 Operating Data (Cut) Charts
Mild Steel - 50 Amp Cutting
O, Plasma/O, & N, Shield

(. N\
Shield Cap Retaining Ca
020634/020687 ososa3 ° T Swirl Ring PAC186 Torch

5 el

Shield Nozzle
020671 020646

22 0030 o8 40 O 40 5 7% 103 0040 10 270 686 | 0060 15 0 0
20 0036 09 40 0 40 5 75 103 0040 1.0 210 533 0.060 15 0 0
18 0048 1.3 4 0 40 5 75 104 0040 1.0 160  4.06 0060 15 0 0
16 0060 15 40 0 40 5 75 109 0050 13 120 3.05 0.080 20 0 0
14 0075 19 40 V] 40 5 75 113 0050 13 100 254 0.080 2.0 [+] 0
12 0105 27 40 4] 40 5 75 118 0050 13 75 191 0.100 25 ] 0.1
10 0.135 34 4 0 40 5 75 122 0060 15 55 1.40 0.100 25 5 02
316 48 40 0 40 5 75 124 0060 15 45 1.14 0.100 25 1 03
14 64 60 0 60 5 75 127 0.080 20 35 0.90 0.120 30 2 05

O, (P1)* and N, (P2)* gas inlet pressures must be between 105 - 135 psi (7.2 - 9.2 bar) for all material thickness.
* Refer to Figure 4-3 to locate LCD displays.

* Slightly increasing the test preflow O, and N, flowrates may increase piercing capability on the thicker materials
listed above. However, increasing the pfeflow flowrates too much may affect plasma starting reliability (misfiring).

** Torch standoff tolerances are + 0.005 inch (+ 0.125 mm). When using a THC, tolerances are * 1 volt.

If problems occur with the cutting process, and the flowrates are suspect, refer to Section 5, Maintenance, Gas
System Back Pressure Checks.
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HD-3070
PAC186 Operating Data (Cut) Charts
Stainless Steel* - 50 Amp Cutting
Air Plasma/Air Shield

Shield Cap Retaining Cap
020634/020687 020795 Swirl Ring PAC186 Torch

020947

14 0075 19 |80 © 40 60 ] 100 0040 10 | 120 305 }o0120 30| 1 03
12 0105 27 |80 © 40 60 0 100 0040 10 80 203 |o0120 30| 15 04
10 0135 34 |60 O 40 60 0 110 0060 15 55 140 | 0120 30| 15 04

6 48 |s0 o 40 60 o 115 0080 20 40 102 0160 40| 2 05

Air (P1)* and (P2)* gas inlet pressures must be between 105 - 135 psi (7.2 - 9.2 bar) for all material thickness.
* Refer to Figure 4-3 to locate LCD displays.
* Stainless steel plate sometimes comes with a protective plastic film. Remove film prior to cutting.

* Slightly increasing the test preflow Air flowrates may increase piercing capability on the thicker materials listed
above. However, increasing the preflow flowrates too much may affect plasma starting reliability (misfiring).

** Torch standoff tolerances are + 0.005 inch (+ 0.125 mm). When using a THC, tolerances are * 1 volt.
“** Measured from tips of shield adapter 020948.

If problems occur with the cutting process, and the flowrates are suspect, refer to Section 5, Maintenance, Gas
System Back Pressure Checks.
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HD-3070
PAC186 Operating Data (Cut) Charts
Copper* - 50 Amp Cutting
O, Plasma/O, & N, Shield
rsmeld Cap Retaining Cap )

020947

16 0060 15 20 10 40 35 40 92 0.080 20 70 178 |o0.100 25 4 10
14 0075 19 20 10 40 35 40 92 0080 20 70 178 |0.100 25 4 1.0
12 0105 27 20 10 40 35 40 94 0.080 20 65 165 |0.100 25 7 15
10 0.135 34 2 10 40 35 40 94 0.080 20 65 165 |0.100 25 9 20

O, (P1)* and N, (P2)* gas inlet pressures must be between 105 - 135 psi (7.2 - 9.2 bar) for all material thickness.
* Refer to Figure 4-3 to locate LCD displays.
# Copper plate sometimes comes with a protective plastic film. Remove film prior to cutting.

* Slightly increasing the test preflow O, and N, flowrates may increase piercing capability on the thicker materials
listed above. However, increasing the preflow flowrates too much may affect plasma starting reliability (misfiring).

*« Torch standoff tolerances are + 0.005 inch (+ 0.125 mm). When using a THC, tolerances are = 1 volt.
** Measured from tips of shield adapter 020948S.

If problems occur with the cutting process, and the flowrates are suspect, refer to Section 5, Maintenance, Gas
System Back Pressure Checks.
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HD-3070
PAC186 Operating Data (Cut) Charts
Mild Steel - 70 Amp Cutting
O, Plasma/O, & N, Shield
4 )
Shield Cap Retaining Ca
020634/020687 020795 " Swirl Ring PAC185 Torch

020789

16 0060 15 | 0 100 25 5 75 107 0060 15 | 280 7.11 0.100 25 0-70.1
14 0075 189 | 0 100 25 5 s 107 0060 15 | 230 584 0.100 25 o 0.1
12 0105 27 | 0 100 25 5 75 109 0.080 20 185 470 0.120 3.0 0 0.1
10 0135 34 | 0 100 25 5 75 114 0080 20 | 150 3.81 0.120 3.0 5 02
36 48 | 0 100 25 5 75 119 0080 20 | 120 305 0.120 3.0 1 03
174 64 | 0 100 40 5 75 128 0080 20 100 254 0.120 3.0 2 05
a8 95 |0 100 a0 5 75 135 {0100 25 65 165 | 0.160 4.0 4 1.0

O, (P1)* and N, (P2)* gas inlet pressures must be between 105 - 135 psi (7.2 - 9.2 bar) for all material thickness.
Ensure retaining cap 020795 is tight for good electrical contact.

* Refer to Figure 4-3 to locate LCD displays.

* Slightly increasing the test preflow O, and N, flowrates may increase piercing capability on the thicker materials
listed above. However, increasing the preflow flowrates too much may affect plasma starting reliability (misfiring).

** Torch standoff tolerances are + 0.005 inch (+ 0.125 mm). When using a THC, tolerances are + 1 volt.

*** Measured from tips of shield adapter 020796.

If problems occur with the cutting process, and the flowrates are suspect, refer to Section 5, Maintenance, Gas
System Back Pressure Checks.
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HD-3070
PAC186 Operating Data (Cut) Charts
Stainless Steel* - 70 Amp Cutting
Air Plasma/Air & CH, Shield

Shield Cap Retaining Ca )
020634/020687 g tap Swirl Ring PAC186 Torch
020789
¢ T B <> 6
i
020647
\_

10 0.135 34 75 0060 1.5

3/16 4.8 60 3 35 75 0 139 0.080 20 | 80 2.00 0.140 3.5 1.5 0.4
1/4 6.4 30 10 35 75 0 149 0.140 35 | 55 1.40 0.180 4.5 2 0.5
3/8 9.5 30 10 35 75 0 164 0.140 35 | 30 0.76 0.200 5.0 2 0.5
12 127 40 20 50 75 0 189 0250 63 | 25 0.64 - il

Air (P1)* and CH, (P2)* gas inlet pressures must be between 105 - 135 psi (7.2 - 9.2 bar) for all material thickness.
" Ensure retaining cap 020795 is tight for good electrical contact.

* Refer to Figure 4-3 to locate LCD displays.

* Stainless steel plate sometimes comes with a protective plastic film. Remove film prior to cutting.

* Slightly increasing the test preflow Air flowrates may increase piercing capability on the thicker materials listed
above. However, increasing the prefiow flowrates too much may affect plasma starting reliability (misfiring).

** Torch standoff tolerances are + 0.005 inch (+ 0.125 mm). When using a THC, tolerances are + 1 volt.
*** Measured from tips of shield adapter 020796.

*** Piercing 1/2 inch (12.7 mm) stainless steel is not recommended, it will shorten consumable life. Starting cuts at
the edge of the metal is recommended.

If problems occur with the cutting process, and the flowrates are suspect, refer to Section 5, Maintenance, Gas
System Back Pressure Checks.
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HD-3070
PAC186 Operating Data (Cut) Charts
Aluminium* - 70 Amp Cutting

Air Plasma/CH, Shield
Shield Cap Retaining Cap )
020634/020687 020795 9 Swirl Ring PAC186 Torch
= 020789
) Y ) <P
Shield 120112
\ 020796 020647

18 0048 1.3 0 40 45 75 0 159 0.100 25 | 150 3.81 0.160 4.0 0 0.1

16 0.060 1.5 0 40 45 75 0 159 0100 25 | 125 3.18 0.160 4.0 0 0.1

14 0.075 1.9 0 40 45 75 0 159 0.100 25 | 100 254 0.160 4.0 0 0.1

12 0105 27 0 40 45 75 (o] 159 0.100 25 85 2.16 0.160 4.0 5 0.2
178 32 0 40 45 75 0 179 0.180 45 70 1.78 0.200 5.0 5 0.2

10 0.135 34 0 40 45 75 0 179 0.180 45 65 1.65 0200 5.0 5 0.2
174 64 0 40 45 75 0 179 0.180 4.5 45 114 0.200 5.0 1 0.3
3/8 9.5 0 40 45 75 0 179 0.180 4.5 30 0.76 0.200 5.0 1 0.3
172 1271 0 40 45 75 0 189 0250 6.3 25 0.64 e e

Air (P1)* and CH, (P2)* gas inlet pressures must be between 105 - 135 psi (7.2 - 9.2 bar) for all material thickness.
Ensure retaining cap 020795 is tight for good electrical contact.

* Refer to Figure 4-3 to locate LCD displays.

* Aluminum plate sometimes comes with a protective plastic film. Remove film prior to cutting.

* Slightly increasing the test preflow Air flowrates may increase piercing capability on the thicker materials listed
above. However, increasing the preflow flowrates too much may affect plasma starting reliability (misfiring).

** Torch standoff tolerances are + 0.005 inch (+ 0.125 mm). When using a THC, tolerances are + 1 volt.
*** Measured from tips of shield adapter 020796.

**** Piercing 1/2 inch (12.7 mm) aluminum is not recommended, it will shorten consumable life. Starting cuts at
the edge of the metal is recommended.

If problems occur with the cutting process, and the flowrates are suspect, refer to Section 5, Maintenance, Gas
System Back Pressure Checks.
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OPERATION

HD-3070
PAC186 Operating Data (Cut) Charts
Copper* - 70 Amp Cutting
O, Plasma/O, & N, Shield
(. ‘ N
Shield Cap Retaining Cal
020634/020687 osores C T Swirl Ring PAC186 Torch
020789

120112

10 0.135 34 75 50 50 5 7% 133 6.120 3.0 60 | 152 0.160 4.0 ' S 20
316 48 7% 50 50 s 7% - 119 0.120 3.0 55 1.40 0.160 40 —_— 25
174 64 7% S0 50 S 75 124 0.120 3.0 85 127 0.160 4.0 —_ 3.0
338 95 |75 50 50 5 75 128 0.120 3.0 25 064 0.160 40 — 5.0

O, (P1)* and N, (P2)* gas inlet pressures must be between 105 - 135 psi (7.2 - 9.2 bar) for all material thickness.
Ensure retaining cap 020795 is tight for good electrical contact.

* Refer to Figure 4-3 to locate LCD displays.

* Copper plate sometimes comes with a protective plastic film. Remove film prior to cutting.

* Slightly increasing the test preflow O, and N, flowrates may increase piercing capability on the thicker materials
listed above. However, increasing the preflow flowrates too much may affect plasma starting reliability (misfiring).

** Torch standoff tolerances are + 0.005 inch (+ 0.125 mm). When using a THC, tolerances are + 1 volt.

*** Measured from tips of shield adapter 020796.

If problems occur with the cutting process, and the flowrates are suspect, refer to Section &, Maintenance, Gas
System Back Pressure Checks.
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OPERATION

HD-3070
PAC186 Operating Data (Cut) Charts
Mild Steel - 100 Amp Cutting
O, Plasma/O, & N, Shield
. - )

Shield Cap Retaining Cap .
020634/020687 120266 Swirl Ring PAC186 Torch

- 020637
0 &l

, 7 Electrode 2
Shield Nozzle 120410
k 120273 120272

1/8 3.2 35 90 60 10 100 0.125 32 | 275 7.0 0.180 46 0 0.00
14 64 35 90 60 10 100 141 0.125 32 | 135 343 [0300 76 | 04 022
3/8 95 35 90 60 10 100 145 0.125 32 | 95 241 (0300 76 | 0.7 0.27
12 127 35 90 60 10 100 147 0125 32 | 64 162 0300 76 | 1.0 037

0, (P1)* and N, (P2)* gas inlet pressures must be between 105 - 135 psi (7.2 - 9.2 bar) for all material thickness.

* Refer to Figure 4-3 to locate LCD displays.

* Slightly increasing the test preflow O, and N, flowrates may increase piercing capability on the thicker materials
listed above. However, increasing the preflow flowrates too much may affect plasma starting reliability (misfiring).

** The torch standoff tolerances are = 0.005 inch /+ 0.125mm. When using a THC, the tolerances are + 1 volt.

If problems occur with the cutting process, and the flowrates are suspect, refer to Section 5, Maintenance, Gas
System Back Pressure Checks.
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MAINTENANCE

INTRODUCTION

It is assumed that the service personnel performing the troubleshooting testing are
high-level electronic service technicians that have worked with high voltage
electro-mechanical systems. Knowledge of final isolation troubleshooting techniques is
also assumed.

In addition to being technically qualified, maintenance personnel must perform all
testing with safety in mind. Refer to the Safety section for operating precautions
and warning formats.

If you need additional assistance or need to order parts, call Hypertherm Customer
Service at 1-800-643-0030 or Hypertherm Technical Service at 1-800-643-9878.
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MAINTENANCE

ROUTINE MAINTENANCE

The HD-3070 system is designed to require little regular maintenance under normal

use. The following maintenance checks, are suggested to keep your system in top
running condition.

Torch, Quick Disconnect/Off-Valve and Torch Leads Inspection

Inspect the torch and torch leads on a routine basis.

inspect the torch main body O-rings and replace, if necessary. For O-ring part
numbers, refer to Section 6, Parts List, PAC184 Machine Torch Assembly or
PAC185 Machine Torch Assemblies.

The torch consumable parts and torch main body should always be inspected
prior to cutting. Worn or damaged parts can cause gas and water leaks which
can affect the cut quality. Check for pitting and burn marks on the consumable

parts and replace, if necessary. Refer to Section 4, Operation, Changing
Consumable Parts.

Ensure that all connections are tight, but do not overtighten.

The torch leads should be checked occasionally for cracking and damage.

Power Supply Inspection

Inspect the power supply on a routine basis.

Check the exterior for any damage. If there is damage, ensure it does not affect
safe operation of the power supply.

Remove covers and inspect the interior. Check wiring harnesses and
connections for wear and damage. Check for loose connections, and look for
areas of discoloration due to overheating.

At the rear of the power supply, inspect for a dirty particle filter element.
Replace the filter element (027005) when it gets dirty.

Every six months, flush the power supply of its torch coolant and replace with
new coolant (028872).

Cleaning the power supply periodically is necessary to keep dust and foreign matter
from inside the unit.

Remove the covers and blow out the unit with dry compressed air. Inan
excessively dirty environment, clean the power supply on a weekly basis.
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MAINTENANCE

* Blow out the fans and heat exchanger at rear of power supply. In an excessively
dirty environment, clean on a weekly basis.

Gas Console Inspection

Inspect the gas console on a routine basis.
* Check the exterior for any damage.

¢ Inspect all interconnecting cables, hoses and leads for wear and damage.
Ensure all connections are tight and that there are no leaks. Do not overtighten.

Clean the gas console by periodically checking for dust and foreign matter inside the
unit.

¢ Remove cover and blow out the unit with dry compressed air. It is important to
keep the cover closed except when cleaning or maintenance is being performed.

RHF Console Inspection

Inspect the RHF console on a routine basis.

* Check the exterior for any damage. If there is damage, ensure that it does not
affect safe operation of the console.

¢ Open the cover and inspect the interior. Check all cables and hoses for wear
and damage. Check for loose connections, look for areas of discoloration due to
overheating. Check for plumbing leaks.

* Inspect the two (2) spark gaps. Clean electrodes a with diamond file, align, and/
orregap. Set spark gaps with clean feeler gauge to 0.020 +0.001 inch (0.51
0.03 mm). Ensure that the electrode surfaces between the gaps are flat. If
surfaces are rounded, replace and regap. See Figure 6-11 for part number
information.

Clean the RHF console by periodically checking for dust and foreign matter inside the
unit. .

¢ Open the cover and blow out the unit with dry compressed air. It is important to
keep the cover closed except when cleaning or maintenance is being performed.
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MAINTENANCE

STARTING SEQUENCE OF HD-3070

On the following page is a detailed flowchart outlining the starting sequence
during proper HD-3070 operation. Shaded boxes represent action taken by the
operator.

The following symbols used in the flowchart are ANSI standard flowcharting
symbols. Their names and definitions are as follows:

D Terminus The terminus is used to indicate the
beginning or ending point of a flowchart.

Task/Process The process or task box is used to
Box indicate any process or task other than
an input/output operation or a decision.
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MAINTENANCE

110V relay (CR2 ) on Power Distribution
Board (1XPCB2)closes . 24VACto:
110 VAC to: Remote HF Console door switch (S1),
Power Supply Fans (M2, M3), Power Supply Transformer temp. switch (TS1),
Power Supply Heat Exchange fans (M4- M7). Power Supply Coolant level switch (LS1),
External Interlock
Gas System

Gas Pressure
Power Supply Coolant temp. switch (TS2),
Power Supply Coolant flow switch (FS1).

v

24V / 110V relay (CR1 ) on Power Distribution
Board (1XPCB2) closes :
24 VAC to:

Power Supply ON light (LT1).
240V relay (CR3 ) on Power Distribution 110 VACto :
Board (1XPCB2)closes . Power Supply Control Board (1XPCB3),

240 VAC to: Power Supply Isolation Board (1XPCBS),
Power Supply Coolant pump (M1). Power Supply Relay Board (1XPCB4),
12-volt DC Power Source
110 VAC Gas System Power

v

(All STATUS LEDs on Interlock Display h
Board (1XPCB6) are illuminated (except
OVERTEMP LED which remains off).

System purge of lead set gas hoses for
40 seconds (preflow 20 seconds; cut
flow 20 seconds.

@yﬂem initialization is now complete.
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MAINTENANCE

INITIAL CHECKS

Before tracking down specific problems, it is good practice to do a visual check, and

verify proper voltages are present at the power source, transformer and power distribu-
tion board.

1. Disconnect line power by tuming line disconnect switch Off.

2. Using a Phillips head screwdriver, remove top plate, two side plates, front plate, and
rear plate.

3. Inspect interior of unit for discoloration on pc boards, or other apparent damage. If a
component or module is obviously defective upon visual inspection, remove and
replace it before doing any testing. Refer to the Parts List, Section 6 to identify parts.

4. |f no damage is apparent, apply power to power unitby turning on the line disconnect
switch On.

5. For a 200, 208, 240, 480, or 600- volt power supply measure the voltage at TB1
between L1 (U), L2 (V) and L3 (W). Refer to Figure 5-1 for detail of TB1. Also refer to
wiring diagram 013-4-266 supplied with manual, if required. The voltage between any
two of the three points at TB1 should be equal to the supply voltage (200, 208, 240, 480,
or 600 VAC). If there is a problem at this point, disconnect main power and check
connections, power cable, and fuses or circuit breaker at line disconnect switch. Repair
and/or replace defective component(s) if necessary.

For a 220/380/415- volt power supply measure the voltage at between the U, V and W
studs on the EMI filter. Refer to Appendix F. Also refer to wiring diagram 013-4-266
supplied with manual, if required. The voltage between any two of the three studs should
be equal to the supply voltage (220, 380, or 415 VAC). If there is a problem at this point,
disconnect main power and check connections, power cable, and fuses or circuit breaker
at line disconnect switch. Repair and/or replace defective component(s) if necessary.

HD-3070 with Automatic Gas Console Instruction Manual 5-7
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/
TB1 /f_\\
QISISIO
ol U |V | W |PE
/'® }® I@ @ Ground Stud
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L1 ()
\\—‘ “\ L2(V)
\\A L3 (W)
___l_Lr / Ground
Power Cable
N y

Figure 5-1 Primary Power Measurement Location
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Figure 5-2 Power Distribution Board 1XPCB2

6. Measure voltage at Power Distribution Board 1XPCB2. Refer to Figure 5-2 for detail
of 1XPCB2. Also refer to wiring diagram 013-4-266 at back of manual, if required.
Look on the board for fuses F1, F2, and F3. Measurements between each fuse and
chassis ground should be as follows:

F1: 24VAC
F2: 120VAC
F3: 240VAC

If voltages are not present, or incorrect at one or more of these points, disconnect
power and troubleshoot 1XPCB2 fuses and associated pins, connectors and wiring
between power distribution board connector REC1 and transformer secondary T1.
Refer to Figure 6-7 for location of T1.

Check main power fuses F1, F2, and F3 located in Figure 6-3, and associated wiring
and connections between T1 and L1 and L2 (including linkboard on 240/480V units).

Repair and/or replace defective component(s) if necessary.

HD-3070 with Automatic Gas Console Instruction Manual
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MAINTENANCE

TROUBLESHOOTING

The troubleshooting section is presented by following normal operational sequence.

Before troubleshooting for specific problems, be sure that unit passes Initial Checks
as outlined earlier in this section.

Problem

1. The green POWER ON
push-button switch PB1 is
pressed, but the fans are
not operating and the green
POWER ON indicator does
not light.

2. The green POWER ON
push-button switch PB1 is
pressed, the POWER ON
indicator lights, but the fans
are not running.

Possible Causes and Solutions

1.1. The green POWER ON (1) PB1 push button is defective.
Check that switch is operating correctly, and that good
contact is being made. The POWER ON switch is normally
open.

1.2. The red POWER OFF (0) PB2 push button is defective.
Check that switch is operating correctly, and that good
contact is being made. The POWER OFF switch is normally
closed.

1.3. Associated wiring not making good contact.
Check wiring and repair or replace, if necessary.

2.1. CR2 on the Power Distribution board is defective.
Check that CR2 switches when POWER ON push button is
pressed. See Figure 5-2 for location of CR2. If CR2 is
defective, unsolder CR2 and replace.

2.2. PL25 and REC20 located near the fans (see Figure 6-2
for location of fans) are not seated together securely and/or
not getting 120VAC from Power Distribution Board.

» Check pins, connectors and associated wiring for
good continuity.
» Check for 120VAC at PL25.
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Problem

3. The green POWER ON

push-button switch PB1 is
pressed, the fans are
operating, but the green
POWER ON indicator does
not light.

The green POWER ON
indicator is lit, the START
command is given and red
DC ON indicator is lit, but
there is no high frequency
and no pilot arc.

Possible Causes and Solutions

2.3. PL2 and REC2 on Power Distribution board (see Figure
5-2 for location of REC2) are not seated well.

Check pins, connectors and associated wiring for good
continuity. Repair or replace, if necessary.

3.1. Push button PB1 was not held down long enough.
Press and hold PB1 for a minimum of five seconds.

3.2. Relay CR1 on the Power Distribution board is defective.
Check that CR1 switches when POWER ON push button is
pressed. See Figure 5-2 for location of CR1. If CR1is
defective, unsolder CR1 and replace.

3.3. One or more of the STATUS LEDs does not lilluminate
(except yellow OVERTEMP LED which illuminates) indicat-
ing a fault condition.

To troubleshoot STATUS fault conditions, see Status LED
Troubleshooting later in this section.

4.1. There is no spark between the spark gap electrodes.
Clean (with emery cloth), align, and/or regap 0.020 + 0.001
inch (0.51 = 0.003 mm per gap) the electrodes, if necessary.
Ensure that the electrode surfaces between the gaps are
flat. If surfaces are rounded, replace and regap. See Figure
6-11 for part number information.

= Visually inspect the high voltage transformer T1 in the
Remote HF console for leaking oil or overheating. See
Figure 6-11 for location of T1. Replace T1 if leaking or
overheating.

e Check for 120VAC at filter (FL1) after START command
is given.

e Ifthere is no 120VAC at FL1, use 013-4-266 wiring
diagram and check pins, connectors and associated
wiring from FL1 to REC3 of Relay Board 1XPCB4. If
connections are O.K,, there may be a problem with
either 1XPCB4 or 1XPCB3. See Relay

HD-3070 with Automatic Gas Console Instruction Manual 5-11
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Problem

5. The green POWER ON
indicator is lit, the torch
START command is given
and the red DC ON
indicator lights, and there
is high frequency, but
there is no pilot arc.

Possible Causes and Solutions

Board (1XPCB4) later in this section for location of relays
and description of output signals.

» Ifthere js 120VAC at FL1, shut down system and
remove capacitors C3 and C4. (See Figure 6- 11 for
location of C3 and C4) Restart system and see if a
faint spark is now observed across the gaps.

» |f aspark is not observed at the gaps, replace T1.
If there js a spark, shut down system, and replace
capacitors C3 and C4. (Always replace the
capacitors in pairs).

4.2. There is no high frequency at the torch.

Check for a shorted torch, a damaged pilot arc lead, or loose
lead connections. Replace the torch or pilot arc lead or
tighten the lead connections.

5.1. Pilot arc relay CR1 is not closing (not getting 120VAC
from the Relay Board 1XPCB4).

See if the CR1 relay contacts close after the START
command is given. See Figure 6-7 for location of

CR1. If CR1 does not close:

« With an AC voltmeter across the relay, see
if 120VAC is coming from 1XPCB4 after START
command is given.

« [fthere is no 120VAC, check connectors, terminals,
pins, and associated wiring to REC3 of 1XPCB4.

- If wiring is O.K., there is a problem either with 1XPCB4
or 1XPCB3.

5.2. Pilot arc relay CR1 is defective.
If there is 120VAC across the relay (see above steps), and
CR1 does not close, replace CR1.

5.3. Main contactor (CON1) or 1XPCB4 is defective.

- With an AC voltmeter, see if contactor CON1 is
getting 120VAC after START command is given.
If there is no 120VAC, check pins, connectors and
associated wiring from CON1 to pins 5 & 6 of REC3 of
1XPCB4.
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Problem °

6. The unit stops cutting
during cut, or cuts poorly.

Possible Causes and Solutions

« If wiring is O.K., 1XPCB4 or 1XPCB3 may be defective.
See Relay Board (1XPCB4) later in this section for
location of relays and description of output signals.

« If CON1 is getting 120VAC from the Relay Board
as described above, measure the voltage between
all terminals 1A, 1B and 1C of main transformer T2
after the START command is given. See Figure 6-7
for location of T2. The voltage between any two of
the three points should be equal to 200VAC.

if there is no voltage at any of the above points, replace
CONH1.

If there is voltage at some but not all of the above points,
check wiring and connections to and from T2. If wiring
checks out OK, return to /nitial Checks section and repeat
steps 1-5.

5.4. Chopper is defective or not functioning.
Refer to CH130 Chopper Module Test Procedure on page
5-68.

6.1. The work clamp is not connected or it is broken.
Connect or repair the work clamp.

6.2. Arc not transferring to workpiece.

Check work clamp and cable connecting clamp to workpiece.
Good contact must be made in order for the arc to transfer to
the workpiece.

6.3. There is insufficient air or gas pressure.

Check gas inlet pressure specifications under Cut Chartin
Operation,Section 4. Check plasma and shield gas
pressures in TEST and RUN modes as specified under
Cut Chart in Operation, Section 4.

6.4. Torch is getting insufficient current.

Check the arc current setting for the type and thickness of
metal you are cutting from the Cut Chartin Operation,
Section 4.
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Problem . .
Possible Causes and Solutions

6.5. The power supply has overheated.

Shut down system and wait for unit to cool down. If unit will
not restart, see Status LED Troubleshooting guide later in
this section.

6.6. Chopper is defective or not functioning.
Refer to CH130 Chopper Module Test Procedure on
page 5-70.
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STATUS LED TROUBLESHOOTING

Be certain that the power supply has been through the Initial Checks as outlined earlier in
this section before troubleshooting STATUS LEDs. When any one of the STATUS LEDs
does not illuminate (except OVERTEMP illuminates) there is a fault condition that must be
corrected in order for the HD-3070 power supply to become operational. The LEDs are
connected in series, so the upper-most LED that does not illuminate (except OVERTEMP
does not extinguish) represents the first condition that must be corrected. Refer to the
problems and probable causes and solutions and the troubleshooting flow diagrams below.
See wiring diagrams 013-4-266 and 013-4-269 and gas system and coolant system
schematics 013-2-268 and 129-2-255 at back of manual for reference.

O LED illuminated
& LED extinguished

Problem

1. RHF INTERLOCK LED
extinguished:

2. OVERTEMP LED
illuminated:

STATUS

=) GAS PRESSURE

5)) COOLANT TEMP
)) COOLANT FLOW

Possible Causes and Solutions

1.1 Door to Remote HF console not completely shut.

This LED will illuminate when switch S1 located in the
Remote HF console is closed. If dooris closed, check pins,
connectors and associated wiring for good continuity from
receptacle 2X1 to 1X5.

Repair and/or replace defective component(s), if necessary.

2.1. Main Transformer T2 or chopper is overheating.

This LED will extinguish when the main transformer (T2) is
operating in a normal temperature range( (under 165° Citr)
and the chopper is operating in the normal temperature
range (under 82° C). Temperature switch TS1 (transformer)
or TSW1 (chopper) will open and will cause the LED to
illuminate when overheating occurs.

e Check temperature switches TS1 and TSW1 (normally
closed).

¢ Check pins, connectors and associated wiring to
temperature switches.
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Problem Possible Causes and Solutions

* Leave the fans running, and try restarting the
unit after one hour. If the LED still illuminates the
transformer or chopper may have to be replaced.

3. EXT INTERLOCK LED 3.1 External interlock supplied for customer use.
extinguished:
If not used, customer must jumper out signal at CNC

machine.
STATUS

) RHFINTERLOCK
3 ouerTEMP
) EXT INTERLOCK

=) GAS SYSTEM

) GAS PRESSURE

2\ COOLANT TEMP

=

(=) COOLANT FLOW

4. GAS SYSTEM LED 4.1. Gas system malfunction.
extinguished: This LED will light when the gas system has power applied
and is operating correctly. This malfunction is not an
indication that the gas inlet pressure is out of limits.
STATUS
¢  Using the wiring diagrams, 013-4-266 and 013-4-269,

Q) RHFINTERLOCK check pins, connectors and wiring associated with

3 ouerTEMP cables between 1X3 on power supply and 3X2 on gas
\ EXT INTERLOCK console and 1X4 on power supply and 3X1 on gas
console.
&Y} GAS SYSTEM
&) cAs PRESSURE » Check PCB control board 1XPCB3.

) cooLanT TEMP
©)) COOLANT FLOW

e Check PCB control board A1 in gas console.

Repair and/or replace defective component(s), if necessary.
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Problem Possible Causes and Solutions
5. GAS PRESSURE LED 5.1. Plasma or shield input gas pressure too low.
extinguished: This LED will illuminate if the plasma and shield input

gas pressures are above 105 psi (7.2 bar).

STATUS
m ) RHFINTERLOCK

£ oUERTEMP

€ )) EXT INTERLOCK

¢ Check that input plasma and shield gas pressures
are 120 psi (8.2 bar).

{)) cAs SYSTEM

) cAS PRESSURE
=)} COOLANT TEMP
) COOLANT FLow

6. COOLANT TEMP LED 6.1. Coolant too hot.
extinguished: This LED will illuminate when temperature switch TS2

senses that the temperature of coolant in the coolant

reservoir is under 160°F.
STATUS

e Check to see if water coolant is above 160°F.

RHF INTERLOCK

OUERTEMP ¢ Disconnect PL24 (located in the rear of the power
EXT INTERLOCK supply near tI?e coolant reservoir) .from REC24 and
check to see if TS2 is open. TS2 is normally closed,

GAS SYSTEM and is opened when a temperature above 160°F is
GAS PRESSURE reached.

COOLANT TEMP

e Using the 013-4-266 wiring diagram, check pins,
COOLANT FLOV wires and connections from PL24 to REC3 of

1XPCB2.

* Check for proper operation of cooling fans M4, M5,
M6 and M7. Ensure that the heat exchanger air flow
is not obstructed.

Repair and/or replace defective component(s), if neces-
sary.
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Problem

7. COOLANT FLOW LED
extinguished:

STATUS
Q

£ ouerTEMP
€ )) EXT INTERLOCK

RHF INTERLOCK

[
!

L) cAs SYSTEM

{ ) GAS PRESSURE
() cooLANT TEMP

%J\ COOLANT FLOW

Possible Causes and Solutions

7.1. Coolant flow too slow.

This LED will illuminate when flowswitch (FS1) senses a
coolant flow of at least .25 gpm to the torch. See Figure
6-10 for location of flowswitch FS1, motor M1, and pump P1.

7.2. Motor M1 not functioning.

* Check to see if 240VAC is available at PL21. PL21
is located near the pump.

Note: The 240VAC relay (CR3) on 1XPCB2 will not
close until the first six (6) interlocks (STATUS
indicators) are satisfied. (See Starting Sequence
of HD-3070 flowchart)

e Using the 013-4-266 wiring diagram, check pins,
connections and associated wiring from PL21 to
RECS5 of 1XPCB2. If 240VAC is not available at RECS5,
CR3 may be defective. Replace 1XPCB2 if CR3 is
defective.

7.3. Flow switch FS1 not functioning.

FS1 is a normally open switch that is closed when a flow
greater than .25 gpm is sensed. When FS1 is closed,
24 VAC lights the COOLANT FLOW LED.

e Check coolant hoses and connections for leaks.

Repair and/or replace defective component(s), if necessary.
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Status LED Troubleshooting Flow Diagrams

Close and secure ‘-Yes

Replace switch
S1.

Replace or
connect cable.
Fig 3-14

Is RHF
door open ?

No

Is RHF switch S1
defective ?
Fig 6-11 (3)

No

Is PS/RHF control
cable 1X5/2X1
defective or not

connected ?

No

Check 1X5/2X1 receptacle
pins & wiring. Repair or replace as
required.

HD-3070 with Automatic Gas Console Instruétion Manual
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OVERTEMPLEDit. )

Is
transformer T2 or
chopper
overheated
?

Yes

Was power supply
operated within rated

duty;:ycle

No

v

Allow to cool & operate Yes
within rated duty cycle.

Was power supply
operated above ambient
temp

Yes

v

Allow to cool & No
operate within
temperature range.

Is cool air intake
or exhaust blocked
?
Yes

\ A

Allow for
recommended
clearances for
proper air flow.

Is transformer T2
temperature switch TS1 or

chopper temperature switch
TSW1 defective ?

No
Yes Check temperature
switch wiring and

Replace fan M2 Yes receptacle connections.
or M3. t

Replace temperature

switch TS1 or TSW1.

5-20 HD-3070 with Automatic Gas Console Instruction Manual

1-97



MAINTENANCE

Check CNC
operation.
Is PS/ machine
Replace or .
interface control cable
connect cable. [f— Yes ble defoctive or not
Figs1 connected ?

EXT INTERLOCK Yes
used ? technical service.

Contact Hypertherm

No

v

Jumper pins 16 & 17 on PS/cutting
machine interface control cable.
Fig 3-21
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Is Gas System Ok
LED D11 on Gas Console
Control PCB A1 lit. ?

Fig 58

No

Are
+5 VDC LED D3, s Ps'““.ii?e”” conte
+12VDC LED D22 & No defective or not connected ?
-12 VDC LED D23, Fig 317 or 3-18
on PCB A1 it ?

Fig58 Yes

Replace or
connect cable.

Yes

Is Gas Console

microcomputer (042142)

defective or not installed
?

Fig 6—12

i
Yes

Replace Gas

Console Control j

PCBAI1.

Fig 6-12 (8) Install or
replace
microcomputer
Fig 6-12 (8)
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Replace fuse (008827) &
chopper assy (029922).
Figé4

Is chopper output fuse
F4 blown ?
Fig6-6(9)

No

Check fuse switch S2.

Fig 6-6 (10)

Replace if necessary.
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Allow for recommended Is heat exchanger
clearance for @ Yes HX1 air intake blocked ?
proper air flow. Fig 6-10 (5)
No
Are heat exchanger
Replace heat exchanger’ |g— Yes fans defective ?
y. Fig 6-10 (5)

No

Is coolant Check TS2wiring
Replace TS2. |@§— Yes temperature switch No—Jp and receptacie
TS2 defective ? connections.
Fig 6-10 (10)

5-24 HD-3070 with Automatic Gas Console Instruction Manual



MAINTENANCE

At CNC, initiate system START
after installing torch.

coolant fines re-fill and and coolant
returns to tank. COOLANT FLOW

remain ON.

Continue power supply START until

LED should light and system should

Yes Is coolant flow within
‘ 15sec?

reservoir. COOLANT FLOW LED

remain ON.

Connect coolant
line disconnects.

Add 1.9 liters (2 quarts) of coolant jo

Install torch. l@— No

No

should light and system should ‘-Yes Is coolant level low ?

No

Yes

Continued
Is torch installed into Yes on next
quick disconnect ? page
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Install consumables. [@§— No consumables
installed

Yes

Is torch lead set
disconnected or
defective ?

Connected or replace
torch lead set. §— Yes

No

Are Continued
Connect or replace cooling cooling supply & retum on next
supply or retum hoses. " Yes hoses disconnected or No page
defective ?
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Replace coolant flow
switch FS1.

Replace coolant
pump P1.
Fig 6-10 (3)

Replace F3 with 8 amp,
250V fuse (008322).

@ Yes

Has fuse F3 on

1XPCB2 failed ?
Fig 66 (1)

No

power distribution PCB

Replace coolant pump
motor M1. Fig 6-10 (1)

HD-3070 with Automatic Gas Console Instruction Manual
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ERROR CODES AND MESSAGES
Power Supply Control Board Error Codes

The microcontroller on control board 1XPCB3 will alert the user when certain errors occur
in the HD-3070 system, by flashing the ERROR cODE LED on the control board . The
power supply front cover must be removed to observe contro!l board 1XPCB3 and the
ERROR CODE LED (see Figure 5-3 below). Note that these errors codes are also
displayed on the gas console as error numbers.

The ERROR CODE LED will blink on for 0.5 seconds and off for 0.5 seconds with a two
second gap before repeating the blinking sequence. The number of blinks between the
two second gap is one of ten error indications listed below. During error code flashing, all
outputs from the control board are turned off, and the power supply is in an idle mode.
After the error is corrected, you may resume operation of the system.

Note: Eight or nine blinks will occur during normal operation.
If the ERROR CODE LED remains on without blinking, this indicates that a
microcontroller internal RAM or ROM self-check error has occurred {power
supply will hang up). Replace microcontroller U9 or control PCB 1XPCB3. Refer
to Fig 6-2 for part locations.

/ ERROR CODE LED

L@m. e

o L H 1t

°6c 0

—

Figure 5-3 Power Supply Control Board Error Code LED Location

Power Supply Control Board Error Code Descriptions

Number
of Blinks Description
1 Indicates the that coolant reservoir needs to have coolant added. This error signal
is issued as a warning to the CNC.
2 lindicate that an "interlock” is not satisfied. Interlock failures are reported by the LEDs
on the front panel of the power supply. Refer to Section 4, Operation, Controls and
Indicators.
5-28 HD-3070 with Automatic Gas Console Instruction Manual
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Number
of blinks

Description

3

8’

9’

10*

12*

Indicate that the HOLD input (for multi-torch systems) was not released within 10
seconds after the end of preflow.

Indicate that the high frequency was unable to ignite the pilot arc within one second.
Check gas flows and corresponding pressures.

Indicate that the PIERCE COMPLETE signal was not received within four seconds
after the transfer signal.

Indicate that the transfer of the arc to the workpiece was not sensed within two
seconds of torch ignition. Check ground clamp to workpiece. Initial torch height
maybe too high. This will reduce nozzle life.

Indicate that the arc was extinguished after current transferred to the workpiece, but
before steady-state operation. The pierce delay may have been too long, and after
arc transfer, too much metal was blown away before the X-Y machine moved leaving
the arc no place to transfer to.

Indicate that the arc was lost during steady-state operation. Typically, this error is
caused by running the torch off the edge of the plate or by having the cut piece fall
out leaving the arc no metal to transfer to.

indicate that during steady-state operation the measured arc voltage exceeded the
programmed maximum. The torch to work distance was too high during a cut,
consequently the power supply terminated the arc. Check arc voltage setting and that
the torch height control (THC) is working properly.

Indicate that the arc was lost during current ramp down, but before the programmed
ramp down time has elapsed. After the start signal was removed from the power
supply, it began to ramp down, but did not complete it. The most probable cause is
by cutting parts that fall out, leaving the arc no metal to transfer to while the power
supply is trying to ramp down. This problem can be improved, if not eliminated, by
changing the CNC program. Try different leadouts for different shape cuts.

Note: 7,8,9, or 10 blinks in sequence indicate errors that can reduce consumable
life, and cause cut quality to erode prematurely.

Indicate that the software has an error. If this error occurs, there is a fatal error in the
microprocessor chip and it must be replaced.

* These errors will also cause the error counterof the timer/counter to increment or
cause an error count output signal to the CNC.
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Gas Console Error Messages

The gas console displays error messages for both the plasma system and gas system (see Figure
4-3) in Operation, Section 4. The plasma system and gas system messages are listed below.

Following these error messages, troubleshooting flow diagrams are provided to help resolve the
problems causing the error messages.

Power Supply System (PS - ERR)

Error Message Error Code Description
NO ERROR 0
LOW COOLANT LEVEL 1 This error signal is issued as a warning to the CNC
that the coolant reservoir needs to have coolant
added.
INTERLOCK ERR 2 This error is issued during operation when one of the

pressure or temperature switches connected to the
power distribution PCB is opened.

HOLD TIMEOUT ERR 3 This error signal is issued if the HOLD INPUT signal
was not released within 10 seconds after the end of
prefiow.

NO PILOT TIMEOUT ERR 4 This error signal is issued when the high frequency

was unable to ignite the pilot arc within 1 second.

PIERCE DELAY ERR 5 This error signal is issued when the PIERCE
COMPLETE signal should have been received
within 2 seconds of the transfer signal.

TRANSFER TIMEOUT ERR 6 This error signal is issued when the transfer of

current to the work was not sensed within 4 seconds
of torch ignition.

RAMPUP BLOWOUT ERR* 7 This error signal is issued when the arc was
extinguished after current transfer to the workpiece,
but before steady-state operation.

RUNNING ARC BLOWOUT ERR* 8 This error signal is issued when the arc was lost

during steady-state operation.
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Error Message Error Code
ARC OVER VOLTAGE ERR* 9
RAMPDWN ARC BLOWOUT ERR*
10
WRONG STATE ERR 12

Description

This error signal is issued during steady-state
operation when the measured arc voitage exceeded
the programmed maximum allowable arc voltage
(200V)

This error signal is issued when the arc was lost
during current ramp down, but before the
programmed ramp down time has elasped.

This error signal should never occur. It indicates
that the software has a very serious error that
caused it to transfer control to an undefined program
state. It is very important to record what the exact
operating conditions were prior to the error.

* These errors will also cause the error count output signal to the CNC to increment.

Gas System (GS- ERR)

Error Message
NO ERROR
LOW PLASMA GAS ERR
LOW SHIELD GAS ERR
HIGH PLASMA GAS ERR

HIGH SHIELD GAS ERR

MV1 ERR*

Error Code

Description

This error signal is issued if the plasma gas inlet
pressure is below 105 psig (7.2 bar). (P1on
display)

This error signal is issued if the shield gas inlet
pressure is below 105 psig (7.2 bar). (P2 on
display)

This error signal is issued if the plasma gas inlet
pressure is above 135 psig (9.3 bar). (P1on
display)

This error signal is issued if the shield gas inlet
pressure is above 135 psig (9.3 bar). (P2 on
display)

This error signal is issued when the MV1 motor
valve does not move when commanded. When this
erTor occurs service is required.

HD-3070 with Automatic Gas Console Instruction Manual 5-31



MAINTENANCE

Error Message

MV4 ERR*

MV5 ERR*

MV6 ERR*

MV7 ERR*

GS ERR

Error Code

20

Description

This error signal is issued when the MV4 motor
valve does not move when commanded. When this
erTor occurs service is required.

This error signal is issued when the MVS motor
valve does not move when commanded. When this
error occurs service is required.

This error signal is issued when the MV6 motor
valve does not move when commanded. When this
error occurs service is required.

This error signal is issued when the MV7 motor
valve does not move when commanded. When this
error occurs service is required.

This error signal is issued when the PLASMA and
SHIELD gas switches are not positioned to select
the proper gas combinations. Select either O, and
N, or AUX A and AUX B. If either O, and AUX B or
N, and AUX A are selected, a GS ERR 20 will be
displayed and the power supply will shut down until
the switches are set to the correct positions.

* The plasma system will have to be powered down and then restarted if any of the motor valve errors

occur.
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Power Supply System Error Message Flow Diagrams

Add 1.9 liters (2 quarts) of
coolant to reservoir. ‘ Yes

Connect or replace coolant
level switch LS1. & Yes

-

LOW COOLANT LEVEL
Informs operator that coolant needs to be
added to reservoir. Machine will operate
with this warning displayed. Under normal
operating conditions machine can be
operated with no damage for up to two
\ weeks with this error displayed.

PS ERR=1 )

_J

level switch LS1
disconnected or defective ?

Is coolant
level low ?

No

Is coolant

Fig 6-10 (11)

No

Contact Hypertherm
technical service.

v
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PS ERR=2
INTERLOCK ERROR
Informs operator that one of the power
supply interlocks is not satisfied. Refer to
the seven power supply status LED
troubleshooting flow diagrams.
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Reprogram CNC control to
remove HOLD signal within 10
seconds.

<

Replace cable or
remove short..

Is

HOLD signal active

longer than 10 seconds,
?

Replace control PCB 1XPCB3.
Fig 6-2 (4)

HD-3070 with Automatic Gas Console Instruction Manual
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No

Set correct preflow

gas flowrates.
Yes
No
Are there leaks or
twists in gas lead set ?
Yes Fig 3-25
Yes
No i
No Is current setting
correct ? Repair leaks or
remove twists in
. gas lead set.
Set correct
value for current. Yes

Are consumables o

correct type properly
installed & in good
condition ?

Yes.

Install new
consumables of Continued
coirect type. on next

page
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Yes

Replace
transformer
Yes 1.

Is
120 VAC applied
to high frequency
transformer T1

Are spark gaps in
RHF unit firing ?

Yes

e
y;s No Fig 6-11 (11)
Yes No
Check that high frequency
. | Is PS/RHF control Y
':se mlr:;rmto M(:;:'ﬁon, cable defactive ? File, clean & regap
Fig 3-14 < pa'k
Fig 6-11(9)
No
Replace relay PCB
IXPCBA4.
Fig6-2 (1)

Is high frequency
present at torch ?

pertherm Is high frequency
z.;:':gdeervwe present at torch ?
No

Yes T:::hm
L lead set.
Contact Hypertherm
technical service.
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Was TRANSFER
signal received by
CNC controller ?

Did CNC send

—

Cormrect CNC
programming for
Yes PIERCE COMPLETE.

Is relay PCB 1XPCB4 . Yes
defective ?
Fig 6-2 (1)
No Replace cable.
No
Yes +
+ Replace control PCB
Replace relay PCB 1XPCBS3. Fig 6-2 (4)
1XPCB4.
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Set correct torch

Charts in Section 4.

Check work cable
connection between power
supply & work table.

Set correct preflow ‘
gas flowrates. N

Install new
consumables of j§—N
correct type.

PS ERR=6

TRANSFER TIMEOUT ERROR
Informs operator that transfer of
current to workpiece was not sensed

within 2 seconds.

standoff. Refer to Cut j¢@§— No

Is torch standfoff
correct ?

Yes

set to correct
values ?

Check for leaks or Are torch back

twists in gas lead set.

Are consumables of
correct type properly
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