


PARTS LIST

Cooler
Part
Item Number Description Designator Qty.
078531 Cooler
1 101022 Panel: Right side 1
2 127014 Filler cap 1
3 228366 Panel: Top, with labels 1
4 101001 Panel: Left side 1
5 027634 Filter housing 1
027664 Filter element 1
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PARTS LIST

Cooler

Part
Item Number
1 006113
2 229235
3 141033
4 009040
5 041897

008756

6 129634
7 229224
8 027926
9 228171
10 228230
11 229229
12 006132
13 109207

031122

Description

Check valve

Flow sensor: 23 Ipm (6 gpm)

PCB: Cooler sensor

EMI filter: 250 VAC, 2 amp, 1 phase

PCB: Console power distribution
Fuse: 5 amp, 250 volt (slow-blow)

Fan: 240 volt, 240 watt, 2910 cfm

Temperature sensor

Filter assembly: 1/2", NPT, low profile

Kit: Pump with clamp

Kit: Motor with clamp, 1/3 hp

Solenoid valve

Check valve (bypass valve): 1/4" NPT, 200 psi

Capacitor (not visible)

Pump to motor shaft coupler (not shown)

Designator

FS1

F1

TS1

SISVR | =

Y
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PARTS LIST

Ignition console

Part
Item Number Description Designator Qty.
1 078172 Ignition Console
2 129831 Coil assembly T2 1
3 041817 HF/HV Ignition PCB PCB IGN 1
4 129854 Transformer T1 1
5 009045 EMI filter 1
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PARTS LIST

Torch lead junction box (Optional)

&\\
&\\
Item Part Number Description Qty.
078619 HPRXD junction box 1
1 015007 Coolant fitting 4
2 104763 Pilot arc fitting 1
3 104762 Coolant block 1
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PARTS LIST

Ignition console to junction box leads

Caution: Total lead length from the ignition console to the torch must be less than or equal to:
20 m (65 feet) for HPR130XD / HPR260XD
A 15 m (50 feet) for HPR400XD / HPR800XD
Part no. Description Part no. Description
428420 3m (10 ft) 428425 10 m (35 ft)
428421 4.5 m (15 ft) 428426 12.2 m (40 ft)
428339 5.5 m (18 ft) 428427 13.7 m (45 ft)
428422 6 m (20 ft) 428428 15 m (50 ft)
428423 7.5 m (25 ft) 428429 16.8 m (55 ft)
428424 9.1 m (30 ft)

6-10
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PARTS LIST

Selection console

Part
Item Number Description Designator Qty.
1 078533 Selection console
2 129633 Green power lamp 1
3 011109 Filter assembly 1
011110 Filter element 1
4 228069 Kit: Control PCB PCB2 1
5 005263 Pressure sensor P1-P4 4
123780 Pressure sensor wire harness P1-P4 1
6 228984 Solenoid valve SV3 and SV10 2
7 006109 Solenoid valve SV1 and SV2, SV4-SV9, SV11-SV15 13
8 041897 Power distribution PCB PCBH1 1
008756 Fuse: A, 250V, slow blow F1 1
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PARTS LIST

Selection console

Part
Item Number Description Designator Qty.
1 041822 Valve driver PCB PCB3 1
008756 Fuse: 5 A, 250V, slow-blow F1 1
2 129999 Motor valve assembly MV1, MV2 2
229217 Selection console wire harness 1
228347 Hose kit 1
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PARTS LIST

Metering console

Part
Iltem Number

078535
129633
041897
008756

228069
006077
006109
005263
123802
006128*
228023*
229032
9 Multiple***

wWnN =

NOoO O A

[oe]

Description Designator

Metering console
Green power lamp

Power distribution PCB PCB1
Fuse: 5 amp, 250 volt (slow-blow) F1

Kit: Control PCB PCB2

Check valves

Solenoid valve SV16

Pressure transducer (3 of 4 shown) P5-P8

Pressure transducer wire harness

Proportional valve B1-B4

Kit: HPR gas metering manifold upgrade (does not include ltem 9)
Metering console wire harness
Push-to-connect fittings for HPRXD systems

* Gas consoles with a serial number of 500134 or later take this part number
** Gas consoles with a serial number of 500133 or earlier must order this kit
***When Kit 228028 is used with an HPR130XD, HPR260XD, HPR400XD, or HPR800XD auto gas system, the

following parts are also necessary: 104425 (1), 104406 (1), 015634 (2), 015732 (1), and 015731 (1).

g

N = = N = N N = =

—_
1
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PARTS LIST

HyPerformance torch

Torch assembly

Part
Iltem Number Description

1 228354 HPR400XD machine torch assembly

2 220706 Quick-disconnect torch

3 220571 Water tube

4 220705 Quick-disconnect receptacle

5 220789 Torch mounting sleeve assembly: Standard, 181 mm (7 in)
220788 Torch mounting sleeve assembly: Short, 114 mm (4.5 in)
220790 Torch mounting sleeve assembly: Long, 248 mm (9.75in)

6 104269 2" spanner wrench
128879 Torch kit: O-rings, water tube and seal
128880 Quick disconnect kit: O-ring and connector
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PARTS LIST

Torch leads
Part no. Description
228291 2 m (6 ft)

228292 3m (10 ft)
228293 45m (15 ft)
228294 6 m (20 ft)
228295 7.5 m (25 ft)
228296 10 m (35 ft)
228297 15 m (50 ft)

Note: A 20 m (65 ft) torch lead is not available for HPR400XD systems

Ohmic contact wire (Not part of the HPR400XD system. Shown for reference only.)

1 (] = S 5 o

Part no. Length
123983 3m (10 ft)
123984 6 m (20 ft)
123985 7.5 m (25 ft)
123986 9 m (30 ft)
123987 12 m (40 ft)
123988 15 m (50 ft)
123989 23 m (75 ft)
123990 30 m (100 ft)
123991 45 m (150 ft)
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PARTS LIST

Consumable parts kits

Note:

Mild steel parts kit — 228367

Part
Number

026009
027055
044028
104119
104269
220179
220180
220181
220182
220183
220187
220188
220189
220192
220193
220194
220340
220352
220353
220354
220435
220436
220439
220552
220553
220554
220555
220571
220629
220631
220632
220635
220636
220637
420566
220665
220666
220668
420530
220747
220754
220756
220757
220760
220761
220764

Description

O-ring: 0.208" X 0.070"
Lubricant: Silicone 1/4-o0z tube
O-ring: 1.364" X 0.070"
Tool: Consumable removal / replacement
Wrench: Spanner

Swirl ring: 80 A/130 A
Swirl ring: 30 A

Electrode: 130 A

Nozzle: 130 A
Shield: 130 A

Electrode: 80 A

Nozzle: 130 A

Shield: 80 A

Electrode: 30 A

Nozzle: 30 A

Shield: 30 A

Water tube with o-ring
Electrode: 200 A

Swirl ring: 200 A

Nozzle: 200 A

Electrode: 260 A

Swirl ring: 260 A

Nozzle: 260 A

Electrode: 50 A

Swirl ring: 50 A

Nozzle: 50 A

Shield: 50 A

Water tube with o-ring (bevel)
Electrode: 400 A

Swirl ring: 400 A

Nozzle: 400 A

Nozzle retaining cap: 400 A
Shield: 400 A

Shield cap: 400 A
SilverPlus Electrode: 80 A
SilverPlus electrode: 130 A
SilverPlus electrode: 200 A
SilverPlus electrode: 260 A
SilverPlus Electrode: 400 A
Shield cap: 130 A

Nozzle retaining cap: 30 A
Nozzle retaining cap: 130 A
Nozzle retaining cap: 200 A
Nozzle retaining cap: 260 A
Shield: 200 A
Shield: 260 A

See Consumable selection or Cut charts in section 4 for specific applications

NNN—= =2 2 a0 aN =2 W= W= =N NW=LNW=N==NNN=NNMNMNNMNWON = == aN =0 E
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PARTS LIST

Stainless steel and aluminum parts kit — 228368

Part
Number

026009
027055
044028
104119
104269
220179
220180
220181
220197
220198
220307
220337
220338
220339
220340
220342
220343
220346
220405
220406
220571
220637
220707
220708
220709
220712
220747
220755
220756
220758
220759
220762
220763
220814
220815
220847

Description

O-ring: 0.208" X 0.070"

Lubricant: Silicone 1/4-o0z tube

O-ring: 1.364" X 0.070"

Tool: Consumable removal / replacement
Wrench: Spanner

Swirl ring: 80 A/130 A mild steel

Swirl ring: 30 A mild steel

Electrode: 130 A mild steel

Nozzle: 130 A stainless steel

Shield: 130 A stainless steel

Electrode: 130 A stainless steel

Nozzle: 80 A stainless steel

Shield: 80 A stainless steel

Electrode: 80 A stainless steel

Water tube with o-ring

Swirl ring: 200 A stainless steel

Nozzle: 200 A stainless steel

Nozzle: 200 A aluminum

Swirl ring: 260 A stainless steel/aluminum
Nozzle: 260 A stainless steel/aluminum
Water tube with o-ring (bevel)

Shield cap: 400 A

Shield: 400 A stainless steel

Nozzle: 400 A stainless steel

Electrode: 400 A stainless steel

Nozzle retaining cap: 400 A stainless steel
Shield cap: 130 A

Nozzle retaining cap: 130 A CCW

Nozzle retaining cap: 130 A mild steel, CW
Nozzle retaining cap: 260 A stainless steel
Nozzle retaining cap: 200 A aluminum
Shield: 200 A stainless steel

Shield: 260 A stainless steel/aluminum
Nozzle retaining cap: 60 A HDi

Shield: 60 A HDi, stainless steel

Nozzle: 60 A HDi, stainless steel

HPR400XD Auto Gas - 806160
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PARTS LIST

Consumables for mirror-image cutting
Straight cutting

Mild steel

Shield cap

222222
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PARTS LIST

Bevel cutting

Mild steel
Water
Shield cap Electrode tube
I ._._._ |
!
220996 220806 220305 220802 :—0:3:33
! 220700
!
A)---a__IP--
220794 220646 220305 220649
A --- P :
) |
220542 220442 220541 5_0:3:@
i 220571
= N
— =2 )]~
220636 20783 220632 220782 220629
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PARTS LIST

Water
tube
»
. 2 !
: 220738 420336 220656 220305 220606 :
| i
!
R ——)|
: 220571
900637 j 420336 220607 420330 220606 |
| |
i AR |
| i I\ S = "\l
wn - J)--() )%
/) W J |
&/ '
220707 220885 220708 420330 220709
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PARTS LIST

Recommended spare parts

Power supply

Part
Number Description Designator Qty.
128858 Green power lamp assembly 1
129792 Chopper assembly CH1, CH2, CH3, CH4 1
127039 6" fan: 230 CFM, 115 VAC 50-60 HZ 1
027079 10" fan: 450-550 CFM, 120 VAC 50-60 HZ 1
003149 Relay: Pilot arc, 120 VAC CR1 1
229213 PCB: 1/0 1
003232* Contactor CON1 1
003228* Contactor CON1 1
109004 Current sensor: Hall 100 amp, 4 volt CS1,CS2,CS3,CS4 1
229238 Start circuit assembly PCB1 1
008551 Fuse: 7.5 amp, 600 volt F1, F2 2
141030 PCB: Control PCB3 1
041802 PCB: Power distribution PCB2 1
108028 Fuse: 3 amp, 250 volt F5, F6, F7 3
108075 Fuse: 6.3 amp, 250 volt (slow-blow) F1,F2, F3 3
108709 Fuse: 10 amp, 250 volt F4 1
228171 Kit: Pump with clamp 1
228230 Kit: Motor with clamp 1
141027 PCB: Pump motor drive PCB7 1
*200/208, 220 and 240 volt power supplies
** 380, 400, 440, 480 and 600 volt power supplies
Cooler
Part
Number Description Designator Qty.
041897 PCB: Console power distribution 1
008756 Fuse: 5 amp, 250 volt (slow-blow) F1 1
027634 Filter housing (on the rear panel of the cooler) 1
027664 Filter element 1
027926 Filter housing (under the coolant tank) 1
229235 Flow sensor FS1 1
006113 Check valve: 3/8" FPT 1
229229 Solenoid valve 1
1410833 PCB: Cooler sensor 1
Ignition console
Part
Number Description Designator Qty.
041817 HFHV Ignition PCB 1
129854 Transformer T1 1
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PARTS LIST

Selection and metering consoles

Part
Number Description Designator Qty.
228069 Kit: Control PCB PCB2 1
041897 Power distribution PCB PCBH1 1
008756 Fuse: 5 amp, 250 volt (slow-blow) F1 1
041822 Valve driver PCB PCB3 1
008756 Fuse: 5 amp, 250 volt (slow-blow) F1 1
228984 Solenoid valve SV3 and SV10 2
006109 Solenoid valve SV1, SV2, SV4-SV9, SV11-SV15 13
005263 Pressure sensor 1
011109 Air filter housing (on the rear panel of the selection console) 1
011110 Air filter element 1
HPR400XD Auto Gas - 806160 6-23



PARTS LIST

Warning Label — 110647

This warning label is affixed to some power supplies. It is important
that the operator and maintenance technician understand the intent of
these warning symbols as described. The numbered text corresponds
to the numbered boxes on the label.

\
\\

A
P

K 110647 Rev. B
www.hypertherm.com/weee
|

1.1
1.2

1.3

2.1

2.2

3.1

3.2

3.3

4.1
4.2

4.3

Cutting sparks can cause explosion
or fire.

Do not cut near flammables.

Have a fire extinguisher nearby and
ready to use.

Do not use a drum or other closed
container as a cutting table.

Plasma arc can injure and burn; point
the nozzle away from yourself. Arc starts
instantly when triggered.

Turn off power before disassembling
torch.

Do not grip the workpiece near the
cutting path.

Wear complete body protection.

Hazardous voltage. Risk of electric
shock or burn.

Wear insulating gloves. Replace gloves
when wet or damaged.

Protect from shock by insulating yourself
from work and ground.

Disconnect power before servicing.
Do not touch live parts.

Plasma fumes can be hazardous.
Do not inhale fumes.

Use forced ventilation or local exhaust to
remove the fumes.

Do not operate in closed spaces.
Remove fumes with ventilation.

Arc rays can burn eyes and injure skin.

Wear correct and appropriate protective
equipment to protect head, eyes, ears,
hands, and body. Button shirt collar.
Protect ears from noise. Use welding
helmet with the correct shade of filter.

Become trained. Only qualified
personnel should operate this
equipment. Use torches specified in the
manual. Keep non-qualified personnel
and children away.

Do not remove, destroy, or cover this
label. Replace if it is missing, damaged,
or worn.
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Section 7

WIRING DIAGRAMS

Introduction

This section contains the wiring diagrams for the system. When tracing a signal path or referencing with the Parts List or
Troubleshooting sections, please be aware of the following format to assist you in understanding the wiring diagrams’

organization:

= Sheet numbers are located in the lower right-hand corner.
= Page-to-page referencing is done in the following manner:

IS

N

Source Connection Source Reference Block Destination Sheet # Destination
Coordinates
SHEET
—ans |
Source Sheet No. Source Coordinates Source Reference Block Destination

Coordinates

Destination and Source Coordinates refer to letters A-D on the Y-axis of each sheet and numbers 1-4 on the
X-axis of each sheet. Lining up the coordinates will bring you to the source or destination blocks (similar to a road map).

Wiring diagram symbols
Wiring diagram symbols and their identification precede the system wiring diagrams in this section.
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WIRING DIAGRAMS
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WIRING DIAGRAMS
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Discrete output functionality
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3 Phase
Power
w/ Ground

Unit 1
Power Supply

Cooler Power Cable hoxt
| E— .
Unit 7/
ﬂ Cooler
E L T
ol 2 — =
3 3 Ni
wnjx
Ll 51 IS |
2] Tt
Torch Lead Assembly
Negative Lead
Air > )
HF /PS Cabl
1X3 e 2%1 02 > Unit M
Unit 2 N2> . Atm Vegt>| . . Torch
Ignition Console A Unit 3 Cut Gos 1 Unit 4 ” Lifter
Rilot Are Lead s Selection Console 7| | Metering Console [ Plosmo ——«— ~] ) . C
H35 > Cut Gos 2 i (Optional Unit)
H5 ] N —— Shield_—— |
128930 —
J; j 3X1 3X4 3X3 3X2 4X1 4X2 4X3 i L :'j
1 Cooler Control Cable = :'j
1X6 | — Power Cable H
|
— Gas Power Cable
x| \ ’ Gas Control Cable \
| | ]
— Gas Control Cable v v {_
%2 | Torch
Work Lead —
l = Workpiece
[ 1 CNC Interface Cable ‘r 777777777777 —}
1X5 .
.
‘ Unit 6 ‘ Unit N B
| CNC Interface Cable , CNC |
6 | ; o Operator
nterrace
CNC Interface Cable <Customer SU ‘\ed) ‘ — P.eﬂd(mt .
! PP \ (Optional Unit)
L J
:E [~ ]Pendant Ext. Cale
Unit 5 |
1X4 | Flasma Interface Coble | THC ‘ Lifter 1/0 Interface Cable
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(Optional Unit)
‘\‘ Motor Drive Cable
|

ELEC SCH: HPR400XD PWR SPLY W/AUTO A
013374 N
SHEET 1 OF 24
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120V HOT
120V HOT
120V HOT
SV12
SV13
SV14
SPARE OUTPUT

SV16
120V RTN
Svi17
120V RTN
SV18
120V RN
SV19
120V RTN
SV20
120V RN

1
\ SVILA
J3 J33
577 (S]_RED/BLK g4 Svi.e
2 RED/BLK_ sy3.a
3 RED/BLK gy a
4 RED/BLK g1 .
s RED/BLK s .
6 RED sviB
7 RED SvV3.B
8 RED sv4.B
o RED/BLK e cvsA
10 RED Sve.B -
11 RED Sv5.B
12 RED sv2.8
3 RED/BLK ¢\ s
14 RED Sv7.8 SV7.A
15 RED Sv8.B sv7B
16 RED Sva.B
17 RED SVB.A
= 18] >
19 RED SVI1.8 SV9.A
= 20| > SVo.B
21 RED/BLK___ svg.A
22 RED SV12.B
23 RED SV138
NN SVIT.A
25 RED/BLK  syioa SVi18
26 RED svi0.8
27 RED svi48
28 RED SV14.8
o RED/BLK  gyiq A SVI3A
s [s0| > svi38
LS |31 >
= 32| >
33 RED/BLK  syio.A
34 RED/BLK  svi3.A SVISA
25 RED/BLK  gyran sV15.8
36 RED/BLK ___ svis5.4
RN N
\
iz w32
N
12|
5 RED close [ RED
. BLU ) BLU ¢ Wi
5 BLK oPen | (5 BLK
B (6 | > MOTOR VALVES
; RED cose [ RED
6 BLU ) BLU ¢MV2
o BLK 0PEN |y |5 BLK
= [0 | 1
[N N
\
|

RED /BLK
RED } sV
RED /BLK
SV2.A
SV2
Sv2.B
RED /BLK
RED SV3
RED/BLK
SV4.A
RED Sv4
SV4.B
RED /BLK
RED SV5
RED/BLK
SV6.A
RED SV6
SV6.B
RED /BLK

RED ? Sv7

RED/BLK

SV8.A
RED } Sv8

Sv8.B

RED /BLK

RED )> SvV9

RED /BLK

SVI0.A
RED } SV10
SV10.8
RED /BLK
RED SV
RED/BLK
SVI2.A
RED svi2
SV12.B
RED /BLK
RED SVI3
RED/BLK
SVI4.A
RED SVi4
SV14.8
RED/BLK
RED SV15S
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r e ]
\ \
a3 U3 ‘
F1
RED /BLK : Act  Fl ACIN o0y vor - N
RED AC2 POWER IN HPR AUTO GAS RED/BLK
120V RTN POWER
2 METERING CONSOLE INDICATOR ~ 120VAC RED Y LED
<3| POWER DISTRIBUTION B
041897
\ \
J4 4 | }
BLU [ | +24V |
WHT 2 +24V COM |
GAS CONSOLE
BLU =<3 DC POWER |
4 +5V \
WHT 5 +5V COM J5_ J15
BLU
6 +15V Svis 1 RED,/BLK -
WHT SV16
RED
7 +15V COM K D4 +5vDC A\ RAMPDOWN VALVE 2
sy OUTPUT ]
SHEET Daval 45 D2 SVI6 ENABLED AC2 EAA
16—pa | CC . AC IN ———— <[4 [
\ \
\ \
\ \
N2 02 ‘
BLU ] ey \
WHT 2 5V GND ‘
5LU RAMPDOWN VALVE
3 Svi6 CONTROL INPUT |
WHT 4 5V GND \
NEG |
SHEET < 6] \
16-p1 | OD \
\ \
\ \
\ \
\ \
.- - - _
X
-
m
N
[aNNa)
[P T
|l x
I 117
GAS CSL PWR N oo+ Mo, 4X
YYYY
-
Elx 2 |g|x| TO SELECTION CONSOLE
= | Olx|m
SHEET
12-a3 | X
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SHEET
15-C4

cC

—
J2.1 I
BLU : +24V
WHT 2 PWR GND
=13
BLU 4 +5V
WHT 5 GND
BLU 5 +15V
WHT 7 COM
—15V
=8
\ 7
\
\
\
\
\
\
\
J10
N ™S
b TRST\
214 DI
3| <
COM
4
+5V
5
6 | &
D0
7
8
TCK
9
10
n
12 EMUO
1314 EMU1
14 ) &
pan

POWER IN

JTAG

SHEET
13-A1

AB

P8 P7 PS5 P&
Z| O x Z| o| x Z| o| x Z| x
x| J J x| J J x| J J | .
m| M| @O m| M| O m| M| O m [a1]
42,9 ( X X X X))
—NmMm Y+ owoN~ND0e Q- T oo
Jo F\ /1

—> 3

CABLE:

13 <} P

CoM

RAMPDOWN VALVE
CONTROL OUTPUT

RS—422

7777777 -1
\
\
\
\
J a2
+5V 1 BLU
2 WHT
SV16 3 BLY
4| e wHT
LINE FREQ. 5 | <
COM 6 (<
\
\
\
\
\
\
\
\
\
\
\
\
|4
COM :;Tj
4228 P
b2
7
422Y K
b8
4227 5 e
422A ~|°
AN

4z A ~ oz Ay S £
Q0 M5 5 0
& e T < >
w n
Z = M n ©
= a o —
= = = &
METERING VALVE
POT FEEDBACK INPUTS PRESSURE INPUTS
PCB2
HPR AUTO GAS
METERING CONSOLE
CONTROL
041828
POWER INDICATORS
D45 +24V
'L
D40 +15v
D18 +5V
D17 +3.3V
121 CANH
CANL
CAN +24V
CAN _GND
JBL\L\L I \LJMZ JML\L\L U \I/JMS
- — © NN~ Mo T 0N - O N N~NM™M 0 ST OWn
(yy Y Y YY)
CANA
128930 3 o o v a
T | W )
wn m| x| o [
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r—"""> " " " / V= 1
| PCB2 !
\ HPR AUTO GAS \
\ METERING CONSOLE \ D
‘ CONTROL ‘
| 041828 |
\ \
\ lyz
\ —
‘ NOT USED LS (1
\ NOT USED 1S3
\ NOT USED e
| +5V = |7 |
J2.12 N2 | +5V NG I}
\w +24V +5V =11
BURKERT 4 2 PWM4 SPARE 4 —> 13
3 Lﬁ—[ﬁg SPARE 3 —> [15
4 SPARE 2 -7
BURKERT 3 5 PWM3 SPARE 1 = 19
6 15— D39 Sv20 = |21
7 SV19 23 -
BURKERT 2 8 PWM2 SVI8 —— > |25
LK% SV1I7 ———> |27
9 D28 >
10 SV16 > |29
BURKERT 1 1 PWM1 SV15 > |31
12 D37 SV14 |33
'(4
BLK 13 METERING CONSOLE ENABLE SV13 > |35
14 77 SV12 = |37
o i SV11 > |39
| = SV10 > 41 ‘-
\ SV9 > |43
‘ sv8 > |45
} Sv7 B 47
‘ SVe > 49
\ SV5 > |51
\ SV4 > |53
‘ SV3 > 155
\
| Sv2 B 57 B
| SV > 159
\
\ \
\ \
\ \
\ \
\ \
L - ___________ J
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3 v 2 1
CABLE: 123670
SHEET
4-B2 AC
v D
NI
Alx|lw
[
(074
QAAY
1 2 3 4 L
ext | T
T
= o
| | A SHEET
009045 ;\7 FLTR |  CATHODE | 2-D1 C
} BLOCK }
L]
CABLE: 123666
F 7 7 THPR HFHV IGNITION ~— | 1
} 041817 }
| TORCH ce | ‘_
| 0.22uF 1kVDC PILOT ARC!
| Ja 009224 ‘
T1 AN | ‘
———— Js
129854 | Cl |
\ 0.22uF 1kVDC \
‘ 009224 | COIL SECONDARY IN
\ o |
\ J6
\ \
—® * | B
C3
} J1 1400pF 20KV }
| Gl 009975 ‘ COIL PRIMARY 2
| 109344 1%0 Foooky | |
p
} oKV 009575 |
| CS | TP
| SG2 1400pF 20kV
| 109344 009575 ‘ 009793 L
| SkV ‘
| | COIL PRIMARY 1
e . o
| \ COIL NOZZLE
| e 53 SECONDARY CONNECTION
L 3 guT
A
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SHEET
6-A3

COOLER POWER

COOLANT
SOLONOID V1

SHEET

COOLER FAN

PUMP MOTOR

r FS1
COOLING SYsS. ‘ 229235
| e FLOW SENSOR
141033
| Cooler Sensor Board v
‘ AK 122 J2 | U5 a5 57 /\
o N 7 ™ N
Lty |4 24V 1 RED . 124V
2 | < I CANL L 2 S;KT 2 GND
Il
3| FLOW SENSOR 3
S2-1 L/
<4 € JT—SQE 714 U6 TSt
~ |5 e‘ FA+3.3V 5 \% i
< |6 e‘ COOLANT TEMP 6 .
714 CANH +24v — 15 17 | > 1 FLow
<8 |4 L L8| e GND
9 ‘ CHILLER FLOW =9 | X NN
% +24v = [10 | >4 <
—> 11| > 1 coM
183 3 ‘ PRESS SENSOR 12 | 2 NO.
\—‘ LINE VOLT IN 13 | >
2 ¢ —1> 14 | > £
1 d—/\/\fﬂw N
44} t* Y
| B®DL 45V
} VD2 +3.3V
PCB2
\ % D7 CAN TX 041897
5l %18 CAN RX POWER DIST BOARD
ST N 2.4 4
™S 7
} Ny |
5 TRST\ =1, ] +24V
5 oI K|, P
4 6‘7 ME 3
+5V
5 e‘ +5v POWER IN j 4 4
6 | < 5 5
JTAG , O e 6 +ISV
. ld— <7 s
TCK -
. g 8 15V
10 ' NN L 2] R N
11 -
12 EMUO
s A 2.6 s
13 ﬁm W D4 45V
14 , RED/BLK
= AC LINE DETECT RED !
| 2 2
| N Z
i
POWER SUPPLY —~ 009040
RED/BLK ] 1 RED/BLK J8 EMI Filter
RED RED 2343 o
2 2 RED/BLK 5A
3 3| H— | ACt T
WHT 3 3 WHT J5 RED ) AC2
BLK BLK <*VI 240 VAC
8 8 sAEARS
— |4 4 | >4
14 14 | >—
9 9 | >+
5 5 | 1
17 7 | 1
18 18 | —
—1> [19 ho | >—1
WHT e e WHT 2
BLK BLK (O8 M2 240 vaC
12 12 ik
7 7>
WHT WHT J21
15 15 M1
BLK » " BLK O " 240 vac
8 8 | >
AN ] =
= |ix12 2X1
- CABLE: 123979

Cooler
_——————————
\ o CHECK VALVE
| D o
| FLOW SENSOR ‘
RESERVOIR HEAT EXCHANGER FILTER
‘ | |
\
\
\
\
| ﬂ Bypass
‘ [+
‘ THERMISTOR Y \g}
} FILTER %D PuMP SHUT OFF VALVE
L _

Negative lead
Coolant return

TORCH

Wy

s<>o
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) + 2 1
HS H3S FS
Torch connections D
Shield gas
Plasma vent
Selection Pilot arc
Console
Ohmic contact pin
Plasma gas Coolant return
Coolant in
C
Cut)Gas 1 Cutl]Gas 2
,,,,,,,, ————
Metering
Console ‘_
Vent
B
Shield Plasma
Vent
71T |1
\ \ [
\ \
\ B \ HPR400 Auto
Torch | \ ‘
\ LU \ Gas Schematic
\ \
\ \
\ \
\ \
L _
A
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Unit 1 Unit 2 Unit 3 Unit 4
HPR PAC HPR PAC HPR PAC HPR PAC
Dry Cutting System Dry Cutting System Dry Cutting System Dry Cutting System
777777777777777777 1 e - - 00—/ - " 777777 -7/
‘ 141030 ‘ ‘ 141030 ‘ ‘ 141030 ‘ ‘ 141030 ‘
CONTROL BOARD CONTROL BOARD
| Jios U105 | | CONTROL BOARD Jios U105 | | Jio4 U105 | | CONTROL Boarp Jio4 U105
\ 12 12 \ \ 12 12 \ \ 12 12 \ \ 12 12 \
[ [ ¥ 3 [ X ) [ [ [N ) LX) [ [ [ X ) [ N ] [ [ = = [
| S301 J300 | | S301 J300 | | S301 J300 | | S301 J300 |
‘ ON 43214302 ‘ \ ON 43214302 ‘ \ ON 43214321 ‘ \ ON 3214321
AT IRt oo I L 1 1T T R 99s (O AT e s LT T IR e b ¢
\ eoecjsece \ \ eecdeccde | | \ edececdoe | | \ ecepoce | |
[ 12345678 ‘ ‘ 123456738 ‘ ‘ 12345678 ‘ ‘ 12345678 ‘
‘ Serial 1D Machine Motion ‘ ‘ Serial 1D Machine Motion ‘ ‘ Serial 1D Machine Motion ‘ ‘ Serial 1D Machine Motion ‘
Dipswitch Jumper Block Dipswitch Jumper Block Dipswitch Jumper Block Dipswitch Jumper Block
| | | | | | | |
‘ J303A ‘ ‘ J303B ‘ ‘ J303A ‘ ‘ J303B ‘ ‘ J303A ‘ ‘ J303B ‘ ‘ J303A ‘ J303B
CNC Interface Cable CNC Interface Cable CNC Interface Cable
CNC Interface Cable
Dipswitch setting example:
Notes: 5301
1) For single system installations set Serial ID (S301), and Machine Motion (J300) as shown in Unit 1, o
jumpers J104 and J105 must be closed. iﬂii H
On multi—system installations refer to the illustration. 12 3 456 78
Jumpers J104 and J105 are left open on all systems except for the very last system where | _ _ _ __ __ __ . L m
they are in the closed position. r i Switch 1 is in the On position
Termination resistors (120—ohm) or termination jumpers must be installed/set at the CNC for | | Switches 2-8 are in the Off position
each of the RS—422 RX and TX signal pairs. CNC
3) If a Hypertherm Automation Controller is being used, and there are intermittent communication ‘ ‘
failures (PS Link Failure), try removing the jumpers on J104 and J105 on the control board, and the | Interface |
termination jumper (J6 or J8) on the serial isolation board in the controler. Only remove Customer Su lied
the termination jumper on the serial isolation board that is connected to the HPR } ( PP ) }
power supply. See sheet 19 for more details.
| "X X
| Termination Termination
| [ ] [ ] |
‘ 120 120 ‘
L il ELEC SCH: HPR400XD PWR SPLY W/AUTO A
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4 3 + 2 1
Uptional Remote Un/Uff
Notes:
. 1) For single system installation set Serial ID (S301), Machine
DW CUHWQ System Motion (J300), J104 & J105 as shown.
Relocate the white wire on TB2 from position #3 to position
#2. Connect customer supplied Remote On/Off cable in series
with the power supply and the gas console power switch.
Connect one terminal of the Remote On/Off cable to position
#2 on TB2 and the other terminal to position #3.
Refer to page 3 of the wiring diagram
Depress the Gas Console Power switch to the closed position (on position).
2) For a multi—system installation set up as described above, set jumpers as shown on the
TB2 multi—system interface page
r-——~—"~>F~">~"~>"—"—~—— /- l 3) The CNC will need a dedicated 1/0 for each system using the Remote On/Off feature
‘CON;;)(ESSJOARD Jio4  J10S \ RED/BLK [T 1RED/BLK (contact should be rated for min. 24Vac, 0.5 Amp)
} 12|[1e } RED oo RED -
) ) _*_{ o]
| | 00
S301
‘ J300 ‘ :}:{
| ON 43214321 L wuT o
‘ 00000 O [ Mm Gas Power Cable * |f a Hypertherm Automation controller is being used, and there are intermittent communication
‘ eocoooee ‘ _*—{ RED 0 failures (PS Link Failure), try removing the jumnpers on J104 and J105 on the control board, and the
| 12 3 | o WHT ~ termination jumper (J6 or J8) on the serial isolation board in the controler. Only remove
Serial ID Machine Motion RED I — the termination jumper on the serial isolation board that is connected to the HPR
} Dipswitch Jumper Block } 2 power supply. See figure below for details.
| |
J303A J303B r—- -7 o J1
\ \ sv
‘ ‘ l:l:| %
\ 0/8170 \ BMD AMD @
@)
Gas Console | z
Remote On /Off } } J2 J3 g
Customer Supplied L ] BHST AHST W
CNC Interface Cable 0 —o-o———1 T 95 Bg J6 ;
BTR RS-232 RS-232 ATR
T B g7 [e] (e e 0 e e, Jsoe e e e o] el
Dipswitch setting example: \ \
1 CNC \ RS—422 RS—422
5301 | Interface |
o | (Customer Supplied) |
\ \

LT

1.2 3 45 6 7 8

Switch 1 is in the On position

Switches 2—8 are in the Off position

Serial isolation board in a Hypertherm Automation controller

ELEC SCH: HPR400XD PWR SPLY W/AUTO
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HPR PAC
Dry Cutting System

141030

J104 J105 041842
CONTROL BOARD PLASMA INTERFACE BD
1 2 1 2

S301 J300

Uptional Command THC Interface

CNC Interface Cable

4321432

T IRBSS g

\
\
\
\
\
\
| See Command
\
\
\

THC Manual for <
internal Power %
345678 Supply wiring L
Serial ID Machine Motion
Dipswitch Jumper Block
J303B ‘ ‘ J303A ‘ JeB

CNC Interface Cable

CNC Interfa

|
[E—

| THC
(Optional Unit)

Command

Operator
Pendant
(Optional Unit)

Lifter 1/0 Interface Cable

Torch
Lifter
(Optional Unit)

Torch

]

Workpiece

L]

ce Cable

CNC Interface Cable

Notes:

1) For a single system installation set Serial ID (S301),
Machine Motion (J300), J104 & J105 as shown above.

2) For a two system installation duplicate a second power supply and Command THC
as illustrated for a single system, set Serial ID as shown for the second system.

3) For a three system installation set up as described above, set Serial ID as shown
for the third system.

4) For a four system installation set up as described above, set Serial ID as shown
for the fourth system.

5) All machine interface cables (Pwr. supply—CNC) used for serial communication between
Pwr. supply—CNC will have a common connection node with the CNC.

6) The CNC will need a dedicated 1/0 port for each Command THC.

7) If a Hypertherm Automation controller is being used, and there are intermittent communication
failures (PS Link Failure), try removing the jumpers on J104 and J105 on the control board,
and the termination jumper (J& or JB) on the serial isolation board in the controler.

Only remove the termination jumper on the serial isolation board that is connected
to the HPR power supply. See figure on Sheet 19 for details.

Command 1/0 Cable—Second THC

Command 1/0 Cable—Third THC

- - - T

CNC

Interface

\

\

\

|

| .

| (Customer Supplied)
\

S301 L _

Serial ID

Dipswitch

for second system

S$301

Serial ID
Dipswitch

for third system

S301

Serial 1D
Dipswitch

for fourth system

Command 1/0 Cable—Fourth THC

Dipswitch setting example:

S301
ON

o TLTTLL

1.2 3 45 6 7 8

Switch 1 is in the On position
Switches 2—8 are in the Off position
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4 S * 2 1
Unit 1 Unit 2 Unit 3 Unit 4
Dry Cutting System Dry Cutting System Dry Cutting System Dry Cutting System
r T = A e = - r - A r T = A
‘ 141030 ‘ ‘ 141030 ‘ ‘ 141030 ‘ ‘ 141030 ‘
| CONTROL BOARD | | CONTROL BOARD | | CONTROL BOARD | | CONTROL BOARD |
} J104 J105 } } J104 J10S } } J104 J105 } } J104 JI10S }
‘ 12 12 ‘ ‘ 12 12 ‘ ‘ 12 12 ‘ ‘ 12 12 ‘
\ \ \ \ \ \ \ \
| J300 | | J300 | | J300 | | J300 | C
\ 4321432 e \ 43214321 e \ 43214321 | \ 4321432 | M-
‘ oooooo i ] ‘ oooooo i ] ‘ oooooo P ] ‘ oooooo P ]
\ ecedoooe || | \ ecoooce || | \ eoo00oce || | \ ooedecoe || |
| | \ 141131 \ | | \ 141131 \ | | \ 141131 \ | | \ 141131 \
Machine Motion | ETHERNET INTERFACE | Machine Motion |  ETHERNET INTERFACE | Machine Motion |  ETHERNET INTERFACE | Machine Motion | ETHERNET INTERFACE |
‘ Jumper Block ‘ ‘ BOARD ‘ ‘ Jumper Block ‘ ‘ BOARD ‘ ‘ Jumper Block ‘ ‘ BOARD ‘ ‘ Jumper Block ‘ ‘ BOARD ‘
} $301 } \ \ } $301 } \ \ } $301 } \ \ } $301 } \ \
| ON | \ A0, \ | ON | \ A0, \ | ON | \ A0, \ | ON | \ A0, \
| ERENNNG ‘ e |swe | ‘ 1 e@r |Swi | ‘ e |swl | ‘_
[ [ ‘ N v @ ‘ [ [ ‘ N b © ‘ [ [ ‘ N v © ‘ [ [ ‘ N v @ ‘
12345678 \ \ 12345678 \ \ 1234567 \ \ 12345678 \ \
[ \ UNIT ADDRESS \ ) \ UNIT ADDRESS \ ; \ UNIT ADDRESS \ ) \ UNIT ADDRESS
erial 1D ‘ ‘ Serial 1D ‘ ‘ Serial ID ‘ ‘ Serial 1D ‘ ‘
| Dipswitch \ | Dipswitch \ | Dipswitch \ | | Dipswitch \ |
| | | | | | | |
‘ J303A ‘ ‘ J303B ‘ J5 ‘ ‘ J1 ‘ J303A ‘ ‘ J303B ‘ JS ‘ ‘ J1 ‘ J303A ‘ ‘ J303B ‘ ‘ JS ‘ ‘ J1 ‘ J303A ‘ ‘ J303B ‘ ‘ JS ‘ ‘ J1
CNC Interface Cable CNC Interface Cable CNC Interface Cable CNC Interface Cable B
ArcGlide Ethernet Cable ArcGlide Ethernet Cable
ArcGlide Ethernet Cable ArcGlide Ethernet Cable
Notes: Dipswitch setting example:
1) For the 141030 control board, set Serial ID (S301), and Machine Motion (J300) as shown.
Jumpers J104 and J105 should be installed. $301
All 141030 DIPSWITCH and jumper settings are the same; serial IDs are determined ON
by the 141131 board setting. — - == — = iiiii B
2) For a single system installation, set SW1 on the 141131 board as shown in Unit 1. r 1 T EREEESR
3) For a two system installation, set SW1 on the 141131 boards as shown in Units 1 through 2. ‘ ‘
g% Eor a W‘Ehree sytstem_ Intstﬁ\\?_ﬂon, stetS%W ont;hewlﬂ;?bboodrds as ihownl InUU_r][ItSWWH":hrouEhArS. \ ArcGlide THC \ Switch 1 is in the On position
or a four system installation, se on the oards as shown in Units rou . i _ ; it
Y 9 | Oﬂd/O?’ Edgepro Modu\e(s) | Switches 2—8 are in the Off position
\ \
\ \
\ \
\ \
\ \
} } ELEC SCH: HPR400XD PWR SPLY W/AUTO A
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Appendix A

HYPERTHERM TORCH COOLANT SAFETY DATA

In this section:

1 — ldentification of the substance/mixture and of the company undertaking........ccocrerricrnerernccr s a-2
2 — Hazards identifiCAtION ..o a-2
3 — Composition/information 0N INGrEIENTS ... bbb a-3
4 — FIrSt @0 MEASUIES ....ceercreacreeeesereesersesee s e s sesesses e sesee s e se s s ses e s s s ses e E s s R eneEeE s n R reE e s R e s R e s s ene R nnen e nnnser s a-3
5 — Fire-fighting MeasUres......cuii bbb bbb a-3
B — ACCIAENLAl FEIEASE MEASUIES.....cccuiiiectriitiri ittt s bR a-3
A F-TaTe [T a e J=TaTe [t o] =To [N OO PO OSP PSPPSR a-4
8 — Exposure controls/personal ProtECHION ... a-4
9 — Physical and chemiCal Properties ... a-4
OIS T 2= o1 134 A= Vo T I oY= To 11§ 70O PO PO a-5
11 — ToxicologiCal INFOrMALION ... b b s a-5
12 — EcOlogiCal INfOrMAatION. ...ttt bbb bbb bbb a-5
13 = DiSPOSAl CONSIAEIALIONS ....uviueuiririseieerereet ettt e s b e E e R E e e s E e E R b E e s E et b s a-6
14 — TransPOort INFOIMALION ... bbb bbb a-6
15 — Regulatory INOrMAtioN ... bbb bbb bbb s a-6
16 = ORI INFOIMALION ..t es s s RS E e a-7
Freezing Point of Propylene GlyCol SOIULION ...t a-8
Hypertherm Plasma systems a-1
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Date SAFETY DATA SHEET Revision
6 Dec 2010 Torch Coolant 30% PG Mixture 2.01CLP

1 - Identification of the substance/mixture and of the company undertaking

Product identifier — Torch Coolant 30% PG Mixture

GHS Product Identifier — Not applicable.

Chemical Name — Not applicable.

Trade name — Torch Coolant 30% PG Mixture

CAS No. — Not applicable.

EINECS No. — Not applicable.

REACH Registration No. — Not available.

Relevant identified uses of the substance or mixture and uses advised against
Identified use(s) — Industrial use only.

Uses advised against — Not available. ".. e & -
Details of the supplier of the safety data sheet " l"l G' l " G' "'
Company Identification — Hypertherm

Telephone - +1 (603) 643-5638 (USA), +31 (0) 165 596 907 (Europe)

E-Mail (competent person) — technical.service@Hypertherm.com

Address — P.O. Box 5010, Hanover, NH 03755 USA (USA),
Vaartveld 9, 4704 SE Roosendaal, Nederlands (Europe) ChemTel NS\
Emergency telephone number — (800) 255-3924 (USA), +1 (813) 248-0585 (International) ——n 277

2 — Hazards identification

EC Classification NONE GHS Classification NONE
Signal word(s)
NONE NONE NONE NONE

According to Regulation (EC) No. 1272/2008 (CLP) - NONE
According to Directive 67/548/EEC & Directive 1999/45/EC - NONE
Preparation is not classified as hazardous in the sense of directive 1999/45/EC and 2006/121/EC.

Risk Phrases — NONE

Safety Phrases — NONE

Hazard statement(s) — NONE
Precautionary statement(s) — NONE

a-2 Hypertherm Plasma systems
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Date

SAFETY DATA SHEET Revision

6 Dec 2010

Torch Coolant 30% PG Mixture 2.01CLP

3 — Composition/information on ingredients

HAZARDOUS INGREDIENT 1 % W/W CAS No. EC No. EC Classification
Propylene Glycol 30-50 57-55-6 200-338-0 NONE
GHS Classification

Not classified NONE
HAZARDOUS INGREDIENT 2 % W/W CAS No. EC No. EC Classification
Benzotriazole <1.0 95-14-7 202-394-1 Xn, F

GHS Classification

WARNING @ @

Acute Tox. 4 (Oral, Dermal, Inhalation)

Eye Irrit. 2, Aquatic Chronic 3 H302, 312, 319, 332, 412

For full text of R phrases see section 16. For full text of H/P phrases see section 16. Non-hazardous components are not listed.

4 — First aid measures

Inhalation

Unlikely to be hazardous by inhalation unless present as an aerosol.
Remove patient from exposure.

Skin Contact

Wash skin with water.

Eye Contact

If substance has gotten into the eyes, immediately wash out with plenty of water for
several minutes.

Ingestion

Laxative. Do not induce vomiting. If swallowed, seek medical advice immediately and
show this container or label.

Further Medical Treatment

Unlikely to be required but if necessary treat symptomatically.

5 — Fire-fighting measures

Combustible but not readily ignited.

Extinguishing media

Extinguish preferably with dry chemical, foam or water spray

Unsuitable Extinguishing Media

None known

Fire Fighting Protective Equipment

A self contained breathing apparatus and suitable protective clothing should be worn in
fire conditions

6 — Accidental release measures

Personal Precautions

Put on protective clothing

Environmental Exposure Controls

Absorb spillages onto sand, earth or any suitable adsorbent material

Other

None

Hypertherm Plasma systems
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Date SAFETY DATA SHEET Revision
6 Dec 2010 Torch Coolant 30% PG Mixture 2.01CLP

7 - Handling and storage

Handling Unlikely to cause harmful effects under normal conditions of handling and use.
Storage Keep container tightly closed and dry. Keep away from heat. Keep out of the reach of
children. Keep away from oxidizing agents.

Storage Temperature: Ambient.
Storage Life: Stable at ambient temperatures.
Specific Use: Industrial use only.

8 — Exposure controls/personal protection

Respirators Normally no personal respiratory protection is necessary. Wear suitable respiratory
protective equipment if exposure to levels above the occupational exposure limit is likely.
A suitable dust mask or dust respirator with filter type A/P may be appropriate.

Eye Protection Safety spectacles.

Gloves Wearing of chemical protective gloves is not necessary.

Body protection None.

Engineering Controls Ensure adequate ventilation to remove vapors, fumes, dust etc.

Other None.

OCCUPATIONAL EXPOSURE LIMITS

SUBSTANCE CAS No. (8 hr 'REX ppm) (8 hr T\I;-\I/-Eng/ms) (?)-Lfnl_) (n?;/i:}’) Note:
Propylene Glycol 57-55-6 NE 10* NE NE Il\rib::e"\l,JESE\L
Benzotriazole 95-14-7 NE NE NE NE None
9 - Physical and chemical properties
Information on basic physical and chemical properties
Appearance — Liquid Vapor Pressure (mm Hg) — Not available
Color — Pinkish — Reddish Vapor Density (Air=1) — Not available
Odor - Slight Density (g/ml) - 1.0 £ 0.1 g/ml
Odor Threshold (ppm) — Not available Solubility (Water) — Soluble
pH (Value) — 5.5-7.0 (Concentrated) Solubility (Other) — Not established
Melting Point (°C) / Freezing Point (°C) — < -0°C / (< 32°F) Partition Coefficient (n-Octanol/water) — Not available
Boiling point/boiling range (°C): >100°C (>212°F) Auto Ignition Temperature (°C) — Not available
Flash Point (°C) — >95°C (>203°F) Decomposition Temperature (°C) — Not available
Evaporation rate — Not available Viscosity (mPa.s) — Not available
Flammability (solid, gas) — Non-flammable Explosive properties — Not explosive
Explosive limit ranges — Not available Oxidizing properties — Not oxidizing
Other information — None
a-4 Hypertherm Plasma systems
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Date

SAFETY DATA SHEET

Revision

6 Dec 2010

Torch Coolant 30% PG Mixture

2.01CLP

10 — Stability and reactivity

Reactivity

None

Chemical stability

Stable under normal conditions

Possibility of hazardous reactions

None

Conditions to avoid

None anticipated

Incompatible materials

Keep away from oxidizing agents

Hazardous Decomposition Product(s)

Carbon monoxide, Carbon dioxide, Nitrogen oxides

11 - Toxicological information

11.1.1 - Substances

Acute toxicity

Ingestion Low oral toxicity, but ingestion may cause irritation of the
gastrointestinal tract
Inhalation Unlikely to be hazardous by inhalation

Skin Contact

Mild irritant to rabbit skin

Eye Contact

Mild irritant to the eye

Hazard label(s)

None

Serious eye damage/irritation

Mild irritant to the eye

Respiratory or skin sensitization

Mild irritant to rabbit skin

Mutagenicity

Not known

Carcinogenicity

IARC, NTP, OSHA, ACGIH do not list this product or any components
thereof as known or suspected carcinogen

Reproductive toxicity Not known
STOT-single exposure Not known
STOT-repeated exposure Not known
Aspiration hazard Not known

12 - Ecological information

Toxicity

Do not let this chemical/product enter the environment.

Persistence and degradability

Biodegradable

Bioaccumulative potential

None anticipated

Mobility in soil

The product is predicted to have moderate mobility in soil

Results of PBT and vPvB assessment

None assigned

Other adverse effects

None anticipated

Hypertherm Plasma systems
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Date

SAFETY DATA SHEET

Revision

6 Dec 2010 Torch Coolant 30% PG Mixture

2.01CLP

13 - Disposal considerations

Waste treatment methods - Disposal should be in accordance with local, state or national legislation. No special measures are
required. No specific waste water pretreatment required.

Additional Information — None

14 - Transport information

Not classified as dangerous for transport.

Transport in bulk according to Annex Il of MARPOL73/78 and the IBC Code.

15 = Regulatory information

USA
TSCA (Toxic Substance Control Act) — Listed.

SARA 302 - Extremely Hazardous Substances — Not applicable.

SARA 313 - Toxic Chemicals — Not applicable.
SARA 311/312 — Hazard Categories — None.

CERCLA (Comprehensive Environmental Response Compensation and Liability Act) — Not applicable.
CWA (Clean Water Act) - CWA 307 — Priority Pollutants — None.

CAA (Clean Air Act 1990) CAA 112 — Hazardous Air Pollutants (HAP) — None.

Proposition 65 (California) — Not applicable.

State Right to Know Lists — CAS No. 95-14-7 Listed in MA, NJ, PA.

Canada

WHMIS Classification (Canada) — Not classified.
CANADA INGREDIENT DISCLOSURE LIST — Not applicable.

Canada (DSL/NDSL) - Listed.

EU
EINECS (Europe) - Listed.
Wassergefihrdungsklasse (Germany) — None.

a-6
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Date SAFETY DATA SHEET Revision

6 Dec 2010 Torch Coolant 30% PG Mixture 2.01CLP

16 — Other information

The following sections contain revisions or new statements: 1-16.

Legend

LTEL Long Term Exposure Limit

STEL Short Term Exposure Limit

STOT Specific Target Organ Toxicity
DNEL Derived No Effect Level

PNEL Predicted No Effect Concentration
References:

Risk Phrases and Safety Phrases
None. Preparation is not classified as hazardous in the sense of directive 1999/45/EC and 2006/121/EC.

Hazard statement(s) and Precautionary statement(s).
None. Preparation is not classified as hazardous in the sense of directive 1999/45/EC and 2006/121/EC.

Training advice — None.

Additional Information
USA — NFPA (National Fire Protection Association) — NFPA Rating: Flammability — 1, Health - 0, Instability/Reactivity - 0.

Information contained in this publication or as otherwise supplied to Users is believed to be accurate and is given in good faith,
but it is for the Users to satisfy themselves of the suitability of the product for their own particular purpose. Hypertherm gives no
warranty as to the fitness of the product for any particular purpose and any implied warranty or condition (statutory or otherwise) is
excluded except to the extent that exclusion is prevented by law. Hypertherm accepts no liability for loss or damage (other than that

arising from death or personal injury caused by defective product, if proved), resulting from reliance on this information. Freedom
under Patents, Copyright and Designs cannot be assumed.

Note: Original safety data sheet authored in English

Hypertherm Plasma systems a-7
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Date

SAFETY DATA SHEET

Revision

6 Dec 2010

Torch Coolant 30% PG Mixture

2.01CLP
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APPENDIX B — CNC INTERFACE PROTOCOL

Interface hardware

= The interface will use a combination of discrete signals (5 inputs, 3 outputs, and 24 VDC active low) and an
addressable RS422 interface.

= The hardware will provide 4 unique addresses, which allows 4 systems to be connected to one serial port on the
CNC. The addressing mechanism will be inside the power supply, on a PC board (Note: A total of 32 I/0O
points [20 Inputs, 12 Outputs] will be required for 4 systems).

* The RS422 hardware will have tri-stateable transmitter to disconnect itself from the line when not
communicating.

= Mounting holes for footprint of CommandTHC plasma interface board.

= Must have an interface compatible with the CommandTHC/HD4070.

Signal list

Signals

Signal name Type Description

Plasma Start Input When active, the plasma system will fire an arc.

Machine Motion 1 Output Indicates the arc has transferred to the plate. This signal is selected
using jumper on power supply control board. Only 1 motion signal
is needed per system. The remaining motion signals can be used to
wire multiple systems in a daisy chain configuration.

Machine Motion 2 Output Indicates the arc has transferred to the plate. This signal is selected
using jumper on power supply control board. Only 1 motion signal
is needed per system. The remaining motion signals can be used to
wire multiple systems in a daisy chain configuration.

Machine Motion 3 Output Indicates the arc has transferred to the plate. This signal is selected
using jumper on power supply control board. Only 1 motion signal
is needed per system. The remaining motion signals can be used to
wire multiple systems in a daisy chain configuration.

Machine Motion 4 Output Indicates the arc has transferred to the plate. This signal is selected
using jumper on power supply control board. Only 1 motion signal
is needed per system. The remaining motion signals can be used to
wire multiple systems in a daisy chain configuration.

Hold Ignition Input When active, the system will stay in preflow and delay torch ignition.
The signal should be applied at the same time the start signal is
applied.

System Error Output Indicates that an error has occurred in the plasma system. Use the

serial interface to query for the specific error code number.

b-2 HPR400XD Auto Gas - 806160



APPENDIX B — CNC INTERFACE PROTOCOL

Signal list (continued)

Signal name

Pierce Complete

Corner Current
Remote Power

Not Ready for Start
Ramp-down Error
TX+

TX-

RX+

RX-

Hardware

Inputs — active low, dry contact, opto-isolated

Inactive: 24 V or open circuit, 0 mA

Type
Input

Input
Input
Output
Output
Serial
Serial

Serial

Serial

Description

When active, the system will use shield preflow gases during
piercing. When the signal is removed, the system will switch to shield
cutflow gases. The signal should be applied at the same time the
start signal is applied.

When active, the system will switch to user specified corner current.
Used to turn the power on or off

When on, this signal indicates that the plasma system is not ready for
a plasma start signal. This could be because the system is purging or
in test gas mode.

Indicates the arc did not ramp-down properly. Consumable life is
shortened.

Transmitting from the system
Connect to CNC RX+

Transmitting from the system
Connect to CNC RX-

Receiving by the system
Connect to CNC TX+

Receiving by the system
Connect to CNC TX-

Active: 0 V or closed contact (0 ohm min, 6.5 mA; 200K ohm max, 0.1 mA)

Outputs — active low, open collector, opto-isolated

Inactive: Up to 40 V open circuit/open collector, 0 mA
Recommended 24 V pull-up into high impedance load

Active: 0.3 V max output into high impedance load, sinking capacitor up to 5 mA
Or 2k ohm minimum load resistance

Serial — RS422 serial communications

HPR400XD Auto Gas - 806160



APPENDIX B — CNC INTERFACE PROTOCOL

Multi-drop wiring

Plasma start N

Hold ignition

——DB37

Pierce complete

Corner current

A A A A

Machine motion 1

Machine motion 2

Machine motion 3

System error

Rampdown error

»

»

_ . »
Machine motion 4 >
»

»

»

< RS422 serial

‘Bgm_otg power “ON/OFF”

HPR system 1

CNC

‘_Rgrrlogepower “ON/OFF"

i

HPR system 2

Remote power "ON/OFF"_| |

HPR system 3

gemotepawer ONOFE_ _ 4

HPR system 4
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APPENDIX B — CNC INTERFACE PROTOCOL

Multi-drop addressing

The power supply control has DIP switches to set the power supply ID.
DIP switches 2, 3, 4 are used to set the ID.

2

Off
On
Off
On
Off
On
Off
On

3

Off
Off
On
On
Off
Off
On
On

4

Off
Off
Off
Off
On
On
On
On

ID

0
1
2
3
Reserved
Reserved
Reserved
Reserved

Systems with ID O power-up with the serial interface enabled. Systems with any other ID power-up with the serial
interface disabled.

To implement the multi-drop interface, the CNC must send the SLEEP command (086) which will put all systems on
the line into sleep mode. The WAKE command (085) with specific system ID will wake the system that the CNC wants
to communicate with. Any command can now be sent to that power supply, while all other systems will ignore the
communications. When the CNC is finished communicating with that power supply the SLEEP command must be sent,
then the WAKE command is used to communicate with the next system.

Serial commands

Format

ASCiIl-based protocol
Baud 19200

8 Data bits
1 Stop bit
No parity

No flow control

Framing

> = Start of message

3 byte command ID

Data

2 byte checksum

< = End of message

Sample: >0011C2<

Commands

Responses will echo the ID of the command, unless there is an error in the command.

HPR400XD Auto Gas - 806160



APPENDIX B — CNC INTERFACE PROTOCOL

Command table (1 of 14)

ID

Command

System

Description

000

HELLO

Manual gas system
Auto gas system

Establish communications with the plasma system. Use this command
to determine if the system is configured as an 800XD or 400XD. This
command will return “HPR800XD" in place of “HPR400XD" when the
secondary power supply is connected and the power is on.

Data:

None

Return value:

String identifying the system

Sample:

>00090<

>000HYPERFORMANCE130MANUALB5<

or

>000HYPERFORMANCE130AUTO30<

or

>000HYPERFORMANCE130AUTOMIX1E<

001

VERSION

Manual gas system
Auto gas system

Get the version of the power supply firmware.

Data:

None

Return value:

Power supply firmware then Gas console firmware, space-delimited
Sample:

>00191<

>001A.0 A.25<  (power supply rev A, gas rev A)

002

GET_STATE

Manual gas system
Auto gas system

Get the current state of the plasma system.
Data:

None

Return value:

Status code (see table V)

Sample:

>00292<

>002000052< (status code 0)

003

LAST_ERROR

Manual gas system
Auto gas system

Get the last error that occurred at the system.
Data:

None

Return value:

Error code (see table IV)

Sample:

>00393<

>00301165B< (error code 116)

004

REMOTE_MODE

Manual gas system
Auto gas system

Switch system into remote mode, to allow remote control of the plasma
system.

Data:

None

Return value:

1 = accepted, O = not accepted

Sample:

>00494<

>0041C5<
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Command table (2 of 14)

ID Command System Description
028 |READ_PLASMA_AMPS Manual gas system Read actual power supply current.
Auto gas system Data:
None

Return value:

Power supply current in amps
Sample:

>0289A<

>02801305E< (130 amps)

058

SET_NOMINAL_AMPS

Auto gas system

Set the power supply current in amps.

Data:

5-260 Amps (Limited to 130 amps on the HPR130)
Return value:

Actual current value set

Sample:

>05813031<

>058013061< (set 130 amps)

064

GAS_PREFLOW_TEST_START

Manual gas system
Auto gas system

Turn on the preflow gases. Not allowed when cutting.

Data:

None

Return value:

1 = accepted, O = not accepted
Sample:

>0649A<

>0641CB<

065

GAS_PREFLOW_TEST _STOP

Manual gas system
Auto gas system

Turn off the preflow gases. Not allowed when cutting.

Data:

None

Return value:

1 = accepted, O = not accepted
Sample:

>0659B<

>0651CC<

066

GAS_CUTFLOW_TEST_START

Manual gas system
Auto gas system

Turn on the cutflow gases. Not allowed when cutting.

Data:

None

Return value:

1 = accepted, O = not accepted
Sample:

>0669C<

>0661CD<

067

GAS_CUTFLOW_TEST_STOP

Manual gas system
Auto gas system

Turn off the cutflow gases. Not allowed when cutting.

Data:

None

Return value:

1 = accepted, O = not accepted
Sample:

>0679D<

>0671CE<)

HPR400XD Auto Gas - 806160
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APPENDIX B — CNC INTERFACE PROTOCOL

Command table (3 of 14)

ID

Command

System

Description

068

SYSTEM_RESET

Manual gas system
Auto gas system

Clear error conditions and resume operation. Only accepted
if system is in a shutdown error condition (Error code > 79
and State = 14).

Data:

None

Return value:

1 = accepted, O = not accepted
Sample:

>0689E<

>0681CF<

070

SET_CORNER_CURRENT

Manual gas system
Auto gas system

When CORNER CURRENT input is activated the power
supply will switch to the current percentage specified.

Data:

% of cutting current (50-1000%)
50=50%

Return value:

% achieved

Sample:

>0707503<

>070007563< (set 75%)<

071

MANUAL_PUMP_CONTROL

Manual gas system
Auto gas system

Used to override software control of the coolant pump. If the
system has a fatal error, the pump cannot be overridden.

Data:

1 = override software to force pump on, O = system software
controls the pump, override off

Return value:

1 = accepted, O = not accepted
Sample:

>0711C9<

>0711C9<

072

GET_CONTROL_VOLTAGE

Manual gas system
Auto gas system

Returns the internal control voltage of the power supply
Data:

None

Return value:

Voltage (1/10 V)

1200 = 120.0 V

Sample:

>07299<

>07212005C< (120.0 volts)
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Command table (4 of 14)

ID Command System Description
074 |GET_IO_STATUS Manual gas system Read the status of the I/O ports of the DSP. Refer to /0
Auto gas system listing for description of each bit in Ports A-F.

Data:
None
Return value:
PA00000000 PBO0000000 PC0O0000000 PDO0000000
PE0O0000000 PFO0000000
Ports A-F are returned space-delimited. The numbers are the
decimal representation of the binary value of the port. 1 = on,
0 = off.
Sample:
>0749B<
>074PA00000100 PBO0000000 PC00010101
PD00100000 PE00010000 PF10000000B7<

078 |SET_ALL_GAS_FLOWS Auto gas system Set all gas flow rates.

N, mix setpoint and Gas 2 mix setpoint are only applicable
when using a mixed plasma gas such as H35 — N,,.
Otherwise, these 2 values should be set to 0.

A value of 0 for N, mix setpoint will cause the system to close
SV12, the solenoid valve for N, mixing. A value of 0 for Gas 2
Mix Setpoint will cause the system to close SV13 and open
SV14. This will cause the inlet gas to bypass motor valve 2
and pass directly to the outlet of the mixing console.

Data:

Space-delimited:

Plasma cutflow (0 —99 psi),
Plasma preflow (0 — 99 psi),
Shield cutflow (0 — 99 psi),
Shield preflow (0 — 99 psi),

N, mix setpoint (0 — 100 psi),
Gas2 mix setpoint (0 — 100 psi).
Return value:

1 = accepted, O = not accepted
Sample:

>07855 45 35 25 50 50AB<
>0781D0<

HPR400XD Auto Gas - 806160
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Command table (5 of 14)

ID Command System Description
079 |GET_PS_INFO Manual gas system Returns pressures, system state, and system error,
Auto gas system space-delimited
Data:
None
Return value:
Plasma cutflow pressure (0044 = 44 psi)
Plasma preflow pressure (0044 = 44 psi)
Shield cutflow pressure (0044 = 44 psi)
Shield preflow pressure (0044 = 44 psi)
Current setpoint (amps)
System state (see table V) (0003 = state 3)
System error (see table V) (0000 = error 0)
Cut gas 1 pressure (0044 = 44 psi)
Cut gas 2 pressure (0044 = 44 psi)
N, Mix inlet pressure (0044 = 44 psi)
Gas?2 Mix inlet pressure (0044 = 44 psi)
Note: Cut gas 1, Cut gas 2, N, mix inlet, and Gas 2 mix inlet are
not measured in the manual gas console configuration.
Sample:
>079A0<
>079PC0044 PP0042 SC0034 SP0035 CS0040 STO003
ER0000 CG0000 CG0000 MVO0O0O0O MVOOOODE<
084 |[DOWNLOAD_SOFTWARE TBD Download new firmware to the plasma system.
Not currently implemented on the Data:
HD4070 or the HPR systems TBD
Return value:
1 = packet accepted, O = not accepted
Sample:
TBD
085 |WAKE Manual gas system This command is used to wake a system and enable its
Auto gas system transmitter to communicate on a multi drop line.
Data:
System ID, which is set by dipswitches on PC board.
Return value:
Echo of the command
Sample:
>0850CD<
>0850CD<
086 |SLEEP Manual gas system Tell all systems on the line to disconnect their transmitters
Auto gas system Data:
None
Return value:
None
Sample:
>0869E<
No response
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Command table (6 of 14)

ID Command System Description
087 [BROADCAST MODE Manual gas system Tell all systems to listen but not respond.
Auto gas system Data:
None
Return value:
None
Sample:
>0879F<
no response
094 |READ_GAS_PRESSURES Manual gas system Read the gas pressures.
Auto gas system Data:
None

Return value:

Plasma cutflow pressure (psi),

Plasma preflow pressure (psi),

Shield cutflow pressure (psi),

Shield preflow pressure (psi),

Cut gas 1 pressure (psi),

Cut gas 2 pressure (psi),

N, Mix inlet pressure (psi),

Gas?2 Mix inlet pressure (psi)

space-delimited

Values are in psi (0007 = 7 psi)

Sample:

>0949D<

>094PC0007 PP0036 SC0016 SPO003 CG0000
CG0000 MVO0O00 MV00005D<

095 |SET_ALL_PARAMETERS Auto gas system Set all variables to run the plasma system. If inlet gases
change power supply will enter the purge state. Gas
type changes are not allowed when the system is
cutting (state 4 — state 10).

N, mix setpoint and Gas 2 mix setpoint are only applicable
when using a mixed plasma gas such as H35 — N, otherwise
these 2 values should be set to 0.

A value of 0 for N, Mix setpoint will cause the system to close
SV12, the solenoid valve for N, mixing. A value of O for Gas 2
Mix Setpoint will cause the system to close SV13 and open
SV14. This will cause the inlet gas to bypass motor valve 2
and pass directly to the outlet of the mixing console.

Data:

Current setpoint (5 — 130/260/400 amps),

Corner current percent (50 - 100%),

Plasma gas type code (use table VI),

Shield gas type code (use table VI),

Plasma cutflow setpoint (0 — 99 psi),

Plasma preflow setpoint (0 — 99 psi),

Shield cutflow setpoint (0 — 99 psi),

Shield preflow setpoint (0 — 99 psi),

N, mix setpoint (0 — 100 psi),

Gas 2 mix setpoint (0 — 100 psi),

space-delimited.

Return value:

1= accepted, O = not accepted

Sample:

>095100 75 1 6 55 45 35 25 00 0084<

>0951CF<
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Command table (7 of 14)

ID

Command

System

Description

096

SET_INLET_GASES

Auto gas system

Set inlet gases for auto console. If inlet gases change, the
power supply will enter the purge state. Gas type changes
are not allowed when the system is cutting (state 4 — state
10).

Data:

Plasma gas type code (See table VI),

Shield gas type code (See table VI),

space-delimited.

Return value:

1= accepted, 0 = not accepted

Sample:

>0961 626< (Set plasma gas = O, and set shield gas = N,)
>0961D0<

097

READ_CORNER_CURRENT

Manual gas system
Auto gas system

Read the corner-current percentage
Data:

None

Return value:

Percentage

Sample:

>097A0<

>09700756C< (75%)

098

GET_INLET_GASES

Manual gas system
Auto gas system

Read the inlet gas types

Data:

None

Return value:

Plasma gas type code (See table V),

Shield gas type code (See table VI),

space-delimited

Sample:

>098A1<

>0980001 000648< (Plasma gas = O, and shield gas = N,)

099

GET_GAS_FLOWS

Auto gas system

Read the gas setpoints
Data:

None

Return value:

Plasma cutflow setpoint (psi),
Plasma preflow setpoint (psi),
Shield cutflow setpoint (psi),
Shield preflow setpoint (psi),
N, Mix setpoint (psi),

Gas 2 mix setpoint (psi)
space-delimited.

(55 = 55 psi)

Sample:

>099A2<

>0990055 0045 0035 0025 0050 0050EE<
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Command table (8 of 14)

ID

Command

System

Description

100

GET_CONTROL_DATA

Manual gas system
Auto gas system

Read internal control data:

Chopper A used in HPR130/HPR260

Chopper B used in HPR260

Return string is the same whether the system is an HPR130 or
HPR260. Chopper B data can be ignored for HPR130.
Chopper A temp (raw A/D, 0 - 1023),

Chopper B temp (raw A/D, 0 - 1023),

Line voltage (1/10 volts, 0 - 2400), 240.0 vac

Coolant flow (1/100 gpm, O - 440), 4.40 gpm

Coolant temp (raw A/D, 0 - 1023),

Transformer temp (raw A/D, 0 - 1023),

Chopper A current (0 — 130 amps),

Chopper B current (0 — 130 amps),

Work lead current (0 — 130/260 amps),

Chopper A setpoint (5 — 130 amps),

Chopper B setpoint (5 — 130 amps),

PWM chopper A (100% = 1070),

PWM chopper B (100% = 1070).

Data:

None

Return value:

Above info is space-delimited.

Sample:

>10091<

>100CAT0482 CBT0021 LVO0118 CFL0O009 CTP0481
TTP0481 CAC0001 CBC0014 WLC0005 CAS0000 CBS0534
PWMAO000 PWMBO00000B<

101

SET_IO_STATUS

Manual gas system
Auto gas system

This command will allow the user to turn on or off each output of
the processor. After sending this command, the SYSTEM_RESET
command must be issued to restore the processor state. The I/O
are in the following order:

Data:

1 = On, 0 = Off for each I/O point

Return value:

1 = accepted, O = not accepted

Power Supply

Pilot arc Relay

Marking surge relay

Pilot arc enable

Coolant pump motor

Soft-start enable

CNC error

CNC ramp-down error

Igniter

Contactor

CNC machine motion

CNC spare output

Spare output

Sample:

>101111111111111DD< = All outputs on

>1011C3<

HPR400XD Auto Gas - 806160
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Command table (9 of 14)

ID

Command

System

Description

102

SET_GAS_IO_FROM_PS

Manual gas system
Auto gas system

This command will allow the user to turn on or off each output
of the processor. After sending this command, the SYSTEM_
RESET command must be issued to restore the processor state.
The I/O are in the following order:

Note: Use caution when selecting gas valves to make
sure fuel and oxidizers are not mixed together
resulting in a combustible mixture.

Data:

1 = On, 0 = Off for each I/0O point

Return value:

1 = accepted, O = not accepted

Manual Gas Console

Shield cutflow (Sv1e)
Calibrate bypass (Sv13)
Plasma cutflow 1 (SV14)
Ramp-down valve (SV20)
Shield preflow (Sv17)
Plasma preflow (sv18)
Plasma cutflow 2 (Sv19)
H35 plasma cutflow 2 (Sv12)
Spare valve (SV15)
O, shield cutflow (SV4)
Air shield cutflow (SV5)
N, shield cutflow (SVe)
Air preflow (Sv7)
N, preflow (svs)
Air plasma cutflow 2 (Sv9)
Air plasma cutflow 1 (SV1)
O, plasma cutflow 1 (SV2)
H35 plasma cutflow 1 (Sva)
0, plasma cutflow 2 (8v10)
N, plasma cutflow (Sv11)
Auto Gas Console

O, inlet (SV1)
Air inlet (SVv2)
Air inlet 2 (Sva)
H5 inlet (Sv4)
H35 inlet (Sv5)
F5 inlet (Sve)
Spare out 1 (Spare)
Ramp-down valve (Svie)

Non-XD = Spare out 2, XD = Ar inlet2 (SV15)

Gas 2 no mix (Sv14)
Gas 2 mix (Sv13)
N, mix (Sv12)
N, inlet 2 (SVi1)
Airinlet 3 (SV10)
N, inlet (sv9)
0, air inlet (svs)
Non-XD = CH4 inlet, XD = Ar inlet1 (SV7)
Sample:
>1021111111111111111111167<
>1021C4<
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Command table (10 of 14)

ID

Command

System

Description

114

READ_INPUTS

Manual gas system
Auto gas system

This command will return the status of inputs to the PC board.
Data:

None

Return value:

1 =on, 0 = off

Power Supply

Serial program

Plasma start

Hold ignition

Phase OK

Arc detect

Pierce complete
Corner current
Redundant start

Serial IDO

Serial ID1

Serial ID2

Dipswitch #1
Dipswitch #5
Dipswitch #6
Dipswitch #7
Dipswitch #8
Chopper A overcurrent
Chopper B overcurrent
Sample:

>11496<
>114000000000000000000F6<

READ_GAS_INPUTS_FROM_PS

Manual gas system
Auto gas system

This command will allow the CNC to query the gas console /0
by sending the command to the serial port on the power supply
control board.

Data:
None
Return value:
1 =on, 0 = off

Manual Gas Console
Error select

Status select

Test preflow

Test cutflow

Serial ID bit 0

Serial ID bit 1

Serial ID bit 2

Auto Gas Console
Metering dipswitch 2
Metering dipswitch 3
Metering dipswitch 4
Select dipswitch 1
Select dipswitch 2
Select dipswitch 3
Select dipswitch 4
Metering dipswitch 1
Sample:

>11799<
>1170000000E9<

HPR400XD Auto Gas - 806160
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Command table (11 of 14)

ID Command System Description
121 |LEAK_CHECK_MODE Manual gas system |This command will put the system into leak mode. There are
Auto gas system 3 modes, mode #1 is the inlet leak check mode. This is used to
see if the inlet solenoids are allowing gas to pass through the valve
even when they are closed.
Mode #2 is the system leak check mode which will test for leaks
to atmosphere within the system. Mode #3 is the Burkert valve
flow test. For automatic gas consoles only.
For the inlet leak test, the system should have O psi on all gas
channels, and hold at this pressure.
For the system leak test, the system should charge all gas lines,
then hold the pressure.
The Burkert flow test checks for an expected PWM value for a set
pressure and does a gas ramp-down test.
NOTE: This test is preformed using 130 amp O,/ Air
consumables and setting the 30 amp O,/ O, process
Each test takes about 40 seconds to complete.
This command will only be accepted when the power supply is in
the state IDLE2 (03).
After leak checking is complete the system must be set to mode 0.
An error code will reflect the state of the test. Using the GET_
LAST_ERROR command, you can get the result of the test.
12 = Test in progress
13 = Test passed
14 = Cut gas channel #1 failed
15 = Cut gas channel #2 failed
16 = Plasma ramp-down test failed (Burkert test only)
17 = Shield ramp-down test failed (Burkert test only)
Data:
Mode O = run
1 = Inlet leak check
2 = System leak check
3 = Burkert flow check
Return value:
Time for the test to run in seconds, O = not accepted
Sample:
>1211C5b<
>12140F8< “40 second test”
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Command table (12 of 14)

ID Command System Description

122 |READ_GAS_SWITCH Manual gas system |This command will return data that shows the actual position of
the rotary switches used to set the inlet gas type.

The difference between this command and 098 is that this
command returns the values set by the position of the switch.
The 098 command returns values that the software decides are
acceptable gas combinations. For example, H35 plasma and O,
shield is not acceptable and is overridden by the software to be
H35 plasma and N, shield regardless of the position of the shield
gas knob. In this case, the 098 command would return H35 N,.
This command will return H35 O,,.

Data:

None

Return value:

Plasma gas type code (See table VI),

Shield gas type code (See table VI),

space-delimited

Sample:

>12295<

>1220001 00063C<

124 [INDEX_MOTORVALVES Auto gas system Move the motor valve by a fixed number of ADC counts
Data:

Motor Valve number (1 or 2)

Open/Clos (0 = Close, 1 = Open)

Multiplier (move by x10 counts, 3 = move 30 counts)
Return value:

1 = accepted

Sample:

Open Motor valve 1 by 30 counts

>1241 1 36C<

>1241C8<
125 |GET_TIMER_COUNTER Manual gas system |Read Timer/Counter data from the power supply
Auto gas system Data:
None

Return value:

Arc-on time (seconds)

System on time (minutes)

Total starts (# of arc transfers)

Total starting errors (failed to transfer)

Total ramp-down errors (failed to ramp-down current)

Write counter (# of writes to the present memory block — for
diagnostics only)

Memory block (current memory location for timer counter data —
for diagnostics only)

All fields are a fixed width of 7 numbers followed by a space.
Sample:

>12598<

>1250000000 0000000 0000000 0000000 0000000 0000000
0000000 58<
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Command table (13 of 14)

ID

Command

System

Description

126

GET_INFO2

Auto gas control
board only

See 079

127

GET_INFO3

Auto gas control
board only

See 079

131

CLEAR WARNINGS

Manual gas system
Auto gas system

This command will clear error codes less than #43.
Sample:

>13195<

>1311C6<

132

READ COOLANT PRESSURE

HPR260 ONLY

This command returns the raw A/D value for coolant pressure.
83 counts = 225 psi

73 counts = 200 psi

Sample:

>13296<

>13280FE<

133

GET CONTROL DATA3

HPR400XD ONLY

This command provides data for the 3rd and 4th choppers used in
the HPR400 system.

Chopper C temp (raw A/D)

Chopper D temp (raw A/D)

Chopper C current (amps)

Chopper D current (amps)

Data:

None

Return value:

Above info space-delimited.

Sample:

>13397<

>133CCT0482 CDT0021 CCC0000 CDC000050<

134

READ ERROR LOG

ALL HPR SYSTEMS

This command will return the last 4 error codes the system
encountered. The log will only record errors (error code values
greater than 0). It ignores error code 0, which indicates no error
or that an error has been cleared.

The error codes are listed space-delimited, most recent error first.
Data:

None

Return value:

Error — most recent (see table IV Error Codes)

Error #2

Error #3

Error — oldest error

Sample:

>13498<

>134020 020 024 0534A<
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Command table (14 of 14)

ID Command System Description
136 |SERIAL_RESPONSE_DELAY All HPR systems Used when a CNC serial port can only support a half-duplex
connection. The HPR power supply will reduce its response
speed.
Data:
None
Return value:
1 if successful
Sample:
Send >1369A<, response >1361CB<
158 |GET_SECONDARY_VERSION [HPR800XD ONLY [Get the software version of the secondary power supply

Data:

None

Return value:

The Secondary Power Supply software version

ex."D.0". “0.0" is returned if no secondary power supply is
connected and the power is on.

sample:
>1589E<
>158D.040<

HPR400XD Auto Gas - 806160
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Error responses

If there is a problem with the serial command, the module will return an error.

Bad checksum
Return ID: 500
Description: The serial command received does not have the correct checksum.
Sample: >00091< — checksum should be 90, not 91
>50095< — bad checksum

Bad command
Return ID: 501
Description: If the module does not recognize the command ID, it will return ID 501.
Sample >999AB< — unknown ID
>50196< — bad command

Calculating checksums

Checksum is calculated on the command ID and command data only.

HELLO Command: >00090<
0 = 0x30 (ASCII value for number 0)
0 = 0x30
0 = 0x30

Checksum = 0x30 + 0x30 + 0x30 = 90

READ INPUTS power supply response: >107000058<

1 = 0x31
0 = 0x30
7 = 0x37
0 = 0x30
0 = 0x30
0 = 0x30
0 = 0x30

Checksum = 0x31 + 0x30 + 0x37 + 0x30 + 0x30 + 0x30 + 0x30 = 0x158
We only use the 2 least significant digits so the checksum = 58
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Error codes

ID Name Description
000 NO ERROR System is ready to run.
When the pump is restarted after a pump timeout (30 minutes
009 FLOW SWITCH TEST without a start signal) the system will test the flow switch to make
sure there is sufficient flow before firing the torch.
011 NO_ACTIVE_PROCESS The power supply receives an invalid current setting from a CNC.
012 TEST IN PROGRESS One of the gas test modes is running.
013 TEST PASSED The test completed successfully.
014 CUT GAS CHANNEL #1 FAIL The gas pressure is dropping on channel #1, indicating a leak.
015 CUT GAS CHANNEL #2 FAIL The gas pressure is dropping on channel #2, indicating a leak.
016 PLASMA RAMP-DOWN FAIL Pump output has exceeded 200 psi.
017 SHIELD RAMP-DOWN FAIL Shield pressure did not decrease in the allotted time.
018 PUMP OVER PRESSURE Pump output has exceeded 13.79 bar (200 psi.)
090 NO PILOT ARC No current .detected from chopper at ignition and before
1-second timeout.
021 NO ARC TRANSFER No transfer signal detected before 500-msec timeout.
024 Primary .
294 Secondary LOST CURRENT CH1 After transfer, lost the chopper current signal.
025 Primary .
295 Secondary LOST CURRENT CH2 After transfer, lost the chopper current signal.
026 Primary LOST TRANSFER After transfer, lost the transfer signal.
226 Secondary
027 Primary . . u e
997 Secondary LOST PHASE When main contactor is engaged, no “phase OK" input.
028 Primary .
298 Secondary LOST CURRENT CH3 After transfer, lost the chopper current signal.
030 GAS SYSTEM ERROR A failure has occurred in the gas system.
031 Primary , ) ,
931 Secondary START LOST Start signal was removed before steady-state operation.
032 HOLD TIMEOUT Hold signal was applied for longer than 60 seconds.
033 PRE CHARGE TIMEOUT Gas console was not able to charge the gas lines to the correct
pressure.
034 Primary PRE CHARGE TIMEOUT Gas console was not able to charge the gas lines to the correct
234 Secondary pressure.
049 LOW NITROGEN PRESSURE Nltrqgen gas pressure'under onver limit of 2.07 bar (30 psi) —
cutting, 0.34 bar (5 psi) — marking
Gas pressure under lower limit of 0.34 bar (5 psi) — pre-flow
044 LOW PLASMA GAS PRESSURE | 3.45 bar (50 psi) — cutflow (cutting) 0.34 bar (5 psi) — cutflow
(marking).
045 HIGH PLASMA GAS PRESSURE | Gas pressure over upper limit of 7.568 bar (110 psi).
046 LOW LINE VOLTAGE Line voltage is under lower limit of 102 VAC (120 VAC -150%).
047 HIGH LINE VOLTAGE Line voltage is over upper limit of 138 VAC (120 VAC +15%).
048 Primary CAN ERROR An error occurred with the CAN communication system.
248 Secondary
050 Primary . . . . .
950 Secondary START ON AT INIT Start signal input is active during power-up.
053 LOW SHIELD GAS PRESSURE | Gas pressure is under lower limit of 0.14 bar (2 psi).

HPR400XD Auto Gas - 806160
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ID Name Description
054 HIGH SHIELD GAS PRESSURE |Gas pressure is over upper limit of 7.58 bar (110 psi).
Motor valve 1 inlet pressure is less than 3.45 bar (50 psi) or
055 MV1 INLET PRESSURE greater than 9.65 bar (140 psi).
Motor valve 2 inlet pressure is less than 3.45 bar (50 psi) or
056 MV 2 INLET PRESSURE greater than 9.65 bar (140 psi).
In the selection console, cut gas 1 outlet pressure is less than
057 CUT GAS 1 PRESSURE 3.45 bar (50 psi) or greater than 9.65 bar (140 psi).
In the selection console, if cut gas 2 outlet pressure is less than
3.45 bar (50 psi) for non-mixing, or less than 1.38 bar (20 psi)
058 CUT GAS 2 PRESSURE when mixing or greater than 9.65 bar (140 psi) for non-mixing
and mixing.
060 LOW COOLANT FLOW Coolant flow is less than the required 2.3 Ipm (0.6 gpm).
061 NO PLASMA GAS TYPE Plasma gas has not been selected.
062 NO SHIELD GAS TYPE Shield gas has not been selected, or system is in test mode.
065 Primary
265 Secondary CHOPPER1 OVERTEMP Chopper #1 overheated.
066 Primary
266 Secondary CHOPPER2 OVERTEMP Chopper #2 overheated.
067 Primary | \\AGNETICS OVERTEMP Transformer has overheated.
267 Secondary
071 COOLANT OVERTEMP Torch coolant has overheated.
AUTOMATIC GAS CONTROL o o
072 BOARD OVERTEMP Control board has exceeded 90° C (194° F).
073 Primary
973 Secondary CHOPPER3 OVERTEMP Chopper #3 overheated
074 Primary
974 Secondary CHOPPER4 OVERTEMP Chopper #4 overheated
075 Primary |CURRENT TOO LOW ON LEM | A current less than 10 amps has been detected by current
275 Secondary | #3 sensor 3.
076 Primary |CURRENT TOO LOW ON LEM | A current less than 10 amps has been detected by current
276 Secondary | #4 sensor 4.
093 NO COOLANT FLOW Coolant flow is less than 0.6 gpm.
095 #(';'LJRRENT TOO HIGH ON LEM Current has exceeded 35 amps during the chopper test
099 Primary o .
299 Secondary CHOPPER1 OVERTEMP AT INIT [ Chopper #1 is indicating overtemp during power-up.
100 Primary C , _
300 Secondary CHOPPER2 OVERTEMP AT INIT | Chopper #2 is indicating overtemp during power-up.
101 Primary ||MAGNETICS OVERTEMP AT Transformer is indicating overtemp during power-
301 Secondary | INIT 9 b auring power-up-
102 Primary . . .
302 Secondary OUTPUT CURRENT AT INIT Chopper current signal is active on power-up.
103 Primary | CURRENT TOO HIGH ON LEM | A current greater than 35 amps has been detected by current
303 Secondary | #1 sensor 1.
104 Primary [CURRENT TOO HIGH ON LEM | A current greater than 35 amps has been detected by current
304 Secondary | #2 sensor 2.
105 Primary [CURRENT TOO LOW ON LEM | A current less than 10 amps has been detected by current
305 Secondary | #1 sensor 1.
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ID Name Description
106 Primary |CURRENT TOO LOW ON LEM | A current less than 10 amps has been detected by current sensor
306 Secondary | #2 2.
107 Primary [CURRENT TOO HIGH ON LEM | A current greater than 35 amps has been detected by current
307 Secondary | #3 sensor 3.
108 Primary TRANSFER AT INIT The system has detected current on the work lead during
308 Secondary power-up.
109 COOLANT FLOW AT INIT f))f?olant flow is greater than 1.14 Ipm (0.3 gpm) when pump is
111 COOLANT OVERTEMP AT INIT | Coolant is indicating overtemp during power-up.
116 Primary |\ ATCHDOG INTERLOCK CAN communication error.
316 Secondary
123 MV 1 ERROR Motor valve 1 did not move into position within 60 seconds.
124 MV 2 ERROR Motor valve 2 did not move into position within 60 seconds.
UNKNOWN GAS CONSOLE The power supply control board Fioes not recognize thg gas
133 console installed or has not received a CAN message identifying
TYPE .
the type of console installed.
134 Primary CHOPPER 1 OVERCURRENT Chopper 1 current feedback has exceeded 160 amps.
334 Secondary
138 Primary
CHOPPER 2 OVERCURRENT Chopper 2 current feedback has exceeded 160 amps.
338 Secondary
139 PURGE TIMEOUT ERROR The purge cycle did not complete within 3 minutes.
AUTO GAS PRESSURE
140 TRANSDUCER #1 ERROR Faulty transducer or auto gas control PCB
AUTO GAS PRESSURE
141 TRANSDUCER #2 ERROR Faulty transducer or auto gas control PCB
AUTO GAS PRESSURE
142 TRANSDUCER #3 ERROR Faulty transducer or auto gas control PCB
AUTO GAS PRESSURE
143 TRANSDUCER #4 ERROR Faulty transducer or auto gas control PCB
MANUAL GAS CONSOLE
144 INTERNAL FLASH MEMORY Replace manual gas console control PCB
ERROR
AUTOMATIC GAS CONSOLE
145 INTERNAL FLASH MEMORY Replace auto gas console control PCB
ERROR
146 Primary | CHOPPER #3 OVERTEMP AT C . )
346 Secondary | INIT Chopper #3 is indicating over temp during power-up
147 Primary | CHOPPER #4 OVERTEMP AT C . )
347 Secondary |INIT Chopper #4 is indicating over temp during power-up
151 Primary | 5 5ETwWARE FAIL Software has detected an incorrect state or condition.
351 Secondary
152 INTERNAL FLASH ERROR DSP memory is not working properly.
153 PS EEPROM ERROR EEPROM memory on power supply board not working.
154 Primary CHOPPER 3 OVER CURRENT | Chopper 3 current feedback has exceeded 160 amps
354 Secondary
155 Primary
CHOPPER 4 OVER CURRENT | Chopper 4 current feedback has exceeded 160 amps
355 Secondary

HPR400XD Auto Gas - 806160
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ID

Name

Description

156 Primary
356 Secondary

CHOPPER 2 CURRENT AT INIT

Chopper 2 current signal is active on power-up

157 Primary
357 Secondary

CHOPPER 3 CURRENT AT INIT

Chopper 3 current signal is active on power-up

158 Primary
358 Secondary

CHOPPER 4 CURRENT AT INIT

Chopper 4 current signal is active on power-up

159 Primary
359 Secondary

MOTOR DRIVE FAULT

Motor drive board power module is indicating an alarm — this
can be comparable to “blowing a fuse” — does not necessarily
indicate a problem with the board.

Communications between the control board and the pump/motor

160 HPR COOLER CAN FAULT drive board was interrupted for greater than 1 second.
161 MAXIMUM COOLANT FLOW Coolant flow has exceeded 6.8 Ipm (1.8 gpm) for a cooler,
EXCEEDED 8.52 Ipm (2.25 gpm) for a chiller.
180 SELECTION CONSOLE CAN Power supply has not received a CAN message from the
TIMEOUT selection console within 1 second
181 METERING CONSOLE CAN Power supply has not received a CAN message from the
TIMEOUT metering console within 1 second
SECONDARY POWER SUPPLY | The secondary power supply fails before transmitting the error to
182 .
TIMEOUT the primary power supply.
SECONDARY POWER SUPPLY The secondary power supply is regdy to provide cgrrent output
383 but does not receive the control signal from the primary power

TIMEOUT

supply.
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Status codes

ID Name

00 IDLE

02 PURGE

03 IDLE2

04 PREFLOW

05 PILOT ARC

06 TRANSFER

07 RAMP-UP

08 STEADY STATE

09 RAMP-DOWN

10 FINAL RAMP-DOWN
11 AUTO OFF

12 TEST CUTFLOW

14 SHUTDOWN

15 RESET

16 MAINTENANCE

20 TEST PREFLOW

22 MANUAL PUMP CONTROL
23 INLET LEAK CHECK
24 SYSTEM LEAK CHECK
25 BURKERT FLOW CHECK

Gas type codes

o

Gas type

No gas

Oxygen

Methane (CH,) not supported

H35 (argon — hydrogen)

H5 (not supported)
Air

Nitrogen

Argon

O IN|o|jO|h|lOW|IN|=]|O

F5 (N95)

HPR400XD Auto Gas - 806160
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CNC requirements

Auto gas console

Below is a list of functionality that CNCs must offer for the automatic gas console version of the HPR system. In this
system configuration there is no local control of the plasma system. All settings and diagnostic information will be under
CNC control.

—_

. Display and adjust the current setpoint — cutting current, see command ID No. 95

Display and adjust the plasma preflow setpoint — pressure setting, see command ID No. 95
Display and adjust the plasma cutflow setpoint — pressure setting, see command ID No. 95
Display and adjust the shield preflow setpoint — pressure setting, see command ID No. 95
Display and adjust the shield cutflow setpoint — pressure setting, see command ID No. 95
Display and adjust the plasma gas type — inlet gas selection, see command ID No. 95
Display and adjust the shield gas type — inlet gas selection, see command ID No. 95
Display and adjust the gas mixing setpoint — pressure setpoint, see command ID No. 95

Display the system error code — error code numbers, see command ID No. 3

© © ® N o o k~ 0N

Display the system status code — status code numbers, see command ID No. 2

11. Manual pump control — manually turn on/off the pump, see command ID No. 71

12. Display the firmware version — version of power supply and gas console firmware, see command ID No. 1
13. Test preflow gases — put the system in test gas mode, see command ID No. 64, 65

14. Test cutflow gases — put the system in test gas mode, see command ID No. 66, 67

15. Power on/off — turn on/off the plasma system, not a serial command (active low, dry contact, opto-isolated)
16. Display line voltage — see command ID No. 100

17. Display chopper current(s) — see command ID No. 100

18. Display work lead current — see command ID No. 100

19. Display chopper temperature(s) — see command ID No. 100

20. Display transformer temperature — see command ID No. 100

21. Display gas pressures — see command ID No. 79

22. Display coolant flow rate — see command ID No. 100
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Serial interface guidelines

Checksum

The protocol used for the serial interface between the Hypertherm system and the CNC contains a checksum on the
message being sent. The checksum should be validated for each message to ensure the information is not corrupted.

Message retries

We recommend retrying a message if the original message was not acknowledged by the system. This is especially
important when the high-frequency ignition is active. The high-frequency ignition can be active for up to 1 second and
can corrupt serial communications. It is important to space the retries so that the system can handle an interruption in
serial communications for up to 1 second.

Another alternative to handling the high frequency ignition is to poll for the power supply state, using the GET_STATE
command. If the state is (5 — Pilot arc) then stop serial communications until the state is no longer (5 — Pilot arc).

Cable shielding

We have chosen to use metal shell DB style machine/serial interface cables on some on the newer systems. One of the
reasons this type of cable was selected is for their EMI shielding capabilities. It is important that integrity of the shielding
of this cable be maintained. The shielding provides protection from the high-frequency ignition system, if the cable
shields are not properly terminated then the protection is not as effective. This is best achieved by ensuring the shield
has a 360° termination provided on both end of the cables. Using a drain wire will not achieve the proper shielding.

The cable should also be as short as possible with no coils.
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APPENDIX C — ROBOTIC APPLICATIONS

Components for robotic applications

Torch leads

The torch leads listed below have been designed to withstand the added stresses found in robotic, or bevel,
applications. They are available with 2 m (6 ft), or 2.5 m (8 ft) gas leads.
Note: Consumable life will be reduced if the 2.5 m (8 ft) gas leads are used.

Overall length 1.8 M (6 feet) gas lead 2.4 M (8 feet) gas lead
2 m (6 ft) 228514 228516
2.5 m (8 ft) 228515 228517
3m (10 ft) 228475 228482
3.5m (12 ft) 228476 228483
45m (15 ft) 228477 228484
6 m (20 ft) 228478 228485
7.5 m (25 ft) 228479 228486
10 m (35 ft) 228480 228487
15 m (50 ft) 228481 228488

Ohmic contact extension

A 2.5 m (8 ft) Ohmic contact wire is part of the lead set. Extensions can be found in the table below.

=S = = 1 =
L__J

Part number Length Part number Length
223059 1.5m (5 ft) 223064 12 m (40 ft)
223060 3m (10 ft) 223065 15 m (50 ft)
223061 45 m (15 ft) 223066 22.5 m (75 ft)
223062 6 m (20 ft) 223067 30 m (100 ft)
223063 9 m (30 ft) 223068 45 m (150 ft)
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APPENDIX C — ROBOTIC APPLICATIONS

Rotational mounting sleeve (optional) — 220864

The rotational sleeve is designed for use in applications where the torch
leads are twisted repeatedly. It is an optional component, and does not
need to be used to use the torch leads listed above. The length of the
rotational sleeve is 114.3 mm (4.5 in).

Rotational mounting sleeve clamp - 220900

The rotational sleeve has a larger diameter than standard sleeves (57 mm/2.25 in).

Leather overwrap — 024866

The leather overwrap is 3 m (10 ft) long, and is designed to be installed
over the leads from where they attach to the torch. This adds protection in
applications where molten metal will splash back on the leads.

Robotic teaching torch (laser pointer) — 228394

= Mount the laser pointer in the torch sleeve to provide accurate positioning
and alignment of the torch.

= Use for online programming/teaching and robotic alignment systems.

Torch and rotational mounting sleeve dimensions

84.84 mm
~— (3.34) 152.65 mm
e—— 65.79 mm ——={ 37.08 mm (6.01"
(2.593)3 o (1.46") 46.74 mm __|
gz | 547
_i 50.80 mm
T @ (2.00")
2X (b 56.01 mm ( |—¢>10-16mm
2.205" "
(2.205") @ 58-%;;1;“ _ ¢ 56.64 mm —| (040
. (223n) 47°
— 3X @57.02mm
(2.245")
2 X 12.95 mm
(0.51")
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APPENDIX C — ROBOTIC APPLICATIONS

Rotational mounting sleeve clamp dimensions

Y
/ \ 55.9 mm

(2.21in.)

57.4 mm
(2.26in.)
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