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I SAFETY I

A WARNING

/1. CALIFORNIA PROPOSITION 65 WARNINGS A

Diesel engine exhaust and some of its constituents
are known to the State of California to cause can-
cer, birth defects, and other reproductive harm.

The engine exhaust from this product contains
chemicals known to the State of California to cause
cancer, birth defects, or other reproductive harm.

The Above For Diesel Engines The Above For Gasoline Engines

ARC WELDING CAN BE HAZARDOUS. PROTECT YOURSELF AND OTHERS FROM POSSIBLE SERIOUS INJURY OR DEATH.
KEEP CHILDREN AWAY. PACEMAKER WEARERS SHOULD CONSULT WITH THEIR DOCTOR BEFORE OPERATING.

Read and understand the following safety highlights. For additional safety information, it is strongly recommended that you
purchase a copy of “Safety in Welding & Cutting - ANSI Standard Z49.1"” from the American Welding Society, P.O. Box 351040,
Miami, Florida 33135 or CSA Standard W117.2-1974. A Free copy of “Arc Welding Safety” booklet E205 is available from the
Lincoln Electric Company, 22801 St. Clair Avenue, Cleveland, Ohio 44117-1199.

BE SURE THAT ALL INSTALLATION, OPERATION, MAINTENANCE AND REPAIR PROCEDURES ARE
PERFORMED ONLY BY QUALIFIED INDIVIDUALS.

FOR ENGINE
powered equipment.

1.h. To avoid scalding, do not remove the
radiator pressure cap when the engine is
hot.

1l.a. Turn the engine off before troubleshooting and maintenance
work unless the maintenance work requires it to be running.

A ]
s

1.b. Operate engines in open, well-ventilated
areas or vent the engine exhaust fumes
outdoors.

ELECTRIC AND

9
— MAGNETIC FIELDS
:'?_ﬁ\* may be dangerous
2.a. Electric current flowing through any conductor causes
localized Electric and Magnetic Fields (EMF). Welding

current creates EMF fields around welding cables and
welding machines

1.c. Do not add the fuel near an open flame weld-
ing arc or when the engine is running. Stop
the engine and allow it to cool before refuel-
ing to prevent spilled fuel from vaporizing on
contact with hot engine parts and igniting. Do
not spill fuel when filling tank. If fuel is spilled,
wipe it up and do not start engine until fumes
have been eliminated. 2b

. EMF fields may interfere with some pacemakers, and
welders having a pacemaker should consult their physician

1.d. Keep all equipment safety guards, covers and devices in posi- before welding.

tion and in good repair.Keep hands, hair, clothing and tools
away from V-belts, gears, fans and all other moving parts 2¢

. ? ., . . Exposure to EMF fields in welding may have other health
when starting, operating or repairing equipment.

effects which are now not known.

2.d. All welders should use the following procedures in order to

l.e. In some cases it may be necessary to remove safety L ) : e
minimize exposure to EMF fields from the welding circuit:

guards to perform required maintenance. Remove
guards only when necessary and replace them when the
maintenance requiring their removal is complete.
Always use the greatest care when working near moving
parts.

2.d.1. Route the electrode and work cables together - Secure
them with tape when possible.

2.d.2. Never coil the electrode lead around your body.
1.f. Do not put your hands near the engine fan.
D Do not attempt to override the governor or 2.d.3. Do not place your body between the electrode and
idler by pushing on the throttle control rods work cables. If the electrode cable is on your right

while the engine is running. side, the work cable should also be on your right side.

‘\\

2.d.4. Connect the work cable to the workpiece as close as
possible to the area being welded.

1.9. To prevent accidentally starting gasoline engines while 2.d.5. Do not work next to welding power source.
turning the engine or welding generator during maintenance

work, disconnect the spark plug wires, distributor cap or
magneto wire as appropriate.

V275-S
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SAFETY

ELECTRIC SHOCK can Kill.

3.a.

3.b.

3.d.

3.e.

The electrode and work (or ground) circuits
are electrically “hot” when the welder is on.
Do not touch these “hot” parts with your bare
skin or wet clothing. Wear dry, hole-free
gloves to insulate hands.

Insulate yourself from work and ground using dry insulation.
Make certain the insulation is large enough to cover your full
area of physical contact with work and ground.

In addition to the normal safety precautions, if welding
must be performed under electrically hazardous
conditions (in damp locations or while wearing wet
clothing; on metal structures such as floors, gratings or
scaffolds; when in cramped positions such as sitting,
kneeling or lying, if there is a high risk of unavoidable or
accidental contact with the workpiece or ground) use
the following equipment:

» Semiautomatic DC Constant Voltage (Wire) Welder.

* DC Manual (Stick) Welder.

* AC Welder with Reduced Voltage Control.

. In semiautomatic or automatic wire welding, the electrode,

electrode reel, welding head, nozzle or semiautomatic
welding gun are also electrically “hot”.

Always be sure the work cable makes a good electrical
connection with the metal being welded. The connection
should be as close as possible to the area being welded.

Ground the work or metal to be welded to a good electrical
(earth) ground.

1z

4.b.

4.c.

ARC RAYS can burn.

4.a. Use a shield with the proper filter and cover
plates to protect your eyes from sparks and
the rays of the arc when welding or observing
open arc welding. Headshield and filter lens
should conform to ANSI Z87. | standards.

Use suitable clothing made from durable flame-resistant
material to protect your skin and that of your helpers from
the arc rays.

Protect other nearby personnel with suitable, non-flammable
screening and/or warn them not to watch the arc nor expose
themselves to the arc rays or to hot spatter or metal.

EC)

FUMES AND GASES
can be dangerous.

5.a. Welding may produce fumes and gases
hazardous to health. Avoid breathing these
fumes and gases.When welding, keep
your head out of the fume. Use enough
ventilation and/or exhaust at the arc to keep

fumes and gases away from the breathing zone. When

welding with electrodes which require special
ventilation such as stainless or hard facing (see
instructions on container or MSDS) or on lead or
cadmium plated steel and other metals or coatings
which produce highly toxic fumes, keep exposure as
low as possible and below Threshold Limit Values (TLV)
using local exhaust or mechanical ventilation. In

confined spaces or in some circumstances, outdoors, a

respirator may be required. Additional precautions are

3 4

3.f. Maintain the electrode holder, work clamp, welding cable and also required when welding on galvanized steel.
welding machine in f ratin ndition. Repl . . .
elding fac e' good, safe operating conditio eplace 5.b. Do not weld in locations near chlorinated hydrocarbon vapors
damaged insulation. . ; ; . )
coming from degreasing, cleaning or spraying operations.
. . . The heat and rays of the arc can react with solvent vapors to
3.9. Never dip the electrode in water for cooling. ) : o
form phosgene, a highly toxic gas, and other irritating
. . e products.
3.h. Never simultaneously touch electrically “hot” parts of
electrode holders connected to two welders because voltage - . . .
S 5.c. Shielding gases used for arc welding can displace air and
between the two can be the total of the open circuit voltage = -
cause injury or death. Always use enough ventilation,
of both welders. . . ) . ’ -
especially in confined areas, to insure breathing air is safe.
3.. When working above floor level, use a safety belt to protect 5.d. Read and understand the manufacturer’s instructions for this
yourself from a fall should you get a shock. . . .
equipment and the consumables to be used, including the
3j. Also see Items 6.c. and 8. material ‘safety data' sheet (MSDS) and fo]low your
employer’s safety practices. MSDS forms are available from
your welding distributor or from the manufacturer.
5.e. Also see item 1.b.
V275-S
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SAFETY

\.7= WELDING SPARKS can
< cause fire or explosion.

6.a. Remove fire hazards from the welding area.

If this is not possible, cover them to prevent

the welding sparks from starting a fire.

Remember that welding sparks and hot

materials from welding can easily go through small cracks
and openings to adjacent areas. Avoid welding near
hydraulic lines. Have a fire extinguisher readily available.

6.b. Where compressed gases are to be used at the job site,
special precautions should be used to prevent hazardous
situations. Refer to “Safety in Welding and Cutting” (ANSI
Standard Z49.1) and the operating information for the
equipment being used.

6.c. When not welding, make certain no part of the electrode
circuit is touching the work or ground. Accidental contact can
cause overheating and create a fire hazard.

6.d. Do not heat, cut or weld tanks, drums or containers until the
proper steps have been taken to insure that such procedures
will not cause flammable or toxic vapors from substances
inside. They can cause an explosion even though they have
been “cleaned”. For information, purchase “Recommended
Safe Practices for the Preparation for Welding and Cutting of
Containers and Piping That Have Held Hazardous
Substances”, AWS F4.1 from the American Welding Society
(see address above).

6.e. Vent hollow castings or containers before heating, cutting or
welding. They may explode.

6.f. Sparks and spatter are thrown from the welding arc. Wear oil
free protective garments such as leather gloves, heavy shirt,
cuffless trousers, high shoes and a cap over your hair. Wear
ear plugs when welding out of position or in confined places.
Always wear safety glasses with side shields when in a
welding area.

6.g. Connect the work cable to the work as close to the welding
area as practical. Work cables connected to the building
framework or other locations away from the welding area
increase the possibility of the welding current passing
through lifting chains, crane cables or other alternate circuits.
This can create fire hazards or overheat lifting chains or
cables until they fail.

6.h. Also see item 1.c.

7.1

7.b.

7.c.

7.d.

7.9.

CYLINDER may explode
iIf damaged.

7.a.Use only compressed gas cylinders
containing the correct shielding gas for the
process used and properly operating
regulators designed for the gas and
pressure used. All hoses, fittings, etc. should be suitable for
the application and maintained in good condition.

Always keep cylinders in an upright position securely
chained to an undercarriage or fixed support.

Cylinders should be located:
*Away from areas where they may be struck or subjected to
physical damage.

* A safe distance from arc welding or cutting operations and
any other source of heat, sparks, or flame.

Never allow the electrode, electrode holder or any other
electrically “hot” parts to touch a cylinder.

. Keep your head and face away from the cylinder valve outlet

when opening the cylinder valve.

Valve protection caps should always be in place and hand
tight except when the cylinder is in use or connected for
use.

Read and follow the instructions on compressed gas
cylinders, associated equipment, and CGA publication P-I,
“Precautions for Safe Handling of Compressed Gases in
Cylinders,” available from the Compressed Gas Association
1235 Jefferson Davis Highway, Arlington, VA 22202.

8.b.

® FOR ELECTRICALLY
powered equipment.

8.a. Turn off input power using the disconnect
switch at the fuse box before working on
the equipment.

Install equipment in accordance with the U.S. National
Electrical Code, all local codes and the manufacturer’s
recommendations.

. Ground the equipment in accordance with the U.S. National

Electrical Code and the manufacturer’'s recommendations.

V275-S
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v SAFETY v

PRECAUTIONS DE SURETE

Pour votre propre protection lire et observer toutes les instructions
et les précautions de s(reté specifiques qui parraissent dans ce
manuel aussi bien que les précautions de slreté générales suiv-
antes:

Sdareté Pour Soudage A L'Arc
1. Protegez-vous contre la secousse électrique:

a. Les circuits a I'électrode et a la piéce sont sous tension
qguand la machine a souder est en marche. Eviter toujours
tout contact entre les parties sous tension et la peau nue
ou les vétements mouillés. Porter des gants secs et sans
trous pour isoler les mains.

b. Faire trés attention de bien s’isoler de la masse quand on
soude dans des endroits humides, ou sur un plancher met-
allique ou des grilles metalliques, principalement dans
les positions assis ou couché pour lesquelles une grande
partie du corps peut étre en contact avec la masse.

. Maintenir le porte-électrode, la pince de masse, le cable de
soudage et la machine a souder en bon et sdr état defonc-
tionnement.

d.Ne jamais plonger le porte-électrode dans I'eau pour le
refroidir.

e. Ne jamais toucher simultanément les parties sous tension
des porte-électrodes connectés a deux machines a soud-
er parce que la tension entre les deux pinces peut étre le
total de la tension a vide des deux machines.

f. Si on utilise la machine a souder comme une source de
courant pour soudage semi-automatique, ces precautions
pour le porte-électrode s'applicuent aussi au pistolet de
soudage.

o

2. Dans le cas de travail au dessus du niveau du sol, se protéger
contre les chutes dans le cas ou on recoit un choc. Ne jamais
enrouler le cable-électrode autour de n'importe quelle partie
du corps.

3. Un coup d'arc peut étre plus sévere qu'un coup de soliel,
donc:

a. Utiliser un bon masque avec un verre filtrant approprié
ainsi qu’un verre blanc afin de se protéger les yeux du ray-
onnement de l'arc et des projections quand on soude ou
guand on regarde l'arc.

b. Porter des vétements convenables afin de protéger la
peau de soudeur et des aides contre le rayonnement de
l'arc.

c. Protéger l'autre personnel travaillant a proximité au
soudage a I'aide d’écrans appropriés et non-inflammables.

4. Des gouttes de laitier en fusion sont émises de l'arc de
soudage. Se protéger avec des vétements de protection libres
de I'huile, tels que les gants en cuir, chemise épaisse, pan-
talons sans revers, et chaussures montantes.

5. Toujours porter des lunettes de sécurité dans la zone de
soudage. Utiliser des lunettes avec écrans lateraux dans les

zones ou I'on pique le laitier.

6. Eloigner les matériaux inflammables ou les recouvrir afin de
prévenir tout risque d'incendie di aux étincelles.

7. Quand on ne soude pas, poser la pince a une endroit isolé de
la masse. Un court-circuit accidental peut provoquer un
échauffement et un risque d’incendie.

8. S’assurer que la masse est connectée le plus prés possible de
la zone de travail qu'il est pratique de le faire. Si on place la
masse sur la charpente de la construction ou d’autres endroits
éloignés de la zone de travail, on augmente le risque de voir
passer le courant de soudage par les chaines de levage,
cables de grue, ou autres circuits. Cela peut provoquer des
risques d'incendie ou d’'echauffement des chaines et des
cables jusqu’a ce qu'ils se rompent.

9. Assurer une ventilation suffisante dans la zone de soudage.
Ceci est particuliérement important pour le soudage de toles
galvanisées plombées, ou cadmiées ou tout autre métal qui
produit des fumeés toxiques.

10. Ne pas souder en présence de vapeurs de chlore provenant
d'opérations de dégraissage, nettoyage ou pistolage. La
chaleur ou les rayons de I'arc peuvent réagir avec les vapeurs
du solvant pour produire du phosgéne (gas fortement toxique)
ou autres produits irritants.

11. Pour obtenir de plus amples renseignements sur la sQreté, voir
le code “Code for safety in welding and cutting” CSA Standard
W 117.2-1974.

PRECAUTIONS DE SURETE POUR
LES MACHINES A SOUDER A
TRANSFORMATEUR ET A
REDRESSEUR

1. Relier alaterre le chassis du poste conformement au code de
I'électricité et aux recommendations du fabricant. Le dispositif
de montage ou la piece a souder doit étre branché a une
bonne mise a la terre.

2. Autant que possible, l'installation et I'entretien du poste seront
effectués par un électricien qualifié.

3. Avant de faires des travaux a l'interieur de poste, la debranch-
er a l'interrupteur a la boite de fusibles.

4. Garder tous les couvercles et dispositifs de slreté a leur
place.

V275-S
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A-2 A-2

INSTALLATION
Technical Specifications - Invertec V275-S

INPUT AT RATED OUTPUT - THREE PHASE ONLY

INPUT VOLTS-Hz OUTPUT INPUT IDLE EFFICIENCY
CONDITIONS CURRENT POWER @ RATED
AMPS OUTPUT

200A@28V.100% 27/25/13/11 | 150W Max 87%
208/230/460/575V - 60Hz | 250A@30V. 60% 34/33/17/14
275A@31V. 35% 38/37/19/16

200A@28V.100% | 25/15/15/14/13

220/380/400/415/440 - 50Hz 250A@30V. 35% | 32/20/19/18/17

INPUT AT RATED OUTPUT - SINGLE PHASE ONLY

INPUT VOLTS-Hz OUTPUT INPUT IDLE EFFICIENCY
CONDITIONS CURRENT POWER | @ RATED
AMPS OUTPUT

200A@28V.100% | 49/48/26/21 |150W Max 87%
208/230/460/575V - 60Hz | 250A@30V. 60% 63/62/33/27
275A@31V.* 35% | 68/67/38/31

200A@28V.100% | 48/32/30/29/27
250A@30V. 35% | 63/42/40/38/36

OUTPUT (THREE AND SINGLE PHASE)

220/380/400/415/440 - 50Hz

WELDING NO LOAD
CURRENT RANGE VOLTAGE
5-275 Amps 70 VDC
RECOMMENDED MINIMUM INPUT WIRE AND FUSE SIZES
THREE PHASE SINGLE PHASE
Input Voltage-Hz|  Cord Size AWG(mm?2) Fuse Size Input Voltage-Hz|  Cord Size AWG(mm?2) Fuse Size
based on a type S, SJ, SJO | (Time Delay Fuse) based on atype S, SJ, SJO|  (Time Delay
or SJT Flexible cord Amps or SJT Flexible cord Fuse)
in 30°C Ambient in 30°C Ambient Amps
208/230-60 8(8.4) 60 208-60 6(16)! 100
460/575-60 14(2.5) 35 230-60 6 (16)1 100
460/575-60 10 (6) 60
220-50 8(8.4) 60
380/400/415-50 12(4) 35 220-50 6(16)1 100
440-50 14(2.5) 35 380/400/415-50 8(10) 60
440-50 10(6) 60

PHYSICAL DIMENSIONS

Height Width Depth Weight (With
Cord)
13.6in.(345mm) - Handle Folded Down . 20.25 in.(514mm)
9.0 in.(229mm) 54.5Ibs. (24.7KQ)
16in.(406mm) - Handle Up P1.7 in.(551)-With Cord Strain Relief

TEMPERATURE RANGES

OPERATING TEMPERATURE RANGE STORAGE TEMPERATURE RANGE
-20°C to +40°C -40°C to +40°C

(1) When operating on these inputs, the line cord may need to be changed
* On 208VAC Single Phase the 35% duty cycle output rating is 275A @ 29V

V275-S
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A-3

A-3

INSTALLATION

Read this entire installation section before you
start installation.

SAFETY PRECAUTIONS

ELECTRIC SHOCK can Kkill.

« Have an electrician install and
N service this equipment.
e Turn the input power off at the
fuse box before working on
equipment.

« Do not touch electrically hot parts.

« Be sure to discharge capacitors with the proce-
dure outlined in the Maintenance Section of this
manual before working in that area of the equip-
ment.

SELECT SUITABLE LOCATION

The Invertec V275-S will operate in harsh environ-
ments. Even so, it is important that simple preventative
measures are followed in order to assure long life and
reliable operation.

* The machine must be located where there is free cir-
culation of clean air such that air movement in the
back and out the front will not be restricted.

 Dirt and dust that can be drawn into the machine
should be kept to a minimum. Failure to observe
these precautions can result in excessive operating
temperatures and nuisance shutdown.

« Keep machine dry. Shelter from rain and snow. Do
not place on wet ground or in puddles.

+ DO NOT MOUNT OVER COMBUSTIBLE SURFACES.

CAUTION

Where there is a combustible surface directly
under stationary or fixed electrical equipment, that
surface shall be covered with a steel plate at least
.06” (1.6mm) thick, which shall extend not less than
5.90” (150mm) beyond the equipment on all sides.

STACKING

V275-S’s cannot be stacked.

TILTING

Place the machine directly on a secure, level surface
or on a recommended undercarriage. The machine
may topple over if this procedure is not followed.

HIGH FREQUENCY PROTECTION

Locate the Invertec V275-S away from radio controlled
machinery.

CAUTION

The normal operation of the Invertec V275-S may
adversely affect the operation of RF controlled
equipment, which may result in bodily injury or
damage to the equipment.

INPUT CONNECTIONS

The Invertec V275-S should be connected only by a
qualified electrician. Installation should be made in
accordance with all local and national electric codes
and the information detailed below.

INPUT FUSE AND SUPPLY WIRE

Refer to the Technical Specifications page at the
beginning of this chapter for the proper fuse sizes and
supply cable sizes.

* Fuse the input circuit with recommended super lag
fuses or delay type circuit breakers.

« Install the proper fuse in the fuse holder in the main
disconnect panel.

INPUT SUPPLY CONNECTIONS

Be sure the voltage phase and frequency of the input
power is as specified on the rating plate, located on the
rear of the machine.

Supply line entry provision is in the case rear panel.

POWER INPUT CONNECTION

A 10 ft. power cord is provided and wired into the
machine. Follow the power cord connection instruc-
tions. Incorrect connection may result in equipment
damage.

Single Phase Input: Connect green lead to ground
per National Electrical Code. Connect black and white
or brown leads to power. Wrap red lead with tape to
provide 600V insulation.

Three Phase Input: Connect green lead to ground per
National Electrical Code. Connect black, red and white
or brown leads to power.

V275-S
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A-4

INSTALLATION A-4

INPUT VOLTAGE RECONNECT
PROCEDURE

When received directly from the factory, units are con-
nected for, 460 VAC. If 460 VAC is the desired input,
then the machine may be connected to the power sys-
tem without any setup required inside the reconnect
door. For other voltages refer to the instructions locat-
ed on the Reconnect Panel Access Door or follow the
instructions below.

CAUTION

Failure to follow these instructions can cause
immediate failure of components within the welder.

1. Open the access door on the left side of the
machine.

2. For 208-230: Position the large switch to 208-230.
For 380-575: Position the large switch to 380-575.

3. Move the “A” lead to the appropriate terminal. Refer
to figure A.1 below.

RECONNECT PROCEDURE

A' WARNING

N - Disconnect input power before
1. BE SURE POWER SWITCH IS OFF. j\ inspecting or servicing machine.

2. CONNECT LEAD 'A’ TO DESIRED - Do not operate with wraparound
INPUT VOLTAGE RANGE. p—— rcmoved.
ELEC.T&IC » Do not touch electrically live parts.
575V CSHOCK - Only qualified persons should install,
440-460V f . AN KILL use or service this equipment.
ERENETY
380-415V o A IF MACHINE CEASES TO OPERATE (NO METER, NO FAN)
220-230V '/ - AND THERE IS NO OTHER KNOWN FAILURE: CHECK FUSE;
208V ’ REPLACE WITH SPECIFIED FUSE.

3. POSITION SWITCH TO DESIRED INPUT VOLTAGE RANGE.

O O ©) O
@L@ TVOLTAGE=380-575V EH } lVOLTAGE=208-230V
THE LINCOLN ELECTRIC CO. CLEVELAND, OHIO USA. [ A | \ \ [S21230-

Figure A.1 Input Voltage Reconnect Instructions
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A-5

INSTALLATION A

OUTPUT CONNECTIONS

Refer to figure A.2 for the location of the 6-Pin Remote
Receptacle and the Output Terminals.

QUICK DISCONNECT PLUGS

A quick disconnect system is used for the welding
cable connections. The welding plug included with the

FIGURE A.2 OUTPUT CONNECTIONS

machine is designed to accept a welding cable size of

) 1/0 to 2/0.
6-PIN REMOTE RECEPTACLE ~ | |E
- REMOTE o 1. Remove 1 in. (25mm) of welding cable insulation.
a B :
2. Slide rubber boot onto cable end. The boot end
N may be trimmed to match the cable diameter. Soap
N or other lubricant will help to slide the boot over the
N cable.
N
N
N
BOOT
E WELDING CABLE

\

——

UTPUT TERMINALS

REMOTE CONTROL RECEPTACLE

Remote control (K857), Hand amptrol (K963) and Foot
amptrol (K870) connect directly to 6-pin amphenol on 4

the front of the unit.

OUTPUT CABLES

Select the output cable size based on Table A.1.
TABLEA.1
Cable Sizes for Combined Length of Electrode
and Work Cable ( Copper Cable Rated at 75°C).

Length

up to 150 ft.(46m)
up to 250 ft.(72m)

Cable Size
1/0 (50mm?) ‘
2/0 (70mm?)

V275-S

s mml—
( 1in.)

TRIM

Slide the copper tube into the brass plug.

Insert cable into copper tube.

Tighten set screw to collapse copper tube. Screw
must apply pressure against welding cable. The

top of the set screw will be well below the surface
of the brass plug after tightening.

/SET SCREW

N

BRASS PLUG
COPPER TUBE

Slide rubber boot over brass plug. The rubber
boot must be positioned to completely cover all
electrical surfaces after the plug is locked into the
receptacle.
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OPERATION

Read and understand this entire section before
operating your machine.

SAFETY PRECAUTIONS
A WARNING

ELECTRIC SHOCK can kill.
- O

» Do not touch electrically live parts such
as output terminals or internal wiring.

* Insulate yourself from the work and
ground.

 Always wear dry insulating gloves.

FUMES AND GASES
a can be dangerous.

» Keep your head out of fumes.

» Use ventilation or exhaust to
remove fumes from breathing
zone.

\ = WELDING, CUTTING and
X £ GOUGING SPARKS
can cause fire or explosion

» Keep flammable material away.
» Do not weld, cut or gouge on

containers that have held com-
bustibles.

ﬁ ARC RAYS
can burn.
1

* Wear eye, ear and body
protection.

Only qualified personnel should operate this equip-
ment. Observe all safety information throughout this
manual.

GENERAL DESCRIPTION

The Invertec V275-S is a 275 amp arc welding power
source that utilizes single or three phase input power,
to produce constant current output. The welding
response of this Invertec has been optimized for stick
(SMAW) and TIG (GTAW).

OPERATIONAL FEATURES

The Invertec V275-S provides continuous total range
output current adjustment, selectable welding modes
and local or remote output control. Welding character-
istics can be controlled via an arc force control.
Additionally, starting characteristics can be adjusted
via a “hot start” control.

WELDING CAPABILITY

The Invertec V275-S is rated at 275 amps, 35% duty
cycle (based on a 10 minute cycle). It is also rated at
200 amps, 100% duty cycle, and 250 amps, 60% duty
cycle.

LIMITATIONS

The V275-S is not recommended for pipe thawing.

V275-S
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B-3

CONTROLS AND SETTINGS

All operator controls and adjustments are located on the case front of the V275-S. Refer to Figure B.1 and corre-
sponding explanations.

FIGURE B.1 — CASE FRONT CONTROLS.

/®

(-]
LT,

{ @\@ © -
= O
1l LdJAL

\?@ O-=

REMOTE OUTPUT

=
o

HOT START

__\E@TICK ARC FORCE 5 oN |
[an |

TIG -10 — +10

\\\\\\g@m on @ 59

bdoe

1. POWER SWITCH - Place the lever in the “ON” TIG (GTAW) Optimized for touch start use. Short circuit
position to energize the machine. When the power is on current is limited to approximately 20 amps to aid in touch
the output will be energized in STICK (SMAW) mode and starting.

TIG (GTAW) if the remote is set to local control. At power _
up the thermal Light and Fan will turn on for approxi- In TIG (GTAW) mode, the Local/Remote switch also con-
mately 3 seconds. trols if the output is energized.

2. OUTPUT CONTROL - This controls the output MODE LOCAL/REMOTE SWITCH OUTPUT
current. Control is provided over the entire output range
of the power source with (1) turn of the control knob. This GTAW LOCAL ENERGIZED
control may be adjusted whlle_under load to change GTAW REMOTE CONTROL BY
power source output. When using remote control this REMOTE ARC
function becomes the limit setting.

SWITCH

“LOCAL” position to allow output adjustment at the
machine. Place in the “REMOTE” position to allow output
adjustment at remote pot or amptrol. In Remote, the
machine output control pot is the limit setting for remote
control.

5. HOT START - Controls the amount of starting ener-

gy in CC Stick (SMAW). The Hot Start can be either
turned on or off. When on, it provides a striking current at
160% of the set current or 275A whichever is larger then

uickly reverts to the set current in 0.4 second.
4. MODE SWITCH quieey

CC -Stick (SMAW) Use this mode for all stick welding.
Output energized when machine is on.

V275-S
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B-4 OPERATION B-4

6. ARC FORCE - This control functions in CC Stick SMAW
modes to adjust the Arc Force. The arc is soft at the minimum
settings and more forceful or driving at the maximum settings.
Higher spatter levels may be present at the maximum set-
tings. Full range is from -10(Soft) to +10(Crisp)

7. OUTPUT TERMINALS - These quick disconnect termi-
nals provide connection points for the electrode and work
cables. Refer to|Output Connection|in the Installation chap-
ter for proper cable sizes. For positive polarity welding con-
nect the electrode cable to the positive terminal and the work
cable to the negative terminal. To weld negative polarity
reverse the electrode and work cables.

8. THERMAL SHUTDOWN INDICATOR - This light will

illuminate if an internal thermostat has been activated.
Machine output will return after the internal components have
returned to a normal operating temperature. See Thermal
Protection later in this Operation chapter.

9. 6-PIN REMOTE RECEPTACLE
(Refer to Output Connection in the Installation chapter.)

10. POWER LIGHT - This Light will illuminate when the
power switch is in the “ON” position.

CONSTANT CURRENT PROCESSES

MANUAL ARC WELDING (STICK)*

The Invertec may be utilized as a manual DC arc welder with the
electrode cable, work cable, and electrode holder being the only
equipment required.

AIR CARBON ARC CUTTING*

Air carbon arc cutting may be performed with the Invertec within
its output rating using 3/16" diameter carbon rods. Output
cables, an air carbon arc electrode cable assembly, and a source
of compressed air are required.

TIG WELDING*
The Invertec V275-S is capable of touch start TIG welding. An
electrode cable, work cable, TIG torch, and gas supply with reg-
ulator are required. Refer to[Accessories|section of this manu-
al.
Touch starting is done as follows:

1. Place the shield cup edge on the work piece.

2. Rock the tungsten down to touch.

3. Trigger the output, if using remote control.

4. Gently rock back the tungsten from the workpiece.

Note: The short circuit current is limited to 20 amps to aid in
touch starting. Panel output control becomes the current
limit setting when in remote control.

* Note: Operating this machine with the output control set to
maximum may cause the machine to phase back and the arc
to go out. This occurs because the welding current exceeded
300 amps and the machine’s protection circuitry activated. Turn
the output control down to correct this condition.

PARALLEL OPERATION

The Invertec’s are operable in parallel. For best results, the cur-
rents of each machine should be reasonably well shared. As an
example, with two machines set up in parallel for a 300 amp pro-
cedure, each machine should be set to deliver approximately
150 amps, not 200 amps from one and 100 amps from the other.
This will minimize nuisance feedback conditions. In general,
more than two machines in parallel will not be effective due to
the voltage requirements of procedures in that power range.

To set machine outputs, start with output control pots and arc
force pots in identical positions. Adjust outputs and arc forces to
maintain current sharing while establishing the proper output
current.

OVERLOAD PROTECTION

The machine is electrically protected from producing high output
currents. Should the output current exceed 300A, an electronic
protection circuit will reduce the current to less than 200A. The
machine will continue to produce this low current until the pro-
tection circuit is reset. Reset occurs when the output load is
removed.

Note: When TIG welding with the Output Knob at or above 275
Amps the Arc may go out.

THERMAL PROTECTION

Thermostats protect the machine from excessive operating tem-
peratures. Excessive temperatures may be caused by a lack of
cooling air or operating the machine beyond the duty cycle and
output rating. If excessive operating temperature should occur,
the thermostats will prevent output voltage or current.

Thermostats are self-resetting once the machine cools suffi-
ciently.

FAN

The cooling fan on the V275-S operates once 15 amps of weld-
ing current is drawn and for 7 minutes after the output current
has stopped flowing.

The fan will also run anytime the machine has over heated.

POWER-UP SEQUENCE

At power up the thermal light (and Power light on codes 11164
and above) turns on and the fans run for approximately 3 sec-
onds. This is the pre-charge time for the main capacitors. After
this time the fans and thermal light turn off and the pre-charge
relay closes to apply full line power to the capacitors. At this time
the machine is ready to weld.

V275-S
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ACCESSORIES 2

OPTIONS / ACCESSORIES

REMOTE OUTPUT CONTROL - Consists of a control
box with choice of two cable lengths. Permits remote
adjustment of output, 6 pin connection.

Order K857 for 25 ft. (7.6m) or

K857-1 for 100 ft. (30.5m)

Twist-Mate Cable Plug - For connecting welding cable
to output terminal receptacles. For 1/0-2/0 (50-70mm?2)
cable.

Order K852-70

Twist-Mate Cable Plug - For connecting welding cable
to output terminal receptacles. For 2/0-3/0 (70-
95mmz2) cable.
Order K852-95

Twist-Mate Cable Receptacle - For connecting weld-
ing cable to Twist-Mate cable plug. For 1/0-2/0 (50-
70mm?2) cable.

Order K1759-70

Twist-Mate Cable Receptacle - For connecting weld-
ing cable to Twist-Mate cable plug. For 2/0-3/0 (70-
95mmz2) cable.

Order K1759-95

TIG OPTIONS

Twist-Mate Torch Adapter - For connection of PTA-9
or PTA-17V torches (1 piece cable) to power sources
without as passing through the Twist-Mate connection.
Order K960-1

Foot Amptrol™ - Varies current while welding for
making critical TIG welds and crater filling. Depress
pedal to increase current. Depressing pedal fully
achieves maximum set current. Fully raising the pedal
finishes the weld and starts the after flow cycle.
Includes 25 ft. (7.6m) control cable.

Order K870

TIG OPTIONS

Hand Amptrol - may be used in place of the Foot
Amptrol. Fastens to the torch for convenient thumb
control. Comes with a 25 ft. (7.6m) cable.

Order K963-1 (for smaller handle 9, 17 or 20 series
torches.)

Order K963-2 (for larger handle 18 or 26 series torch-
es.)

STICK OPTIONS

Accessory Kit - Complete kit for stick welding.
Includes 30 ft. (9.1m) #3 electrode cable, 25 ft. (7.6m)
#3 work cable, headshield, work clamp and electrode
holder.

Order K704 for 400 Amps

Order K875 for 200 Amps.

K2269-1, V275-S Includes:

e V-275-S
« Twist-Mate Cable Plugs (K852-70), gty 2

K2199-2, V275-S 8-Pack Inverter Rack Includes:
* |nverter Rack

* An ideal system to group several inverter power
sources in an industrially designed portable pack-
age. Entire system meets National Electric Code
(NEC) standards.

* Includes 8 Invertec V275-S rack model power
sources. This special rack version has all the same
features as the standard V275-S. Standard power
cord is replaced by individual stranded wires to
meet NEC standards.

V275-S
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A WARNING

- ® ELECTRIC SHOCK can kill.

* Have an electrician install and service
this equipment.

* Turn the input power off at the fuse box
before working on equipment.

» Do not touch electrically hot parts.

* Prior to Performing preventative main-
tenance, perform the following capaci-
tor discharge procedure to avoid elec-
tric shock.

INPUT FILTER CAPACITOR
DISCHARGE PROCEDURE

1. Turn off input power or disconnect input power
lines.

2. Remove the 5/16" hex head screws from the side
and top of the machine and remove wrap-around
machine cover.

3. Be careful not to make contact with the capacitor
terminals that are located in the top and bottom of
the Power Board.

4. Obtain a high resistance and high wattage resistor
(25-1000 ohms and 25 watts minimum). This resis-
tor is not supplied with machine. NEVER USE A
SHORTING STRAP FOR THIS PROCEDURE.

5. Locate the four capacitor terminals (large hex head
cap screws) shown in Figure D.1. One pair at the
top and one pair at the bottom of the Power Board.

6. Use electrically insulated gloves and insulated pli-
ers. Hold body of the resistor and connect resistor
leads across the two capacitor terminals. Hold
resistor in place for 10 seconds. DO NOT TOUCH
CAPACITOR TERMINALS WITH YOUR BARE
HANDS.

7. Repeat discharge procedure for the capacitor on
other two terminals.

8. Check voltage across terminals of all capacitors
with a DC voltmeter. Polarity of capacitor terminals
is marked on PC board above terminals. Voltage
should be zero. If any voltage remains, repeat this
capacitor discharge procedure.

FIGURE D.1 — LOCATION OF INPUT FILTER CAPACITOR TERMINALS.

POWER
BOARD

UPPER

CAPACITOR TERMINALS

1

. -
(mln|

O O ull

LOWER
1 CAPACITOR
TERMINALS

POWER
RESISTOR

II_IE

RIGHT SIDE OF MACHINE

INSULATED

GLOVES

INSULATED
PLIERS

V275-S

LINCOLN E



Return to Section TOC
Return to Master TOC

Return to Section TOC Return to Section TOC
Return to Master TOC

Return to Master TOC

Return to Section TOC

Return to Master TOC

D-3

MAINTENANCE

D-3

ROUTINE MAINTENANCE

1. Perform the following preventive maintenance pro-
cedures at least once every six months. It is good
practice to keep a preventive maintenance record; a
record tag attached to the machine works best.

2. Remove the machine wrap-around cover and per-
form the input filter capacitor discharge procedure
(detail at the beginning of this chapter).

3. Keeping the machine clean will result in cooler oper-
ation and higher reliability. Be sure to clean the fol-
lowing areas with a low pressure air stream. See

Figure D.2|for component locations.

*Power and control printed circuit boards
*Power switch

*Main transformer

eInput rectifier

*Heat sink fins

Input Filter Capacitors

*Output Terminals

4. Examine capacitors for leakage or oozing. Replace
if needed.

5. Examine the sheet metal case for dents or break-
age. Repair the case as required. Keep the case in
good condition to ensure that high voltage parts are
protected and correct spacings are maintained. All
external sheet metal screws must be in place to
assure case strength and electrical ground continu-

ity.

6. Check electrical ground continuity. Using an ohm-
meter, measure resistance between either output
terminal and an unpainted surface of the machine
case. (See|[Figure D.2[for locations.) Meter reading
should be 500,000 ohms or more. If meter reading is
less than 500,000 ohms, check for electrical compo-
nents that are not properly insulated from the case.
Correct insulation if needed.

7. Replace machine cover and screws.

V275-S
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MAINTENANCE

FIGURE D.2 — LOCATION OF MAINTENANCE COMPONENTS.

WRAP-AROUND

e

CENTER ASSEMBLY

o o~

” GUTPUT COOLING FANS

RECTIFIER
ASSEMBLY

POWER SWITCH
OUTPUT TERMINALS

CHOKE ASSEMBLY SWITCH BOARD &

HEAT SINK ASSEMBLY

BASE

V275-S

LINCOLN E



Return to Master TOC Return to Master TOC Return to Master TOC

Return to Master TOC

Section E-1

TABLE OF CONTENTS
-THEORY OF OPERATION SECTION-

Section E-1

Theory of Operation ... e a e e Section E
(=T LY = I D= Yo o) 4T o S E-2
[ o oT0 ) a = 7o Y= 1o IF=UaTo I = 10 1S3 = T - o E-2
)1 = UV = U 1= o 1 2 = E-2
Y = (= IS (o] g T = Lo Y= o E-3
Y=Y T = LT3 {0 ) 1 = N E-3
(@7 g1 o) I = T =« 1R E-4
= 1 1S3 O (o U E-4
L@ 11 o 10 o 1Yo 1= E-5
(07 3T ] 2= E-5
B 1= 0= (o] (=T o] o E-6
(oY (Yo (1YL= O (o T = E-6
(@Y= (oI U =T 1Al (01(=1 o3 1 (0] o [N E-6
Under/Over Voltage ProteCHION ...........uiiiiiiiie it e e e e e e e e e e e e e e e e enan E-6
Insulated Gate Bipolar Transistor (IGBT) Operation .......cceeeeiieeecccieimieeeee e ceeeceeeeeeeee e e e e e E-7
Pulse Width MoOAUIGEION ......c.ue et e e e e e e e s s e eeaa e e seneeeranseennnseren E-8
Minimum/Maximum OUEPUL ...t e e e e e e e s e e e e e e s e e e e nnneeeeeeeeeeeeennnn E-8

FIGURE E.1 - V275-S BLOCK LOGIC DIAGRAM
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THEORY OF OPERATION

FIGURE E.2 - GENERAL DESCRIPTION, INPUT BOARD & AUXILIARY TRANSFORMER
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GENERAL DESCRIPTION

The Invertec V275-S is an inverter based welding
power source that offers multi-mode (TIG and Stick)
constant current welding and is rated at 275 amps at
31VDC at a 35% duty cycle. The machine can be
operated on either single phase or three phase input
power. The welding response of this Invertec has been
optimized for the stick (SMAW) and TIG (GTAW) weld-
ing processes.

INPUT LINE VOLTAGE, AUXILIARY
TRANSFORMER, AND PRECHARGE

The Invertec V275-S can be connected to a variety of
three-phase or single-phase input voltages. The initial
power is applied to the V275-S through a line switch
located on the front of the machine. Two phases of the
input voltage are applied to the auxiliary transformer.
The auxiliary transformer develops an 18VAC sec-
ondary voltage. This 18VAC is applied to the control
board and is rectified and regulated to power the elec-
tronic circuits that are incorporated in the control
board.

|¢——— Thermostats

—O

Control Board

Thermo.
LED

Hot
Start

Local

M
B Remote

The input voltage is rectified by the input rectifier and
the resultant DC voltage is applied to the switch board
via the reconnect switch assembly located at the left
side of the machine. The reconnect switches connect
the two input capacitors either in a parallel (lower volt-
age) or in a series (higher voltage) configuration to
accommodate the applied input voltage.

When the machine is first turned on a precharge
sequence is initiated. During the precharge time the
DC input voltage is applied to the input capacitors
through a current limiting circuit that is located on the
switch board. The input capacitors are charged slow-
ly and current limited. An over or under voltage pro-
tection circuit located on the switch board monitors
the capacitor voltages. This protection signal is cou-
pled to the control board. When the input capacitors
have charged to an acceptable level, the control board
energizes the input relay located on the switch board,
making all of the input power, without current limiting,
available to the input capacitors. If the capacitors
become under or over voltaged the control board will
de-energize the input relay and the V275-S output will
be disabled.

NOTE: Unshaded areas of Block Logic Diagram are the subject of discussion.
V275-S
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FIGURE E.3 - MAIN IGBT SWITCH BOARD & MAIN TRANSFORMER

Main Switch Board

#1 Primary
Current
Feedback

; Choke Positive
Input Switch Input —“"_’"‘—® Output
& 100A Breaker Rectifier L ToBCOn(;rol N e Terminal
oar
(]\c + p - Negative
i¢]
1Shunt — ) Output
J Reconnect Terminal
h ' Switch _|¥
h J ) | R T #2 Primary @
— [ Current o 2
Feedback & ®
; : o (]
° =]
Output $ =
3 w (=}
= ‘r R Diodes = 2
—| IGBT Drive Signal s @ a2
rimary 5 =
M Precharge Relay Control Current 3 8
Aux. Fan Shut Down Signal Feedback
Trans Motors l
y y
18 VAC | ¢——— Thermostats
Fan Control Board
Relay Relay Control ( )

A

Fan Fan
Motor Motor
230VAC, 230VAC,

6
Pin
Amphenol

SWITCH BOARD AND MAIN
TRANSFORMER

There is one switch board in the Invertec V275-S. This
board incorporates two input capacitors, two insulat-
ed gate bipolar transistor (IGBT) switching circuits, a
precharge circuit, an over and under voltage protec-
tion circuit and two isolated +15VDC supplies that are
derived from the input capacitors. The two +15VDC
supplies are utilized by the electronic circuitry housed
on the Switch Board.

When the reconnect switch is in the lower voltage
position the two input capacitors are in parallel. When
the reconnect switch is in the higher voltage position
the two input capacitors are in series. This series con-
figuration is required to accommodate the higher input
voltages. Thus, the higher input voltage is shared
between the two capacitors. When the input capaci-
tors are fully charged they act as power supplies for
the IGBT switching circuits. When welding output is
required the Insulated Gate Bipolar Transistors switch
the DC power from the input capacitors “on and off”
thus supplying a pulsed DC current to the main trans-
former primary windings.

A Thermo.
LED

Local

Rore Remote

A
Hot ‘Output
Start Control

[See IGBT Operation and Discussion|in this section.

Each IGBT switching circuit feeds current to a sepa-
rate, oppositely wound primary winding in the main
transformer. The reverse directions of current flow
through the main transformer primaries and the offset
timing of the IGBT switching circuits induce an AC
square wave output signal at the secondary of the
main transformer. The two current transformers (CT),
located on the transformers primary winding leads,
monitor the two primary winding currents. If the pri-
mary currents become abnormally high the control
board will shut off the IGBTs, thus disabling the
machine’s output.

The DC current flow through each primary winding is
clamped back to each respective input capacitor
when the IGBTs are turned off. This is needed due to
the inductance of the transformers primary windings.
The firing of the two IGBT switching circuits occurs
during halves of a 33 microsecond interval, creating a
30 KHZ switched output Due to the full wave rectifi-
cation of the transformers secondary output voltage a
B60KHZ DC output is presented at the machine’s out-
put terminals.
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FIGURE E.4 - CONTROL BOARD AND FANS CIRCUIT
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CONTROL BOARD AND FANS
CIRCUIT

The control board performs the primary interfacing
functions to establish and maintain control of the
machines output. The control board receives com-
mands from the user-operated controls that are con-
nected to the control board. These switches and
potentiometer's allow the operator to set the current
output of the machine and also to select either local or
remote control of the output. Other controls allow for
the adjusting of the Arc Force the selection of the Hot
Start option and the Stick or TIG mode of operation.
The control board processes and compares these
commands with the voltage and current feedback
information it receives from the output current shunt
and the output voltage sensing leads. The appropriate
pulse width modulation (PWM) signals
|Width Modulation| in this section) are sent to the
switch board IGBTs. As a result a high-speed welding
waveform is created and regulated.

At the initial start-up of the V275-S the closing of the
precharge relay is delayed and controlled by the cir-
cuitry on the control board. When the input capacitors
are charged to an acceptable voltage level the control
board energizes the precharge relay.

< ¢—— Thermostats

—0

Control Board

Thermo.
LED

Hot
Start

Local

Mode Remote

The 230VAC fans operate once 15 amps of welding
current is drawn and for seven minutes after the weld-
ing output has stopped flowing. The fans will also
operate anytime the machine has over heated and the
opening of the normally closed thermostats signal the
control board to energize the fan relay. When the nor-
mally closed thermostats are open the control board
also energizes a thermal LED to signal the operator
that an overheated condition exists.

In addition to the thermostats, the control board also
monitors the welding output current and the main
transformers primary currents. If any of these feed-
back signals are beyond normal limitations the control
board will stop providing PWM signals to the main
IGBTs and welding output voltage and current will
cease.

The 6-pin remote control receptacle is also connected
directly to the control board. When the local/remote
switch is in the “remote” position the control board
processes these remote operator commands to con-
trol welding output.
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E-5

FIGURE E.5 - OUTPUT RECTIFIER AND CHOKE
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OUTPUT RECTIFIER AND CHOKE

The output rectifier receives the AC output from the
main transformer secondary windings and rectifies it

to a DC voltage level.

Since the output choke is in

series with the positive leg of the output rectifier and
also in series with the welding load, a filtered DC out-
put current is applied through the machine’s output

terminals.

V275-S
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THERMAL PROTECTION OVER CURRENT PROTECTION

Three normally closed (NC) thermostats protect the = The maximum current is 290-300 amps. If reaching

V275-S from excessive operating temperatures.
These thermostats are wired in series and are con-
nected to the control board. One of the thermostats is
located on the heat sink of the switch board. The sec-
ond is located on the output choke coil. The third ther-
mostat is located on the output heat sink. Excessive
temperatures may be caused by a lack of cooling air
(one fan running) or operating the machine beyond its
duty cycle or output rating. If excessive operating
temperatures should occur, the thermostats will pre-
vent welding output from the machine. The yellow
thermal LED, located on the front of the machine, will
be illuminated. The thermostats are self-resetting
once the machine cools sufficiently. If the thermal shut
down was caused by excessive output or duty cycle
and the fans are operating normally the power switch
may be left on and the reset should occur within a 15
minute period. If the fans are not turning or the air
intake louvers are obstructed, then the power must be
removed from the machine and the fan problem or air
obstruction be corrected.

PROTECTIVE CIRCUITS

Protective circuits are designed into the V275-S to
sense trouble and shut down the machine before dam-
age occurs to the machine’s internal components.
There are resetable fuses on the control board for the
remote amphenol circuit in the event that a remote
cable is damaged.

that, then the output will be limited to 200 amps until
the load is removed.

UNDER/OVER VOLTAGE PROTEC-
TION

Protective circuits are included on the switch board to
monitor the voltage across the input capacitors. In the
event that a capacitor voltage is too high, or too low,
the machine’s output will be disabled. The protection
circuits will prevent output via the control board if any
of the following conditions exist

1. Voltage across a capacitor pair exceeds 455VDC.
(High line surges or improper input voltage connec-
tions.)

2. Voltage across a capacitor is under 235 VDC. (Due
to improper input voltage connections.)

3. Internal component damage.
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INSULATED GATE BIPOLAR
TRANSISTOR (IGBT)
OPERATION

An IGBT is a type of transistor. IGBT are semiconduc-
tors well suited for high frequency switching and high
current applications.

Example A in Figure E.7 shows an IGBT in passive
mode. There is no gate signal, zero volts relative to the
source, and therefore, no current flow. The drain ter-
minal of the IGBT may be connected to a voltage sup-
ply; but since there is no conduction, the circuit will not
supply current to components connected to the
source. The circuit is turned OFF like a light switch.

Example B shows the IGBT in an active mode. When
the gate signal , a positive DC voltage relative to the
source, is applied to the gate terminal of the IGBT, it is

capable of conducting current. A voltage supply con-
nected to the drain terminal will allow the IGBT to con-
duct and supply current to the circuit components
coupled to the source. Current will flow through the
conducting IGBT to downstream components as long
as the positive gate signal is present. This is similar to
turning ON a light switch.

FIGURE E.7 - IGBT
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Figure E-8

MINIMUM OUTPUT

(+) |
2usec — 31 m/sec
33m/sec
MAXIMUM OUTPUT
(+)

PULSE WIDTH MODULATION

The term PULSE WIDTH MODULATION is used to
describe how much time is devoted to conduction in
the cycle. Changing the pulse width is known as
MODULATION. Pulse Width Modulation (PWM) is the
varying of the pulse width over the allowed range of a
cycle to affect the output of the machine.

MINIMUM OUTPUT

By controlling the duration of the gate signal, the IGBT
is turned on and off for different durations during a
cycle. The top drawing shows the minimum output
signal possible over a 33-microsecond time period.

The shaded portion of the signal represents the IGBT,
conducting for 2 microseconds. Since only 2
microseconds of the 33-microsecond time period is
devoted to conducting, the output power is minimized.

31 m/sec
33 m/sec

MAXIMUM OUTPUT

By holding the gate signals on for 31 microseconds
and allowing only 2 microseconds of off time during
the 33 microsecond cycle, the output is maximized.
The darkened area under the min. curve can be com-
pared to the darkened area under the max. curve. The
more darkened area, the more power is present.
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TROUBLESHOOTING & REPAIR

F-2

HOW TO USE TROUBLESHOOTING GUIDE

Service and repair should be performed by only Lincoln Electric Factory Trained Personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician and machine
operator and will invalidate your factory warranty. For your safety and to avoid Electrical Shock, please
observe all safety notes and precautions detailed throughout this manual.

This Troubleshooting Guide is provided to help
you locate and repair possible machine
malfunctions. Simply follow the three-step
procedure listed below.

Step 1. LOCATE PROBLEM (SYMPTOM). Look
under the column labeled “PROBLEM
(SYMPTOMS)”. This column describes possible
symptoms that the machine may exhibit. Find
the listing that best describes the symptom that
the machine is exhibiting. Symptoms are
grouped into three main categories: Output
Problems, Function Problems, and Welding
Problems.

Step 2. PERFORM EXTERNAL TESTS. The
second column, labeled “POSSIBLE AREAS OF
MISADJUSTMENT(S)”, lists the obvious external
possibilities that may contribute to the machine
symptom. Perform these tests/checks in the
order listed. In general, these tests can be
conducted without removing the case
wrap-around cover.

Step 3. PERFORM COMPONENT TESTS. The
last column, labeled “Recommended Course of
Action” lists the most likely components that may
have failed in your machine. It also specifies the
appropriate test procedure to verify that the
subject component is either good or bad. If there
are a number of possible components, check the
components in the order listed to eliminate one
possibility at a time until you locate the cause of
your problem.

All of the referenced test procedures referred to in
the Troubleshooting Guide are described in detail
at the end of this chapter. Refer to the
Troubleshooting and Repair Table of Contents to
locate each specific Test Procedure. All of the
referred to test points, components, terminal
strips, etc., can be found on the referenced
electrical wiring diagrams and schematics. Refer
to the Electrical Diagrams Section Table of
Contents to locate the appropriate diagram.

A CAUTION

If for any reason you do not understand the test procedures or are unable to perform the test/repairs
safely, contact the Lincoln Electric Service Department for electrical troubleshooting assistance before

you proceed. Call 1-888-935-3877.
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TROUBLESHOOTING & REPAIR
PC BOARD TROUBLESHOOTING PROCEDURES

A WARNING * Remove the PC Board from the static-shielding
bag and place it directly into the equipment. Don’t
- O . set the PC Board on or near paper, plastic or cloth
ELECTRIC SHOCK can Kkill. which could have a static charge. If the PC Board
*Have an electrician install and service can’'t be installed immediately, put it back in the
this equipment. Turn the machine static-shielding bag.

OFF before working on equipment.

¢ If the PC Board uses protective shorting jumpers,
Do not touch electrically hot parts. b 9 Jump

don’t remove them until installation is complete.

e |f you return a PC Board to The Lincoln Electric

Sometimes machine failures appear to be due to PC Company for credit, it must be in the static-shield-
Board failures. These problems can sometimes be ing bag. This will prevent further damage and
traced to poor electrical connections. To avoid prob- allow proper failure analysis.

lems when troubleshooting and replacing PC Boards,

) 4. Test the machine to determine if the failure symp-
please use the following procedure:

tom has been corrected by the replacement PC
Board.

1. Determine to the best of your technical ability that = oo
the PC Board is the most likely component caus-

, ) NOTE: It is desirable to have a spare (known good) PC
ing the failure symptom.

Board available for PC Board troubleshooting.

2. Check for loose connections at the PC Board to

NOTE: Allow the machine to heat so that all elec-
assure that the PC Board is properly connected. W ! b

trical components can reach their operating
3. If the problem persists, replace the suspect PC temperature.
Board using standard practices to avoid static
electrical damage and electrical shock. Read the
warning inside the static resistant bag and perform
the following procedures:

5. Remove the replacement PC Board and substitute
it with the original PC Board to recreate the origi-
nal problem.

a. If the original problem does not reappear

PC Boards can be damaged by

. .. by substituting the original board, then the
static electricity.

PC Board was not the problem. Continue

* Remove your body’s static charge to look for bad connections in the control

m before opening the static-shield- wiring harness, junction blocks, and termi-
ing bag. Wear an anti-static wrist nal strips.

ATTENTION strap. For safety, use a 1 Meg b. If the original problem is recreated by the

Static-Sensitive| ohm resistive cord connected to a substitution of the original board, then the

Devices grounded part of the equipment PC Board was the problem. Reinstall the

Handle only at | frame. replacement PC Board and test the
Static-Safe e If you don’t have a wrist strap, machine.

Workstations touch an unpainted, grounded,

part of the equipment frame.
Keep touching the frame to pre-

6. Always indicate that this procedure was followed
when warranty reports are to be submitted.

vent static build-up. Be sure not NOTE: Following this procedure and writing on the

to touch any electrically live parts warranty report, “INSTALLED AND SWITCHED
at the same time. PC BOARDS TO VERIFY PROBLEM,” will help
avoid denial of legitimate PC Board warranty

¢ Tools which come in contact with the PC Board must

. : . . o claims.
be either conductive, anti-static or static-dissipative.
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TROUBLESHOOTING GUIDE

Observe Safety Guidelines
detailed in the beginning of this manual.
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OUTPUT PROBLEMS
(SYMPTOMS)

Major physical or electrical damage
is evident when the sheet metal
cover is removed.

POSSIBLE AREAS OF

MISADJUSTMENT(S)
OUTPUT PROBLEMS

1. Contact your local authorized

Lincoln Electric Field Service
Facility for assistance.

RECOMMENDED
COURSE OF ACTION

1. Contact the Lincoln Electric
Service Department 1-888-935-
3877.

The machine is dead. No output.
The thermal light and fan do not
cycle on when the machine is
turned on.

1. Make sure the input power
switch is in the ON position.

2. Check the main input fuses. If
open replace. Check the 0.6
amp fuse located in the recon-
nect switch section.

3. Make sure the reconnect switch
and jumper lead is configured
correctly for the input voltage
being applied to the machine.

4. If the machine is being operated
with single phase input voltage
make sure the red lead is not

connected. See the|lnstallation

1. Check the input power switch
for proper operation. Also
check the associated leads for
loose or faulty connections. See
wiring diagram.

2. Perform the [Auxiliary Transformer

3. Perform the|Main Switch Board|

Test.

4. The Control Board may be faulty.
Perform the|Control Board Test.

A CAUTION

If for any reason you do not understand the test procedures or are unable to perform the test/repairs safely, con-
tact the Lincoln Electric Service Department for electrical troubleshooting assistance before you proceed. Call

1-888-935-3877.
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TROUBLESHOOTING & REPAIR

TROUBLESHOOTING GUIDE Observe Safety Guidelines
detailed in the beginning of this manual.

OUTPUT PROBLEMS POSSIBLE AREAS OF RECOMMENDED
(SYMPTOMS) MISADJUSTMENT(S) COURSE OF ACTION

OUTPUT PROBLEMS

The V275-S does not have welding | 1. Make certain the reconnect |1. Check the reconnect switch

output. switch and jumper lead are con- and associated leads for loose
figured correctly for the input or faulty connections. See the
voltage being applied. wiring diagram.

2. Make sure the Local/Remote |2. Perform the|Main Switch]
switch is in the “Local” position.
See the|Operation Section.| If
the problem is solved check the |3. Perform the|Output Diode
remote control device and Module Test.
associated machine circuitry.

4. The input filter capacitors may
be faulty. Check, and if either is
faulty replace both.

5. The Control board may be

faulty. Perform|Control Board

A CAUTION

If for any reason you do not understand the test procedures or are unable to perform the test/repairs safely, con-
tact the Lincoln Electric Service Department for electrical troubleshooting assistance before you proceed.
Call 1-888-935-3877.
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Observe Safety Guidelines

detailed in the beginning of this manual.

TROUBLESHOOTING GUIDE

OUTPUT PROBLEMS
(SYMPTOMS)

The V275-S will not produce full
output.

POSSIBLE AREAS OF
MISADJUSTMENT(S)

The input voltage may be too
low, limiting the output capabil-
ity of the machine. Make cer-
tain the input voltage is correct
for the machine and the recon-
nect switch and jumper lead
configuration.

. The welding current may be too

high. The machine will fold
back to less than 200 amps if
the welding current exceeds
300 amps.

Make sure the machine is in
“Local” output control. If the
problem is resolved the remote
control device or associated
machine circuitry may be faulty.

RECOMMENDED
COURSE OF ACTION

OUTPUT PROBLEMS

1.

1. Perform the|Output Module|
Test.

2. Perform the|Main Switch
Board Test.

3. Perform the [Output Current|
Shunt Test.

4. The output Control potentiome-
ter (R1) may be faulty Normal
value is 10,000 ohms. Also
check associated wiring for
loose or faulty connections.
See wiring diagram.

5. The control board may be faulty.
Perform the |Control Board|
Test.

The machine’s welding output is
very high and uncontrollable.

Put the Local/Remote switch in
the Local position. If the prob-
lem is solved the remote con-
trol device or associated cir-
cuitry may be faulty.

1. Perform the |Output Current|

|§hunt Test.

2. The output control potentiome-
ter or associated leads may be
faulty. See the wiring diagram.

3. The Control Board may be
faulty. Perform|Control Board|

A CAUTION

If for any reason you do not understand the test procedures or are unable to perform the test/repairs safely, con-
tact the Lincoln Electric Service Department for electrical troubleshooting assistance before you proceed. Call

1-888-935-3877.
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Observe Safety Guidelines

detailed in the beginning of this manual.

TROUBLESHOOTING GUIDE

FUNCTION PROBLEMS
(SYMPTOMS)

The machine regularly overheats
and the yellow thermal light is ON
indicating a thermal overload.

POSSIBLE AREAS OF
MISADJUSTMENT(S)

1. The welding application may be
exceeding the recommended
duty cycle of the V275-S.

2. Dirt and dust may have clogged
the cooling channels inside the
machine.

3. The air intake and exhaust lou-
vers may be blocked due to
inadequate clearance around
the machine.

4. Make certain the fan as needed
(F.A.N.) circuit is operating prop-
erly. The fan should operate
when 15 amps of welding cur-
rent is present and/or when
there is an over temperature
condition. When the machine is
turned on the fans should oper-
ate for approximately 3 sec-
onds.

RECOMMENDED
COURSE OF ACTION

FUNCTION PROBLEMS

1. The 230 VAC fan motors are
controlled by the control board
via the fan relay (CR1). Perform
the [Fan Motors and Control|
Test.

2. One of the thermostats or asso-
ciated circuitry may be faulty.
One normally closed thermostat
is located on the output choke,
another is on the main switch
board heat sink and the third
thermostat is mounted on the
output rectifier heat sink. See
the wiring diagram.

Note: The [Main Switch Board|
[Removal Procedure)| will be
required to gain access to
the thermostat located on
the main switch board heat
sink.

A CAUTION

If for any reason you do not understand the test procedures or are unable to perform the test/repairs safely, con-
tact the Lincoln Electric Service Department for electrical troubleshooting assistance before you proceed.

Call 1-888-935-3877.
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Observe Safety Guidelines

detailed in the beginning of this manual.

TROUBLESHOOTING GUIDE

FUNCTION PROBLEMS
(SYMPTOMS)

The main input fuses or breakers
repeatedly fail.

POSSIBLE AREAS OF
MISADJUSTMENT(S)

1. Make certain the fuses or break-
ers are properly sized for the
input draw of the machine.

2. Make sure the reconnect switch
and jumper leads are configured
correctly for the applied input
voltage.

3. The welding procedure may be
drawing too much input current
or the duty cycle may be too
high. Reduce the welding cur-
rent and/or reduce the duty
cycle.

RECOMMENDED
COURSE OF ACTION

FUNCTION PROBLEMS

1. Check the reconnect switches
and associated wiring for loose
or faulty connections. See the
wiring diagram.

2. Perform the|lnput Rectifier

Test.

3. Perform the[Main Switch|
Board Test.

4. Perform the Output Diode

5. The input filter capacitors may
be faulty. Check, and if either is
faulty replace both.

The machine operates normally
when connected for 200-230 VAC
input. There is no output when the
machine is connected to 380VAC
or higher.

1. Check the input voltage and
input voltage reconnect proce-
dures. See the

1. Perform the [Capacitor|

Balance Test.

2. Perform the;Main Switch
Board Test.|

3. Perform the|Auxiliary |
Transformer Test.

The machine’s output stays at min-
imum-no control of output. The
Open Circuit Voltage is abnormally
high. Normal maximum Open
Circuit Voltage is 70 VDC.

1. Make sure the machine is in the
Local position. If the problem is
solved the remote control
device may be defective.

1. Perform the |Output Current

Shunt Test.

2. Check for loose or faulty con-
nections between the output
potentiometer and the control
board. See the wiring diagram.

The Mode Selector does not func-
tion properly.

1. Refer to the|Operation Section|
of this manual for normal opera-
tion characteristics.

1. Check for loose or faulty con-
nections between the Mode
Selector Switch and the control
board. See the wiring diagram.

2. The Mode Selector Switch may
be faulty.

3. The control board may be faulty.

A CAUTION

If for any reason you do not understand the test procedures or are unable to perform the test/repairs safely, con-
tact the Lincoln Electric Service Department for electrical troubleshooting assistance before you proceed.

Call 1-888-935-3877.
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Observe Safety Guidelines

detailed in the beginning of this manual.

TROUBLESHOOTING GUIDE

WELDING PROBLEMS
(SYMPTOMS)

Poor stick electrode welding per-
formance. The arc pops out.

POSSIBLE AREAS OF
MISADJUSTMENT(S)

1. Make sure the Arc Force Control
is set properly for the process.
See the|Operation Section.|

2. Check for loose or faulty weld-
ing cables.

3. Is the electrode Dry? Try weld-
ing with another electrode from
a different container. Make sure
you have the correct electrode
for the application.

4. Make sure the machine’s setting
are correct for the process
being used.

RECOMMENDED
COURSE OF ACTION

WELDING PROBLEMS

1. Check the Mode switch for
proper operation. Also check
the associated leads for loose
or faulty connections. See the
wiring diagram.

2. The control board may be
faulty. Perform the|Control |
Board Test.

3. Check the resistance of the pri-
mary current transducers.

Normal resistance is less than 1
ohm. See the wiring diagram.

For no apparent reason the welding
characteristics have changed.

1. Check the welding cables for
loose or faulty connections.

2. Make sure the machine’s mode
and output are set correctly for
the process being used. (CC or
TIG)

3. If in the TIG mode make sure
the shielding gas is correct for
the process.

1. Perform the [Output Current|
Shunt Test.

2. Perform the |Output Diode
Module Test.

3. The Arc Force Potentiometer or
associated circuitry may be
faulty. Normal potentiometer
resistance is 10K ohms. See
the wiring diagram.

4. The Hot Start switch may be
defective. See the wiring dia-
gram.

5. The Output Bypass Assembly
may be defective.

If for any reason you do not understand the test procedures or are unable to perform the test/repairs safely, con-
tact the Lincoln Electric Service Department for electrical troubleshooting assistance before you proceed.

Call 1-888-935-3877.
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TROUBLESHOOTING & REPAIR

Observe Safety Guidelines

detailed in the beginning of this manual.

TROUBLESHOOTING GUIDE

WELDING PROBLEMS
(SYMPTOMS)

The machine’s welding output is
reduced to 200 amps.

POSSIBLE AREAS OF
MISADJUSTMENT(S)

WELDING PROBLEMS

1. This may be normal operation.
If the output current exceeds
300 amps, an electronic protec-
tion circuit will reduce the cur-
rent to less than 200 amps. The
machine will continue to pro-
duce this low current until the
protection circuit is reset. Reset
occurs when the load is
removed from the output termi-
nals.

2. Check the input voltage and
input voltage reconnect switch-
es. |See Input Voltage|
[Reconnect Procedure.|

3. Check for loose or faulty weld-
ing cables.

RECOMMENDED
COURSE OF ACTION

1. Perform the|Output Current|
Shunt Test.

2. Perform the|Output Diode
LModule Test|

3. Check the heavy current carry-
ing leads for loose or faulty con-
nections. See the wiring dia-
gram.

4. The control board may be faulty.

Perform the [Control Board

Poor welding, the weld settings
drift, or output power is low.

1. Make sure the machine’s set-
tings are correct for the weld
process being used.

2. Check the machine’s perfor-
mance on Local control. If the
performance is OK then the
remote control device may be
faulty. Check or replace.

3. Check the input voltages and
input voltage reconnect switch-
es. See |Input Voltage |
[Reconnect Procedure.|

4. Check for loose or faulty weld-
ing cables.

1. Perform the|Output
[Current Shunt Test.|

2. Perform the|Output Diode

Module Test.

3. Check the heavy current carry-
ing leads for loose or faulty con-
nections. See the wiring dia-
gram.

4. The control board may be faulty.
Perform [Control Board Test.|

If for any reason you do not understand the test procedures or are unable to perform the test/repairs safely, con-
tact the Lincoln Electric Service Department for electrical troubleshooting assistance before you proceed.

Call 1-888-935-3877.
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TROUBLESHOOTING & REPAIR
INPUT FILTER CAPACITOR DISCHARGE PROCEDURE

A WARNING

Service and repair should be performed by only Lincoln Electric factory trained
personnel. Unauthorized repairs performed on this equipment may result in danger to
the technician or machine operator and will invalidate your factory warranty. For your
safety and to avoid electrical shock, please observe all safety notes and precautions
detailed throughout this manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This procedure will drain off any charge stored in the two capacitors that are part of the
main IGBT inverter board assembly. This procedure MUST be performed, as a safety
precaution, before conducting any test or repair procedure that requires you to touch

internal components of the machine.

MATERIALS NEEDED

5/16” Nut Driver

Insulated Pliers

Insulated Gloves

High Wattage Resistor (25-1000 ohms and 25 watts minimum)
DC Volt Meter
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TROUBLESHOOTING & REPAIR

INPUT FILTER CAPACITOR DISCHARGE PROCEDURE (continued)

A WARNING

ELECTRIC SHOCK can kill.

—. @ *Have an electrician install and service

this equipment.
¢ Turn the input power off at the fuse box
before working on equipment.

¢ Do not touch electrically hot parts.

e Prior to performing preventative maintenance,
perform the following capacitor discharge procedure
to avoid electric shock.

DISCHARGE PROCEDURE

1. Remove the input power to the machine.

2. Using a 5/16” nut driver remove the screws secur-
ing the case wraparound cover.

3. Be careful not to make contact with the capacitor
terminals located at the top and bottom of the
switch board.

4.

Obtain a high resistance and high wattage resistor
(25-1000 ohms and 25 watts minimum). This
resistor is not with the machine. NEVER USE A
SHORTING STRAP FOR THIS PROCEDURE.

Locate the four capacitor terminals shown in
Figure F.1.

Using electrically insulated gloves and pliers, hold
the body of the resistor with the pliers and con-
nect the resistor leads across the two capacitor
terminals. Hold the resistor in place for 10 sec-
onds. DO NOT TOUCH CAPACITOR TERMINALS
WITH YOUR BARE HANDS.

Repeat the discharge procedure for the other
capacitor. (2 total)

Check the voltage across the terminals of both
capacitors with a DC voltmeter. Voltage should be
zero. If any voltage remains, repeat this capacitor

discharge procedure.

FIGURE F.1 — Location of Input Filter Capacitor Terminals
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F-13

CAPACITOR BALANCE TEST

A WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This test will help determine if the input filter capacitors are being charged equally and to the
correct voltage levels. Note: This test should only be conducted with the V275-S reconnect
switch and “A” jumper configured for 380VAC and above.

MATERIALS NEEDED

Volt/Ohmmeter (Multimeter)
5/16” Nut Driver
Wiring Diagram
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TROUBLESHOOTING & REPAIR

CAPACITOR BALANCE TEST (continued)

FIGURE F.2 - Capacitor Terminal Locations on the Main Switch Board

Capacitor (C2) Terminals
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\

Capacitor (C1) Terminals

TEST PROCEDURE

1.
2.

3.

Remove input power to the V275-S.

Using a 5/16” nut driver, remove the case wrap-
around.

Perform the{lnput Filter Capacitor Discharge |
[Procedure]|detailed earlier in this section.

Put the mode switch in the SMAW position and
put the Local/Remote switch in the LOCAL
position.

Put the output control R1 at the minimum posi-
tion.

Locate and familiarize yourself with the capaci-
tor test locations on the main switch board.
See Figure F.2.

7. The following tests will be performed with the
input power applied to the V275-S. BE CARE-
FUL. ALWAYS REMOVE THE INPUT POWER
AND PERFORM THE [INPUT FILTER CAPAC

[ITOR _DISCHARGE PROCEDURE | BEFORE
TOUCHING ANY MACHINE COMPONENT.

8. Apply the correct input power and turn ON the
V275-S.

NOTE: This test should only be conducted with
the V275-S reconnect switch and “A”
jumper configured for 380VAC and above.
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TROUBLESHOOTING & REPAIR

CAPACITOR BALANCE TEST (continued)

9. Check for the appropriate voltages outlined in 10. If the capacitor voltages are NOT balanced, the
Table F1. capacitors may be in need of “conditioning”. See
[Maintenance section.|

NOTE: Voltages may vary with the input line voltage.
In the event that the capacitor voltage is too NOTE: The capacitors or other components on the
high or too low, the protection circuit will pre- switch board may be faulty. Replace the main
vent output. switch board.

TABLE F.1 Capacitor Voltages

EXPECTED VOLTS DC AT

INPUT APPLIED |~ cAPACITOR TERMINALS

575 VAC 406 VDC
460 VAC 325 VDC
440 VAC 311 VDC
415 VAC 293 VDC
380 VAC 269 VDC

NOTE: The following machine parts must be replaced in matched sets. If Capacitor C1 is found to be defec-
tive, both Capacitors C1 and C2 must be replaced at the same time.
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TROUBLESHOOTING & REPAIR
MAIN SWITCH BOARD TEST

A WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This test will help determine if the “power section” of the switch board is functioning prop-
erly. This test will NOT determine if the entire PC board is functional.

MATERIALS NEEDED

Analog Volt/Ohmmeter
5/16” Nut Driver
Fluke meter with frequency counter
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TROUBLESHOOTING & REPAIR

F-18

MAIN SWITCH BOARD TEST (CONTINUED)

Figure F.3 - Main Switch Board Lead location

204 @

J10

HNE
HRN

208 (O)
209 (O)

207A @ (O) 202A

206 (O) (O) 203A

201(0)

205 {O)

TEST PROCEDURE

1.

3.

4.

Remove input power to the V275-S 5.

machine.

Using a 5/16” nut driver, remove the case 6.

wraparound cover.

Perform the |Input Filter Capacitor

Discharge Procedure| detailed earlier in 7

this section.

Locate the Main switch board. See

Figure F.1 8.

9.

V275-S

Main IGBT Resistance Test

Use a analog volt/ohmmeter check for
shorted IGBT’s. See Figure F.3.

The resistance from leads 205 to 206
should be very high. Less than 30 ohms
is a shorted IGBT. See Figure F.3.

. The resistance from leads 203A to 208

should be very high. Less than 30 ohms
is a shorted IGBT. See Figure F.3.

The resistance from leads 202A to 204
should be very high. Less than 30 ohms
is a shorted IGBT. See Figure F.3.

The resistance from leads 207A to 201
should be very high. Less than 30 ohms
is a shorted IGBT. See Figure F.3.
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TROUBLESHOOTING & REPAIR

F-19

MAIN SWITCH BOARD TEST (CONTINUED)

Figure F.4 - Plug J10

Input Signal Test

10. Locate leads 308 and 309 on plug J10.
See Wiring Diagram. See Figure F.4.

11. Carefully apply the correct input power to
the V275-S.

12. Make sure that the Mode Switch is in the
Stick position.

13. Using a fluke frequency meter carefully
check for 30KHZ from leads 308 and 309.

NOTE: This is the IGBT gate drive signal from
the control board to the switch board.

14. Locate leads 310(-) and 307(+) on plug
J10. See Wiring Diagram. See Figure F.4.

15. Using a multimeter carefully check for
10.5VDC to 13.5VDC. This is the voltage
applied to the precharge relay and should
be present approximately three seconds
after power is applied to the machine.

Fault Signal Test

16. Locate leads 311(+) and 313(-) on plug
J10. See Wiring Diagram. See Figure F.4.

17. Carefully measure the DC voltage at leads
311(+) and 313(-). Normal expected volt-
age is less than 1.5VDC. This voltage
should always be less than 1.5VDC
unless there is a capacitor fault condition.

18. Below are the conditions that could cause
this voltage to be greater than 1.5VDC.

¢ Input capacitors over voltage. Greater than
455VDC.

¢ Input capacitors under voltage. Less than
235VDC.

® The input capacitors may need condition-
ing. See|Filter Capacitor Conditioning.|

* One of the input capacitors may be faulty.
® The switch board may be faulty.

e |f the reconnect switch is configured for a
voltage less than 380VAC and the applied
voltage is greater than 380VAC, a fault con-
dition will occur. The actual capacitor volt-
age will oscillate between approximately
70VDC and 135VDC.
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TROUBLESHOOTING & REPAIR
INPUT RECTIFIER TEST

A  WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This test will help determine if the input rectifier has “shorted” or “open” diodes.

MATERIALS NEEDED

Analog Volt-Ohmmeter (Multi-meter)
5/16” Nut Driver

Phillips Head Screwdriver

Wiring Diagram

V275-S
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TROUBLESHOOTING & REPAIR

INPUT RECTIFIER TEST (CONTINUED)

Figure F.5 - Terminal Schematic

e
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TEST PROCEDURE

1.

Remove input power to the V275-S
machine.

Using a 5/16” nut driver, remove the case
wraparound cover.

Perform the | Capacitor Discharge|

detailed earlier in this section.

Locate the input rectifier and associated
leads. See Figure F.6.

Carefully remove the silicone sealant
from output lead terminals 207, 207A,
amp 209. See Figure F.6.

Using a phillips head screwdriver,
remove leads 207, 207A, and 209 from
the input rectifier.

Use the analog ohmmeter to perform the

tests detailed in [Table F2.| See the
Wiring Diagram.

Visually inspect the three MOV’S for
damage (TP1,TP2,TP3). Replace if nec-
essary.

Figure F.6 - Input Rectifier
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TROUBLESHOOTING & REPAIR

INPUT RECTIFIER TEST (CONTINUED)

Table F.2 - Input Rectifier Test Points

TEST POINT TERMINALS

ANALOG METER

X10 RANGE
+ PROBE - PROBE Acceptable Meter Readings
A Front Terminal 207A Greater than 1000 ohms
B Front Terminal 207A Greater than 1000 ohms
C Front Terminal 207A Greater than 1000 ohms
A Center Terminal 207 Greater than 1000 ohms
B Center Terminal 207 Greater than 1000 ohms
C Center Terminal 207 Greater than 1000 ohms
A Rear Terminal 209 Less than 100 ohms
B Rear Terminal 209 Less than 100 ohms
C Rear Terminal 209 Less than 100 ohms

Front Terminal 207A
Front Terminal 207A
Front Terminal 207A

Center Terminal 207
Center Terminal 207
Center Terminal 207

Rear Terminal 209
Rear Terminal 209
Rear Terminal 209

A
B
C

Om>

O m>

Less than 100 ohms
Less than 100 ohms
Less than 100 ohms

Less than 100 ohms
Less than 100 ohms
Less than 100 ohms

Greater than 1000 ohms
Greater than 1000 ohms
Greater than 1000 ohms

9. If the input rectifier does not meet the
acceptable readings outlined in Table F.2
the component may be faulty. Replace

Note: Before replacing the input rectifier,

11. If the input rectifier is faulty, see the

|Input Rectifier Bridge Removal &|

check the input power switch and per-

form the [Main Switch Board IGBT |

Resistance Test.| Also check for leaky or

faulty filter capacitors.

10. If the input rectifier is good, be sure to
reconnect leads 207, 207A, and 209 to
the correct terminals and torque to 31
inch lbs. Apply silicone sealant.

V275-S

LINCOLN E

procedure.

12. Replace the case wraparound cover.
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TROUBLESHOOTING & REPAIR

OUTPUT DIODE MODULES TEST
(Below code 11250 only)

A WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This test will help determine if any of the output diodes are “shorted”.

MATERIALS NEEDED

Analog Voltmeter/Ohmmeter
5/16” Nut Driver
Wiring Diagram

V275-S
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TROUBLESHOOTING & REPAIR

F-26

OUTPUT DIODE MODULES TEST (continued) (Below code 11250 only)

FIGURE F.7 - Machine Output Terminals

con NONN NN\
R A

Negative Output Positive Output
Terminal Terminal

TEST PROCEDURE

1. Remove input power to the V275-S. 4. Using the analog ohmmeter test for more

than 200 ohms resistance between positive
and negative output terminals. Positive test
lead to the positive terminal; Negative test

2. Locate the output terminals on the front
panel of the machine. See Figure F.7.

3. Remove any output cables and load from the lead to the negative terminal. See Figure
output terminals.

NOTE: The polarity of the test leads is most
important. If the test leads polarity is not cor-
rect, the test will have erroneous results.
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TROUBLESHOOTING & REPAIR
OUTPUT DIODE MODULES TEST (continued) (Below code 11250 only)
Figure F.8 - Terminal Probes

5. If 200 ohms is measured then the output . Perform the |Input Filter Capacitor
diodes are not “shorted”. Discharge Procedure|detailed earlier in this
NOTE: There is a 200 ohm resistance across section.
the welding output terminals. See Wiring . Locate the output diode modules and snub-
Diagram. ber board. |See Figure F.9.|

6. |If less than 200 ohms is measured, one or 10. Test all output diode modules individually.
;28;? diodes or the snubber board may be NOTE: This may require the disassembly of

Y- the leads and the snubber board from the

NOTE: This test checks for shorted diodes diode modules. Refer to the|Output Diode
only. Modules Removal and Replacement

7. Using a 5/16” nut driver remove the case ;Procedure for detailed instructions.

wraparound cover.

V275-S
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TROUBLESHOOTING & REPAIR
OUTPUT DIODE MODULES TEST (continued) (Below code 11250 only)

Figure F.9 - Snubber and Output Diode Locations
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F-29

AUXILIARY TRANSFORMER TEST

A  WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This procedure will determine if the correct voltage is being applied to the primary of auxil-
iary transformer and also if the correct voltage is being induced on the secondary windings
of the transformer.

MATERIALS NEEDED
Volt-ohnmmeter (Multimeter)

5/16” Nut Driver
Wiring Diagram
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F-30

AUXILIARY TRANSFORMER TEST (continued)
FIGURE F.10 - Auxiliary Transformer
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TEST PROCEDURE

Remove input power to the V275-S.

Using a 5/16” nut driver, remove the case
wraparound cover.

Perform the |Input Capacitor Discharge|

Procedure| detailed earlier in this section.

Locate the auxiliary transformer. See Figure
F.10.

Locate leads 387 and 388 and also plug J2
pins 1 and 2. [See Figures F.11 and |[F.12.|

Carefully apply the correct input power to
the V275-S.

Make sure the reconnect jumper “A” and
reconnect switches are configured correctly
for the input voltage being applied to the
machine.

|
R E\\\%‘

Carefully check for the presence of 18VAC
at plug J2 pin 1 (lead 387) to pin 2 (lead 388).

NOTE: The secondary voltage may vary if
the input line voltage varies.

If the 18VAC is present the auxiliary trans-
former is functioning properly.

10. If the 18VAC is not present check the 0.6

11.

12.

V275-S

LINCOLN E

amp fuse in the transformers primary circuit.
See the Wiring Diagram.

Also make certain that the correct input volt-
age is being applied to the transformer and
the wiring is not loose or faulty. See the
Wiring Diagram.

If the correct primary voltage is being
applied to the auxiliary transformer but the
18VAC secondary voltage is NOT present
the transformer may be faulty.



Return to Section TOC
Return to Master TOC

Return to Section TOC Return to Section TOC
Return to Master TOC

Return to Master TOC

Return to Section TOC
Return to Master TOC

F-31 F-31

TROUBLESHOOTING & REPAIR
AUXILIARY TRANSFORMER TEST (continued)

FIGURE F.11 - Plug J2 Location on the Control Board
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FIGURE F.12 - Plug J2
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F-33

OUTPUT CURRENT SHUNT TEST

A WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This test will help determine if the output current shunt and associated wiring are functioning
correctly.

MATERIALS NEEDED

Volt-ohmmeter
5/16” Nut Driver
Grid Bank

External DC Ammeter
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TROUBLESHOOTING AND REPAIR

OUTPUT CURRENT SHUNT TEST (continued)
FIGURE F.13 - Output Current Shunt Location
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TEST PROCEDURE 9.
1. Remove input power to the V275-S.

2. Using the 5/16” nut driver, remove the case 10
wraparound cover.

3. Perform the |Input Capacitor Discharge|

Procedure. 11

4. Locate plug J2 on the control board. Do not
remove the plug from the P.C. board. See

Figure F.14. 12.

5. Locate the output shunt. See Figure F.13.
6. Apply the correct input voltage to the V275-S.

13.

Apply a 200 amp resistance grid load to the
output terminals.

8. Verify the 200 amp load with the external DC
ammeter.

14.

15.

V275-S

Carefully measure the voltage drop across the
shunt. With a 200 amp load the voltage across
the output shunt should be 100MV.

. Reduce the 200 amp load to 100 amps. The

voltage across the output shunt should be
50MV.

. This voltage should also be present at plug J4

pin 2 (lead W221+) to plug J4 pin 1 (lead
R222-). |See Figure F.15.|

Make sure the connections are tight and the
leads are in the correct pin locations in plug J4.

|See Figure F.14.| See the Wiring Diagram.

If the voltages across the output shunt are not
correct the output shunt may be faulty.

Remove the input power to the V275-S
machine.

Replace the case wraparound cover.
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TROUBLESHOOTING AND REPAIR

OUTPUT CURRENT SHUNT TEST (continued)

Figure F.14 - Control Board
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F-37

FAN CONTROL AND MOTOR TEST

A  WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The cooling fans on the V275-S operate once the 15 amps of welding current is drawn from
the output terminals and for 7 minutes after the output current has stopped flowing. The fans
will also run anytime the machine has an over heated condition. This test will help determine
if the fan motor(s) and fan relay(s) are functioning correctly.

MATERIALS NEEDED

Voltmeter
5/16” Nut Driver
Wiring Diagram
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TROUBLESHOOTING AND REPAIR

1.

FAN CONTROL AND MOTOR TEST (continued)
TEST PROCEDURE

Using a 5/16” nut driver, remove the case wrap-
around cover.

. Run a jumper at the control board from 382 on

plug J2 to R222 on plug J4.|See Figure F.18.|

NOTE: The fan motor should run. This step ener-

gizes the CR1 fan relay. CR1 contact
applies 230VAC to the two fans. Make
sure both fans are running.

. Perform the|lnput Filter Discharge Procedure|

detailed earlier in this section.

Locate the thermostat on the output diode
module heatsink. See Figure F.16.

NOTE: This step will imitate an overheated condi-

tion and should prompt the fan motors to
run when the input power is applied. If the
fan motors operate normally, the fan
motors and the fan relay are functioning
correctly. If the fan motors do not operate,
continue to the next step. If the fan motors
operate during an over heated condition
but do not operate when a minimum of 15
amps is drawn from the output terminals,
the control board may be faulty.

. Replace

. Locate plug J2 leads 383+ and 382- on the

control board. |See Figures F.17|&|F.18.

. With the thermostat lead still removed check

for approximately 10-12VDC from lead 383+ to
lead 382-. If this voltage is correct, remove the
input power. If this voltage is not present, the
control board may be faulty. Remove the input
power. |See Figure F.18. |

. Remove plug J2 from the control board and

check the resistance of the fan relay coil.
Normal resistance is approximately 82 ohms. If
the coil resistance is very low, the coil may be
shorted. If the resistance is very high or infinite,
the coil of associated leads may be faulty. See
the Wiring Diagram. |See Figure F.17.|

. If the caoil resistance is normal, the fan relay

contacts may be faulty or the fan motors may
be faulty. Make sure that 230VAC is being
applied to the fan motors. See the Wiring
Diagram.

the thermostat lead previously

removed.

10. Replace Plug J2.

11. Replace the case wraparound cover.

FIGURE F.16 - Thermostat Location
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FAN CONTROL AND MOTOR TEST (continued)
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FIGURE F.17 - Plug J2 Location on Control Board
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F-41

CONTROL BOARD TEST

A WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This test will help determine if the primary operations of the control board are functioning
properly.

MATERIALS NEEDED

Volt/Ohmmeter (Multi-meter)
5/16” Nut Driver
Wiring Diagram
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CONTROL BOARD TEST (continued)

TEST PROCEDURE

. Remove input power to the V275-S machine.

Using a 5/16” nut driver, remove the case wrap-
around cover.

Perform the |Capacitor Discharge Procedure|
detailed earlier in this section.

Locate plug J2 on the control board and dis-
connect it. |See Figure F.20.|

Apply the correct input power to the V275-S
and carefully check for the presence of 18VAC
from J2 pin 1 (lead 387) to pin 2 (lead 388).
This is the AC supply from the auxiliary trans-
former. If this voltage is not correct, perform
the [Auxiliary Transformer Test|and check
associated wiring. See the wiring diagram.
Remove input power and reconnect plug J2
into the control board. |See Figure F.21. |

Locate plug J10 on the main switch board.
See Figure F.19.

Disconnect plug J10 from the switch board.

Carefully install a jumper wire from pin 7 (lead
313) to pin 1 (lead 311). This will send a signal
to the control board that there are not any
faults being detected on the switch board from
the input capacitors.|See Figure F.22. |

Set the Mode switch to the Stick position and
the Local/Remote switch to the Local position.

10. Install a 10K ohm resistor from plug J10 pin 8

(lead 307) to pin 4 (lead 310).

FIGURE F.19 - Control Board & Plug J10 Location
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11.

12.
13.

388
387

CONTROL BOARD TEST (continued)

The following checks will verify that the control
board is generating output signals to the
switch board.

Apply the correct input power to the V275-S.

Check for the presence of approximately
12VDC across the 10K ohm resistor. This is
the voltage generated at the control board to
energize the precharge relay on the switch
board. If this voltage is not present, the con-
trol board may be faulty. See the wiring dia-
gram.

14.

15.

16.
17.

Check for the presence of 30KHZ from plug
J10 pin 2 (Lead 308) to pin 6 (Lead 309). This
is the pulse width modulation (PWM) signal
from the control board to the switch board.
See the wiring diagram. If this signal is not
present the control board may be faulty.

Remove the above mentioned resistor and
jumper wire.

Install plug J10 into the switch board.

Replace the case wraparound cover.

FIGURE F.20 - Plug J2 Location
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F-45

MAIN SWITCH BOARD REMOVAL AND REPLACEMENT

A WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call or 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the main switch board for replace-
ment.

MATERIALS NEEDED
5/16” Nut driver
7/16” Nut Driver
3/16” Allen Wrench
Wiring Diagram
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F-46

MAIN SWITCH BOARD REMOVAL & REPLACEMENT (continued)

FIGURE F.23 - Main Switch Board Location
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PROCEDURE
1. Remove input power to the V275-S.

2. Using a 5/16” nut driver, remove the case
wraparound cover.

w

Perform the |Input Filter Capacitor|
|Discharge Procedure| detailed earlier in this
section.

4. Locate the main switch board. See Figure
F.23.

5. Carefully disconnect plug J10 from the main
switch board. [See Figure F.24.|

6. Label leads and using a 7/16” nut driver, dis-
connect leads 201, 202A, 203A, 207, 204,
205, 206, 208, 209. Note washer positions
for replacement. |See Figure F.24.|

!
‘ 777 =@  — w© 9 O - ERT

‘|

7. Using a 3/16” allen wrench, remove the four
main switch board mounting screws.

Figure F.24.

See

8. Carefully maneuver the board out of the

machine. Replace.

9. Clean all contact surfaces.

10. Replace previously removed allen bolt
mounting screws. Torque to 50 inch Ibs.

11. Replace previously removed leads and

torque to 50 inch lbs.

12. Reconnect plug J10.

13. Replace the case wraparound cover.

V275-S

LINCOLN B



Return to Section TOC
Return to Master TOC

Return to Section TOC Return to Section TOC
Return to Master TOC

Return to Master TOC

Return to Section TOC
Return to Master TOC

F-47 F-47

TROUBLESHOOTING & REPAIR
MAIN SWITCH BOARD REMOVAL & REPLACEMENT (continued)

FIGURE F.24 - Main Board Plug and Mounting Screw Locations
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Note:Later design Switch Boards are potted and
unserviceable. The removal and replacement proce-
dure is still the same.
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TROUBLESHOOTING & REPAIR
CONTROL BOARD REMOVAL AND REPLACEMENT

A WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the control board for replacement.

MATERIALS NEEDED

5/16” Nut Driver
3/8” Nut Driver
Phillips Head Screwdriver

Wiring Diagram

V275-S

LINCOLN E



F-50 F-50
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CONTROL BOARD REMOVAL & REPLACEMENT (continued)

FIGURE F.25 - Control Board Location
Control Board
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Locate the control board. See Figure F.25.
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PROCEDURE 4.
1. Remove the input power to the V275-S. 5. Using a phillips head screw driver, remove the
four screws from around the two output termi-

2. Using a 5/16” nut driver, remove the case nals. See Figure F.26.

Wraparound cover.

Using a 5/16” nut driver, remove the four
screws from the top and bottom of the case
front. See Figure F.26.

3. Perform the|lnput Filter Capacitor Discharge |
detailed earlier in this section.

FIGURE F.26 - Casefront Screw Removal
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TROUBLESHOOTING & REPAIR

7.

CONTROL BOARD REMOVAL & REPLACEMENT (continued)

FIGURE F.27 - Control Board Plug Location
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The previous step will allow you to maneuver 12. Reconnect previously removed plugs.

the casefront around to gain better access to

the control board. 13. Replace the four phillips head screws from
around the two output terminals.

Label and disconnect plugs J1, J2, J3 & J4.

See Figure F.27. 14. Replace the four 5/16” casefront mounting
screws previously removed.

Using a 3/8” nut driver, remove the four control

board mounting bolts. See Figure F.27. 15. Replace the case wraparound cover.

10. Replace the control board.

11.

Mount new board using previously removed
mounting bolts.
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F-53

SNUBBER BOARD
REMOVAL AND REPLACEMENT

A WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the snubber board for replace-
ment.

MATERIALS NEEDED

5/16” Nut Driver
7/16” Nut Driver
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TROUBLESHOOTING & REPAIR

SNUBBER BOARD
REMOVAL AND REPLACEMENT (continued)

FIGURE F.28 - Snubber Board Location
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PROCEDURE

1.

2. Using a 5/16” nut driver, remove the case 7
3. Perform the|Input Filter Capacitor Discharge| g

4. Locate the snubber board. See Figure F.28.

5. Using a 7/16” nut driver, remove the four nuts

6. Disconnect lead 381 and remove snubber
board. |See Figure F.29. |

Remove input power to the V275-S.

. Place new snubber board in it’s proper loca-

wraparound cover. tion.

. Reconnect lead 381 previously removed.

Procedure| detailed earlier in this section.

9. Replace the four nuts, associated leads and
washers previously removed.

10. Replace the case wraparound cover.
located on the snubber board. Be sure to label

all associated leads and washer placement
before removal. [See Figure F.29. |
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FIGURE F.29 - Snubber Board
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TROUBLESHOOTING & REPAIR
SNUBBER BOARD
REMOVAL AND REPLACEMENT (continued)
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OUTPUT DIODES REMOVAL AND REPLACEMENT
(Below code 11250 only)

A WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the output diodes for replace-
ment.

MATERIALS NEEDED

5/16” Nut Driver
7/16” Nut Driver
9/64” Allen Wrench

Heatsink Compound
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TROUBLESHOOTING & REPAIR

OUTPUT DIODES REMOVAL AND REPLACEMENT (continued)

(Below code 11250 only)
FIGURE F.30 - Output Diode Location
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PROCEDURE
1. Remove input power to the V275-S.

2. Using a 5/16” nut driver, remove the case wrap-
around cover.

3. Perform the |Input Filter Capacitor Dischargel|
[Procedure|detailed earlier in this section.

4. Locate the output diodes. See Figure F.30.

5. Perform the|Snubber Board Removal Procedure|
detailed earlier in this section.

6. Using a 7/16” nut driver, disconnect leads 8X and
X1. Note washer placement upon removal. See

Figure F.31.

7. Using a 7/16” nut driver, remove heavy leads 9X
and X3. Note washer placement upon removal.
[See Figure F.31. |

|
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8. Remove the allen bolt located in the center of the
output diode using a 9/64” allen wrench. See

Figure F.31.

9. Using a 7/16” wrench, remove the mounting bolts
from either end of the faulty output diode.
Replace.

10. Before replacing the diode module, apply a thin
layer of Penetrox A-13 heatsink compound to the
bottom surface of the diode module. Be sure to
keep the compound away from the mounting
holes.

12. Press the module firmly against the sink while
aligning the mounting holes. Insert each outer
screw through a spring washer and then a plain
washer and into the holes. Start threading all
three screws into the heat sink (2 or 3 turns by
hand). Do not cross thread the screws.

13. Replace the mounting bolts previously removed.
Tighten bolts to between 5 and 10 inch pounds.
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TROUBLESHOOTING & REPAIR

F-59

OUTPUT DIODES REMOVAL AND REPLACEMENT (continued)

(Below code 11250 only)
FIGURE F.31 - Mounting Bolt Locations
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14. Tighten the center allen screw to between 12 and
18 inch pounds.

15. Tighten each mounting bolt again (30 to 40 inch
pounds this time).

16. Replace previously removed leads to their original
terminals and proper positions. Torque bolts to
30-40 inch pounds.

17. Perform the |Snubber Board Replacement|
Procedure.]

18. Replace the case wraparound cover

Note: Later design Rectifier Assemblies are potted
and unserviceable.
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TROUBLESHOOTING & REPAIR

INPUT RECTIFIER REMOVAL AND REPLACEMENT

A  WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the input rectifier for replacement.

MATERIALS NEEDED

5/16” Nut Driver

3/16” Allen Wrench
Phillips Head Screwdriver
Heatsink Compound

Dow Corning 340
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F-62 F-62
TROUBLESHOOTING & REPAIR
INPUT RECTIFIER REMOVAL AND REPLACEMENT (continued)

PROCEDURE

1. Remove input power to the V275-S. 3. Perform the |Input Filter Capacitor Discharge |
Procedure|detailed earlier in this section.

2. Using a 5/16” nut driver, remove the case wrap-
around cover. 4. Locate the input rectifier. See Figure F.32.

FIGURE F.32 - Input Rectifier Location

Input
Rectifier

o H
‘%‘/V///ﬂ 77777 77 =

HDD@} E%@

Tk WL F PP

|%ﬂﬂ/? = = I = U g D%

5. Carefully remove the Dow Corning 340 that is insu- 10. Replace the six phillips head screws securing the
lating the terminals of the input rectifier. leads to the input rectifier. See a wiring diagram if
necessary.

6. Label leads and using a phillips head screwdriver,
remove the six leads from the input rectifier. See 11. Liberally apply a coating of Dow Corning 340 to

Figure F.33. the input rectifier terminals and their leads.

7. Using a 3/16” allen wrench, remove the two input 13. Replace the case wraparound cover.
rectifier mounting screws. |See Figure F.33.|

8. When replacing the input rectifier be sure to apply
a thin layer of heatsink compound to all contact
surfaces.

9. Replace the to 3/16” allen screws previously
removed.
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TROUBLESHOOTING & REPAIR

INPUT RECTIFIER REMOVAL AND REPLACEMENT (continued)

FIGURE F.33 - Input Rectifier Lead Locations
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TROUBLESHOOTING & REPAIR
FANS REMOVAL AND REPLACEMENT

A WARNING

Service and repair should be performed by only Lincoln Electric factory trained personnel.
Unauthorized repairs performed on this equipment may result in danger to the technician or
machine operator and will invalidate your factory warranty. For your safety and to avoid
electrical shock, please observe all safety notes and precautions detailed throughout this
manual.

If for any reason you do not understand the test procedures or are unable to perform the
test/repairs safely, contact the Lincoln Electric Service Department for electrical
troubleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the fans for replacement.

MATERIALS NEEDED

1/4” Nut Driver
5/16” Nut Driver

Phillips Head Screwdriver
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TROUBLESHOOTING & REPAIR
FANS REMOVAL AND REPLACEMENT (continued)
Figure F.34 - Fans Location

PROCEDURE

1.

Remove input power to the V275-S.

3. Perform the |Input Filter Capacitor Discharge|

detailed earlier in this section.

Procedure

4. Locate the fans. See Figure F.34.
V275-S

LINCOLN &

2. Using a 5/16” nut driver, remove the case wrap-
around covetr.
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TROUBLESHOOTING & REPAIR

FANS REMOVAL AND REPLACEMENT (continued)

Figure F.35 - Screw Locations

Caseback
Screws

J

Fan

) >0

) 2
L~ ]
L J
L J
L J >— Lower
L J
\ J Fan
L J

Q.
N @\ /@ Y,
Caseback
Screws

. Using a 5/16” nut driver remove the four case back

mounting screws. See Figure F.35.

. The case back can now gently be pulled away

from the machine to gain access to the fans.

. Depending upon which fan needs replacement,

use a 1/4” nut driver to remove the fan mounting
screws. See Figure F.35.

. If the upper fan is to be removed, disconnect leads

H3C and H1C. Remove the fan from the machine.

V275-S

8.

If the lower fan is to be removed, disconnect leads
H1D and H3D. Remove the fan from the machine.
Note the placement of the fan spacers upon
removal. |See Figure F.36. |

Reconnect previously removed leads to the new
fan.

10. While positioning the fan spacers correctly, mount

the new fan using the four mounting screws previ-
ously removed. See Figure F.35.
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TROUBLESHOOTING & REPAIR
FANS REMOVAL AND REPLACEMENT (continued)

Figure F.36 - Fan Leads

12. Replace the case wraparound cover.

11. Replace the four case back mounting screws pre-

viously removed.
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TROUBLESHOOTING

RETEST AFTER REPAIR

Retest a machine:

If it is rejected under test for any reason that require you to remove any part which could affect the machine’s
electrical characteristics.

If you repair or replace any electrical components:

IDLE AMPS
Input Volts ldle Watts
230 VAC 150 Watts
460 VAC 150 Watts
575 VAC 150 Watts

NOTE: The machine’s output terminals should be energized with no external
load on the machine

FAN AS NEEDED (F.A.N.)

The fans should turn on when the machine’s output terminals are energized and a minimum of 15
amps of current is being drawn from the output terminals. The fans should stay on for approximately
7 minutes after the load is removed from the output terminals.
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NOTE: This diagram is for reference only. It may not be accurate for all machines covered by this manual. The wiring diagram specific to your code is pasted inside one of the enclosure panels of your machine.
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WIRING DIAGRAM - INVERTEC V275-S
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310 M————313 <8¢ >7> 375 — | w B o |
| 308 9¢ -8 303 —|\_| ) ) J
—E] 201 0000 309 —<7 ¢ 59>+ 377 —
- S 311 —(<10¢ 10 328 — POWER cow ) REMOTE
309 — 204 :ii- ggg —\ W SN+ B ® oo a
3 = —(/:\)— —
N \ CONTROL PC BOARD J J J J
N.E. 51> 387
T3 3251 388 7%
— 208 >4>1-316 ARC FORCE
355l 3200 ON SMAW
7> 382 — B
sS4 20 I " _>g>->_r333ﬁ | 3758 \ |
206 203A ‘o | 205 6+ 220 —
209———0 | I Ty — 304A— |
R222 T<1¢ gy S14— 2 — TS \
g 3 W221-< 2¢ 303 — <
e FIT= g 124—277— 3
N c1 N -3 76 — OFF ~ ® GTAW
L -} - ﬁ— 0.6 AMP R 29 X— 75— HOT 8 9 WELD
SLOW BLOW START J J MODE
( 7 r r r o AL—O[JFo—A ) )
§ H1 HIB 382 383 H2 —O 208V 1 1 1
HI1A o <
- 380- ] & S |
| - | H4—0 15y N b
\Of—H3C i 4 8 X A - § -
! CR1 ! Wo—or A 40 e S
Yo | 2 | 575V 460V | V1 |
| I |

S s2A @ S8 g POWER SWITCH
N N I
H1 H2 H3 H4 H5 H6 \ A 2
PRIMARY RECONNECT SWITCHES
l l l (REAR VIEW)
351 8 T T (SHOWN IN 380-575V POSITION)
o T T 71
2 [H1 H2 H3 H4 H5 H6
x L&A.lA.A.LA.A.LA.A.lA.AJ
o | Yy Yy |
§| E{ | L316 319
—>D
E 11 ? T S5
~ o ®
33 S3 L3
OUTPUT
CHOKE

SHUNT
232
N R

364
0
&

™

X8 —
REACTOR

| - |
GND2 _— G
I cxxseé ' ' I
BACK I_ B_AS_E _,

PROTECTIVE BONDING CIRCUIT

GND
T~ FROM AMPHENOL
CASE
FRONT

/— LINE CORD

GND1

204 §
— 205 —
>

C1,c2 SWITCH BOARD CAPACITORS, 2200/500 EE
C3,C4 OUTPUT BY-PASS CAPACITORS, .05/600 N pr}
CR1 FAN RELAY COIL, 12V DC é
D4 INPUT RECITIER BRIDGE - <
L1,L2 OUTPUT REACTOR W R

L3 OUTPUT INDUCTOR (CHOKE)

L4,L5 RF TOROID CHOKES

R1 OUTPUT CONTROL POTENTIOMETER, 10K/2

R2 ARC FORCE POTENTIOMETER, 10K/2

R3,R4 OUTPUT LOAD RESISTORS, 100/25

S1 INPUT POWER SWITCH

S2A,S2B RECONNECT SWITCHES

S3 OUTPUT RECTIFIER HEATSINK THERMOSTAT

S4 SWITCH BOARD HEATSINK THERMOSTAT

S5 CHOKE THERMOSTAT

T1 MAIN TRANSFORMER

T2 AUXLIARY TRANSFORMER

T3,T4 CURRENT TRANSFORMER

TP1,TP2,TP3 INPUT MOV, 660V AC

TP4,TP5 OUTPUT MOV, 320V AC

TP6 OUTPUT MOV, 150V AC
NOTES:

\; HEAT SINK

REACTOR

N.A. MACHINES WITH RED, BLACK AND WHITE OR BROWN POWER CORDS:
FOR SINGLE PHASE INPUT: CONNECT GREEN LEAD TO GROUND PER NATIONAL ELECTRICAL CODE.
CONNECT BLACK AND WHITE OR BROWN LEADS TO SUPPLY CIRCUIT.
WRAP RED LEAD WITH TAPE TO PROVIDE 600V. INSULATION.
FOR THREE PHASE INPUT: CONNECT GREEN LEAD TO GROUND PER NATIONAL ELECTRIC CODE.
CONNECT BLACK, RED & WHITE OR BROWN LEADS TO SUPPLY CIRCUIT.

N.B. SINCE COMPONENTS OR CIRCUITRY OF A PRINTED CIRCUIT BOARD MAY CHANGE WITHOUT AFFECTING
THE INTERCHANGEABILITY OF A COMPLETE BOARD, THIS DIAGRAM MAY NOT SHOW THE EXACT
COMPONENTS OR CIRCUITRY HAVING A COMMON CODE NUMBER.

N.C. PLACE "A" LEAD ON APPROPRIATE CONNECTION FOR INPUT VOLTAGE.
CONNECTION SHOWN IS FOR 575V OPERATION.

N.E. LEADS #308 AND #309 MAY BE INTERCHANGED IN J10 CONNECTOR PINS 2 AND 6.

LEAD COLORING CODE: CQOMPONENT VALUE
BBLACK  U-BLUE RESISTORS:
G-GREEN  W-WHITE OHMS/WATTS
O-ORANGE  Y-YELLOW CAPACITORS:
R-RED N-BROWN MFD/VOLTS

CONNECTOR PIN NUMBERS:

- EXAMPLE: THIS ISPIN 7
123— 7 OF CONNECTOR J5
G 0 o0 0o oo
© 000000

~
0000000

8 14 123> 8
J5 N|ATCH
VIEW OF CONNECTOR ON PC BOARD
ELECTRICAL SYMBOLS PER E1537.

ELECTnIc® CLEVELAND, OHIO U.S.A.

G43656 A

NOTE: This diagram is for reference only. It may not be accurate for all machines covered by this manual. The wiring diagram specific to your code is pasted inside one of the enclosure panels of your machine.

V275-S
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G-5 ELECTRICAL DIAGRAMS G-5
SCHEMATIC - ENTIRE MACHINE CODE 10993, 11001

B69EYO ENGINEERING CONTROLLED | CHANGE DETAIL: RBAEASED FROM X A.01
‘ TR 1 SWITCH BOARD FUNCTIONAL DESCRIPTION

: 1. PROVIDING OUTPUT POWER :
THOUGH Pulse Wicth Modulation OF THE TWO IGBT MODULES, THE SWITCH BOARD DELIVERS POWER TO
' RIGHT SIDE, BEHIND CONTROL BOX MOUNTED ON TOP OF C1& C2, ON THE RIGHT SIDE MACHINE OUTPUT. IGBT MODULES OPERATE AT 30KHz FREQUENCY AND ARE 180 DEGREE OUT OF '

FRONT PANEL PHASE, TAKES TURN SWITHCING THE CORRESPONDING PRIMARY SIDE OF THE MAIN TRANSFORMER ON
D4 S\/N TCH PC_B(;ARD (SCHE L12016XKK AND OFF. AS A RESULT THE SECONDARY SIDE OPERATES AT 60KHz FREQUENCY
; 2. PROTECTING MACHINE
INPUT SWITCH INPUT BRIDGE ASBLY GA3B5-XXX) THROUGH CONNECTION AT PINS 1 & 7 OF J10 (LEADS NUMBER 311 & 313), THE SWITCH BOARD SIGNALS
2500 "THE CONTROL BOARD TO DISABLE CR1 WHICH DISCONNECTS MAIN CAPACITORS FROM INPUT POWER
660V AND TO SHUT DOWN THE PWM OUTPUT WHICH STOPS TRIGGERING IGBT MODULES WHEN THERE IS A
~AC3 POS 209 (8X5U5W) MISCONNECT OR OVER OR UNDER INPUT VOLTAGE CONDITION
' = WHI T Em=c-| L1 209 | POWER SUPPLY IS DERIVED FROM MAIN CAPACITOR CL '
. [ .
TP3 [} TP2 ~ - PRECHARGE [
= RED=——c- L2 "0 A2 5 8 [ RELAY W R
' LINES — O 207 oo 2 LEFT SIDE, NEAR REAR, MIDDLE MODULE '
: o—— o 206 205 o
‘ TP1, ~ACl -_[NEG 04§ 201 /1/ - O D3 MODUE (HALF) ' ON BASE, IN FRONT OF MAIN TRANSFORMER '
‘ —BLACK==0 L3 20} 0-—1 c =N N\ REACTOR N .. OUTPUT CHOKE ‘
. <C ¢ BOTTOM CAP. (1:125 Rﬁ)’ T4 E 7 ‘
' Al ~ L POWER SUPPLY ALIGBT MODULE (HALF) - '
. —GREE| ; — < | > / | BEHIND NMAIN =) MouNTé)loN ToPOF - — | L3 384 R :
' m T | 4 [ GATE KT TRANSFORMER e _ MAI TRANSFORVER, | R3] 10025 :
. ( & 6 A) o | § - [ 2 T O‘W ‘ MOUNTED ON TOP OF Iggv C3 05uF gggv '
! 209 \206 203/ o CHOKE, UPPER ONE . '
. GND 5 | GATECKT . A ® ] soov T .
3 T MOUNTED ON TOP OF & 80J 160J
' — SWITCH BOARD CONNECTION \ . ComECTIONwDE | X8 —‘ CHOKE. LOWER ONE '
' - ‘ LAYOUT AL IGBT MODULE (HALF) 7’& ON D1 MODULE 3 \ ,
fes X1
. | (VIEWED FROM COMPONENT SIDE) az D1 MODULE 1 R4 || 100125 '
' H1B SW_COM LEFT SIDE, NEAR REAR, 200mV/400A '
. BETWEEN RECONNECT SWITCH - i TOP MODULE R SHUNT I .
. AND INPUT RECTIFER O O s 0 o7 5o oo 386 | .
T p—— T
. FAN RELAY HIA 200A 208 ] osee~—— e It &7_T_; .
‘ | v W R HEATSINK — N o TP5 '
. Ai) SW_CoM 204 | CONNECTION MADE CONNECTION ‘ N W CONTROLBD. & &} 07 .
‘ & 8 2020 ' et X2 oo ! comen & = ca== 0 1 160y ‘
. Ay —— .
2 -/ ’—:—{% — | 600V
. -- < -- .
. BASE, LEAT, N & g r (L125RATIO)T3 & of ‘ OUTPUT BYPASS .
: NEARDIODE & 2 BEHND SWTCHED,  TENA AZ 'GBT MODU'—E (HALF) T e 2] LEFT SIE, NEAR REAR ASSEMBLY .
. MODULES "\ £ S o I R I & TOPCAP. BEHNDMAN ~ 63 BOTTOM MODULE - — — .
. | FRE! e || I I S T2 5 GATE CKT - TRANSFORVER c%%“ézc?ﬂ%“n’u”f? LS | .
, 32 > 2 . RTV TO CASE FRONT, AT OUTPUT STUDS ,
eSS 285 2200 uF g | a N L D2 MODULE [
: = | 500V & -GATE CKT [ 3 | §E J |
=2 MOUNTED ON TOP OF T T omr |
‘ RECONNECT PANEL -] | LIRS \ g N ODL ‘
. 58 B : — .
. [ PRIMARY RECONNECT SWITCHES 2 IGBT MODULE (HALF) ¥z RE/I\.%TOR - '
. H3A (REAR VIEW) = X5 .
. LEFT SIDE, BEHIND DOOR L (SHOWN IN 380-575V POSITION) 207A 201 ‘ .
' o ‘ '
. LEFT SIDE, BEHIND DOOR .
. T1 D3 MODULE (HALF) SNUBBER PCB .
. ! .
| |
' | MAIN TRANSFORMER (SCHE. S24761-XXX '
. THERMAL LIGHT | oc Tg;zgmm | MOUNTED ON BASE, NEAR FRONT ASBLY. M19532-XXX) | ‘
j C_\QD’L B 18VAC SUPPLY FOR CONTROL BOARD Y= ‘ \ PRECHA"GE RELAY VIOUNTED ON TOP OF DIODE MODULES j
A
. .
w Y
. SW_COM .
; OUTPUT CONTROL } } 107 01 104 M08 _ 1102 106 3
- T \ \ T
! ™ e ~ K ™ [=23 "TOROIDAL CHOKE '
: 10K W \B 838 &8 & 8 8 8 Busewms 3 WR WR MACHINE OPERATION .
. 300 may by,*\ L w W w i .
. | ] L i | ] \V \L A ﬁ Teversed. POWER-UP SEQUENCE .
. (275A) MAX " MIN (54) - = - - - — = - - AT POWER-UP RELAY CR1 OF SWITCH BOARD IS OPEN, THE TWO MAIN CAPACITORS .
. 375 17 —-—+ J1-2 016 327 32-8 J2-1 J2:2 J3-8 1310 J34 J35 J3f:v I8, s 0oy 13:693-193-313-2 2.6 |— 209 'ARE PRECHARGED THROUGH CURRENT LIMITING RESISTORS. DURNG THIS TIVE '
J2- THERMAL LIGHT AND FANS ARE ON
, 376 LOCAL POT WIPER 11 %7 12V SHORT: CR1ON, MACHINE OUTPUT ON v (C‘;’”“"ee"bfe‘j 34-2 b— w221 larg UNDER NORMAL CONDITION, THE PRECHARGE TIME LASTS ABOUT 3 SECONDS, '
' 377 4.5V toPOT when HS off 1.9 Vret from PWM o OPEN: CR1 OFF, MACHINE OUTPUT OFF, sz U | romanten ()] € () ©) (+) R22 THEN CR1 CLOSED, FAN RELAY OPENS (FANS OFF) AND THERMAL LIGHT TURNS OFF. '
' 3758 I - -15V| J4-1 m PWM IS SHUT DOWN DURING PRECHARGE TIME, THEREFORE MACHINE OUTPUT IS '
: PRECHARGE ig DISABLED REGARDLESS OF WELD MODE. :
. CUR_FB .
| TIMER ‘ PTDRIVER ‘ PRIMARY CURRENT FB‘ VOLT_FB I CONTROL BOARD FUNCTIONAL DESCRIPTION UNDER ABNORMAL CONDITONS SUCH AS EITHER THE VOLTAGE OF THE TWO MAIN
' SWITCH CLOSED: NO OFF ’ (3 SECONDS) y /CONTROLS OUTPUT, HOT START AND ARC FORCE CAPACITORS IS TOO LOW (LESS THAN 200V) OR TOO HIGH (HIGHER THAN 450V), THE !
' HOT START HS ENABLE TURNS ON AND OFF THE SWICH BOARD RELAY CR1 SWITCH BOARD PROTECTION CIRCUIT WILL DISABLE THE CONTROLL BOARD '
' 324 J1-56 — ’M o \V/ ACCORDINGLY. PRECHARGE TIMER , CR1 NEVER CLOSES AND MACHINE OUTPUT IS NEVER ENABLED '
' -400mS TRIGGERS SWITCH BOARD THROUGH PULSE TRANSFORMER '
. SWITCH OPEN:HOT - ON HOT START CKT = TURNS FANS ON AND OFF. TYPICAL OCV .
. START Tining components CI3&R2 3 CONTROL BOARD COMMON IS DIFFERENT FROM SWITCH STICKMODE - OUTPUT CONTROL SET AT 40A OR HIGHER: 63V, IGBT .
. HOT START ; o BOARD COMMON. REGULATED ON-TIME, INPUT INDEPENDENT \
w OUTA OUTB| 3 - OUTPUT CONTROL SET BELOW 40A: AROUND 35V, IGBT
. TR I} POWER SUPPLY: . .
‘ (PREVENT MISCONNECTION BETWEEN J1.& J2) i J1-3 LOCKING PIN g o oUTPUT s EBOMPPEE o | TVAC ROV KU, TRANSFORMER, PNS &2 OF 12 MIN ON-TIME, INPUT DEPENDENT ‘
. ARC FORCE | % DELAY TIMER SHUT_DOWN | TIGMODE - OUTPUT CONTROL SET BELOW 150A: 35V, IGBT MIN ON-TIME, .
. = (7 MINUTES) INPUT DEPENDENT .
. = CURRENT CONTROL - OUTPUT CONTROL SET AT 150A OR HIGHER: 63V, IGBT REGULATED .
B E V4 AMPLIFER ON-TIME, INPUT INDEPENDENT \
" e "
= FAN-AS-NEEDED
' 10max G MINC10) g SVER CURFENT v 124 316 été;ég“s ARE NORMALLY FANS TURN ON WHEN WELDING CURRENT IS AT 15A OR HIGHER AND STAYS ON
= 324 |— 816 —0— FOR 7 MINUTES AFTER STOP WELDING
. 323 J1-10 SHORT_ARC 13,5V PWM FOLDBACK (2908) g '
' 327 AF CONTROL N4 ] REMOTE TRIGGER '
. I STANDARD MODEL .
' MODE | SWITCH BD. BEHIND HEATSINK, NEEDED ONLY IN REMOTE CONTROL TIG MODE TO TURN ON OUTPUT
. | HEATSINK NEAR TOP CAP. RED-D-ARC MODEL ,
' SWITCHOPEN:  TIG TSTAT REMOTE TRIGGER IS NOT NEEDED, OUTPUT IS HOT ALL THE TIME .
. 304 +15V TO SWITCH Il 15V Loc. WPER 8 |
. — ) = .
! : TIG=0V, STICK=15V' MAX OUTPUT ‘
' SWITCH CLOSED: STICK Z\ | 303 J1-8 —o sTicK REMWPER CLAMPING CIRCUIT | OUTPUT '
. RECT. ABOVE AUX. TRANSFORMER, .
) HEATSINK NEAR BOTTOM MODULE LAST NUMBERS USED | LEAD COLOR CODE: COMPONENT VALUE UNITS: .
' s c4 B-BLACK OR GRAY CAPACITOR: MFDNOLTS '
' LOC/IREM & TSTAT ) D4 G-GREEN .
2 . RESISTOR: OHMSWATTS
' [ [ b 5 O-ORANGE .
. SWITCH CLOSED: REM CHOKE Ra BRELRPINK CONNECTOR PIN NUMBERS: '
LOC=0V, REM=15V -
. : - P X .
330 J-12 LOCAL POT WIPER TSTAT ON CHOKE COIL W-WHITE EX12PINCONNECTOR
' 217 LOCAL POTWIPER J2-12 56 = (NOT PRESENTIN Y-YELLOW 12 —= 6 '
. SWITCH OPEN: LOCAL ( LABELS: '
! REMOT POT WIPER TURN ON THERMAL LIGHT EARLIER MACHINES) ‘
: 7 76— 23 — 25— 320 <7 COMMON 2 :
' DEFARENOT 75 I J2:9 # 4 | /77 FRAME GROUND \LATCH '
. PRESENT IN ES275i 2 — 21 ﬁ—' MY een - EARTHGROUND |  VIEWOF COMECTOR ONPCBOARD .
' 41 1 5210 L /%] TSTAT& TRIGGER CIRCUIT CONTROL PC BOARD | rms DOCUMENT CONTAINS PROPRIETARY INFORMATION OWNED BY LINCOLN GLOBAL, INC. AND MAY NOT BE DUPLICATED, COMMUNICATED '
' REMOTE TOROIDAL CHOKE s [ STICK ———= (SCHE. GA7100X PROPRIETARY & CONFIDENTIA HER PARTIES OR USED FOR ANY PURPOSE WITHOUT THE EXPRESS WRITTEN PERMISSION OF LINCOLN GLOBAL, INC. '
! AMPHENOL N . K THE INFORMATION ON THIS DESIGN INFORWATION  [REFERENCE:| EQUIPMENT TYPE: _ 1 1 !
. (3PININES2751) Zsrort ASBLY G4372-XXX) PRINT IS FOR REFERENCE DRAWNBY:  Nauyen ¢ V275-S DOCUMEN: AGE __OF s 1w '
' TRIGGER LEADS ARE SHORT - - - - - = - - - = - - - - - = ONLY. COMPONENTS AND SUBJECT: MACHINE SCHEMATIC RovbtR povson: |2 '
. e TOGETHER IN ES275i CIRCUTRY MAYBEDIFFERENT | FVONEER Naven [ SCAE: e RPPROVAL PROJECT G4369 g ‘
: 2| LEADS #77 & #75 ARE REVERSED INES2751 (RED-D-ARC MODEL) FROM ANACTUALMACHINE.  [aperoven: ocomor | NONE  |pisposmion: UF |onte: - 04/04/2003 |numeer.  CRM33687 l A B :

NOTE: This diagram is for reference only. It may not be accurate for all machines covered by this manual.

LINCOLN &
CELECTRIC ] V275-S



Return to Section TOC Return to Section TOC Return to Section TOC
Return to Master TOC

Return to Master TOC

Return to Section TOC

Return to Master TOC

Return to Master TOC

G-6

ELECTRICAL DIAGRAMS

G-6

SCHEMATIC - ENTIRE MACHINE CODE 11164,11165,11224,11225

LINCOLN &
CELECTRIC ]

EN-170

ENGINEERING CONTROLLED
| 69EVO MANUFACTURER: No

CHANGE DETAIL: NEW

SWITCH BOARD FUNCTIONAL DESCRIPTION
1. PROVIDING OUTPUT POWER
THOUGH Pulse Width Modulation OF THE TWO IGBT MODULES, THE SWITCH BOARD DELIVERS POWER TO

RIGHT SIDE, BEHIND CONTROL BOX MOUNTED ON TOP OF C1& C2, ON THE RIGHT SIDE MACHINE OUTPUT. IGBT MODULES OPERATE AT 30KHz FREQUENCY AND ARE 180 DEGREE OUT OF
FRONT PANEL PHASE, TAKES TURN SWITHCING THE CORRESPONDING PRIMARY SIDE OF THE MAIN TRANSFORMER ON
D4 v iy (SCHE 1201670k AND OFF. AS A RESULT THE SECONDARY SIDE OPERATES AT 60KHz FREQUENCY
SWlTCH PC BOARD ASBLYG“BS'XXX) 2. PROTECTING MACHINE
INPUT SWITCH INPUT BRIDGE THROUGH CONNECTION AT PINS 1 & 7 OF J10 (LEADS NUMBER 311 & 313), THE SWITCH BOARD SIGNALS
2500 "THE CONTROL BOARD TO DISABLE CR1 WHICH DISCONNECTS MAIN CAPACITORS FROM INPUT POWER
660V AND TO SHUT DOWN THE PWM OUTPUT WHICH STOPS TRIGGERING IGBT MODULES WHEN THERE IS A
~AC3 POS 209 (8 X5L5W) MISCONNECT OR OVER OR UNDER INPUT VOLTAGE CONDITION
= WHI T Em=c-| L1 -@ 209 | POWER SUPPLY IS DERIVED FROM MAIN CAPACITOR CL
TP3 [} TP2 ~ - PRECHARGE [
INPUT = REDm—-| L2 AC2 - o b RELAY W R
LINES O-— 207 o % LEFT SIDE, NEAR REAR, MIDDLE MODULE
o 206 205 — -
TPL, ~ACL NEG T /1/ - O D3 MODUE (HALF) ! ON BASE, IN FRONT OF MAIN TRANSFORMER
—BLACK=—c+ L3 20} 0-—1 c =N N\ REACTOR .. OUTPUT CHOKE
< o BOTTOM CAP. (1125 RATIO) T4 E XL
AL = L POWER SUPPLY AL IGBT MODULE (HALF) &
—GREE| ; — IS /*\ > / | BEHIND NMAIN =) MouNTé_DloN ToPOF - — | L3 384 _
oL\ | g GATECKT [ 3 | TRANSFORMER o e MAN TRANSEORVER, ! } | ~~R3 100125 . s
( % A) | B A Se B oy HOUNTED ONTOPGF ™ 050F 'gl;gv
209 \206 203 )~ HOKE, UPPER ONE N
GND g | e . . - - MOUNTED ON TOP OF % 80J 600V ‘ 160J
— SWITCH BOARD CONNECTION 2 comectionmaoe | X8
- | LAYOUT _E ONDI1 MODULE CHOKE, LDWERON{\
| (VIEWED FROM COMPONENT SIDE) \Y AL 'GBT VODULE (HALF) %Eg X D1 MODULE ; i 200mV/400A R4 || 10025
H1B SW_COM LEFT SIDE, NEAR REAR, 00m 00
BETWEEN RECONNECT SWITCH - i TOP MODULE R SHUNT 386 I
AND INPUT RECTIFIER O 'S} o= 0 0047 e |
INPUTR - f
FAN RELAY 208 | (OO~N— a |
N
w HEATSINK
| Sw.com | R comecionmos CONNECTION ‘ | a1 CONTROLBD. & PS5
< S | 2,(_)3 ON SHUNT . | COMMON I 05uF 320v
8 S 202A - X2 C4R" 160J
~ N\ ’—‘:'—(% — 600V
- p -
] BASE, LEAT, N & g r (L125RATIO)T3 & of ‘ OUTPUT BYPASS
b 82 OHMS NEARDIODE & 2 BEHND SWTCHED,  TENA AZ 'GBT MODULE (HALF) T e 2] LEFT S0E VAR RER ASSEMBLY
383 MODULES "\, <O | | | | | (I ToP BEHNDMAN &8 BOTTOM MODULE — - - —
NI, YVY0)]0/——— <] _ = 2 connecTionmae X3
| 25 | | I | 8 Cc2 5 GATE CKT - TRANSFORMER ON D2 MODULE
BOTH FANS ARE 2z 3 3 S X6 . RTV TO CASE FRONT, AT OUTPUT STUDS
ON REAR PANEL <g 2> 2200 ”F g | a . D2 MODULE
" | 500V & | GATECKT | 3 2 J
i Lovs " \ - ! e B mmawr T e
~ LEFT TERMINAL 3 !
MACHINE RECONNECTPANEL & 8 | " IGBT NODULE (aLF) 5 e [ —
- = PRIMARY RECONNECT SWITCHES g2 RE/I\-%TOR -
REAR VIE
LEFT SIDE, BEHIND DOOR (SHOWN it 380-575\%OSIT\0N) 207A 20 X ‘
. ) _—
R |
LEFT SIDE, BEHIND DOOR -~
THERMAL LIGHT T1 D3 MODULE (HALF)
Sevh | ! SNUBBER PCB
(—ﬁ% | MAIN TRANSFORMER (SCHE. S24761-XXX
w | o Tg;zgmm | MOUNTED ON BASE, NEAR FRONT ASBLY. M19532-XXX)
POWER 18VAC SUPPLY FOR CONTROL BOARD Y= ‘ 3 PRECHARGE FERY VIOUNTED ON TOP OF DIODE MODULES
Ny
A \
w SW_COM m
OUTPUT CONTROL } } + + 07 01 104 M08 _ Ji02 3106
-7 T \ \ T
o @ ~ KQ ™ — [=23 "TOROIDAL CHOKE
! \w \B 8 8 8 & a5 = 8 SlwemeS S 8 WR WR MACHINE OPERATION
309 may be
NS | | ] L i | ] \V \L A ﬁ reverset | L W W W j POWER-UP SEQUENCE
(275A) MAX " - = - - = - - = - = AT POWER-UP RELAY CRL OF SWITCH BOARD S OPEN, THE TWO MAIN CAPACITORS
375 J1-7 A3 J12 J6 327 328 321 J22 338 3310 J34 335 J3'1?v ‘]3'7zus@ocv J3-633-133-3J3-2 o Varc ARE PRECHARGED THROUGH CURRENT LIMITING RESISTORS. DURNG THIS TIME
376 LOCAL POT WIPER J11 v 12V SHORT: CRLON, MACHINE OUTPUT ON v When dis. 32:6 | — 229—= THERMAL LIGHT AND FANS ARE ON
comedted 34-2 b= W221- UNDER NORMAL CONDITION, THE PRECHARGE TIME LASTS ABOUT 3 SECONDS,
377 — |45V t0POTwhenHS off 319 Vref from ol OPEN: CRLOFF, MACHINE OUTPUT OFF sokz U | pomeawien (D] €} () €) [+ R222 THEN CR1 CLOSED, FAN RELAY OPENS (FANS OFF) AND THERMAL LIGHT TURNS OFF.
3758 I PWM = -15V] J4-1 m PWM IS SHUT DOWN DURING PRECHARGE TIME, THEREFORE MACHINE OUTPUT IS
51V DISABLED REGARDLESS OF WELD MODE.
PRECHARGE ?g
VOLT_FB| | CUR_FB
| TIMER ‘ PTDRIVER ‘ PRIMARY CURRENT FB‘ - - | CONTROL BOARD FUNCTIONAL DESCRIPTION UNDER ABNORMAL CONDITONS SUCH AS EITHER THE VOLTAGE OF THE TWO MAIN
SWITCH CLOSED: NO OFF ’ (3 SECONDS) /CONTROLS OUTPUT, HOT START AND ARC FORCE CAPACITORS IS TOO LOW (LESS THAN 200V) OR TOO HIGH (HIGHER THAN 450V), THE
HOT START HS ENABLE TURNS ON AND OFF THE SWICH BOARD RELAY CR1 SWITCH BOARD PROTECTION CIRCUIT WILL DISABLE THE CONTROLL BOARD
315 — ’M > v ACCORDINGLY. PRECHARGE TIMER, CR1 NEVER CLOSES AND MACHINE OUTPUT IS NEVER ENABLED
-400mS TRIGGERS SWITCH BOARD THROUGH PULSE TRANSFORMER
SWITCH OPEN: HOT v TYPICAL OCV
HOT START CKT = TURNS FANS ON AND OFF.
START Tk congonent: I8 R2 3 CONTROL BOARD COMMON IS DIFFERENT FROM SWITCH STICKMODE - OUTPUT CONTROL SET AT 40A OR HIGHER 63V, IGBT
HOT START ; o BOARD COMMON. REGULATED ON-TIME, INPUT INDEPENDENT
w OUTA OUTB| 3 - OUTPUT CONTROL SET BELOW 40A: AROUND 35V, IGBT
(PREVENT MISCONNECTION — J1-3 LOCKING PIN 3 ouTPUT SLOPE | TOVAC RROM UK TRANSFORVER, PS8 20F 2 MIN ON-TIME, INPUT DEPENDENT
BETWEEN J1& J2) 4 FAN-OFF SHUT 1+ COMPENSATION . '
ARC FORCE | % DELAY TIMER SHUT_DOWN | TIGMODE - OUTPUT CONTROL SET BELOW 150A: 35V, IGBT MIN ON-TIME,
= (7MINUTES) INPUT DEPENDENT
3 CURRENT CONTROL - OUTPUT CONTROL SET AT 150A OR HIGHER: 63V, IGBT REGULATED
E V4 AMPLIFER ON-TIME, INPUT INDEPENDENT
=3
+10MAX ¢TI MIN(-10) E ALL TSTATS ARE NORMALLY ::rsﬁzizg:zmm WELDING CURRENT IS AT 15A OR HIGHER AND STAYS ON
= OVER CURRENT — 1V 324 |— 316 —0— close FOR 7 MINUTES AFTER STOP WELDING
.3?2278 AF CONTROL J1-10 K SHORT ARC PWM FOLDBACK (2904) ~ REMOTE TRIGGER
a4 3 ]
STANDARD MODEL
[ [
MODE | SWITCH BD. BEHIND HEATSINK, NEEDED ONLY IN REMOTE CONTROL TIG MODE TO TURN ON OUTPUT
. HEATSINK NEAR TOP CAP. RED-D-ARC MODEL
SWITCHOPEN:  TIG B TSTAT REMOTE TRIGGER IS NOT NEEDED, OUTPUT IS HOT ALL THE TIME
f 04 +15V TO SWITCH 1 15V Loc wER 8
- 3 ]
: TIG=0V, STICK=15V' MAX OUTPUT
SWITCH CLOSED: STICK | 303 J1-8 —o sTICK REMWPER CLAMPING CIRCUIT | OUTPUT
RECT ABOVE AUX. TRANSFORMER,
HEATSINK NEAR BOTTOM MODULE LAST NUMBERS USED | LEAD COLOR CODE: COMPONENT VALUE UNITS:
g | | TSTAT c4 B-BLACK OR GRAY CAPACITOR: MFDNOLTS
LOC/REM & 3 04 G-GREEN RESISTOR: OHMSWATTS
[ [ b 5 O-ORANGE
SWITCH CLOSED: REM Ra RRED ORPINK CONNECTOR PIN NUMBERS;:
= = CHOKE UBLUE
330 LOC=0V, REM=15V 12 ™6 £X, 12PIN CONNECTOR
LOCAL POTWIPER TSTAT ON CHOKE COIL WAWHITE
LOCAL POT WIPER — Y-YELLOW
SWITCH OPEN: LOCAL 277 J2-12 56 (NOT PRESENTIN 12 —= 6
REMOT POT WIPER TURN ON THERMAL LIGHT EARLIER MACHINES) L\BELS
7 76 — 123 — 125 |— 320 <& COMMON SN
75— 329 # Y /77 FRAVE GROUND
\v4 LATCH
DE,FARE NOT | |
2 —'Jen 15V L EARTH GROUND
PRESENT IN ES2751 = — VIEW OF CONNECTOR ON PC BOARD
41 J2-10 'm TRIGGER TSTAT & TRIGGER CIRCUIT TH\S DOCUMENT CONTAINS PROPRIETARY INFORMATION OWNED BY LINCOLN GLOBAL, INC. AND MAY NOT BE DUPLICATED, COMMUNICATED
REMOTE TOROIDAL CHOKE 2 { STICK 4———= Cczggtioégg E&ARD PROPRIETARY & CONFIDENTIA HER PARTIES OR USED FOR ANY PURPOSE WITHOUT THE EXPRESS WRITTEN PERMISSION OF LINCOLN GLOBAL, INC.
8 ) .
X THE INFORMATION ON THIS DESIGN INFORMATION | REFERENCE: ~
AMPHENOL o ASBLY GA372XXX) THE IFORUATONON T EQUIPMENT TYPE: V275-S/ES275i pace 1 oF 1
(3PININES2751) TRIGGER LEADS ARE SHORT DRAWNBY:  FEI 64369 N DOCUNENT DOCUVENT
R - — - R - R - — . ONLY. COMPONENTS AND SUBJECT: MACHINE SCHEMATIC
TOGETHER IN ES275i CIRCUTRY MAY BE DIFFERENT | ENGINEER SCALE NUMBER REVISION:
MATERIAL APPROVAL PROJECT -
LEADS #77 & #75 ARE REVERSED INES275i (RED-D-ARC MODEL) FROM AN ACTUALMACHINE. [ Aproveo NONE  [MATERL L NA [V, /o004 | Reoms  CRM3379L l G4369-1 A

NOTE: This diagram is for reference only. It may not be accurate for all machines covered by this manual.

‘SOLID EDGE

V275-S
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G-7 ELECTRICAL DIAGRAMS G-7
SCHEMATIC - ENTIRE MACHINE CODE 11267,11268

B69EYO ENGINEERING CONTROLLED | CHANGE DETAIL: NEW
| e 1 SWITCH BOARD FUNCTIONAL DESCRIPTION

: 1. PROVIDING OUTPUT POWER :
THOUGH Pulse Wicth Modulation OF THE TWO IGBT MODULES, THE SWITCH BOARD DELIVERS POWER TO
' RIGHT SIDE, BEHIND CONTROL BOX MOUNTED ON TOP OF C1& C2, ON THE RIGHT SIDE MACHINE OUTPUT. IGBT MODULES OPERATE AT 30KHz FREQUENCY AND ARE 180 DEGREE OUT OF '

FRONT PANEL _ _ PHASE, TAKES TURN SWITHCING THE CORRESPONDING PRIMARY SIDE OF THE MAIN TRANSFORMER ON
7 ANDOFF. AS A RESULT THE SECONDARY SIDE OPERATES AT 60KHz FREQUENCY
D4 SWITCH PC BOARD  (SCHE. L12016-XXX HFREQ
ASBLY G“BS-XXX) 2. PROTECTING MACHINE
INPUT SWITCH INPUT BRIDGE THROUGH CONNECTION AT PINS 1 & 7 OF J10 (LEADS NUMBER 311 & 313), THE SWITCH BOARD SIGNALS
2500 "THE CONTROL BOARD TO DISABLE CR1 WHICH DISCONNECTS MAIN CAPACITORS FROM INPUT POWER
660V AND TO SHUT DOWN THE PWM OUTPUT WHICH STOPS TRIGGERING IGBT MODULES WHEN THERE IS A
~AC3 POS 209 (8 X5L5W) MISCONNECT OR OVER OR UNDER INPUT VOLTAGE CONDITION

' = \WHI T E==c-{ L1 209 | POWER SUPPLY IS DERIVED FROM MAIN CAPACITOR C1 '
. [ .

TP3 [} TP2 ~ - PRECHARGE [
: INPUT L a ACZ (68 ) I RELAY W R :
. LINES OH— 20— 207A 202 _ .
‘ Tp1 sl o 206 205 [ !
' ~AC1 -_ |NEG U — O ' ON BASE, IN FRONT OF MAIN TRANSFORMER '
‘ —BLACK=o-| 13 Y0 0._1 @ e %’) N\ REACTOR [ OUTPUT CHOKE ‘
. < . BOTTOMCAP, (1125 Rﬁ){ﬂ E ~~_x 8 '
' AL = L POWER SUPPLY ALIGBT MODULE (HALF) s '
. —GREE| ; - < | 6.6K > / | BEHIND MAIN o5 MouNTé)loN TOPOF | L3 384 _ _ '
‘ NS | 2 [eareckr - | TRANSFORMER S s 4 MNERERE | HEATSING <R3 | 10025 ‘

( e A) g g o0ls CONNECTION MOUNTED ONTOPOF TP6 | |c3) e f TP
' GND 200 \206 203 | = e A & CHOKE, UPPER ONE s 150V . 320V '
. | SWITCH BOARD CONNECTION %\ . connecTionwae X8 B MOUNTEDONTOPOF &3 80J 600V 1600 .
- f L (CHOKE, LOWER ONE
' = LAYOUT £ ONDIMODULE ‘ 3 ‘
. ALIGBT MODULE (HALF) fras Xt N .
‘ HIB | (VIEWED FROM COMPONENT SIDE) SWOM = © o047 200mV/400A R4 || 100225 '
. BETWEEN RECONNECT SWITCH - o SHUNT | .
AND INPUT RECTIFIER et ) L 386
. INPUTR O G t | '
. FAN RELAY 203A 208 | (roeeS— a .
. | v W R | — L 5 .
, SW_Com | c CONTROLBD. & & ,
~ 204 ON SHUNT | S 320v
‘ g€ 8§ 2024 I O X2 ! comN e ca== 0 1 160y ‘
' \S, = U | 600V '
" - < - 0047 "
) o BASE, LEAT, & g r (L15RATIOT3 & 20 1 OUTPUT BYPASS )
: & 82 OHMS NEARDIODE & = BEHND SWITCH B0, TeSMNA AZ 'GBT MODULE (HALF) e ASSEMBLY .
. 383 MODULES N\ S 61 o I R I TR BEHINDMAN = %0 % necrioneoe ‘
. BOTH FANS ARE P X g | 2 | I ‘ ‘ T zzcog F g CATE CKT - TRANSFORVER ' “ono2 ool RTV TO CASE FRONT, AT OUTPUT STUDS .
< ] u 8
' ON REAR PANEL o 2> L g | q, e ‘
' AR LOWS " : | o g il - [ g4 '
' INTO H3A ~ | LEFT TERMINAL \ E '
' MACHINE RECONNECT PANEL S8 A ,GBT MODULE (HALF) 24 .
. - — PRIMARY RECONNECT SWITCHES g2 .
. (REAR VIEW) = .
, LEFT SIDE, BEHIND DOOR / Y 207A 201 ! | '
L (SHOWN IN 380-575V POSITION) 207 = |
. LEFT SIDE, BEHIND DOOR ‘ OUTPUT RECTIFIER '
. THERMAL LIGHT Tl | .
. NS | | PCB .
' (—Qi B j | MAIN TRANSFORMER (SCHE. M20522-XXX '
. w | oc Tg;zgmm | MOUNTED ON BASE, NEAR FRONT ASBLY. M20523-XXX) | ‘
' POWER \VA] ‘ PRECHARGE RELAY POTTED ASSEMBLY WITH HEATSINK i
) . 18VAC SUPPLY FOR CONTROL BOARD : )
' A Vv '
. w SW_CoM .
; OUTPUT CONTROL } } 107 01 104 M08 _ 1102 106 3
- T T T
' ¥ Q 5 8 ) =) TOROIDAL CHOKE '
‘ cs w B 88 8 8 5 02 ﬂ 8 e 8 S 8 WR WR MACHINE OPERATION '
. 309 maybe ¢ .
. (275A) MAX MIN (54) - = - *‘ ‘ ‘ L ‘L ‘ ‘ - = \V \L— A e A - l \b W \b i - - = :3?55&%75%@5&1 OF SWITCH BOARD IS OPEN, THE TWO MAIN CAPACITORS .
: " 375 7 -3 312 JL6 927 328 J21 J22 338 3310 J34 335 33'13 33T, @ oy 13:693-133-333-2 o Varc ARE PRECHARGED THROUGH CURRENT LIMITING RESISTORS. DURNG THIS TIVE
. LOCAL POT WIPER J11 v 12V SHORT: CRLON, MACHINE OUTPUT ON 2 When dis. 32:6 | — 229—= THERMAL LIGHT AND FANS ARE ON :
376 Viet 1 OpEN: CRLORF MAGHINE OUTPUT O v comected 34-2 b= W221. UNDER NORMAL CONDITION, THE PRECHARGE TIME LASTS ABOUT 3 SECONDS,
' 377 — A5V 10POT when HS of J1-9 e om o PEN: CRLOFF, MACHINE OUTPUT OFF o U | pomsuicn () ) () () ) R222 THEN CR1 CLOSED, FAN RELAY OPENS (FANS OFF) AND THERVAL LIGHT TURNS OFF. '
' 3758 I PWM - -15V| J4-1 'ﬂ PWM IS SHUT DOWN DURING PRECHARGE TIME, THEREFORE MACHINE OUTPUT IS '
' | 5.1v PRECHARGE CUR B | DISABLED REGARDLESS OF WELD MODE. '
! TIMER PTDRIVER PRIVARY CURRENT FB VOLTF8 CONTROL BOARD FUNCTIONAL DESCRIPTION UNDER ABNORMAL CONDITONS SUCH AS EITHER THE VOLTAGE OF THE TWO MAIN '
' SWITCH CLOSED: NO OFF ’ (3 SECONDS) /CONTROLS OUTPUT, HOT START AND ARC FORCE CAPACITORS IS TOO LOW (LESS THAN 200V) OR TOO HIGH (HIGHER THAN 450V), THE !
' HOT START HS ENABLE "TURNS ON AND OFF THE SWICH BOARD RELAY CR1 SWITCH BOARD PROTECTION CIRCUIT WILL DISABLE THE CONTROLL BOARD '
. J1-5 — ’N — v ACCORDINGLY. PRECHARGE TIMER , CRL NEVER CLOSES AND MACHINE OUTPUT IS NEVER ENABLED '
' . F=—dooms | oCV TRIGGERS SWITCH BOARD THROUGH PULSE TRANSFORMER .
' SWITCH OPEN: HOT HOT START CKT L TURNS FANS ON AND OFF. TYPICAL OCV ,
' START HOT START Tk congonent: I8 R2 g CONTROL BOARD COMMON IS DIFFERENT FROM SWITCH STICKMODE - QUTPUT CONTROL SET AT 40A OR HIGHER: 63V, IGBT .
B @ BOARD COMMON. REGULATED ON-TIME, INPUT INDEPENDENT B
w OUTA OUTB 3 - OUTPUT CONTROL SET BELOW 40A: AROUND 35V, IGBT
' (PREVENT MISCONNECTION —; J1-3 LOCKING PIN 8 SLOPE POWER SUPPLY: MIN ON-TIME, INPUT DEPENDENT '
) BETWEEN J12.02) | 2 FAN-OFF ouTPUT ST T ENSATION | 18VAC FROM AUX. TRANSFORNER, PINS 1 & 2 OF 32 )
' ARC FORCE | = DELAY TIMER SHUT_DOWN | TIGMODE - OUTPUT CONTROL SET BELOW 150A: 35V, IGBT MIN ON-TIME, .
. = (7 MINUTES) INPUT DEPENDENT .
. 5 CURRENT CONTROL - OUTPUT CONTROL SET AT 150A OR HIGHER: 63V, IGBT REGULATED .
. E V+| AMPLIFER ON-TIME, INPUT INDEPENDENT .
" e "
= FAN-AS-NEEDED
' 10max G MINC10) g SVER CURFENT v 124 316 été;ég“s ARE NORMALLY FANS TURN ON WHEN WELDING CURRENT IS AT 15A OR HIGHER AND STAYS ON
= = ™ TE Il
' 328 J1-10 — K > SHORT _ARC PUWM FOLDBACK (o08) 4Oﬁ'\ FOR 7 MINUTES AFTER STOP WELDING '
' 327 AF CONTROL N4 ] REMOTE TRIGGER .
" I STANDARD MODEL '
' MODE | SWITCH BD. BEHIND HEATSINK, NEEDED ONLY IN REMOTE CONTROL TIG MODE TO TURN ON OUTPUT
. | HEATSINK NEAR TOP CAP. RED-D-ARC MODEL ,
' SWITCHOPEN:  TIG B TSTAT REMOTE TRIGGER IS NOT NEEDED, OUTPUT IS HOT ALL THE TIME .
. +15V TO SWITCH ) .
' 304 J1-11 —w +15v LOC. WIPER = .
, . = 1 MAX OUTPUT @ \
: SWITCH CLOSED: STICK f IR TIG=0V, STICK=15V J1-8 —o STk REw.WPER CLAVPING GROUT | oUTPUT '
. © RECT ABOVE AUX. TRANSFORMER, .
) HEATSINK NEAR BOTTOM MODULE LAST NUMBERS USED | LEAD COLOR CODE: COMPONENT VALUE UNITS: .
' g | | TSTAT c4 B-BLACK OR GRAY CAPACITOR: MFDVOLTS :
' LOCIREM & 2 D4 G-GREEN RESISTOR: OHMSWATTS '
' [ [ b 5 O-ORANGE .
. SWITCH CLOSED: REM Ra R-RED OR PINK CONNECTOR PIN NUMBERS: '
' -0V, REM=: CHOKE UBLUE '
330 LOC=0V, REM=15V 112 P6 EX. 12PIN CONNECTOR
‘ LOCAL POTWIPER TSTAT ON CHOKE COIL WAWHITE '
. 277 LOCAL POT WIPER iy Y-YELLOW :
) SWITCH OPEN: LOCAL J2-12 56 (NOT PRESENTIN 12 —= 6 .
' REMOT POT WIPER TURN ON THERMAL LIGHT EARLIER MACHINES) LABELS: '
‘ 77 76— 23 - i 125 — 320 & coMoN e ‘
' 75— J29 ﬁﬂ 4 /77 FRAVE GROUND '
\v4 LATCH

. D.E.F ARENOT .
. PRESENT IN ES275i 2 ﬁ—' el I = EARTHGROUND |  VIEWOF COMECTOR ONPCBOARD .
' 41’ 1 5210 L /%] TRGGER ) TsTAT & TRIGGER CRCUIT CONTROL PC BOARD | rms DDOCUMENT CONTAINS PROPRIETARY INFORMATION OWNED BY LINCOLN GL:]BAL INC. AND MAY NOT BE DUPLICATED, COMMUNICATED '
' REMOTE TORGIDAL CHOKE 2 { STICK ————= (SCHE. GA7100X PROPRIETARY & CONFIDENTIA HER PARTIES OR USED FOR ANY PURPOSE WITHOUT THE EXPRESS WRITTEN PERMISSION OF LINCOLN GLOBAL, INC. '
! AMPHENOL N ) ' THE INFORMATION ON THIS DESIGN INFORMATION | REFERENCE: | E)JIPMENT TYPE: % 1 1 !
‘ (3PININES2751) o ASBLY GA372XXX) PRINT IS FOR REFERENCE oRaeY. | GA369-1 & V275 SIES27S oocumwP e o B .
‘ o T o e SHORT - = - - - - - = - - - = - - - - RS U s e SUBIECT: MACHINE SCHEMATIC KovetR revsion [ ‘
' S DIFFERENT MATERIAL | APPROVAL PROJECT - g '
: 2| LEADS 77 & #75 /RE REVERSED INES275i (RED-D-ARC MODEL) FROMANACTUALMACHINE.  [aperoves: - NONE | epacton: NA [ore 6710112004 |rumen CRM36495 l G4369-2 A B :

NOTE: This diagram is for reference only. It may not be accurate for all machines covered by this manual.

LINCOLN &
CELECTRIC ] V275-S
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G-8

ELECTRICAL DIAGRAMS

G-8

SCHEMATIC - CONTROL PC BOARD (G4371)

HOT START

10K
W
ARC FORCE

OUTPUT
CONTROL

REMDTE 7 oy (3

CONTROL

SET POINT CIRCUIT o
o
PRIMARY .
CURRENT W™
TRANSFORMER #1 AR
>
415y 5
07
- 1A/FR s s
o= Loov & |2 022
r S0V
1€
5 ° { ! 'Df 200
h5A
14/FR
b PRIMARY (ER
CURRENT 14 ‘
TRANSFORMER #2 <
o Ve
1A/FR 400V
5 wov
>
v g PRIMARY CURRENT FEEDBACK
STICK
© vere [
7y 20
4oov
4
o (5 hago
1923nV/2504
SHUNT o
@ <2 e L2 —e I=Ten|
b ot e
w2
01
S0
G0 Ve SHUNT AMPLIFIER
00V HOLD DOWN
+Vref Vou
TR
[
Ve

STICK_SW
[

/SHORT_ARC
O

SHORT_ARC
>

FROM
PROTECTION
CIRCUIT

— 8

3

PRECHARGE TIMER

1 10 LotAl O Loca
o
458LB
+ apc— 6&2 Varc
45y
+2V_UNREG
3
CAPACITOR
PRECHARGE

PRECHARGE
TIMER 1oy

RELAY COLS
ON SWITCH PCB

o>

A pecone (2
45368

CLOCK INH

SHORT_ARC

400V
8

D14
1€

51V
W 100k 7

L]
073A
5V

TIGARC_BREAK —, FE)
CURTFB

AN +15V_DRIVER
PWM +15V_DRIVER
£ |100k
&
I 3
s
Lvst vs2 >
OUTPUT_OFF [>———— RT4 2l inpur oUTPUTL
BT s [37L “enot X6 outPuTZ
01
L2 7 ¢ S LLSIBN  GNDZ 0 pULSE
TRANSFORMER
o 14 +15Y
3267 =<
£ oo
+15V_DRIVER
AV 1°°K —_ NN
Lvst vs2
R53 2 INpUT ouTRUTL
5T 077 [zsL “enot X3 outpPuTz
01
v 74 A LLSIBN  GND2
ouTa L i,
v outs PULSE TRANSFORMER DRIVER
AT
o[
3947
CUR_FB[
zsz.K
3
01
@ s ref
6N 4 2L Ve
B T ¢
|
arv T 09
y | £00v
D15 i fpr GND
100V
AL00V |
| GND
i
oty 2904

OVER CURRENT FOLDBACK

CURRENT CONTROL AMPLIFIER

+15V

TRIGGE}

+12V_UNREG

THERMOSTATS

EEVL
1.50K

/SHORT_ARC

1A
2t LOOV

TSTAT CIRCULT

o

1A 40OV

D4t
1A
400V

047 681K v
GND
400 1.75><
/SHORT_ARC =
WELDING
0L O
048
A TIG SOFT SCRATCH g
£00V GND GND 0OCV DETECTOR
OUTPUT_OFF
+15V TIGARC_BREAK

[ FANDN

J1>5

X))

1w
IV
VEND

CJSTICK

1A 02 U2
400V

THERMAL
LED LIGHT|

VOLT_FB
D, TIG ARC BREAKING DETECTOR

TOR (1KHZ)
RT

TIG OUTPUT MODULA
1€ +15V +15V_DRIVER TSTAT AND PWM ENABLE CIRCUIT Voo DURING * TOUCH STA!
052
1A
400V +15V
R7S *
i it out
=
815 2T ‘L L Its L L L L LL
GND vdd Vdd
10[0506 il +,EBSZ9 ] e 29 | os
0, 2 12 X10 0z2| X9 022 Xt X3 022 X7 X1 022 X8
22N 45368 OV 45368 R 40668 SOV 33074m 1014 SOV LoseB
Vss Vss
0z15
P T B 8 7 7 it T 7
W ‘
t €7END
GND POWER SUPPLY

e

UNUSED MOLEX PINS

914
B
C
b
CLOCK INH

WELDING

4584LB

FAN_ON

GND

+12V_UNREG

FAN AS NEEDED WITH 7 MINULTS TURN-DFF DELAY

GENERAL INFORMATION

ELECTRICAL SYMBOLS PER E1537

CAPACITORS = MFD ( .022/50V UNLESS OTHERWISE SPECIFIED)
RESISTORS = Ohms ( 1/4W UNLESS OTHERWISE SPECIFIED)
DIODES = 1AL00V ~ (UNLESS OTHERWISE SPECIFIED)

R 150
[ ]
o

LABELS

LAST NG- USED
0-8 TP-1
X- 12
0Z- 16

I\ SUPPLY VOLTAGE NET

—(O) POWER SUPPLY SOURCE POINT
Y/ COMMON CONNECTION

/77 FRAME CONNECTION

—— EARTH GROUND CONNECTION

PROPRIETARY & CONFIDENTIAL

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OWNED BY LINCOLN GLOBAL, INC. AND MAY NOT BE DUPLICATED, COMMUNICATED
T0 OTHER PARTIES, OR USED FOR ANY PURPOSE WITHOUT THE EXPRESS WRITTEN PERMISSION OF LINCOLN GLOBAL, INC.

SINCE COMPONENTS OR CIRCUITRY ON A
PRINTED CIRCUIT B0ARD Moy ChaNe | CESIEN INFORMATION | pererence: | EQUIPMENT TYPE: V275-S PAGE  ODF 1
WITHOUT AFFECTING THE INTERCHANGE- [oRaWN Bv: TN | 62665-101 OCOMENT BOCOHENT
ABILITY OF A COMPLETE BOARD, THIS .
DIAGRAM MAY NOT SHOW THE EXACT  |ENGINEER: LC/TN S[iﬂLENUTL‘S SUBJECT: SCHEMATIC, CONTROL PCB NUMBER: REVISION
COMPONENTS OR CIRCLITRY OF CONTROLS VATERIAL APPROVAL PROJECT _
HAVING A COMMON CODE NUMBER, | APPROVED oraWING | dispasition. NA l DATE. 0470872003 lNUMBER crv3zes7 |G 4371-181 A

NOTE: This diagram is for reference only. It may not be accurate for all machines covered by this manual.
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G-9

ELECTRICAL

DIAGRAMS

G-9

PC BOARD ASSEMBLY-CONTROL (G4372)

EN-170

LINCOL

ENGINEERING CONTROLLED

2-TLEVO ANUFACT RS,

\
NG. NHK 7

Yes

/\ /\\

CHANGE DETAIL REVISED NOTE N.D.

-—=16.00)

MANUFACTURED AS

G4372-2D0

PART NO:
PER E1911

IDENTIFICATION CODE

1 _R14 1 _|519400-3022__ |RESISTOR.MF, /4W,39.2K,1%
ITEM [PARTNUMBER | QTY. |PC BOARD REF DESIGNATORS _ |DESCRIPTION B RT7 T 16754001652 [RESISTOR NF 1AW 165K 1%
[SEEDETAL | T __|CONTROL PC BOARD BLANK 43 [R18, R126 2 [516400-2210__ |RESISTOR,MF, 1/4W,221,1%
44 |R19, R31, RAB, R0, 9 |519400-1501  |RESISTORMF, 1/4W,1.50K, 1%
3 M19436-5 1 POTTING TRAY R107, R128, R132,
4 [S802580 2 SELF TAPPING SCREW 4 2;32,;;;5:;57 R6%, 519400-4752  |RESISTOR,MF, 174W,47.5K 1%
5 leny T70g EPOXY ENGAPSULATION RESIN R e e | 157 MF 1WA 5K T
6 JE339 ASREQD ELECTRICAL INSULATING COMPOUND R i [6164053527 _ |RESISTOR.MF, 1/4W.3.32K,1%
. 7 |s20580-2 1 HEATSINK | 47 |R25, Ra7. Ro9, R108, | 8 |S19400-3322  |RESISTOR,MF, 1/4W,33.2K, 1%
\ 4 ) 8 |s252531 i HEATSINK MOUNTING CLIP R109, R115, R134, R150
/' = FOR ITEMS LISTED BELOW REFER TO ELECTRONIC DATABASE FOR COMPONENT SPECIFICATIONS 48 |R76, R85, R97, R142 4 |ST9406-1000 RESISTOR, MF, 174W, 100, 1%
. R - 3
FERRECERENGES ~— JOTY[PART NUVBER [DESCRITION |50 {Rat R {STou04750 " [RESRTORME TAW.A75.1%
T |C1, C8, C10, C12. C15, | 23 |S16668-5 CAPAGITOR, CEMO, 022,50V,20% g5 T 5754000457 [RE SIS TOR M /4w 24 3K 1%
C18, C21, 29, C30, | 5% |Ra0 7 [§79406-2941  |RESISTOR.MF. /AW, 2.94K, 1%
/ C31, 633, 035, C36, 53_|R41, R53, R7A 3 [5194002670 _|REGISTOR,MF, 1/4W,267, 1%
C40. C41, C44, C47. 54" |Rd2, R43 2 |S194002RG0  |RESISTOR,MF,1/4W,2.00,1%
C50. C53, C54. CS5. 55 |R44, R79 2 |S19400-47R5 _ |RESISTOR,MF, 1/4W,47.5,1%
C58, €63 56 |R49, R56, RO1, R102, | 8 [510400-3323  |RESISTOR,MF.1/4W,332K,1%
@5 o) 7 |C2, C24, C25, C60, C61 | 5 |513490.42 CAPACITOR, TAEL,1.0,36V, 10% R118, R124, R125, RI30
: 3_|C3, Ci7, C19, C34, C57 | 5 |5166681 CAPACITOR,CEMO,22pF, 100V,5%
4 |C4,C5.C14 3 }S16668-4 CAPACITOR,CEMO, 2700pF, 50V,5% 57 |R64, K66, R86 3 [519400-8251 RESISTOR,MF, 1/4W,8.25K, 1%
5 [Cs 1 [S13490-203 CAPACITOR,PCF .01,50V,2% [ 56 _|Re8 1 [5194006191  |RESISTOR MF,1/4W,6.19K,1%
6 [C7, C20 2 [S16668-3 CAPACITOR,CEMO, 160pF, 100V.5% 5¢ [R59, Rg2, R100 3 |S19400-1502 RESISTOR,MF, 1/4W,15.0K,1%
7 _|Co 1 [5166682 CAPACITOR,CEMO,47pF, 100V,5% [ 60 |R61, R62, R98 3 [519400-8252 _ |RESISTOR,MF, 1/4W,82 5K, 1%
g [CiT 1 [513490-19 CAPACITOR, TAEL, 1.8,20V,10% 61 _[R64 T [519400-6810 _ |RESISTOR.MF, 1/4W,661,1%
g |ciz 1 |513490-25 CAPACITOR, TAEL 4.7,35V 10% 52 |R75 T [S18380-5 THERMISTOR,P1C,0.5-1,17 OFHMS 0.5A
0 [C16, C23, C26, C27, | 14 [S16668-11 CAPACITOR,CEMO, 0.1, 50V.10% &3 |R76, R/T 7 |519400-2212___|REGISTORMF, /AW, 22.1K, 1%
C37, C38, C42, C43, 64 _|Re7 7 [519400-2213  |RESISTOR,MF, /AW, 221K, 1%
Cas, Ca, C49, C51, 65 |RS3, R94, R136, R137_| 4 |S19400-20R0___|{RESISTOR,MF,1/4W,20.0,1%
cs2, co2 6 _|R96, R111, R112, R129 | 4 [518380-1 THERMISTOR,PTC,56 OHMS S0MA
11 [C22 1 [$13490-135 CAPACITOR,TAEL,1.0,50V,10% 67 |R103, R119 2 [S19400-6811 RESISTOR,MF, 1/4W,6.81K,1%
12_|C28. C39 2_[S13490-173 CAPACITOR PEMF, 1.0,63V,10% | 68 [R188 " "7 171 |519400-1822 _ |RESISTORMF, /AW, 18.2K,1%
15.84) 13 1C32, C45 2 |316668-6 CAPACITOR,CEMO,4700pF 50V, 10% 69 |R138, R139, R140, R141] 4 |S19400-33R2 RESISTOR MF, 1/4W,33.2,1%
14 |Cs6 11513490178 CAPACITOR,ALEL.1000,35V,20%
15_|C59 1 |513490-197 CAPACITOR,ALEL,82,35V,20%,LOW-ESR 70_[TP1 1_|T13640-15K MOV S0VRMS, 15J,14MM
16_|DZ1, DZ2, DZ17 3 |T1270262 ZENER DIODE, 1W,5.1V,5% 1N4733A 7 |X 1_[S15128-18 1C,0P-AMP.QUAD,HIGH-PERF 1014
17_|DZ3, Zi3 3 [112702-59 ZENER DIODE.5W,3.3V.5% 1N563338 72 X2 1_[{M16456-2 1C,PWM-CONTROLLER, -MODE. 3846
18_|DZ4, D25, D215 3 |T1270225 ZENER DIODE.5W.20V,5% 1N53578 NA | 73 [X3. X8 2_{S15018-6 1C.CMOS, SWITCH, ANALOG, QUAD. 4066(5S)
19 |0z7, 78, 0212 3 [T12702-19 " |ZENER DICOE, 1W,12V.5% 1N4742A NA [ 74 X4 1_|s15018-4 10,0MOS INVERTER, SCHMITT, HEX 4584(SS)
20 1028 T 570027 SENER DIODE. TW 10V, 5% TNAT40A NA. |75 [%6, %6 7_[515018-21 iC.CMOS, DRIVER MOSFET,4451(55)
21_|DZ210, DZ11 2 |T1270229 ZENER DIODE, 1W,15V,5% IN4744A M 1 51512618 CF CHIP.SUAD, HISHEERF.33074
S lone T 270233 SENER DIODE 6W 10V 5% TNG3478 NA.[ 77 _[X9, Xi0 2 _[515018-13 iC,CMOS, TIMER, PROGRAMMABLE, 4536(35)
23_|0zi6 7 [T12702-45 ZENER DIODE, 1W,18V,5% TN4746A LCIET 1 |S15128:6 VOLTAGE REGULATOR
24 [D1, D2, D3, D10, D11, | 44 [T12166-1 DIODE AXLOS. TA. 400V 79 [X12 1 [515128-4 OP-AMP, QUAD, GEN:PURPOSE 224N
D12, D13, D15, D16,
D17, D20, D21, D22, .
o @ D24, D26, D27, D31, UNLESS OTHERWISE SPECIFIED:
. D32, 033, D34, D35, RESISTANCE = OHMS
...... D36, DI7, D38, D39,
D40, D41, D42, D4,
D45, D46, D47, D48,
D49, D50, D51, D52,
D53, D54, D55, D56,
D57, D58, D59 -
25 |04, 05, D6, D7. D8, D9, | 0 [T112705-34 DIODE AXLDS, 1A, 400V, FR, 1N4936
[ — — D18, D19, D43
26 (014,025 | 2 [Tiz2ro5-22 DIODE, AXLDS,0_15A.75V, NG 14
27_|D23, D28, D29, D30 4 [T12705-23 DIODE, SCHOTTKY, AXLDS, 1A, 30V, IN6816 .
728 |91 02 2 [$24020-13 CONNECTOR, MOLEXMINI,PCB, 12-PIN, TIN SCHEMATIC REFERENCE - G4371:2D0
29 |3 152402010 CONNECTOR, MOLEX.MINIPCB, 10-PIN.TIN
30 |4 1_|5240202G CONNECTOR, MOLEX MINI,PCB,2-PIN,GOLD
31 |Qf. G2, Q4, Q6. Q7. 08| 6 |112704-68 TRANSISTOR, NPN, TO226,0.5A,40V,2N4401
NA| 32 {Q3, Q5 2 |T12704-80 TRANSISTOR,NMIF, T220,4A., 100V, IRF510(SS)
~ 33 |RT, R20, R22, R65, R66,| 9 |S19400-4751  |RESISTOR,MF. 174V,4.75K, 1%
R67, R71, R123, R133
34 [R2” 1 |$19400-1503 RESISTOR MIF, 114W, 150K, 1% NOTES:
35 |R3, R38, R62, R73, R78.| 11 |519400-1003  [RESISTOR,MF, 1/4W. 100K, 1% .
8 R104, RH
;:;fgf;,gf 105, NA CAUTION: 7HiS DEVICE IS SUBJECT TO DAMAGE BY STATIC
36 |Ré R7. Re, R21, R28, | 15 |519400-1001  |RESISTORME. VAW, 1.00K, 1% ELECTRICITY. SEE £2454 BEFORE HANDLING.
23’:: ggg: 2??653?20\ NC.  SECURE P.C. BOARD ASSEMBLY IN PLACE WITH ITEM (4)
Rzt Ri27 (2 PLACES), 5.3 +- 5N, LBS
37 [R5, Ri22, R131, R147 | 4 |$19400-3320 __|RESISTOR.MF, /4,332, 1% . o ATEST .
38 [R6, R12, R15, R16, R30,| 20 [§19400-1002  |RESISTOR,MF, 1/4W, 10.0K,1% ND. PRINT'GAST2 " (LATEST DASH NUMBER AND 1.D. CODE) ON LABEL.
R45, RS0, R63, R69, NE. AL CONNECTORS MUST BE GREASED WITH ITEM (5) PRIOR TO
R70, R72, R80, R83, ENCAPSULATION.
R85, R101, R113, R114,
15.50 R116, R145, R146 N.G.  PART MAY TILT +- 10° FROM PERPENDICULAR TO PC BOARD.
39 _|R9, Ri43 2 |519400-1821 __|RESISTOR,MF, /AW, 1.82K,1% NH. WHILE APPLYING ENCAPSULATION, APPLY SOME OVER THE TOP
40 |R10, R11, Ri3, R106__| 4 [S19400-5622 _|RESISTOR.MF, /4W,56.2K,1% OF ITEM 11 TO HELP SECURE {TEM 11 IN PLACE.

TEST PER E4062-C
P.C. BOARD BLANK INFORMATION

BUY BLANK COMPLETE AS G4372-D (4 LAYER PER E3281)
(MAKES 6 BOARDS PER PANEL SEE ELECTRONIC FILE FOR ¢
ADDITIONAL INFORMATION J

PANEL SIZE PER E1911

e
BracTuinG o smcs e tants | DESIGN INFORMATIOY P

REFERENCE EQUIPMENT TYPE:

o
sgE]
;é:
s
28
i

%
WATERAL IOLERAICE (1) TORGREE | EvomEER
WITH PUBLISHED STANDARDS,

Joramey: e 4

DO HOT SCALE THIS DRAWING ] A"PROVED: Dy )

Ga372-1
SCALE:

INVERTER WELDERS

pacte _1_orF 1

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OWNED BY LINCOLN GLOBAL, INC. AND MAY NOT BE DUPLICATED, COMMUNICATED
PROPRIETARY & CONFIDENTIAL: 15 61 pARTIES OR USED FOR ANY PURPOSE WITHOUT FHE EXPRESS WRITTEN PERMISSION OF LINGOL. GLOBAL, INC.

CONTROL PC BOARD ASBLY e

MATERIAL

oseosinio. UF

11

NOTE:

machine.

pATE

[APPROVAL

PROJEC _
1201072004 _|humprg, CRM22116-FD | G4372-2

D

DOCUMENT
REVISION:

Lincoln Electric assumes no responsibility for liablilities resulting from board level troubleshooting. PC Board repairs will invalidate your factory warranty. Individual Printed Circuit Board Components are not available from Lincoln Electric. This information is pro-
vided for reference only. Lincoln Electric discourages board level troubleshooting and repair since it may compromise the quality of the design and may result in danger to the Machine Operator or Technician. Improper PC board repairs could result in damage to the
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G-10

ELECTRICAL DIAGRAMS

G-10

SCHEMATIC SWITCH P.C. BOARD (L12016)

LINCOL

4< 8 EJIO

FROM
CONTROL
BOARD D15 ]
(Relay Drive) 1A
LOOV

2|Vdd

Xb&
SBOBASCNY]

10.0K 3|Vss

Undervolt_Protect

FTPL
TEST E

+15V

UNDERVOLTAGE PROTECTION

X1
226N

7

~ 01
50V

Undervolt_Protect

|
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50V

X1

CAPACITOR
PRECHARGE

Re6 — Ret |—] R78 }J

102K 102K 102K

Re8 —{ Re9 |—] Rr70
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R4 —{ R13 | r72
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RECONNECT

-
) 221K
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+15V
A
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PRIMARIES
TRANSFORMER

2 |5 12715
(1200

Al

Overvolt_Protect

24N

X1

S 6 F2UN

J%S } VEDM

OVERVOLTAGE PROTECTION A

221K

+15V

Undervolt _Protect

OVERVOLTAGE PROTECTION B

FTP-5

A-2
DOCUMENT

REVISION
A

LAST NO. USED

R-116 X-4  DZ-10

-3 g1 CRL

p-28 T-1 0CI-3
PAGE 01 OF 01

DOCUMENT
NUMBER
L 12016-2F0

/ COMMON CONNECTION
—L— EARTH GROUND CONNECTION

4\ SUPPLY VOLTAGE NET
/77 FRAME CONNECTION

—(O) POWER SUPPLY SOURCE POINT

LABELS

PROECT  CRM36544

NUMBER

05/26/2004 |

V275
SCHEMATIC, SWITCH PCB

NA|

APPROVAL

022/50V UNLESS OTHERWISE SPECIFIED)
DATE

1/4W  UNLESS OTHERWISE SPECIFIED)
(UNLESS OTHERWISE SPECIFIED)

(

MFD

= Ohms (
1A400V

EQUIPMENT TYPE:

SUBJECT

MATERIAL
DISPOSITION

GENERAL INFORMATION
ELECTRICAL SYMBOLS PER E1537

CAPACITORS
RESISTORS
DIODES

G3172-2
DO NOT
SCALE THIS
DRAWING

Ret —{ r3z | 3L |

100K 100K 100K

o— R102 | R101 |— R1oo |— R99 | Rite 31+ 4 !

FILTER
CAPACITOR
—B203A

E1 E2 E3 E4
114 11 |14

22 cL
1.50K 1.50K 1.50K 150K 150K 022
5W 5W 5w 5w 5W 50v
g R84 |—] R97 |—{ ro8
o 1.50K 1.50K 150K
+ 5W 5w 5W +15V
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RECONNECT
203
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9

PRIMARIES
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=

=
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E1 E2 E3 E4

6.19K

Peak_Detect

MISCONNECTION PROTECTION

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OWNED BY LINCOLN GLOBAL, INC. AND MAY NOT BE DUPLICATED, COMMUNICATED
SP

DESIGN INFORMATION | REFERENCE

DRAWN BY: SP
ENGINEER:
APPROVED:

pROPRIETARY & CONFIDENTIAL TO OTHER PARTIES, OR USED FOR ANY PURPOSE WITHOUT THE EXPRESS WRITTEN PERMISSION OF LINCOLN GLOBAL. INC
SINCE COMPONENTS OR CIRCUITRY ON A
PRINTED CIRCUIT BOARD MAY CHANGE
WITHOUT AFFECTING THE INTERCHANGE-
ABILITY OF A COMPLETE BOARD, THIS
DIAGRAM MAY NOT SHOW THE EXACT
COMPONENTS OR CIRCUITRY OF CONTROLS
HAVING A COMMON CODE NUMBER.

R21

b r0o }—{ rRe }— r7 |—nus

RECONNECT

150K
s5w

3528
FILTER
CAPACITOR
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JEnT

/\

1

150K 150K 150K 150K
5w 5w 5w 5w
R —{ R — rs ] rs

1.50K 150K 150K 150K
5w 5w 5w 5w

Overvol

—{ >

NOTE

202, 203, 206 & 207 BOLT ON WITH FILTER CAPS

NEGATIVE
207 l INPUT RECTIFIER

t_Protect

J10 7%

NOTE: This diagram is for reference only. It may not be accurate for all machines covered by this manual.
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G-11 ELECTRICAL DIAGRAMS G-11
PC BOARD ASSEMBLY - SWITCH (G4372)

Z2-G8SFD ]ENGWEERWG CONTROLLED | CHANGE DETAIL: REVISED IDENTIFICATION CODE. Item Qty [Part No. Description
MANUFACTURER: No REVISED R3..R116 PART NO. 1 1 ISEE BLANK P.C. BOARD BLANK
2 2 |M16100-59 ELECTRONIC MODULE (A1,A2)
3 5 |S23008 CONNECTOR (B201,B204,8205,B208,8208)
4 4 |T9147-15 EYELETS (MALE)
5 4 |Tot47-41 [EYELETS (FEMALE)
6 4.0 0z |E2861 SEALANT
TTEM TY | PART NO. DESCRIPTION
C1,67.C20,C32,C35 5 | 516668-11 | CAPACITOR,CEMO,0.1, 50V, 10%
C2,C3,C34 3| 51349042 | CAPACITOR,TAEL,1.0,35V,10%
C4,C15,C16,C17,C31 5| 513490-181 | CAP,ALEL,22,63V,20%
c5 1] $13490-32_| CAPACITOR,TAEL,18,15V 10%
C6,C8,C9,622,C23,C24 6| "820500-17 | CAPACITOR,PPMF,0.1,630V,5%,BOX
C11,C12,C10 3| §16668-9 | CAPACITOR,CEMO, 150p, 100V,5%
T13,014,518,C29,C30,638 7| E16666-5 | CAPACITOR,CEMO, 022,50V,20%
36
(C25,C26,C27,C28 4| S18668-1 CAPACITOR,CEMO,22P, 100V,5%
CRA 1| 61420318 | RELAY,DPST,12VDC,AG-CDO
D7,02,03,04,07,08,08,010 T T12196-1 | DIODE,AXLDS, A, 400V
13,015,028
D14 1| 1121992 DIODE,AXLDS, 1A, 1000V
D20,D21,D22,D23,024,D25 8| T1270522 | DIODE,AXLDS,0.15A,75V,1N914
e . 028,027
(4 A 5> N.E, NF. DZ1 1| _112702-52 | ZENER DIODE, 1W,5.1V,5% 1N4733A
DZ2 1| T12702-20 | JENER DIODE, 1W,15V,6% 1N4744A
/\ D73,026,027,020,0210 5 | T12702-45 | ZENER DIODE, 1W,18V,5% 1N4746A
DZ4,0Z5 2 | T12702-19 ZENER DIODE, 1W,12V,5% 1N4742A
DZ8 1| T12702-4 | ZENER DIODE, 1W,20V,5% TN4747A
e o J10 1] 5240208 | CONNECTOR,MOLEX MINI,PCB,8-PIN, TIN
R .045 %92 OCI1,0CI12,0Ci3 3| $15000-22 | OPTOCOUPLER,PHOTO-Q,70V,CNY17-3/VDE
: NA. Q1,02 2 | T12704-73 MOSFET,4-PIN OIP,1A,100V,RFD110(SS)
MAX, N.A.[Q3 1 | T12704-86 TRANSISTOR,IGBT,T247,1200V,45A,FAST(SS)
16— N.A. [Q4,05,06,07,08,00,010,G11 | 8 | 11270468 | TRANSISTOR,NPN, T0226,0.5A,40V,2N4401
CRIMP R1,R2,R25,R36,R45,RE0 6 | 519400-2213 | RESISTOR,MF, 1/4W,221K,1%
HEIGHT - NON-COMPONENT R3,R4,R6,R6,R7,RE,R20,R2T | 18 | S25023-1501| RESISTOR, STAND-UP,WW,5W, 1.50K 5%
SIDE R75,R84,R97,R98,R99,R100 o
R101,R102,R115,R116
{9.74 EYELET DETAIL R9,R37 2 | 519400-4752 | RESISTOR,MF,1/4W.47.5K ,1%
R10,R23,R20,R30 4 | 5194001004 | RESISTOR,MF, 1/4W, 1.00M,1%
5 | 519400-4751 | RESISTOR,MF, 1/4W,4.75K,1%
NG, 3 | 519400-2212 | RESISTOR,MF,174W,22.1K,1%
N Nege N — OPEN AREA NOTES: R14,R26,R34,R38,R46,R48 8 | S19400-1002 RESISTOR,MF, 1(4W‘1Q.DK,1%
- . R50,R51
(D / A\ A CAUTION st e oD oo ST T
- . " por— - - — BEFORE HANDLING. 1| $19400-3523 | RESISTOR,MF, 1/4W,332K,1%
TS o E—;ﬁ G852 ] () =T R19,R24,R27,R33 4| $19400-6197 | RESISTOR,MF, 1/4W,6.19K, 1%
~— i - ] - SWITCH " : = R22,R31,R32,R44RE9,R60 | 13 | 519400-1003| RESISTOR,MF, 1/4W, 100K, 1%
N EEREt i N.C. UNLESS OTHERWISE SPECIFIED, THESE AREAS TO BE COVERED ON R63,R107,R108,R108,R110
. (. NN BOTH SIDES OF BOARD (WHERE POSSIBLE) WITH SEALANT PRICR TO
H . o ENCAPSULATION. 1| 519400-2211 | RESISTOR,MF, /AW 2.21K,1%
== Lo e . 1| 5104001372 | RESISTOR,MF,1/4W,13.7K, 1%
Lk g o L N.D. INJECT SEALANT ITEM 6 THROUGH THE PC BOARD HOLES TO SEAL 5 | §1400-6812 | RESISTORMF, 1/4W,68.1K, 1%
. . " F‘:I MODULE LEADS. CAVITY BETWEEN BOARD AND MODULE TO BE 3 | §19400-3321 | RESISTOR,MF, 1/4W,3.32K, 1%
8] & o T COMPLETELY FILLED WITH ITEM 6 SEALANT MATERIAL AS PER R47,R49,R52,R563 8 | S19400-2R00 | RESISTOR,MF, 1/4W,2.0,1%
T IS] APPROPRIATE MANUFACTURING WORK INSTRUCTIONS. COVER ALL R86.R88, R82,RO4 " : -
< 2. MODULE LEADS THAT PROTRUDE FROM THE NON-MODULE SIDE OF THE RS5. R56 7 [ 519400-10R0 | RESISTORNIF, 1AW, T0.0.1%
8 ¥ GE 5 BOARD WITH ITEM 6 SEALANT. 1| 19400-1652 | RESISTOR,MF, 1/4W,16.5K, 1%
TR0 | RESKS ¥ 5
) GZ) ez N.E. FEMALE EYELET TO BE AGAINST THE NON-COMPONENT SIDE AS SHOWN ;ggzzgg,nsv,ms,aﬁﬁas 8| 522365:21R0 |, RESISTOR STAND-UP WW,5W,51.0,5%
8 ja] £ o EYELETMUST NOT SPIN AFTER CLINCHING. R64,R66,R68,R69,R70,R72 & | 5719400-1023 | RESISTOR MF,/4W,102K,1% ]
% 2 R73,R78
z 9 ) N.F. SOLDER EYELET SO THAT SOLDER COVERS ENTIRE EYELET :
z - 'Q_‘NV‘ ; E - Ll o ] AND AL AROUND EYELET ON COPPER SIDE ONLY. R7A 1 [619400-4750 | RESISTOR,MF, 174W,475,1%
= O 45 MG L T R NO ICICLES OR SOLDER BLOBS PERMITTED. R80,R81,R82,R87 4 _|819400-6810 | RESISTOR,MF, 1/4W,681,1%
= "Ig : —-H——H"‘ |‘ ' B [R83,R705,R106,RTT3,R114 B 319400-1000 | RESISTOR,MF, 1/4W, 100,1%
CHE b i H ke R89,R01,R98,R104 4 |S19400-3320 | RESISTOR,MF, 1/4W,332,1%
H S . 5‘“ : i g g N.G. AFTER SOLDERING, INSPECT POWER TERMINAL CONNECTIONS PER E 1880. o T [S1300056 | TRANSF oSV R CASe SR E FERAFTiTE
,,,,,, 4 e
e |§’—‘°ﬁ—m e M- N.J. THIS AREA TO 8E COVERED ON OPPOSITE COMPONENT SIDE OF BOARD WITH NA,1X1.X2 2 15151284 OP-AMP,QUAD, GEN-PURPOSE, 224N
NQ, NR =] - © Y D e ITEM 6 PRIOR TO ENCAPSULATION. DO NOT COAT WITH ENCAPSULATION NA. X3 1181512810 | VOLTAGE REF,ADJ, PRECISION. 431l
285 b MATERIAL ON THE TOP SURFACES NOR THE THREADS. NA.[%4 1_|M15102-3 _ |IC,CMOS,UNDERVOLT-SENSING, RESET,MGU(SS)|
fE&
RS NK. SEALANT HEIGHT BETWEEN MODULES NOT TO EXCEED 17" MAX. COMPONENT
LEAD STICK THROUGH BETWEEN MODULES NOT TO EXCEED .16 " MAX.
N.M. ITEM 2 MODULES SHALL BE MATCHED WITHIN 2 SORT CODES FOR BOTH VCE
(15T PAIR OF DIGITS OF 4 DIGIT SORT CODE) AND VGE (2% PAIR OF DIGITS OF
4DIGIT SORT CODE).
- NQ,NR 'E* N.P. ITEM 218 TO BE ASSEMBLED AND ENCAPSULATED PER E3875.
L CAPACITORS = MFD/VOLTS
N.Q. SEALANT HEIGHT IN DESIGNATED AREAS NOT TO EXCEED 16" MAX RESISTORS = OHMS
- (OPPOSITE COMPONENT SIDE)
N.R. COMPONENT LEAD STICK THROUGH IN DESIGNATED AREAS NOT TO
15" MAX.
NG EHCEED 1578 P.C. BOARD BLANK REFERENCE INFORMATION
(5PLACES) MANUFACTURED AS BUY BLANK COMPLETE AS G4385-E
{4 LAYER BOARD PER E3281)
(MAKES 2 BOARDS PER PANEL, SEE ELECTRONIC FILE
G4385-2E1 FOR ADDITIONAL INFORMATION)
[ o
PART NO: IDENTIFICATION CODE MAKE PER E1911

ENCAPSULATE WITH E1844, 3 COATS
TEST PER E4062-S
SCHEMATIC REFERENCE: 1.12016-2E0

! FOR PARTS ORDERS AND SUBSIDIARY
NK - 1 ORDERS INCLUDE:

(1) T12837-1, (2) $25347-2, (1) S25191-1PRINT

|

_THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION GWNED BY LINCOLN GLOBAL, INC. AND MAY NOT BE DUPLICATED, COMMUNICATED
PROPRIETARY & GONFIDENTIAL:15'071ie7 pARTIES O USED FOR ANY PURPOSE WITHOUT THE EXPRESS WRITTEN PERMISSION OF LINGOLK GLOBAL. ING.
e 1
I s "“‘“’"”’“’”W;W Fererence | EQUIPHENT TYPE: INVERTER WELDERS pace 1 or 1 u
ON3 PLACE DEGIMALS 1S 3 002 DRAWNEY:  oari 43851 DOCUMENT 2
ONALUANGLESIS ¢ 5 OF A DEGREE |- - == =T ' pes ]
o TR ;ﬁéﬁg‘.‘f'&i [0 Ackee |enomeer: Loon [SCALE SUBJECT SWITCH PC BOARD ASBLY "U'"E;R 4385-2 o
= UL RS VT LI LR A— - MATERIAL | APPROVAL PROJECT - r}
2 O NOT SCALE T DRAWIG ] #reroveo: RN | NONE  [iposmon: YF Jowre. - 0311912004 {yiser:  CRM36250 | ]

NOTE: Lincoln Electric assumes no responsibility for liablilities resulting from board level troubleshooting. PC Board repairs will invalidate your factory warranty. Individual Printed Circuit Board Components are not available from Lincoln Electric. This information is pro-
vided for reference only. Lincoln Electric discourages board level troubleshooting and repair since it may compromise the quality of the design and may result in danger to the Machine Operator or Technician. Improper PC board repairs could result in damage to the

LINCOLN !® machine. V275-S
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G-12 ELECTRICAL DIAGRAMS G-12
SCHEMATIC - SNUBBER P.C. BOARD (524761)
19L70S
B40
S
10
5W
R30
CI
150
5W
R20
&7
10
5w
R10
5
150
oW | a | @ | i |
1~ 0047 1~ 0047 1~ 0047 .~ 0047
1000V 1000V 1000V 1000V
B1
THIS SHEET CONTAINS PROPRIETARY INFORMATION OWNED BY THE LINCOLN ELECTRIC CO. AND IS NOT TO BE REPRODUCED, DISCLOSED OR USED WITHOUT THE EXPRESS PERMISSION OF THE LINCOLN FLECTRIC CO. CLEVELAND, OHIO U.S.A.
NOTES : LABELS LAST ND. USED
GENERAL INFORMATION A .
N.A. SINCE COMPONENTS OR CIRCUITRY ON A PRINTED ﬁﬁ R-
CIRCUIT BOARD  MAY CHANGE  WITHOUT AFFECTING ELECTRICAL SYMBOLS PER E1537 SUPPLY  VOLTAGE NET FRAME CONNECTION C- 4
THE INTERCHANGEABILITY OF A COMPLETE  BOARD. CAPACITORS =MFD (———————— UNLESS OTHERWISE SPECIFIED) 40 POWER SUPPLY SOURCE POINT —L— £ ARTH GROUND CONNECTION D- 0
THIS DIAGRAM MAY NOT ~ SHOW THE EXACT COMPONENTS RESISTORS = Ohms ( ————— UNLESS OTHERWISE SPECIFIED) —_
OR CIRCUITRY OF CONTROLS HAVING A COMMON  CODE NUMBER. DIODES = ——————— (UNLESS OTHERWISE SPECIFIED) ./ COMMON CONNECTION FILENAME: S74767 1AB
UNLESS OTHERWISE SPECIFIED TOLERANCE wygn
Chg. Sheet No, X"INFO | DESIGN INFORMATION
ON HOLES SIZES PER E2@056 o
ON 2 PLACE DECIMALS IS + .02 6-2-2000 YMBE26 FQUIPMENT TYPE: INVE@TEQ WELDEQS
ON 3 PLACE DECIMALS IS + .002 DRAWN BY:M Didion
ON ALL ANGLES IS + .5 OF A DEGREE — a
MATERIAL TOLERANCE ("t" TO AGREE KA ENGINEER: M. Bidion SUBJECT: SNUBBEQ pEB SEHEMATIE
WITH PUBLISHED STANDARDS DRWOG.
DO NOT SCALE THIS DRAWING REVISED BY: M3H DATE: 05/23/2000SCALEz NONE ~ REF.: ——- NO. S/LT61
NOTE: This diagram is for reference only. It may not be accurate for all machines covered by this manual.
LINCOLN K
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G-13 ELECTRICAL DIAGRAMS

G-13

PC BOARD ASSEMBLY - SNUBBER (M19532)

NOTE: Lincoln Electric assumes no responsibility for liablilities resulting from board level troubleshooting. PC Board repairs will invalidate your factory warranty. Individual Printed Circuit Board Components are not available from Lincoln Electric. This information is pro-
vided for reference only. Lincoln Electric discourages board level troubleshooting and repair since it may compromise the quality of the design and may result in danger to the Machine Operator or Technician. Improper PC board repairs could result in damage to the

LINCOLN o machine.

V275-S
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SVM ERROR REPORTING FORM

We need to know if there are errors in our manuals. We also value any suggestions as to
additional tests or procedures that would make this SVM a better tool for you.

If you discover new or different “Problems or Symptoms” that are not covered in the three col-
umn troubleshooting chart, please share this information with us. Please include the
machine’s code number and how the problem was resolved.

Thank You,

Technical Services Group
Lincoln Electric Co.

22801 ST. Clair Ave.
Cleveland, Ohio 44117-1199

FAX 216-481-2309

SVM Number

Page Number if necessary

Your Company

Your Name

Please give detailed description below:

SD287 01/99

LINCOLN B
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