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‘ SAFETY

A WARNING

/\\  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 Above For Diesel Engines

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 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
o powered equipment.

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

]
ok ©)

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

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.

1.d. Keep all equipment safety guards, covers and devices in posi-
tion and in good repair.Keep hands, hair, clothing and tools
away from V-belts, gears, fans and all other moving parts
when starting, operating or repairing equipment.

1.e. In some cases it may be necessary to remove safety
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.
S .
1.f. Do not put your hands near the engine fan.
Do not attempt to override the governor or
idler by pushing on the throttle control rods
\‘\ while the engine is running.

1.g. To prevent accidentally starting gasoline engines while
turning the engine or welding generator during maintenance
work, disconnect the spark plug wires, distributor cap or
magneto wire as appropriate.

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

a ELECTRIC AND

— MAGNETIC FIELDS
=W

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

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

2.c. Exposure to EMF fields in welding may have other health
effects which are now not known.

2.d. All welders should use the following procedures in order to
minimize exposure to EMF fields from the welding circuit:

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.
2.d.3. Do not place your body between the electrode and
work cables. If the electrode cable is on your right

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.

2.d.5. Do not work next to welding power source.
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3.f.

3.

3.d.

3.0.

3.h.

e ELECTRIC SHOCK can Kkill.

3.a. 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.

3.b. 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.

Maintain the electrode holder, work clamp, welding cable and
welding machine in good, safe operating condition. Replace
damaged insulation.

Never dip the electrode in water for cooling.

Never simultaneously touch electrically “hot” parts of
electrode holders connected to two welders because voltage
between the two can be the total of the open circuit voltage

of both welders.

When working above floor level, use a safety belt to protect
yourself from a fall should you get a shock.

Also see Items 6.c. and 8.

s

4.b. Use suitable clothing made from durable flame-resistant

4.c. Protect other nearby personnel with suitable, non-flammable

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.

material to protect your skin and that of your helpers from
the arc rays.

screening and/or warn them not to watch the arc nor expose
themselves to the arc rays or to hot spatter or metal.

2
)

5. b. The operation of welding fume control equipment is affected

5.c. Do not weld in locations near chlorinated hydrocarbon vapors

5.d. Shielding gases used for arc welding can displace air and

5.e. Read and understand the manufacturer’s instructions for this

5.f.

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 within applicable OSHA PEL and

ACGIH TLV limits using local exhaust or mechanical ven-

tilation. In confined spaces or in some circumstances,

outdoors, a respirator may be required. Additional pre-
cautions are also required when welding on galvanized
steel.

by various factors including proper use and positioning of the
equipment, maintenance of the equipment and the specific
welding procedure and application involved. Worker expo-
sure level should be checked upon installation and periodi-
cally thereafter to be certain it is within applicable OSHA PEL
and ACGIH TLV limits.

coming from degreasing, cleaning or spraying operations.
The heat and rays of the arc can react with solvent vapors to
form phosgene, a highly toxic gas, and other irritating prod-
ucts.

cause injury or death. Always use enough ventilation,
especially in confined areas, to insure breathing air is safe.

equipment and the consumables to be used, including the
material safety data sheet (MSDS) and follow your
employer’s safety practices. MSDS forms are available from
your welding distributor or from the manufacturer.

Also see item 1.b.
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.Q.‘Zi WELDING and CUTTING
— .
SPARKS can cause fire or
explosion.

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

6.l. Read and follow NFPA 51B “ Standard for Fire Prevention
During Welding, Cutting and Other Hot Work”, available from
NFPA, 1 Batterymarch Park,PO box 9101, Quincy, Ma
022690-9101.

6.j. Do not use a welding power source for pipe thawing.

7.1

7.b.

. Cylinders should be located:

7.d.

7.e.

7.9.

CYLINDER may explode
if 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.

3 3

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

* 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.

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

(] 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.

Electrical Code and the manufacturer’s recommendations.

Refer to http://www.lincolnelectric.com/safety for additional safety information.

INVERTEC® V350-PRO

LINCOLN B



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

Return to Master TOC

v SAFETY v

PRECAUTIONS DE SURETE

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

Sareté 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
quand la machine & 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 sir 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 souder
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.

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 rayon-
nement de I'arc et des projections quand on soude ou
quand on regarde I'arc.

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

c. Protéger l'autre personnel travaillant a proximité au
soudage a l'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 l'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 '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 sUreté, 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 a la terre 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, I'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 sdreté a leur place.
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Electromagnetic Compatibility (EMC)

Conformance

Products displaying the CE mark are in conformity with European Community Council Directive of 15 Dec
2004 on the approximation of the laws of the Member States relating to electromagnetic compatibility,
2004/108/EC. It was manufactured in conformity with a national standard that implements a harmonized
standard: EN 60974-10 Electromagnetic Compatibility (EMC) Product Standard for Arc Welding Equipment.
It is for use with other Lincoln Electric equipment. It is designed for industrial and professional use.

Introduction

All electrical equipment generates small amounts of electromagnetic emission. Electrical emission may be
transmitted through power lines or radiated through space, similar to a radio transmitter. When emissions
are received by other equipment, electrical interference may result. Electrical emissions may affect many
kinds of electrical equipment; other nearby welding equipment, radio and TV reception, numerical controlled
machines, telephone systems, computers, etc. Be aware that interference may result and extra precautions
may be required when a welding power source is used in a domestic establishment.

Installation and Use

The user is responsible for installing and using the welding equipment according to the manufacturer’s
instructions. If electromagnetic disturbances are detected then it shall be the responsibility of the user of the
welding equipment to resolve the situation with the technical assistance of the manufacturer. In some cases
this remedial action may be as simple as earthing (grounding) the welding circuit, see Note. In other cases
it could involve construction of an electromagnetic screen enclosing the power source and the work com-
plete with associated input filters. In all cases electromagnetic disturbances must be reduced to the point
where they are no longer troublesome.

Note: The welding circuit may or may not be earthed for safety reasons according to national
codes. Changing the earthing arrangements should only be authorized by a person who is
competent to access whether the changes will increase the risk of injury, e.g., by allowing
parallel welding current return paths which may damage the earth circuits of other equip-
ment.

Assessment of Area
Before installing welding equipment the user shall make an assessment of potential electromagnetic prob-
lems in the surrounding area. The following shall be taken into account:

a) other supply cables, control cables, signaling and telephone cables; above, below and adjacent to the
welding equipment;

b) radio and television transmitters and receivers;

c) computer and other control equipment;

d) safety critical equipment, e.g., guarding of industrial equipment;

e) the health of the people around, e.g., the use of pacemakers and hearing aids;
f) equipment used for calibration or measurement

g) the immunity of other equipment in the environment. The user shall ensure that other equipment being
used in the environment is compatible. This may require additional protection measures;

h) the time of day that welding or other activities are to be carried out.

INVERTEC® V350-PRO
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Vi

Electromagnetic Compatibility (EMC)

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

Methods of Reducing Emissions

Mains Supply

Welding equipment should be connected to the mains supply according to the manufacturer’s recommenda-
tions. If interference occurs, it may be necessary to take additional precautions such as filtering of the mains
supply. Consideration should be given to shielding the supply cable of permanently installed welding equip-
ment, in metallic conduit or equivalent. Shielding should be electrically continuous throughout its length. The
shielding should be connected to the welding power source so that good electrical contact is maintained
between the conduit and the welding power source enclosure.

Maintenance of the Welding Equipment

The welding equipment should be routinely maintained according to the manufacturer’'s recommendations.
All access and service doors and covers should be closed and properly fastened when the welding equip-
ment is in operation. The welding equipment should not be modified in any way except for those changes
and adjustments covered in the manufacturers instructions. In particular, the spark gaps of arc striking and
stabilizing devices should be adjusted and maintained according to the manufacturer’s recommendations.

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

Equipotential Bonding

Bonding of all metallic components in the welding installation and adjacent to it should be considered.
However, metallic components bonded to the work piece will increase the risk that the operator could
receive a shock by touching these metallic components and the electrode at the same time. The operator
should be insulated from all such bonded metallic components.

Earthing of the Workpiece

Where the workpiece is not bonded to earth for electrical safety, not connected to earth because of its size
and position, e.g., ships hull or building steelwork, a connection bonding the workpiece to earth may reduce
emissions in some, but not all instances. Care should be taken to prevent the earthing of the workpiece
increasing the risk of injury to users, or damage to other electrical equipment. Where necessary, the con-
nection of the workpiece to earth should be made by a direct connection to the workpiece, but in some
countries where direct connection is not permitted, the bonding should be achieved by suitable capacitance,
selected according to national regulations.

Screening and Shielding
Selective screening and shielding of other cables and equipment in the surrounding area may alleviate
problems of interference. Screening of the entire welding installation may be considered for special applica-

tions. 1

1 Portions of the preceding text are contained in EN 60974-10: “Electromagnetic Compatibility (EMC) prod-

uct standard for arc welding equipment.”
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A-2

TECHNICAL SPECIFICATIONS - INVERTEC® V350-PRO

INPUT AC VOLTAGE & DC OUTPUT

Product | Ordering |Input AC Rated DC Output Output Weight
Name [ Information | Voltage | Amps/Volts/Duty Cycle Range with Cord HxWxD
(continuous)
K1728-1 200-230/| 350A/ 34V /60%
Factory 380-415/ Factory
460-480/ 275A /1 31V / 100% 93 Ibs 14.7”x12.5”x
Invertec 575 (42.3 kg) 27.87*
V350- | K1728-2 3 Phase AMPS (373x318x
PRO |[Construction| 60/50 Hz 5-425 Construction 706*)mm
60/50 Hz 93 Ibs
208-230/ | 350A/34V/60% (42.3 kg) * Includes
K1728-7 415/ handles
Advanced |460-480/ 275A / 31V /100% Advanced
Process 575 93 Ibs
1 Phase (42.3 kg)

* Overall Length Including Handle, 27.8” (706mm) without handle.

INVERTEC® V350-PRO INPUT CURRENT

Recommended Fuse Sizes Based On The U.S. National Electrical Code And Maximum Machine Outputs
Input 50/60 Hz Output Recommended

Voltage Phases 275Amps@ 350Amps@ Line Cord Size Fuse Size Notes

31Volts(100%) 34Volts(60%)

208 1 70 94 2 125A Note 1
230 1 62 85 4 125A Note 1
415 1 38 54 6 80A Note 1
460 1 34 42 8 70A
575 1 27 37 8 50A
200 3 37 50 8 80A Note 1
208 3 36 50 6 80A Note 1
230 3 31 42 8 70A
380 3 21 28 8 50A
400 3 20 27 8 50A
415 3 19 26 8 50A
460 3 17 23 8 50A
575 3 14 18 8 35A

—_

. When operating on these inputs, the line cord should be changed to an input conductor of 6 AWG or larger.

OUTPUT CABLES, CONNECTIONS AND LIMITATIONS

Select the output cable size based upon the following chart.
Cable sizes for Combined Length of Electrode and Work Cable (Copper) 75C rated:

DUTY CYCLE CURRENT LENGTH UP 61m (200 FT) 61-76m (200-250 FT)
100% 275 1/0 1/0
60% 350 1/0 2/0

INVERTEC® V350-PRO

LINCOLN E




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

A-3

A-3

INSTALLATION

INSTALLATION

A WARNING
:'{ °® ELECTRIC SHOCK can Kkill.

* TURN THE INPUT POWER OFF AT
THE DISCONNECT SWITCH BEFORE
ATTEMPTING TO CONNECT OR DIS-
CONNECT INPUT POWER LINES, OUTPUT
CABLES, OR CONTROL CABLES.
+ Only qualified personnel should perform this
installation.
+ Connect the green lead of the power cord to
ground per U.S. National Electrical Code.

INPUT AND GROUNDING CONNECTIONS

1. Only a qualified electrician should connect the
Invertec V350-PRO. Installation should be made
in accordance with the U.S. National Electrical
Code, all local codes and the information detailed
below.

2. When received directly from the factory, multiple
voltage machines are internally connected for
460VAC. If 460VAC is the desired input, then the
machine may be connected to the power system
without any setup required inside the machine.

3. Initial 200VAC - 415VAC and 575VAC operation
will require an Input voltage panel setup.

+ Open the access panel on the rear of the
machine.

+ For 200 or 230: Position the large switch to 200-
230.
For higher voltages: Position the large switch to
380-575.

* Move the "A" lead to the appropriate terminal.

POWER CORD CONNECTION

A 10 ft. (3.0m) power cord is provided and wired into
the machine. Follow the power cord connection
instructions. Incorrect connection may result in equip-
ment damage.

Single Phase Input

1. Connect green lead to ground per U.S. National
Electrical Code.

2. Connect black and white leads to power.

3. Wrap red lead with tape to provide 600V insulation.

Three Phase Input

1. Connect green lead to ground per U.S. National
Electric Code.

2. Connect black, red and white leads to power.
Install in accordance with all local and national
electric codes.

PARALLEL OPERATION

The V350-Pro are operable in parallel in CC mode.
For best results, the currents of each machine should
be reasonably well shared. As an example, with two
machines set up in parallel for a 400 amp procedure,
each machine should be set to deliver approximately
200 amps, not 300 amps from one and 100 amps
from the other. This will minimize nuisance shutdown
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 control pots in identical positions. Use the
output control pots to balance the currents and main-
tain the desired voltage or current. The arc control
pots should be kept identical on the two machines.

QUICK DISCONNECT PLUGS

A quick disconnect system is used for the welding
cable connections. The welding plug included with the
machine is designed to accept a welding cable size of
1/0 to 2/0.

—_

Remote 25mm (1 in.) of welding cable insulation.

2. Slide rubber boot onto cable end. The boot end
may be trimmed to match the cable diameter.
Soap or other lubricant will help to slide the boot
over the cable.

WELDING CABLE

\
3 =

—/25mm —
( 1lin.)

TRIM

3. Slide the copper tube into the brass plug.

4. |Insert cable into copper tube.
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INSTALLATION

/SET SCREW

=gl

COPPER TUBE

\ BRASS PLUG

5. 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.

6. 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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52 OPERATION 52

OPERATING INSTRUCTIONS

A WARNING

ELECTRIC SHOCK can Kkill.

» Do not touch electrically live parts or
electrode with skin or wet clothing.

+ Insulate yourself from work and
ground.

+ Always wear dry insulating gloves.

N e

’ FUMES AND GASES can be dangerous.
Q + Keep your head out of fumes.

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

N

WELDING SPARKS can cause fire or
QE— explosion.
= . Keep flammable material away.
» Do not weld on closed containers.

ARC RAYS can burn eyes and skin.

y ﬁ - Wear eye, ear and body
protection.
N

See additional warning information at
front of this operators manual.

GENERAL DESCRIPTION

PRODUCT DESCRIPTION

The Invertec V350-Pro offers multi mode CV and CC
DC welding and is rated 350 amps, 34 volts at a 60%
duty cycle. The V350-Pro is available in European and
Rest of the World (North America and Export) versions.
Differences between these versions are input ratings
and CE noise filtering. In the different configurations,
the V350-Pro is available in either a construction ver-
sion (no wire feeder connection and auxiliary power)
and a factory version (includes wire feeder connection
and related power).

DUTY CYCLE

The V350-Pro is rated at 350 amps, 60% duty cycle
(based on a 10 minute cycle). It is also rated at 275
amps, 100% duty cycle.

OPERATIONAL FEATURES and CONTROLS:

UPPER CONTROL PANEL

1. AMPS Meter

* Prior to STICK or TIG operation (current flow), the
meter displays preset current value (either 2 amps or
+/- 3% (e.g. 3 amps on 100), whichever is greater).

+ Prior to CV operation, the meter displays four dash-
es indicating non-presetable AMPS.

+ During welding, this meter displays actual average
amps.

+ After welding, the meter holds the actual current
value for 5 seconds. Output adjustment while in the
"hold" period results in the "prior to operation" char-
acteristics stated above. The displays blink indicat-
ing that the machine is in the "Hold" period.

2. VOLT METER

+ Prior to CV operation (current flow), the meter dis-
plays desired preset voltage value (+/- .5V).

+ Prior to STICK or TIG operation, the meter displays
the Open Circuit Voltage of the Power Source or
four dashes if the output has not been turned on.

+ During welding, this meter displays actual average
volts.

+ After welding, the meter holds the actual voltage
value for 5 seconds. The displays blink indicating
that the machine is in the "Hold" period.

+ Output adjustment while in the "hold" period results
in the "prior to operation" characteristics stated
above.

3. OUTPUT CONTROL

+ Output control is conducted via a single turn poten-
tiometer.

+ Adjustment is indicated by the meters as stated
above.

* When in TIG modes, this control sets the maximum
welding current. Full depression of a foot or hand
Amptrol results in the preset level of current.

4. WELD TERMINALS-REMOTE , ON

+ Two status lights indicate the location of trigger
control as determined by the "WELD TERMINALS"
push button.

« If trigger control is local "weld terminals on", the ON
display will be lit.

« If trigger control is remote "weld terminals remotely
controlled", the REMOTE display will be lit.

+ The unit will power up in "pre-determined preferred"
trigger modes.

For the Construction version all modes ON.

For the Factory version

STICK =ON

TIG and CV = ON or REMOTE depending if remote

output controls are connected to the machine.
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OPERATION

For both the Construction and Factory versions,
these trigger modes can be over-ridden (switched)
with the WELD TERMINALS push button. When
changed, the unit will power up in the configuration it
was in when it was last powered down.

5. THERMAL

* This status light indicates when the power source
has been driven into thermal overload. If the output
terminals were "ON", the "ON" light will blink indi-
cating that the output will be turned back on once
the unit cools down to an acceptable temperature
level. If the unit was operating in the "REMOTE"
mode, the trigger will need to be opened before or
after the thermal has cleared and closed after the
machine has cooled down to an acceptable temper-
ature to establish output.

6. CONTROL-REMOTE, LOCAL

 Two status lights indicate the location of output
control as pre-determined by the power sources
auto-configure system.

+ The LOCAL display will be lit when control is at the
power source.

+ The REMOTE display will be lit when a remote
pot/control is detected.

These Output Control configurations can be overrid-

den (switched) with the CONTROL push button.

When changed, the unit will power up in the configu-

ration it was in when it was last powered down.

Hidden Middle Control Panel — Process
Set Up Panel

The middle control panel is removable to allow for
upgrades ((see Field Installed Options/Accessories).
Additionally, this panel is hidden by an access door
to reduce appeared complexity and provide protection
to the controls.

7. WELD MODE SELECT
The Mode Control button selects the following weld-
ing modes desired.

CC-STICK SOFT: The Stick Soft process features
continuous control ranging from 5 to 425 amps. This
mode was intended for most SMAW applications, and
Arc Gouging.

+ Arc Gouging: Setting the output of the Stick Soft
mode to 425 amps will enable the arc-gouging
mode. The actual output current will depend on
the size of carbon used. The recommended maxi-
mum size carbon is 5/16".

+ The Hot Start control regulates the starting current
at arc initiation. Hot Start can be adjusted from
minimum (0), with no additional current added at
arc start, to maximum (10), with double the preset
current or 425 amps (max of machine) added for
the first second after arc initiation.

+ The Arc Control regulates the Arc Force to adjust
the short circuit current. The minimum setting (-10)
will produce a "soft" arc and will produce minimal
spatter. The maximum setting (+10) will produce a
"crisp" arc and will minimize electrode sticking.

CC-STICK CRISP: The Stick Crisp mode features
continuous control from 5 to 425 amps. This mode
was intended primarily for pipe welding applications.

+ The Hot Start control regulates the starting current
at arc initiation. Hot Start can adjust starting cur-
rent up or down by 25% of the preset value. The
recommended setting for Hot Start is 5 where the
initial current is equal to the preset current.

Figure B.1 CASEFRONT
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B4 OPERATION B-4

+ The Arc Control regulates the relative Slope of the
process. Slope dynamically controls the force the
arc has to penetrate an open root. At the minimum
setting, Arc Control is very soft and is similar to the
Stick Soft mode. At the maximum setting, the slope
is reduced, the OCV is reduced, and the operator
has full control off the arc force required to pene-
trate an open root joint. For vertical down, open
root pipe welding applications, the recommended
setting is between 8 and 10.

+ During welding, a boost circuit increases the avail-
able voltage to minimize pop outs. The boost cir-
cuit is independent of the OCV and only operates
when an arc is lit.

TIG GTAW: The TIG mode features continuous con-
trol from 5 to 425 amps. The TIG mode can be run in
either the TIG touch start or high frequency assisted

start mode.
* The Hot Start control selects the starting mode

desired. A setting of less than 5, the TIG lift start
mode is selected. The OCV is controlled below 10v
and the short circuit "TIG touch" current is main-
tained at 25 amps independent of the preset cur-
rent.

When the tungsten is lifted, an arc is initiated and
the output is regulated at the preset value. Hot
start settings between 0 and 5 regulate the arc ini-
tiation current. A setting of 5 results in the most
positive arc initiation. A setting of 0 reduces hot
start.

+ Hot Start settings between 5 and 10, select high
frequency assisted starting TIG mode. In this
range, the OCV of the machine is controlled
between 50 and 70 volts. If using the Lincoln
K930-1 TIG Module, set the Hot start to 10 for
maximum OCV.

* The Arc Control is not used in the TIG mode.

CV-WIRE: The CV-WIRE mode features continuous
control from 10 to 40 volts. The mode was intended
for most GMAW, FCAW, and MCAW applications.

» The Hot Start control is not used in the CV-WIRE
mode.

» The Arc Control regulates pinch effect. At the mini-
mum setting (-10), minimizes pinch and results in a
soft arc. Low pinch settings are preferable for
welding with gas mixes containing mostly inert
gases. At the maximum setting (+10), maximizes
pinch effect and results in a crisp arc. High pinch
settings are preferable for welding FCAW and
GMAW with CO2.

CV-FLUX CORED: The CV-FLUX CORED mode
features continuous control from 10 to 45 volts. This
mode was designed for self-shielded flux cored wires
that require tight voltage control.

* The Hot Start control is not used in the CV-FLUX
CORED mode.

+ The Arc Control regulates pinch effect. At the mini-
mum setting (-10), minimizes pinch and results in a
soft arc. At the maximum setting (+10), maximizes
pinch effect and results in a crisp arc. Most self-
shielded wires work well at an Arc Control setting of 5.

8. HOT START and ARC CONTROL features have
different functions depending on the welding Mode

that is active. Each feature is described under the

welding mode heading. (See ltem 7 for specified |
Mode Operation)|

LOWER CASE FRONT

The output studs, line switch and remote connector
are located on the lower case front.

9. Both STUDS contain "Twist-Mate" connector
inserts.

+ The Negative stud is configured to accept the
pass through gas system.

10. The ON-OFF switch is a 3-phase circuit breaker
rated at 100 amps per leg.

11. The METER POLARITY switch is located above
the output connectors. The switch provides a
work connection for wire feeder voltmeters.
Place the switch in the position of the electrode
polarity indicated by the decal. The switch does
not change the welding polarity.

12. 6-PIN AMPENOL for remote control.

REMOTE CONTROL of the OUTPUT CONTROL
and WELD TERMINALS

The Invertec V350-Pro has auto sensing of remote
output controls.If after connecting or removing a
remote, the Invertec V350-Pro did not configured the
way you would like the local or remote control set-
tings can be changed by pushing the OUTPUT CON-
TROL or WELD TERMINAL button. (A user cannot
select between the 6 and 14 pin amphenols.)

CV modes

* The remote will default to the 14-pin amphenol
remote if a remote is connected to either of the 14-
pin amphenols and the 6-pin amphenol. Note:
Only one of the 14-pin amphenols can have a
remote control connected at a time. If no remote is
connected to either of the 14-pin amphenols then
the remote will default to the 6-pin amphenol if a
remote is connected to it.

If a remote control is connected to any of the
amphenols the WELD TERMINAL control will
default to REMOTE. If there are not any remote
control devices attached the WELD TERMINAL
control will default to ON.
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TIG mode

+ The remote will default to the 6-pin amphenol if a
remote control is connected to the 6-pin amphenol
and one of the 14-pin amphenols. If a remote is
not connected to the 6-pin amphenol then the
remote will default to the 14-pin amphenols if a
remote is connected to one of the 14-pin amphe-
nols.

If a remote control is connected to any of the
amphenols the WELD TERMINAL control will
default to REMOTE. If there are not any remote
control devices attached the WELD TERMINAL
control will default to ON.

CC-Stick modes

» The remote will default to only the 6-pin amphenol if
a remote is connected to it.

« The WELD TERMINAL control will default to ON
with or without a remote connected.

Types of Remote OUTPUT CONTROL

 The Invertec V350-Pro’s Output Control can be
controlled by either a potentiometer connected
between 77 & 75 with the wiper connected to 76 or
a 0V to 10V DC supply connected between 76 &
75. (76 needs to be positive)

+ 14-Pin Amphenol lead 75 is pin G, lead 76 is pin F
and lead 77 is pin E.

+ 6-Pin Amphenol lead 75 is pin C, lead 76 is pin B
and lead 77 is pin A.

Potentiometer Control
* The total resistance should be between 2000 ohms

(2K) and 10,000 ohms (10K)

» The machine output will be at minimum when lead
76 (wiper) is at the end of the potentiometer that is
connected to 75. The machine’s output will
increase as the wiper of the potentiometer is moved
to the end that is connected to 77. (Note: In TIG
mode, moving the lead 76 (wiper) to lead 77 would
produce the current that has been set by the
Invertec V350-Pro’s front panel Output Control.)

+ Remotes of this type offered by Lincoln Electric are
the K857, K812 and K870.

Voltage Control

+ The supply should be an isolated supply. (Not refer-
enced to earth ground, any auxiliary power from the
Invertec V350-Pro or the welding output) The sup-
ply should be capable of supplying at least 20mA.

+ 0 volts supplied to 76 will set the Invertec V350-Pro
to minimum output for the mode that has been
selected while 10 volts supplied to 76 will set the
Invertec V350-Pro to the maximum output for the
mode. (Note: In TIG mode, 10 volts supplied to
lead 76 would produce the current that has been set
by the Invertec V350-Pro’s front panel Output
Control.)

Types of Remote WELD TERMINAL Control
* The Invertec V350-Pro’s Weld Terminals can be
controlled from each of the amphenol connectors.
The circuit has a nominal OCV of 15VDC and

requires a dry contact closure (less than 100 ohms)
to activate the output of the Invertec V350-Pro.

* 14 Pin Amphenols the Weld Terminals are controlled
from pins C (lead 2) and pin D (lead 4). Pin C is
positive.

* 6 Pin Amphenol the Weld Terminals are controlled
from pin D (lead 2) and pin E (lead 4). In the 6-pin
amphenol pin D is positive.

DESIGN FEATURES and ADVANTAGES

* Multiple process DC output range: 5 - 425 amps

* Pre-settable welding outputs.

« Built-in Line Voltage Compensation holds the output
constant over +/- 10% input fluctuations.

« State of the art inverter technology yields high
power efficiency, excellent welding performance,
lightweight, and compact design.

« Utilizes microprocessor control.

« Electronic over current protection.

* Input over voltage protection

* Manual reconnect switch located on the back panel
with a clear reconnect door to allow easy determi-
nation of input configuration. The reconnect door is
fastened with _-turn connectors that allow quick
and easy access to the reconnect area. Circuit
breaker protected auxiliary.

+ System Self Configure. The power source ana-
lyzes the remote controls connected to the amphe-
nols and the desired welding mode to properly
determine the location of trigger and output control.

» Modular options for easy upgrades

+ Back lit Status Lights for improved error communi-
cation

+ Circuit Breaker Input Switch

* F.A.N. (fan as needed). Cooling fan runs only when
necessary

» Thermostatically protected.

* Designed to the IEC 974-1 Standard.

« IP23S protection rating with potted PC boards for
enhanced ruggedness/reliability.

* Modular construction for easy servicing.

* Aluminum Chassis and Wraparound

+ 10 Ft. Power Cord included.
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Auxiliary Power

* 115VAC, 42VAC and 24VAC power is available
from the two 14-pin amphenols on the rear of the
unit. (K1728-2 Construction model of the Invertec
V350-Pro does not have the amphenols) These
supplies are intended to supply power for auxiliary
equipment like wire feeders and the TIG Module.

+ 115VAC supply is rated at 2 amps and is protected
by a 2.5 amp breaker located by the amphenol.

+ 42 VAC supply is rated at 5.5 amps and is protect-
ed by a 6 amp breaker located by the amphenol.

+ 24 VAC supply is rated at 5.5 amps and is protect-
ed by a 6 amp breaker located by the amphenol.

Limitations

» The V350-Pro is not recommended for processes
other than those listed.

» The V350-Pro can only be used with the recom-
mended equipment and options.

Recommended Processes
Properly equipped, the Invertec V350-Pro supports
GMAW, FCAW, SMAW, GTAW and CAC-A
processes for a variety of materials, including mild
steel, stainless steel, cored wires, and aluminum.
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ACCESSORIES

CONNECTION OF LINCOLN ELEC-
TRIC WIRE FEEDERS

CONNECTION OF THE LN-25 TO THE
V350-PRO “ACROSS THE ARC” WITH
OPTIONAL 6 PIN K441-1 REMOTE CON-
TROL.

1. Remove input power to the V350-PRO.

2. Connect the electrode cable to the output terminal
of polarity required by the electrode. Connect the
work lead to the other terminal. Welding cable must
be sized for current and duty cycle of the applica-
tion.

3. Attach the single lead from the LN-25 control box to
the work using the spring clip on the end of the
lead. This is only a control lead - it carries no weld-
ing current.

4. Set the voltmeter switch to the electrode polarity
chosen.

5. Set “CONTROL SELECT” to “REMOTE?
6. Set the “MODE” to the “CV-WIRE” position.

7. Set“WELD TERMINALS SELECT” to the “ON” posi-
tion.

A CAUTION

If you are using an LN-25 without an internal con-
tactor, the electrode will be “HOT” when the
INVERTEC® V350-PRO is energized.

8. Set the ARC CONTROL’ to the “O” position and
then adjust to suit.

Figure C.1 V350-PRO/LN-25 ACROSS THE ARC CONNECTION DIAGRAM

6 pin O
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7

\
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Remote Control
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CONNECTION OF THE LN-25 TO THE
V350-PRO “ACROSS THE ARC” WITH
OPTIONAL 6 PIN K857 REMOTE CON-
TROL.

1. Remove input power to the V350-PRO.

2. Connect the electrode cable to the output terminal
of polarity required by the electrode. Connect the
work lead to the other terminal. Welding cable must
be sized for current and duty cycle of the applica-
tion.

3. Connect the K857 remote control to the 6-pin
amphenol on the V350-PRO.

4. Attach the single lead from the LN-25 control box to
the work using the spring clip on the end of the
lead. This is only a control lead - it carries no weld-
ing current.

5. Set the voltmeter switch to the electrode polarity
chosen.

6. Set “CONTROL SELECT” to “REMOTE?
7. Set the “MODE” to the “CV-WIRE” position.

8. Set “WELD TERMINALS SELECT” to the “ON”
position.

A CAUTION

If you are using an LN-25 without an internal con-
tactor, the electrode will be “HOT” when the
INVERTEC® V350-PRO is energized.

9. Set the ARC CONTROL’ to the “O” position and
then adjust to suit.

Figure C.2 V350-PRO/LN-25 ACROSS THE ARC CONNECTION DIAGRAM WITH K857
REMOTE CONTROL
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CONNECTION OF THE LN-25 WITH K431 6.
REMOTE OPTION TO THE V350-PRO.
NOTE: AN LN-25 CAN ONLY BE USED WITH A FAC-
TORY OR “CE” VERSION OF THE V350-PRO.

1. Remove input power to the V350-PRO.

2. Connect the electrode cable to the output terminal g
of polarity required by the electrode. Connect the
work lead to the other terminal. Welding cable must
be sized for current and duty cycle of the applica- 10
tion.

3. Attach the single lead from the LN-25 control box to
the work using the spring clip on the end of the 11.
lead. This is only a control lead - it carries no weld-
ing current.

4. Set the voltmeter switch to the electrode polarity
chosen.

5. Set “CONTROL SELECT” to “REMOTE?

Set the “MODE” to the “CV-WIRE” position.

Set “WELD TERMINALS SELECT” to the
“REMOTE” position.

Set the 'ARC CONTROL” to the “O” position and
then adjust to suit.

Connect the K432 remote control cable to the LN-
25.

. Connect the K876 adapter to the K432 and to the

24/42VAC 14-pin amphenol located at the rear of
the V350-PRO.

Adjust the wire feed speed and voltage at the LN-
25.

NOTE: See |Figure C.4|for connection Using K867

adapter.

Figure C.3 LN-25 with K431 Remote Option to the V350-PRO
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C-5 C-5
ACCESSORIES
CONNECTION OF THE K867 ADAPTER
FOR USE WITH LN-25 WITH K431
OPTION/V350-PRO.
1. Insulate each unused lead individually.
2. Remove 6 pin plug from K432 cable in order to con-
nect K867 adapter.
3. Label each lead (A thru F) as they are removed
from the 6 pin plug.
4. Splice leads and insulate.
Figure C.4 Connection of LN-25 to V350-PRO using K867 adapter.
21 o
( 82 o
81 o)
—— ELECTRODE CABLE - 42 o)
TO LN-25 —— 41— (! K4 0PTION
70 14 PIN GND—o
AMPHENOL 32 — o
o.  le—— _ 2 E
4 F
SPARE—o——1D
L 75 O A
o 76 0 B K432 REMOTE
+ K867 ADAPTER L p o Kig2 REMOTE o
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POWER SOURCE
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ACCESSORIES

CONNECTION OF THE LN-7 TO THE V350-
PRO USING K480 CONTROL CABLE (SEE

FIGURE C.5)

NOTE: AN LN-7 CAN ONLY BE USED WITH A FAC-
TORY OR “CE” VERSION OF THE V350-PRO. IF
YOUR LN-7 COMES EQUIPPED WITH A K291 OR
K404 INPUT CABLE, REFER TO THE CONNECTION
OF THE LN-7 USING K867 UNIVERSAL ADAPTER.

1. Remove input power to the V350-PRO.

2. Connect the electrode cable from the K480 control
cable to the “+” terminal of the welder and to the
LN-7 wire feeder. Connect the work cable to the “-

” terminal of the welder.

NOTE: Figure C.5 shows the electrode connected
for positive polarity. To change polarity, shut the
welder off and reverse the electrode and work
cables at the output terminals.

NOTE: Welding cable must be sized for current and
duty cycle of application.

3.

Connect the input cable from the K480 control
cable to the (115VAC) 14 pin amphenol on the
V350-PRO and the input cable plug on the LN-7.

Set the “VOLTMETER?” switch to “+” or “-” depend-
ing on the polarity chosen.

Set “CONTROL SELECT” to “REMOTE?
Set the “MODE” to the “CV-WIRE” position.

Place the “WELD TERMINALS SELECT” in the
“REMOTE” position.

Adjust wire feed speed at the LN-7 and adjust the
welding voltage with the optional remote control if
used.

Set the ‘ARC” control at “0” initially and adjust to
suit.

Figure C.5 V350-PRO/LN-7 with K480 Control Cable Connection Diagram
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C-7

ACCESSORIES

C-7

CONNECTION OF THE K867 ADAPTER
FOR USE WITH THE K291 OR K404 INPUT

CABLES AND LN-7.

1. Insulate each unused lead individually.

2. Splice leads and insulate.

Figure C.6 Connection of LN-7 to V350-PRO using K867 adapter.
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ACCESSORIES

CONNECTION OF THE LN-742 TO THE
V350-PRO (SEE FIGURE C.7)

NOTE: AN LN-7 CAN ONLY BE USED WITH A FAC-
TORY OR “CE” VERSION OF THE V350-PRO.

1. Remove input power to the V350-PRO.

2. Connect the electrode cable from the LN-742 to the
“+” terminal of the welder. Connect the work cable
to the “-” terminal of the welder.

NOTE: Figure C.7 shows the electrode connected
for positive polarity. To change polarity, shut the
welder off and reverse the electrode and work
cables at the output terminals.

NOTE: Welding cable must be sized for current and
duty cycle of application.

3.

Connect the K591 control cable to the 24/42VAC 14
pin amphenol on the back of the V350-PRO and the
input cable plug on the LN-742.

Set the “VOLTMETER?” switch to “+” or “-” depend-
ing on the polarity chosen.

Set the “MODE?” to the “CV-WIRE” position..
Set “CONTROL SELECT” to “LOCAL

Place the “WELD TERMINALS SELECT” in the
“REMOTE” position.

Adjust wire feed speed at the LN-742.

Set the ‘ARC” control at “0” initially and adjust to
suit.

Figure C.7 V350-PRO/LN-742 Connection Diagram
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ACCESSORIES

CONNECTION OF THE LN-10 TO THE
V350-

PRO USING THE K1505 CONTROL CABLE.

NOTE: AN LN-10 CAN ONLY BE USED WITH A FAC-

TORY OR “CE” VERSION OF THE V350-PRO.

1. Remove input power to the V350-PRO.

2. Connect the K1505 control cable from the LN-10 to
the Invertec 24/42VAC 14 pin amphenol connecter
on the rear of the V350-PRO.

3. Connect the electrode cable to the output terminal
of polarity required by the electrode. Connect the
work lead to the other terminal.

4. Set the meter polarity switch on the front of the
V350-PRO to coincide with wire feeder polarity
used.

5. Set “CONTROL SELECT” to “REMOTE?

6. Set the “MODE” to the “CV-WIRE” position..

7. Set the “WELD TERMINALS SELECT” to the
“REMOTE” position.

8. Set the ‘ARC CONTROL’ to the “0” position and
then adjust to suit.

9. Set wire feed speed and voltage at the LN-10.
NOTE: The voltage set point displayed on the
V350-PRO should be ignored when operating in
the remote control mode with the LN-10.

10. See the LN-10 manual for details on accessing the
control DIP switch.

11. The control DIP switch inside the LN-10 should be

set as shown below for operation with the V350-
Pro.

Power Sources

ON S1

J8EPE0000

Figure C.8 LN-10 V350-PRO
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ACCESSORIES

Cobramatic Connection Instructions
A Cobramatic can only be used with a Factory or
"CE" version of the V350

1. Turn the Invertec power switch "off"

2. Connect the control cable from the Cobramatic to
the 24/42 VAC 14-pin wire feeder amphenol on
the rear of the Invertec.

3. Connect the electrode cable to the output terminal
of the polarity required by electrode. Connect the
work lead to the other terminal.

4. Set the meter polarity switch on the front of the
Invertec to coincide with wire feeder polarity used.

5. If a remote control such as K857 is to be used
with the Cobramatic, the remote can be connected
directly to the 6pin amphenol on the front of the
Invertec or use a K864 adapter to connect the
cobramatic and the remote to the 24/42VAC 14-
pin wire feeder amphenol connector on the rear of
the Invertec.

TIG Module K930-2

The TIG Module connects to the V350-Pro Factory or
CE versions with a K936-1 (9-14 pin) control cable.
Connect the K936-1 to the 115VAC Wire Feeder
Amphenol on the rear of the V350-Pro.

The TIG Module can also be used with the V350
Construction version. A K936-4 control cable is
required to supply 115VAC to the TIG Module from an
external 115VAC supply.

General Instructions for Connection of Wire
Feeders to V350-Pro

Wire feeders other than LN-7 and LN-25 may be used
provided that the auxiliary power supply capacity of
the V350-Pro is not exceeded. K867 universal
adapter plug is required. See connection diagram
S$19406 and S19386 at the back of this manual for
more information.

Remote Control of Invertec
Remote Control K857, Hand Amptrol K963 and Foot

Amptrol K870.

OPTIONS / ACCESSORIES
Construction Version — K1728-2

+ All welding modes for this model run with local out-
put control and weld terminals ON (e.g. Stick, TIG,
LN25 off the arc).
K930-1
K428,K446, K449

TIG Module
LN-25(Off the Arc)

Factory Version — K1728-1

* The factory model is the construction model with
the addition of the Wire Feeder/Remote Adapter.

* In this form, the V350-Pro provides the hardware to
power and connect to 24, 42 or 115 VAC wire feeders.

K857 Remote Output Control
K814 Arc Start Switch

K812 Hand Operated Amptrol
K870 Foot Operated Amptrol
K930-1 TIG Module

K428, K446, K449
K617 (-1 or -2) K618 (-1 or -2)
K440 (-1), K567-1
K1559-1, K1564-1
K1499-1, K1521-1

LN-25

LN-742
LN-7 GMA
LN-10
DH-10

Advanced Process Version — K1728-7
» The Advanced Process version is the Factory ver-

sion with the Mode Panel being replaced by an
Advanced Process Panel.

Field Installed Options/Accessories

Three versions of the V350-Pro are available from the
factory.

Options for K1728-1 Factory and K1728-7 Advanced
Process V350’s

* TIG Gas Control Kit — K1762-1

Options for all models of INVERTEC® V350-PRO

* Undercarriage — K1764-1

INVERTEC® V350-PRO
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MAINTENANCE

SAFETY PRECAUTIONS

A WARNING

Have qualified personnel do the maintenance
work. Always use the greatest care when
working near moving parts.

Do not put your hands near the cooling blower
fan. If a problem cannot be corrected by
following the instructions, take the machine to
the nearest Lincoln Field Service Shop.

= e ELECTRIC SHOCK can kill.

* Do not touch electrically live parts or

electrode with skin or wet clothing.

*Insulate yourself from work and
ground

+ Always wear dry insulating gloves.

,:;:i“,/,«@ -~ EXPLODING PARTS can cause

"7 - Failed parts can explode or cause other
parts to explode when power is applied.

+ Always wear a face shield and long sleeves when ser-
vicing.

See additional warning information
throughout this operators manual.

INPUT FILTER CAPACITOR
DISCHARGE PROCEDURE

1. Remove the input power to the V350-PRO.

2. Using the 5/16” wrench remove the screws from
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 resis-
tor is not with the machine. NEVER USE A
SHORTING STRAP FOR THIS PROCEDURE.

FIGURE D.1 — LOCATION OF INPUT FILTER
CAPACITOR TERMINALS

EIGHT
CAPACITOR
TERMINALS

INSULATED
PLIERS

INSULATED
b N\ o— GLOVES

POWER
RESISTOR

5. Locate the eight capacitor terminals shown in figure
D.1.

6. Using electrically insulated gloves and pliers, hold
the body of the resistor with the pliers and connect
the resistor leads across the two capacitor termi-
nals. Hold the resistor in place for 10 seconds. DO
NOT TOUCH CAPACITOR TERMINALS WITH
YOUR BARE HANDS.

7. Repeat the discharge procedure for the other three
capacitors.

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

ROUTINE MAINTENANCE

1. Every 6 months or so the machine should be
cleaned with a low pressure airstream. Keeping the
machine clean will result in cooler operation and
higher reliability. Be sure to clean these areas:

+ All printed circuit boards
+ Power switch

* Main transformer

+ Input rectifier

+ Auxiliary Transformer

+ Reconnect Switch Area

2. Examine the sheet metal case for dents or breakage.
Repair the case as required. Keep the case in good con-
dition to insure that high voltage parts are protected and
correct spacings are maintained. All external sheet metal
screws must be in place to insure case strength and elec-
trical ground continuity.

INVERTEC® V350-PRO

LINCOLN E



Return to Section TOC
Return to Master TOC

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

Return to Section TOC
Return to Master TOC

Return to Master TOC

MAINTENANCE

OVERLOAD PROTECTION

The machine is electrically protected from producing
high output currents. Should the output current exceed
430A, an electronic protection circuit will reduce the
current to approximately 100A. The machine will con-
tinue to produce this low current until the protection cir-
cuit is reset. Reset occurs when the output load is
removed.

THERMAL PROTECTION

Thermostats protect the machine from excessive oper-
ating temperatures. 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
thermostat will prevent output voltage or current. The
meter will remain energized during this time.

Thermostats are self-resetting once the machine cools
sufficiently. If the thermostat shutdown was caused by
excessive output or duty cycle and the fan is operating
normally, the Power Switch may be left on and the
reset should occur within a 15 minute period.

INVERTEC® V350-PRO
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FIGURE D.2 - MAJOR COMPONENT LOCATIONS

>

e}

£

?

>0

I.mA

Q P
C o 0x¢E
S omo g
o np_ © O
M_...AmBF
- QO =~ O 0
cC oS ounow
O @ O ®
oOomooo
e I )

6. Case Wraparound

INVERTEC® V350-PRO

LINCOLN E

DO J8ise|\ 0} uinjay

DO J8ise|\ 0} uinjay

DO J8ise|\ 0} uinjay

DO J8ise|\ 0} uinjay

001 uoldag 0} uiniay

001 uoldag 0} uiniay

DQOJ uoNoas 0} uiniay

DQOJ uo108s 0} uinjay




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

Return to Master TOC

Section E-1 Section E-1

TABLE OF CONTENTS-THEORY OF OPERATION SECTION-

Theory of OPeration ..............oooiiiiii e e et e e ae e e e saeee s Section E
(G LT o T=Y =TI LT To] o) o] o TR E-2
Input Line Voltage, Auxiliary Transformer and Precharge...........ccccooiiiiiiiiiii e E-2
Switch Board and Main TranSfOrMEN .........cooiiiiiiiii et E-3
Power board, Control Board, and SPI CommuniCations .............ccceeiieiriiiriiiee e E-4
Output Rectifier and ChOKE........oo ittt E-5
Thermal Prot@CHION ... e e e e e e E-6
0 (=To (1Y = O (o1 D13 £ R E-6

OVEr CUITENT PrOtECHON ...ttt e e e e eneeas E-6
Under/Over Voltage ProteCtiON.........coo it E-6
Insulated Gate Bipolar Transistor (IGBT) Operation...........cooeiiiiriiiii e E-7
Pulse Width MOAUIBTION........coooiiieie et s e s e e e e e aaes E-8
Minimum/Maximum OUEPUL ..ot e e e e snee e e sneeens E-8

FIGURE E.1 - V350-PRO BLOCK LOGIC DIAGRAM
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THEORY OF OPERATION

FIGURE E.2 — INPUT VOLTAGE AND PRECHARGE
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GENERAL DESCRIPTION

The Invertec V350-Pro is an inverter based welding
power source that offers multi mode constant voltage
(CV) and constant current (CC) welding and is rated at
350 amps 34VDC at a 60% duty cycle. The Invertec
V350-Pro is available in either a construction version
(no wire feeder connection or auxiliary power ) and a
factory version that includes a wire feeder connection
and related power.

INPUT LINE VOLTAGE, AUXILIARY
TRANSFORMER, & PRECHARGE

The Invertec V350-Pro can be connected for a variety
of three-phase or single-phase input voltages. The ini-
tial power is applied to the V350 through a combination
line switch/circuit breaker located on the front of the
machine. Two phases of the input voltage are applied
to the auxiliary transformer. The auxiliary transformer
develops four different secondary voltages. The
115VAC is used to power the fan motor and also is
applied to the 14 pin amphenol type connector for
wirefeeder operation. The 24VAC and 42VAC voltages
are also applied to the 14 pin amphenol type connector
to power wirefeeders. The 28VAC is rectified and the

Optional Solenoid

resultant 40VDC is applied to the power board.

The input voltage is rectified by the input rectifier and
the resultant DC voltage is applied to the switch board
through the reconnect switch assembly located at the
rear of the machine. The reconnect switch connect the
two pairs of input capacitors either in a parallel (lower
voltage) or series (higher voltage) configuration to
accommodate the applied input voltage.

During the precharge time the DC input voltage is
applied to the input capacitors through a current limiting
circuit. The input capacitors are charged slowly and
current limited. A voltage to frequency converter circuit
located on the switch board monitors the capacitor volt-
ages. This signal is coupled to the control board.
When the input capacitors have charged to an accept-
able level, the control board energizes the input relays,
that are 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 voltage the control board will de-energize the input
relays and the V350 output will be disabled. Other pos-
sible faults may also cause the input relays to drop out.

NOTE: Unshaded areas of Block Logic Diagram are the subject of discussion.
INVERTEC® V350-PRO
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THEORY OF OPERATION

FIGURE E.3 — SWITCH BOARD & MAIN TRANSFORMER
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SWITCH BOARD &
MAIN TRANSFORMER

There is one switch board in the Invertec V350-Pro.
This board incorporates two pairs of input capacitors,
two insulated gate bipolar transistor (IGBT) switching
circuits, a fan motor drive circuit, and a voltage/fre-
quency capacitor feedback circuit. The two capacitors
in a pair are always in series with each other. When
the reconnect switch is in the lower voltage position the
capacitor pairs are in parallel . Thus two series capac-
itors in parallel with two series capacitors. When the
reconnect switch is in the high voltage position the two
capacitor pairs are in series. Thus four capacitors in
series. This is required to accommodate the higher
input voltages.

When the input capacitors 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 capac-
itors, "on and off" thus supplying a pulsed DC current to
the main transformer primary windings.
|Operation Discussion and Diagrams|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

Optional Solenoid

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) locat-
ed on the switch board monitor these primary currents.
If the primary currents become abnormally high the
control board will shut off the IGBTSs, thus disabling the
machine output. The DC current flow through each pri-
mary winding is clamped back to each respective input
capacitor when the IGBTs are turned off. This is need-
ed due to the inductance of the transformer primary
winding. The firing of the two switch boards occurs dur-
ing halves of a 50 microsecond interval, creating a con-
stant 20 KHZ output. In some low open circuit Tig
modes the firing frequency is reduced to 5SKHZ.

The Invertec V350-Pro has a F.A.N. fan as needed cir-
cuit. The fan operates when the welding output termi-
nals are energized or when a thermal over temperature
condition exists. Once the fan is activated it will remain
on for a minimum of five minutes. The fan driver circuit
is housed on the switch board but it is activated from a
control board signal.

NOTE: Unshaded areas of Block Logic Diagram are the subject of discussion.
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E-4 E-4
THEORY OF OPERATION
FIGURE E.4 - POWER BOARD, CONTROL BOARD
AND SERIAL PERIPHERAL INTERFACE (SPl) COMMUNICATIONS
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POWER BOARD, CONTROL BOARD
AND SERIAL PERIPHERAL INTER-
FACE (SPl) COMMUNICATIONS

POWER BOARD

The 28VAC auxiliary is rectified and filtered and applied
to the power board. The power board, utilizing a switch-
ing power supply, processes the 40VDC input and
develops several regulated positive and negative DC
supplies. Three DC supplies are fed to the control
board for machine control supplies. Two positive DC
voltages are coupled to the control board for the Serial
Peripheral Communications (SPI) supplies. A +5VDC
is used for the RS232 connection supply and a
+40VDC is fed to the remote board to power an option-
al gas solenoid. An over or under input voltage detec-
tion and shutdown circuit is also part of the power
board’s circuitry.

CONTROL BOARD

The control board performs the primary interfacing

Optional Solenoid

functions to establish and maintain output control of the
V350 machine. The control board sends and receives
command signals from the mode panel, the status
panel, the display panel and /or the optional remote
panel. These communications are processed through a
digital network called a Serial Peripheral Interface
(SPI). This network digitally communicates to and from
the control board the user’'s commands and various
machine status messages. The software that is con-
tained within the control board processes and com-
pares these commands with the voltage and current
feedback information it receives from the output current
sensor and the output voltage sensing leads. The
appropriate pulse width modulation (PWM) signals
[(See Pulse Width Modulation in this section) are sent
to the switch board IGBTSs. In this manner, the digitally
controlled high-speed welding waveform is created and
regulated.

The control board also monitors the thermostats, the
main transformer primary currents and the input
capacitor voltages.

NOTE: Unshaded areas of Block Logic Diagram are the subject of discussion.
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i THEORY OF OPERATION -
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 and rectifies it to a DC
voltage level. Since the output choke is in series with
the negative leg of the output rectifier and also in series
with the welding load, a filtered DC output is applied to
the machine’s output terminals.

Optional Solenoid

NOTE: Unshaded areas of Block Logic Diagram are the subject of discussion.
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E-6

E-6

THEORY OF OPERATION

THERMAL PROTECTION

Two normally closed (NC) thermostats protect the
machine 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 and the
other is located on the output choke. Excessive tem-
peratures may be caused by a lack of cooling air or
operating the machine beyond its duty cycle or output
rating. If excessive operating temperatures should
occur, the thermostats will prevent output from the
machine. The yellow thermal light, located on the front
of the machine, will be illuminated. The thermostats
are self-resetting once the machine cools sufficiently. If
the thermostat shutdown was caused by excessive out-
put or duty cycle and the fan is operating normally, the
power switch may be left on and the reset should occur
within a 15-minute period. If the fan is 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 corrected.

PROTECTIVE CIRCUITS

Protective circuits are designed into the V350-PRO to
sense trouble and shut down the machine before dam-
age occurs to the machine's internal components.

OVER CURRENT
PROTECTION

If the average current exceeds 450 amps for one sec-
ond, then the output will be limited to 100 amps until the
load is removed. If the peak current exceeds 600 amps
for 150 ms, the output will be limited to 100 amps until
the load is removed.

UNDER/OVER VOLTAGE PROTECTION

Protective circuits are included on the switch and con-
trol boards to monitor the voltage across the input
capacitors. In the event that a capacitor pair voltage is
too high, or too low, the machine output will be dis-
abled. The protection circuits will prevent output if any
of the following conditions exist.

1. Voltage across a capacitor pair exceeds 467 volts.
(High line surges or improper input voltage con-
nections.)

2. Voltage across a capacitor pair is under 190 volts.
(Due to improper input voltage connections.)

3. Internal component damage.
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THEORY OF OPERATION

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.6 shows an IGBT in passive
mode. There is no gate signal, zero volts relative to the
source, and therefore, no current flow. The drain termi-
nal of the IGBT may be connected to a voltage supply;
but since there is no conduction, the circuit will not sup-
ply 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 cou-
pled to the source. Current will flow through the con-
ducting IGBT to downstream components as long as
the positive gate signal is present. This is similar to
turning ON a light switch.

FIGURE E.6 - IGBT
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THEORY OF OPERATION

FIGURE E.7 — TYPICAL IGBT OUTPUTS.
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PULSE WIDTH
MODULATION

The term Pulse Width Modulation is used to describe
how much time is devoted to conduction in the positive
and negative portions of 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 the
cycle. The top drawing in Figure E.7 shows the mini-
mum output signal possible over a 50-microsecond
time period.

The positive portion of the signal represents one IGBT
group1 conducting for one microsecond. The negative

portion is the other IGBT group1. The dwell time (off
time) is 48 microseconds (both IGBT groups off). Since
only two microseconds of the 50-microsecond time
period is devoted to conducting, the output power is
minimized.

MAXIMUM OUTPUT

By holding the gate signal on for 24 microseconds
each, and allowing only two microseconds of dwell time
(off time) during the 50-microsecond cycle, the output
is maximized. The darkened area under the top curve
can be compared to the area under the bottom curve.
The more dark area that is under the curve indicates
that more power is present.

TAn IGBT group consists of two IGBT modules feeding
one transformer primary winding.
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F-2

TROUBLESHOOTING & REPAIR

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  pro-
cedure listed below.

Step 1. LOCATE PROBLEM (SYMPTOM). Look
under the column labeled “PROBLEM (SYMP-
TOMS)” This column describes possible symp-
toms that the machine may exhibit. Find the list-
ing that best describes the symptom that the
machine is exhibiting. Symptoms are grouped into
three main categories: Output Problems, Function
Problems, and LED Function 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  conduct-
ed 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  sub-
ject 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 detalil
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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F-3 TROUBLESHOOTING AND REPAIR F-3

PC BOARD TROUBLESHOOTING PROCEDURES

A WARNING

:li P ELECTRIC SHOCK
can Kkill.

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.

A CAUTION

Sometimes machine failures appear to be due to PC
board failures. These problems can sometimes be
traced to poor electrical connections. To avoid prob-
lems when troubleshooting and replacing PC boards,
please use the following procedure:

1. Determine to the best of your technical ability
that the PC board is the most likely component
causing the failure symptom.

2. Check for loose connections at the PC board
to assure that the PC board is properly
connected.

w

If the problem persists, replace the suspect PC
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:

PC board can be damaged by static electricity.

- Remove your body’s static
charge before opening the static-
shielding bag. Wear an anti-static
wrist strap. For safety, use a 1
Meg ohm resistive cord connected

A\

ATTENTION to a grounded part of the

Static-Sensitive | €duipment frame.

Devices - If you don’t have a wrist strap,

gtant_dleso;lly at | iouch an un-painted, grounded,
atic-Safe

part of the equipment frame. Keep
touching the frame to prevent
static build-up. Be sure not to
touch any electrically live parts at

Workstations

the same time.

- Tools which come in contact with the PC board must
be either conductive, anti-static or static-dissipative.

- Remove the PC board from the static-shielding bag
and place it directly into the equipment. Don’t set the
PC board on or near paper, plastic or cloth which
could have a static charge. If the PC board can’t be
installed immediately, put it back in the static-shield-
ing bag.

- If the PC board uses protective shorting jumpers,
don’t remove them until installation is complete.

- If you return a PC board to The Lincoln Electric
Company for credit, it must be in the static-shielding
bag. This will prevent further damage and allow prop-
er failure analysis.

4. Test the machine to determine if the failure
symptom has been corrected by the
replacement PC board.

NOTE: It is desirable to have a spare (known good)
PC board available for PC board troubleshooting.

NOTE: Allow the machine to heat up so that all
electrical components can reach their operating
temperature.

5. Remove the replacement PC board and
substitute it with the original PC board to
recreate the original problem.

a. If the original problem does not reappear by
substituting the original board, then the PC
board was not the problem. Continue to look
for bad connections in the control wiring
harness, junction blocks, and terminal strips.

b. If the original problem is recreated by the
substitution of the original board, then the PC
board was the problem. Reinstall the
replacement PC board and test the machine.

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

NOTE: Following this procedure and writing on the
warranty report, “INSTALLED AND SWITCHED PC
BOARDS TO VERIFY PROBLEM,” will help avoid
denial of legitimate PC board warranty claims.
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TROUBLESHOOTING & REPAIR

Observe Safety Guidelines

detailed in the beginning of this manual.

TROUBLESHOOTING GUIDE

PROBLEMS
(SYMPTOMS)

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

POSSIBLE AREAS OF
MISADJUSTMENT(S)

1. Contact your local authorized
Lincoln Electric Field Service
Facility for technical assis
tance.

RECOMMENDED
COURSE OF ACTION

OUTPUT PROBLEMS

1. Contact the Lincoln Electric
Service Department,

1-888-935-3877.

The machine is dead—no output—
no displays.

1. Make sure the input line/
breaker switch is in the ON
position.

2. Check the main input line fuses.
If open , replace.

3. Check the 2 amp circuit breaker
(CB2). Reset if tripped.

4. Make sure the reconnect switch
and jumper lead is configured
correctly for the applied input
voltage.

5. If the machine is being operated
with single phase input voltage
make sure the red lead is not
connected. See the
Installation Section.

1. Perform the [ﬂuxiliary
Transformer Test.

2. Perform the|Power Board Test.

3. The control rectifier and or
associated filter capacitor (C5)
may be faulty. Check and
replace as necessary.

4. Perform [The SPI Cable

[Resistance and Voltage Test. |

5. The Control Board may be
faulty.

The main input fuses (or breaker)
repeatedly fail.

1. Make certain the fuses or
breakers are sized properly.

2. Make sure the reconnect switch
and jumper lead is 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 current and /or reduce
the duty cycle.

1. Check the reconnect switches
and associated wiring. See the
wiring diagram.

2. Perform the [Input Rectifier

3. Perform the|Main Switch

Board Test.

4. Perform the|Output Diode
odule Test.

5. The Input Filter Capacitors
may be faulty. Check, and if
any are faulty replace all four.

A CAUTION

If for any reason you do not understand the test procedures or are unable to perform the tests/repairs safely,
contact the Lincoln Electric Service Department for technical 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.
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PROBLEMS
(SYMPTOMS)

The V350-Pro does not have weld-
ing output. The displays are lit.

POSSIBLE AREAS OF
MISADJUSTMENT(S)

1. Make sure the reconnect switch
is configured correctly for the
input voltage applied.

2. Make sure the Weld Terminals
Select is ON. If the problem is
solved the remote control
device or associated circuitry
may be faulty. See the wiring
diagram.

3. Put the Control Select in the
Local position. If the problem is
solved the remote control
device or associated circuitry
may be faulty.

4. If an error code is displayed see
Fault Code Explanations. |

RECOMMENDED
COURSE OF ACTION

OUTPUT PROBLEMS

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

2. Perform the [Main Switchl
Board Test.

3. Perform the [Power Board|

4. Perform the|Output Diode
Module Test)

5. The control board may be faulty.

6. The input filter capacitors may
be faulty. Check and replace if
necessary.

7. The status panel board may be
faulty.

The V350-Pro will not produce full
output.

1. The input voltage may be too
low, limiting the output
capability of the machine.
Make certain the input voltage
is correct for the machine and
the reconnect switch and
jumper lead configuration.

2. The welding current may be too
high . The machine will fold-
back to 100 amps if the
welding current exceeds 450
amps.

3. Make sure the machine is in
"Local" output control.. If the
problem is resolved the Remote
control board or the external
remote control unit may be
faulty.

1. Perform the Input Rectifier
Test.

2. Perform the|Main Switch

3. Perform the

4. Perform the[Current]

[Transducer Test.|

5. If the preset function is not
performing properly the status
panel board or the output
control may be faulty.

6. 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 tests/repairs safely,

contact the Lincoln Electric Service Department for technical 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.
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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
V350-Pro.

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

3. Air intake and exhaust louvers
may be blocked due to inade-
quate clearance around the
machine.

4. Make certain the fan as needed
(F.A.N.) is operating properly.
The fan should operate when
welding voltage is present
and/or when there is an over
temperature condition.

RECOMMENDED
COURSE OF ACTION

FUNCTION PROBLEMS

1. The 115VAC fan motor is
controlled by the control board
via the main switch board.
Perform the[Fan Motor And |

1. A thermostat or associated
circuitry may be faulty. See the
wiring diagram. One normally
closed thermostat is located on
the output choke and the other
is located on the main switch
board heat sink. See the wiring
diagram.

Note: [The Main Switch Board|
|[Removal Procedure|will
be required to gain access
to the heat sink thermostat.

An attached wire feeder will not
function correctly.

1. Make certain the wire feeder
control cable is connected to
the correct 14-pin amphenol
type plug (115VAC or
24/42VAC) for the wire feeder
being used. See the
connection diagram.

2. Check the two circuit breakers
located at the rear of the
machine. Reset is tripped.

3. The wire feeder or control cable
may be faulty.

1. Perform the [Auxiliary]

| Transformer Test)

2. Check the leads between the
14-pin amphenol type plugs
and the auxiliary transformer
for loose or faulty connections.

A CAUTION

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

PROBLEMS
(SYMPTOMS)

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

POSSIBLE AREAS OF
MISADJUSTMENT(S)

FUNCTION PROBLEMS

1. Put the Control Select in the
Local position. If the problem
is solved the remote control
device or associated circuitry
may be faulty.

RECOMMENDED
COURSE OF ACTION

1. Perform the[Current]
Transducer Test.

2. If the output is normal when
the Control Select is in the
Local position but the output is
very high in the Remote
position the remote board may
be faulty. Perform The[SPL]
[Cable Resistance and Voltage|

3. The control board may be
faulty.

The Weld Mode Select does not
function properly.

1. Refer to |Operation Section| of
this manual for normal
operation characteristics.

1. Check for loose or faulty plug
connections between the
control board and the mode
select panel. See the wiring
diagram.

2. Perform the|SPI Cable

| Resistance and Voltage Test. |

3. The Mode Select Panel board
may be faulty.

4. The control board may be
faulty.

The Status Panel (Control and
Weld Terminals Select) does not
function properly.

1. Refer to [Operation Section| of
this manual for normal
operation characteristics.

1. Check for loose or faulty plug
connections between the
control board and the status
board. See the wiring diagram.

2. The Status Board 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 tests/repairs safely,
contact the Lincoln Electric Service Department for technical 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

PROBLEMS
(SYMPTOMS)

The display is not functioning prop-
erly.

POSSIBLE AREAS OF
MISADJUSTMENT(S)

1. Refer to the|Operation Section |
of this manual for normal
operation characteristics.

RECOMMENDED
COURSE OF ACTION

FUNCTION PROBLEMS

1. Check for loose or faulty plug
connections between the
Display board and the control
board. See the wiring diagram.

2. The display board may be faulty.

3. The control board may be faulty.

A fault or error code is displayed.

1. See the|Fault Code
Explanations.

1. See|Fault Code Explanations.

For no apparent reason the weld-
ing characteristics have changed.

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

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

3. If Mig welding make sure the
shielding gas and wire speed
are correct for the process
being used.

1. Perform the Moltage and

Current Calibration|
[Procedure.

2. Perform the Eurrant

ransducer Test.

3. Perform the Qutput Diode
odule Test

4. 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 tests/repairs safely,
contact the Lincoln Electric Service Department for technical troubleshooting assistance before you proceed.

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

FAULT CODES DESCRIPTION/ CORRECTIVE SERVICE FACILITY
CORRECTIVE
DEFINITION ACTION ACTION
31 Main transformer Turn the machine off and Perform the ’ E unl
primary over current back on to reset the Board Test.
machine. If condition
persists, contact an Perform the
authorized Lincoln Field Board Test
Service Facility.
There may be a problem
with the primary current
sensors (CT) located on
the main switch board.
See the Wiring diagram
The control board may be
faulty.
32 Capacitor bank ‘A’ Make sure the reconnect There may be a problem

(lower) is under
voltage

switches are configured
for the input voltage
being applied to the
machine. The machine
is self clearing when
condition ceases.

with the V/F signals from
the main switch board to
the control board.

Perform the

Perform the

The control board may be
faulty.

NOTE: If more than one fault message is being displayed, perform all the checks for the faults
before replacing the printed circuit board
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TROUBLESHOOTING & REPAIR

F-10

FAULT CODES DESCRIPTION/ CORRECTIVE SERVICE FACILITY
CORRECTIVE
DEFINITION ACTION ACTION
33 CapaCitor bank Make sure the reconnect There may be a prOblem
"B"(upper) is under switches are Configured with the V/F Signals from
voltage. for the input voltage the main switch board to
being applied to the the control board.
machine. The machine
is self-clearing when Perform the [Main Switchl
condition ceases. Board Test.
Perform the |Power
Board Test
The control board may be
faulty.
34 Capacitor bank "A"(lower) Make sure the reconnect There may be a problem

is over
voltage.

switches are configured
for the input voltage
being applied to the
machine. The machine
is self-clearing when
condition ceases.

with the V/F signals from
the main switch board to
the control board.

Perform the |[Main Sw:tch
anrd Test.

Perform the [Power
Board Test.|

The control board may be
faulty.

NOTE: If more than one fault message is being displayed, perform all the checks for the faults
before replacing the printed circuit board
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TROUBLESHOOTING & REPAIR

F-11

FAULT CODES DESCRIPTION/ CORRECTIVE SERVICE FACILITY
CORRECTIVE
DEFINITION ACTION ACTION
35 Capacitor bank "B"(lower) Make sure the reconnect There may be a problem
is over switches are Configured with the V/F SignalS from
VOltage. for the input Vo”age the main switch board to
being applied to the the control board.
machine. The machine
is self-clearing when Perform the
condition ceases.
Perform the
The control board may be
faulty.
37 The soft start Turn the machine off and There may be a problem

function failed.

back on to reset the
machine.

with the V/F signals from
the main switch board to
the control board.

Perform the
Board Test.

Perform the
Board Test.

The control board may be
faulty.

NOTE: If more than one fault message is being displayed, perform all the checks for the faults
before replacing the printed circuit board
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TROUBLESHOOTING & REPAIR

F-12

DESCRIPTION RRECTIVE SERVICE FACILITY
FAULT CODES SC ON/ co CORREGTIVE
DEFINITION ACTION ACTION
Perform the IMain Switch
39 Electrical "glitCh" on the Possib]y caused by an
primary over current fault | external electrical
detector circuit. "noise" or signa] level. Perform the
Make sure the V350-Pro
is grounded correctly.
The machine is self There may be a problem
clearing when with the primary current
condition ceases. sensors (CT) located on
the main switch board.
See the wiring diagram.
The control board may be
faulty.
There may be a problem
43 CapaCitor banks "A" Make sure the recon- with the V/F Signals from
(|Ower) and "B"(upper) nect switches are con- the main switch board to
are not balanced. figured for the input volt- | the control board.
age being applied to the
mgachine.g TES machine Perform the
is self-clearing when
condition ceases.
The capacitor(s) may be
faulty. Check and replace
if necessary.
Make sure the V350-Pro | Perform the[Power |
44 The machine has is grounded correctly.

detected a fault in the
central processing unit

(CPU).

The machine is self
clearing when
condition ceases.

The control board or
associated wiring may be
faulty. See the wiring dia-
gram.

NOTE: If more than one fault message is being displayed, perform all the checks for the faults
before replacing the printed circuit board
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TROUBLESHOOTING & REPAIR

F-13

DESCRIPTION/ CORRECTIVE SERVICE FACILITY
FAULT CODES CORRECTIVE
DEFINITION ACTION ACTION
47 Electrical "glitch" on the Possibly caused by an There may be a problem

V/F signals from the main
switch board to the
control board.

external electrical
"noise" or signal level.
Make sure the V350-Pro
is grounded correctly.
The machine is self
clearing when condition
ceases.

with the V/F signals from
the main switch board to
the control board.

Perform the
Board Test.

Perform the
Board Test

The control board may be
faulty.

“bad node” “####”

The selected weld mode
does not exist in the weld
table that is presently
loaded in the machine.

Press the Mode Select
button to select a
different welding mode.

Perform the

Perform the

esistance and Voltage

Test.

The control board may be
faulty.

NOTE: If more than one fault message is being displayed, perform all the checks for the faults
before replacing the printed circuit board
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TROUBLESHOOTING & REPAIR
INPUT FILTER CAPACITOR DISCHARGE PROCEDURE

A WARNING

Service and repair should be performed only by 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 trou-
bleshooting assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This procedure will drain off any charge stored in the four large capacitors that are part
of the switch board assembly. This procedure MUST be performed, as a safety precau-
tion, 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

This procedure takes approximately 20 minutes to perform.
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F-16 F-16

TROUBLESHOOTING & REPAIR

INPUT FILTER CAPACITOR DISCHARGE PROCEDURE (continued)

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

—~__® *Have an electrician install and service 5 | gcate the eight capacitor terminals shown in fig-

this equipment. ure F1.
e Turn the input power off at the fuse box
before working on equipment. 6. Using electrically insulated gloves and pliers, hold
the body of the resistor with the pliers and connect

¢ Do not touch electrically hot parts. the resistor leads across the two capacitor termi-

* Prior to performing preventative maintenance, nals. Hold the resistor in place for 10 seconds. DO
perform the following capacitor discharge procedure NOT TOUCH CAPACITOR TERMINALS WITH
to avoid electric shock. YOUR BARE HANDS.

7. Repeat the discharge procedure for the other three

DISCHARGE PROCEDURE capacitors.

1. Remove the input power to the V350-PRO. 8. Check the voltage across the terminals of all

capacitors with a DC voltmeter. Polarity of the

2. Using the 5/16” wrench remove the screws from the capacitor terminals is marked on the PC board

case wraparound cover. above the terminals. Voltage should be zero. If any
voltage remains, repeat this capacitor discharge

3. Be careful not to make contact with the capacitor procedure.

terminals located at the top and bottom of the
switch board.

FIGURE F.1 — LOCATION OF INPUT FILTER CAPACITOR TERMINALS

%%JJ,NSULATED

PLIERS

EIGHT
CAPACITOR
TERMINALS

INSULATED
\, — GLOVES

POWER
RESISTOR
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TROUBLESHOOTING & REPAIR
MAIN SWITCH BOARD TEST

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This test will help determine if the “power section” of the switch boards are functioning correcily.
This test will NOT indicate if the entire PC board is functional. This resistance test is prefer-
able to a voltage test with the machine energized because this board can be damaged easily.
In addition, it is dangerous to work on this board with the machine energized.

MATERIALS NEEDED

Analog Volt/Ohmmeter
5/16 in. Wrench
7/16 in. Wrench

This procedure takes approximately 30 minutes to perform.
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TROUBLESHOOTING & REPAIR

MAIN SWITCH BOARD TEST (continued)

FIGURE F.2 MAIN SWITCH BOARD LEAD LOCATIONS

N Y ~——J22

J21 J20

TEST PROCEDURE

1. Remove input power to the V350-PRO. 4. Using a 7/16” wrench locate, label and remove
leads 201, 202, 203, 204, 205, 206, 207 and
208 from the switch board. Note lead and
washer placement for reassembly. Clear leads.

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

3. Perform the |Input Filter Capacitor Discharge | 5. Using the Analog ohmmeter, perform the resis-
detailed earlier in this section. tance tests detailed in Refer to figure
F.2 for test point locations. Note: Test using an
Analog ohmmeter on the Rx1 range. Make
sure the test probes are making electrical con-
tact with the conductor surfaces on the PC

board.

INVERTEC® V350-PRO

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-19

F-19

TROUBLESHOOTING & REPAIR

6.

MAIN SWITCH BOARD TEST (continued)

If any test fails replace the switch board. See 8. Reconnect leads 201, 202, 203, 204, 205, 206, 207,

[Switch Board Removal and Replacement.|

and 208 to the switch board. Ensure that the leads

are installed in their proper locations. Pre-Torque

If the switch board resistance tests are OK, check all leads nuts to 25 inch Ibs. before tightening them
connections on plugs J20, J21, J22 and all associ- to 44 inch Ibs.

ated wiring. See wiring diagram.

9. Replace the case wraparound cover using a 5/16”
nut driver.

TABLE F.1. SWITCH BOARD RESISTANCE TEST

APPLY POSITIVE TEST APPLY NEGATIVE TEST NORMAL

PROBE TO TERMINAL PROBE TO TERMINAL RESISTANCE READING
+206 -205 Greater than 1000 ohms
+208 -203 Greater than 1000 ohms
+202 -204 Greater than 1000 ohms
+201 -207 Greater than 1000 ohms
+205 -206 Less than 100 ohms
+203 -208 Less than 100 ohms
+204 -202 Less than 100 ohms
+207 -201 Less than 100 ohms
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TROUBLESHOOTING & REPAIR

INPUT RECTIFIER TEST

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing 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 Voltmeter/Ohmmeter (Multimeter)
5/16” Nut Driver

Phillips Head Screwdriver

Wiring Diagram

This procedure takes approximately 25 minutes to perform.
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F-22

TROUBLESHOOTING & REPAIR

1.

TqJJAuiniary Transformer

INPUT RECTIFIER TEST (CONTINUED)
TEST PROCEDURE

Remove input power to the V350-PRO
machine.

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

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

Locate the input rectifier and associated
leads. See Figure F.3.

Carefully remove the silicone sealant from
leads 207, 207A, and 209.

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 [fTable E2. [See the Wiring
Diagram.

Visually inspect the three MOV’S for dam-
age (TP1,TP2,TP3). Replace if neces-
sary.

Figure F.3 Input Rectifier

Small Lead "H1"[]

3/16" ALLEN O

BOLTS

C

\

O

A

ollglle

A— |
O

Small Lead "A"[]

<— FRONTL

T{Fircuit Breaker

REAR ——»
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F-23 F-23

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 207 Greater than 1000 ohms
B 207 Greater than 1000 ohms
C 207 Greater than 1000 ohms
A 207A Greater than 1000 ohms
B 207A Greater than 1000 ohms
C 207A Greater than 1000 ohms
A 209 Less than 100 ohms
B 209 Less than 100 ohms
C 209 Less than 100 ohms
207 A Less than 100 ohms
207 B Less than 100 ohms
207 C Less than 100 ohms
207A A Less than 100 ohms
207A B Less than 100 ohms
207A C Less than 100 ohms
209 A Greater than 1000 ohms
209 B Greater than 1000 ohms
209 C Greater than 1000 ohms

9. If the input rectifier does not meet the 11. If the input rectifier is faulty, see the [Input

acceptable readings outlined in Table F.2 [Rectifier Bridge Removal &|
the component may be faulty. Replace procedure.

Note: Before replacing the input rectifier, 12. Replace the case wraparound cover.
check the input power switch and perform

the [Main Switch Board 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 Ibs. Apply silicone sealant.
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TROUBLESHOOTING & REPAIR
POWER BOARD TEST

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This test will help determine if the power board is receiving the correct voltages and also if the
power board is regulating and producing the correct DC voltages.

MATERIALS NEEDED

Volt-Ohmmeter
5/16” Nut Driver
Wiring Diagram

This procedure takes approximately 30 minutes to perform.
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TROUBLESHOOTING & REPAIR

1.

POWER BOARD TEST (CONTINUED)
TEST PROCEDURE

Remove input power to the V350-PRO
machine.

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

wraparound cover.

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

Locate the power board and plugs J41, J42
and J43. Do not remove plugs from the
power board. See Figure F.4.

Carefully apply the correct input voltage to
the V350-PRO.

Carefully test for the correct voltages at the

power board. |See Table F3.

7

10.

If the 40VDC is low, or not present at plug
J41, check the rectifier bridge and C5 filter
capacitor. See Wiring Diagram. Also per-

form the |Auxiliary Transformer Test.

If any of the DC voltages are low, or not pre-
sent at plugs J42 or J43, the power board
may be faulty.

Remove the input power to the V350-PRO.

Replace the case wraparound cover using a
5/16” nut driver.

Figure F.4 Power Board Plug Location
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TROUBLESHOOTING & REPAIR
POWER BOARD TEST (CONTINUED)
Table F.3 Power Board Voltage Checks
NORMAL
ACCEPTABLE
CHECK POINT TEST CONNECTOR LEAD NO. VOLTAGE
LOCATION DESCRIPTION | PLUG PIN NO. | OR IDENTITY READING
POWER PC CHECK 40VDC 20
BOARD SUPPLY FROM — 65 (+) 38-42 VDC
CONNECTOR RECT. BRIDGE o o 66 (-)
PLUG J41 TOPOWERBD. | . lo of,
POWER PC CHECK +15VDC 190
BOARD SUPPLY FROM 410 412 (+) 15 VDC
CONNECTOR POWER PC o 0o 410 (-)
PLUG J42 BOARD 0 0 ol,,
POWER PC CHECK +5VDC 30
BOARD SUPPLY FROM ] 410 408 (+) 5 VDC
CONNECTOR POWER PC o 0’0 410 ()
PLUG J42 BOARD 4050 0 0
POWER PC CHECK -15VDC 210
BOARD SUPPLY FROM [ 410 411 (+) -15 VDC
CONNECTOR POWER PC 0 00 |ant 410 (-)
PLUG J42 BOARD o 0%
POWER PC CHECK +5VDC sl 1o
BOARD “SPJ” SUPPLY I 403 (+) 5 VDC
CONNECTOR FROM POWER 0oo2ee 401 (-)
PLUG J43 PC BOARD 4‘6?3
POWER PC CHECK +5VDC gg;)DD
BOARD SUF‘)‘EE&C’»FZF’;OM —) 00 406 (+) 5 VDC
NNECTOR coodoo -
ClgLUG(?Mg POWER PC 000000 405 ()
BOARD 206
POWER PC | CHECK +15VDC | , =~ %
BOARD “SP” SUPPLY T 402 (+) 15 VDC
CONNECTOR FROM POWER coooe 401 (-)
PLUG J43 PC BOARD 4?2
POWER PC CHECK +40VDC fgf))g
BOARD OPTIONAL fS 438 (+) 40 VDC
SOLENOID 000000
CONNECTOR 431 (-)
PLUG J43 SUPPLY FROM O000O0 (P

POWER PC BOARD

431
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TROUBLESHOOTING & REPAIR
OUTPUT DIODE MODULES TEST

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing 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
Wiring Diagram

This procedure takes approximately 20 minutes to perform.
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TROUBLESHOOTING & REPAIR
OUTPUT DIODE MODULES TEST (continued)

FIGURE F.5 Machine Output Terminals

AMPS VoLrs
CONTROL WELD TERMINALS
o G oureur
SELECT SELECT

NEGATIVED POSITIVED
OUTPUTO OUTPUTO
TERMINAL TERMINAL
TEST PROCEDURE
1. Remove input power to the V350-PRO. 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
3. Remove any output cables and load from the lead to the negative terminal.

output terminals.

2. Locate the output terminals on the front panel
of the machine. See Figure F.5.

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.

INVERTEC® V350-PRO

LINCOLN B



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

F-31

TROUBLESHOOTING & REPAIR

F-31

OUTPUT DIODE MODULES TEST (continued)

Figure F.6 Terminal Close-Up

If 200 ohms is measured then the output
diodes are not “shorted”

NOTE: There is a 200 ohm resistor across the
welding output terminals.

If less than 200 ohms is measured, one or
more diodes or the snubber board may be
faulty.

Perform the [Filter Capacitor Dischargﬂ
Procedure detailed in the maintenance sec-
tion.

Locate the output diode modules and snub-

ber board. |See Figure F7.

9. Test all output diode modules individually.

NOTE: This may require the disassembly of
the leads and the snubber board from the

diode modules. Refer to the[Output Diode]

IModules Removal and Replacement

Procedure for detailed instructions.
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TROUBLESHOOTING & REPAIR

OUTPUT DIODE MODULES TEST (continued)

Output Diode%

Modules

Snubber [

Figure F.7 Snubber and Output Diode Locations

Board

o
N

LEFT SIDE
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F-33

AUXILIARY TRANSFORMER TEST

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing 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 auxiliary
transformer and also if the correct voltage is being induced on the secondary windings of the
transformer.

MATERIALS NEEDED

Volt-ohmmeter (Multimeter)
5/16” Nut Driver
Wiring Diagram

This procedure takes approximately 25 minutes to perform.
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F-34 F-34
TROUBLESHOOTING & REPAIR
AUXILIARY TRANSFORMER TEST (continued)
FIGURE F.8 Auxiliary Transformer
Auxiliary [
Transformer
Secondlary Lead [
Plugs P52 and P56
TEST PROCEDURE
1. Remove input power to the V350-PRO. 4. Locate the auxiliary transformer. See Figure
2. Using a 5/16” nut driver, remove the case -8
wraparound cover. 5. Locate the secondary leads and plugs P52

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

FIGURE F.9 Plug Lead Connections Viewed From Transformer Lead Side of Plug

PLUG P52 PLUG P56
LEADO LEADC
541@\ 310
/
‘....‘.. LEAD === H N
41A

[ | ' [ | ' EEN ‘ C T

|

I I \IJIADD

LEADO LEADO 532 LEADO
24 42 54
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TROUBLESHOOTING & REPAIR

AUXILIARY TRANSFORMER NO.1 TEST (continued)
TABLE F.4

LEAD IDENTIFICATION

NORMAL EXPECTED VOLTAGE

31 TO 532 115 VAC
42 TO 541 42 VAC
24 TO 541 24 VAC
54 TO 41A 28 VAC

Carefully apply the correct input voltage to the
V350-PRO and check for the correct sec-
ondary voltages per table F.4. Make sure the
reconnect jumper lead and switch are config-
ured correctly for the input voltage being
applied. Make sure circuit breaker (CB2) is
functioning properly.

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

If the correct secondary voltages are present,
the auxiliary transformer is functioning proper-
ly. If any of the secondary voltages are miss-
ing or low, check to make certain the primary is
configured correctly for the input voltage

A WARNING

High voltage is present at primary of
Auxiliary Transformer.

9. If the correct input voltage is applied to the pri-
mary, and the secondary voltage(s) are not
correct, the auxiliary transformer may be faulty.

10. Remove the input power to the V350-PRO.

11. Install the case wraparound cover using a
5/16” nut driver.

INVERTEC® V350-PRO

LINCOLN E



F-36

F-36

NOTES

INVERTEC® V350-PRO

LINCOLN E

DO J8ise|\ 0} uinjay

DO J8ise|\ 0} uinjay

DO J8ise|\ 0} uinjay

DO J8ise|\ 0} uinjay

001 uoldag 0} uiniay

001 uoldag 0} uiniay

DQOJ uoNoas 0} uiniay

DO uol108s 0] uiniay




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-37 F-37

TROUBLESHOOTING AND REPAIR
CURRENT TRANSDUCER TEST

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION
This test will help determine if the current transducer and associated wiring are functioning
correctly.

MATERIALS NEEDED

Volt-ohmmeter
5/16” Nut Driver
Grid Bank

External DC Ammeter

This procedure takes approximately 45 minutes to perform.
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TROUBLESHOOTING AND REPAIR

CURRENT TRANSDUCER TEST (continued)

FIGURE F.10 Metal Plate Removal & Plug J8 Location

5/16" Screws

Metal Plate

TEST PROCEDURE

Remove input power to the V350-PRO.

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

Perform the [Input Capacitor Discharge |

Procedure.

Using the 5/16” nut driver, remove the control
box top and cut any necessary cable ties. See
Figure F.10.

Locate plug J8 on the control board. Do not
remove the plug from the P.C. Board.

Apply the correct input power to the V350-PRO.

Check for the correct DC supply voltages to the
current transducer at plug J8. See Figure F.11.

A. Pin 2 (lead 802+) to pin 6 (lead 806-)
should read +15 VDC.

B. Pin 4 (lead 804+) to pin 6 (lead 806-)
should read -15 VDC.

If either of the supply voltages are low or miss-
ing, the control board may be faulty.

FIGURE F.11. Plug J8 Viewed From Lead Side of Plug

802

801\

O
O

O O

Q

O

]

806—"

804

«—Plug J8
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TROUBLESHOOTING AND REPAIR

CURRENT TRANSDUCER TEST (continued)

TABLE F.5

OUTPUT LOAD CURRENT

EXPECTED TRANSDUCER FEEDBACK

VOLTAGE
300 2.4
250 2.0
200 1.6
150 1.2
100 0.8

9.

10.

Check the feedback voltage from the current
transducer using a resistive load bank and with
the V350-PRO in mode 200. Mode 200 is a
constant current test mode. This mode can be
accessed from the front panel of the V350 by
pressing and holding the Mode Select button
while turning the machine on. Then, rotate the
output knob while still holding the Mode Select
button in until the displays read “Mode 200?
Release the Mode Select Button and the
machine will be in mode 200. With the V350-
PRO in mode 200, apply the grid load across
the output of the V350-PRO, set machine out-
put to 300 amps and enable WELD TERMI-
NALS. Adjust the grid load to obtain 300 amps
on the external ammeter and check feedback
voltages per Table F.5.

A. Pin 1 (lead 801) to Pin 6 (lead 806) should
read 2.4 VDC (machine loaded to 300
amps).

If for any reason the machine cannot be loaded
to 300 amps, Table F.5. shows what feedback
voltage is produced at various current loads.

11.

12.
13.

14.

If the correct supply voltages are applied to the
current transducer, and with the machine
loaded, the feedback voltage is missing or not
correct the current transducer may be faulty.
Before replacing the current transducer, check
the leads and plugs between the control board
(J8) and the current transducer (J90). See The
Wiring Diagram. For access to plug J90 and
the current transducer refer to: Currenﬂ
[Transducer Removal and Replacement|

Remove input power to the V350-PRO.

Replace the control box top and any cable ties
previously removed.

Install the case wraparound cover using the
5/16” nut driver.
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TROUBLESHOOTING AND REPAIR

FAN CONTROL AND MOTOR TEST

A  WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This test will help determine if the fan motor, control board, switch board, or associated leads
and connectors are functioning correctly.

MATERIALS NEEDED
Voltmeter

5/16” Nut Driver

This procedure takes approximately 40 minutes to perform.
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TROUBLESHOOTING AND REPAIR
FAN CONTROL AND MOTOR TEST (continued)

TEST PROCEDURE
1. Remove the input power to the V350-PRO 3. Perform the |lnput Filter CapaCitor DiSChargel

machine. Procedure.
2. Using the 5/16” nut driver, remove the case 4. Locate plug J22 on the main switch board. Do
wraparound cover. not remove the plug from the board. See
Figure F.12.

FIGURE F.12 PLUG J22 LOCATION

5. Carefully apply the correct input power to the 6. Carefully check for 115VAC at plug J22 pin-2 to
machine. J22 pin-3. (leads 115B to COM 2) See Figure
F.13. WARNING: HIGH VOLTAGE IS PRE-

SENT AT THE MAIN SWITCH BOARD.

FIGURE F.13 PLUG J22

Fan Lead\ /Lead 115 B

O O
P O O\\
Lead Com 2 Fan Lead

Plug J22
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TROUBLESHOOTING AND REPAIR

7.

FAN CONTROL AND MOTOR TEST (continued)

If the 115VAC is low or not present perform[The]
Auxiliary Transformer Test| Also check plug

J22 and associated leads for loose or faulty
connections. See the Wiring Diagram.

Energize the weld output terminals (Select
Weld Terminals ON) and carefully check for
115VAC at plug J22 pin-1 to J22 pin-4 (fan
leads). [See Figure F13) If the 115VAC is pre-
sent and the fan is not running then the fan
motor may be faulty. Also check the associated
leads between plug J22 and the fan motor for
loose or faulty connections. See the Wiring
Diagram. WARNING: HIGH VOLTAGE IS
PRESENT AT THE SWITCH BOARD.

If the 115VAC is NOT present in the previous
step then proceed to the fan control test.

FAN CONTROL TEST PROCEDURE

1.

Locate plug J20 on the switch board. Do not
remove the plug from the switch board. See

Figure E12|and Figure F.14.

2.

Energize the weld output terminals (Select
Weld Terminals ON) and carefully check for
+15VAC at plug J20 pin-6+ to J20 pin-2- (leads
715 to 716). See Figure F.14. If the 15VAC is
present and the fan is not running then the
switch board may be faulty. If the 15VDC is not
present when the weld terminals are energized
then the control board may be faulty. Also
check plugs J20, J7, and all associated leads
for loose or faulty connections. See the Wiring
Diagram.

WARNING: HIGH VOLTAGE IS PRESENT AT

THE SWITCH BOARD.

3.

4.

Remove the input power to the V350-PRO.

Note: The fan motor may be accessed by the
removal of the rear panel detailed in [The

Current Transducer Removal and
Replacement Procedure. |

Replace the case wrap-around cover.

FIGURE F.14 PLUG J20

Lead 716-

O
O

O
O

O
O

Lead 715+

Plug J20
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TROUBLESHOOTING AND REPAIR
SPI CABLE RESISTANCE AND VOLTAGE TEST

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This test will help determine if there is a possible “open” in the SPI cable and also determine
if the correct supply voltages are being applied to the boards in the SPI network.

MATERIALS NEEDED

Volt/Ohmmeter
5/16” Nut Driver

This procedure takes approximately 35 minutes to perform.
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TROUBLESHOOTING AND REPAIR

TEST PROCEDURE

Remove the input power to the V350-PRO.

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

Perform the itor Di

Using a 5/16” nut driver, remove the control box
top. Cut any necessary cable ties.

Perform the |Display Board Removal

Do not remove the SPI ribbon

cable connecting the display board to the status
board. If a remote board is present, the SPI
cable plug connecting the remote board to the
display board will have to be removed from the
display board.

Locate and remove plug J3 from the control
board. See Figure F.15.

Check the resistance and continuity of the SPI
cable by testing with the ohmmeter from each
pin on plug J3 to the corresponding pins on the
plug removed from the display board. See

the machine schematic drawing.

The resistance reading pin to corresponding pin
should be zero ohms or very low resistance. If
the resistance reading is high or “open” check
the plug connections to the SPI network PC
boards. If the connections are OK and the

resistance is high or “open” the SPI cable may
be faulty.

9.

12.
13.

14.

15.

16.

17.

18.

19.

Using the ohmmeter check the continuity of the
remote board SPI cable from the plug (previ-
ously connected to the display board) to the
plug on the remote board.

. Reconnect the plugs into the display board and

perform the |Display Board Replacement|

Procedure.

. With plug J3 still removed from the control

board, carefully apply the correct input power to
V350-PRO.

Turn on the machine.

Carefully check for the presence of +15VDC
from plug J3 pin -1(+) to plug J3 pin -10(-) at the
control board receptacle. See Figure F.15.
Carefully check for the presence of +5VDC
from plug J3 pin -2(+) to plug J3 pin -10(-) at the
control board receptacle. See Figure F.15.

If either of these voltages are low or not pre-
sent, the control board may be faulty. Replace.

Remove the input power to the V350-PRO
machine.

Replace plug J3 into the control board.

Replace the control box top and any cable ties
previously removed.

Replace the case wrap-around cover.

FIGURE F.15 Plug J3

O O1—Pinl
O O+—Pin2
PlugJ3—/| (o ©
O O
0O 0O
Pin 10
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TROUBLESHOOTING AND REPAIR
VOLTAGE AND CURRENT CALIBRATION PROCEDURE

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

This test will help determine if the machine is capable of producing welding output and to
check and adjust, if necessary, the voltage and or current calibration.

MATERIALS NEEDED

Resistive Load Bank
Calibrated Test Voltmeter

Calibrated Test Ammeter

This procedure takes approximately 20 minutes to perform.
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TROUBLESHOOTING AND REPAIR

VOLTAGE AND CURRENT CALIBRATION PROCEDURE (continued)

CALIBRATION CHECK

The calibration of the V350-PRO can be checked
using a resistive load bank with the V350-PRO in
mode 200. Mode 200 is a constant current test
mode.

1.  Press and hold in the Mode Select button.
2. Turn on the V350-PRO.

3. Rotate the output knob, while still holding the
mode select button in, until the displays read
“mode 2007

4. Release the Mode Select button and the
machine will be in mode 200.

5. With the machine in mode 200 apply a resistive
load to the welding output terminals (approxi-
mately .087 ohms) set the machine output to
300 amps and enable the Weld Terminals.
(Weld Terminals Select ON).

6. Using the test meters note the output voltage
and current.

7. The V350-PRO voltmeter must match the test
meter reading to within +/- 1 volt.

8. The V350-PRO ammeter must match the test
meter within +/- 5 amps.

9. If the voltmeter does not meet the specification
then proceed to the [Voltage Calibration

10. If the ammeter does not meet the specification
then proceed to the [Current Calibration|

Procedure.

NOTE: Before attempting to calibrate the voltage
or current setting of the V350-PRO, be sure to read
the entire voltage or current calibration section. If
the steps are not completed quickly, the machine
will automatically leave the calibration mode without
changing the calibration settings. The voltage and
current calibration settings of the V350-PRO are
completely independent of each other. Adjusting
one will not affect the other.

VOLTAGE CALIBRATION

1.

10.

11.

Connect the resistive load band (approximately
.087 ohms) and test voltmeter to the welding
output terminals.

Press and hold in the Mode Select button.
Turn on the V350-PRO.

Rotate the Output Control knob until the display
reads “vol cAL”

Release the Mode Select button.

Adjust the output control knob until the actual
output voltage reading on the test volt meter is
20volts +/- .5 volts.

Wait for the machine’s output to be automati-
cally turned off and then back on.

Adjust the Output Control knob again if neces-
sary to make the actual voltage output 20 volts
+/- .5 volts.

Wait for the machine’s output to be automati-
cally turned off and then back on.

Repeat the above two steps if necessary.

Press and release the Mode Select button to
save the calibration.

NOTE: If the Mode Select button is not pressed
within 30 seconds after adjusting the Output
Control knob the machine will leave the calibra-
tion mode and use the previous calibration set-
tings.
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TROUBLESHOOTING AND REPAIR

VOLTAGE AND CURRENT CALIBRATION PROCEDURE (continued)

CURRENT CALIBRATION PROCE-
DURE

1.

Connect the resistive load band (approxi-
mately .087 ohms) and test ammeter to the
welding output terminals.

Press and hold in the Mode Select button.
Turn on the V350-PRO.

Rotate the Output Control knob until the dis-
play reads “cur cAL

Release the Mode Select button.

The left display will change to “IcAL’ to indi-
cate that current calibration is in progress.

The right display will scroll the following
message: Adj oCP SorEAL cur-300A.

Adjust the Output Control knob until the
actual output current reading on the test
ammeter is 300amps +/-2A.

Wait for the machines output to be
automatically turned off and then back on.

10.

11.

12.
13.

14.

15.

Adjust the Output Control knob again if nec-
essary to make the actual output current
reading on the test ammeter 300 amps +/-
2A.

Wait for the machines output to be auto-
matically turned off and then back on.

Repeat the above two steps if necessary.

Press and release the Mode Select button to
save the calibration.

The left display will scroll the message IcAL
SAVEd.

The machine will reset to normal operation.

NOTE: If the Mode Select button is not
pressed within 30 seconds after adjusting
the Output Control knob the machine will
leave the calibration mode and use the pre-
vious calibration settings.
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TROUBLESHOOTING & REPAIR

F-51

CONTROL BOARD REMOVAL AND REPLACEMENT

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

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

MATERIALS NEEDED

5/16” Nut Driver
3/8” Nut Drive
Flathead Screwdriver

Phillips Head Screwdriver

This procedure takes approximately 45 minutes to perform.
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TROUBLESHOOTING & REPAIR

CONTROL BOARD REMOVAL AND REPLACEMENT (continued)

FIGURE F.16 - CONTROL BOARD LOCATION

Control Board

PROCEDURE
1. Remove input power to the V350-PRO.

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

3. Perform the |Input_Filter Capacitor Discharge |
[Procedure]detailed earlier in this section.

4. Locate the control board behind the front panel of
the machine. See Figure F.16.

Using a 5/16” nut driver remove the four screws
from the top and bottom of the front of the machine.
See Figure F.17.

Using a phillips head screwdriver remove the six
screws and their washers from around the input
power switch. See Figure F.17.

Using a phillips head screwdriver remove the four
screws from around the two welder output terminals
on the front of the machine. See Figure F.17.

FIGURE F.17 CASE FRONT SCREW REMOVAL

5/16" Screws

® = ~
Welder Output(l_|L—T SN N\ i i i i Input Power [
X (¢ >
Terminal Screws RS = | 7T Switch Screws
SRy e
o, )

5/16" Screws
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TROUBLESHOOTING & REPAIR

CONTROL BOARD REMOVAL AND REPLACEMENT (continued)

FIGURE F.18. - METAL PLATE LOCATION

5/16" Screws

Metal Plate

9. Using a 5/16” nut driver or a flathead screwdriver
A CAUTION remove the metal plate on the top of the machine
that holds the case front assembly to the center

. . . ] panel. There are two nylon cable ties that will need
Observe static precautions detailed in to be cut in order for the metal plate to be removed.

Board Troubleshooting Procedures| at the See Figure F.18.

beginning of this section.

10. The control board is now accessible to replace.

8. The front of the machine may now gently be pulled
forward to gain access to the Control Board. Note:
The front of the machine cannot be removed com-
pletely, only pulled forward a few inches.
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F-54 F-54

TROUBLESHOOTING & REPAIR
CONTROL BOARD REMOVAL AND REPLACEMENT (continued)

11.  Beginning at the right side of the machine remove 13. Working your way down the left side of the board,
plugs J10A and J10B. Note: Be sure to label each remove plugs #J4 and #J3. See Figure F.19.
plugs position upon removal. See Figure F.19.

12. Working your way across the top of the board from
right to left, label and remove plugs #J9, #J8, #J7,
#J6, and #J5. See Figure F.19.

FIGURE F.19 CONTROL BOARD PLUG LOCATION
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TROUBLESHOOTING & REPAIR
CONTROL BOARD REMOVAL AND REPLACEMENT (continued)

16. Replace the control board.

nuts from the four corners of the control board.

See Figure F.20.
from behind the board using a flathead screwdriv-

14. Using a 3/8” nut driver remove the four mounting
er may be required.

15. Remove the control board. Note: Gentle prying

FIGURE F.20 CONTROL BOARD MOUNTING SCREW LOCATION

Mounting[4
Screws(]
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F-56

F-56

TROUBLESHOOTING & REPAIR

17.

18.

19.

20.

CONTROL BOARD REMOVAL AND REPLACEMENT (continued)

Replace the four 3/8” mounting nuts at the corners
of the board.

Replace plugs #J3, #J4, #J5, #J6, #J7, #J8, #J9,
#J10B, and #J10A previously removed.

Using a 5/16” nut driver, replace the metal plate on
the top of the machine that holds the case front
assembly to the center panel. Replace all cable
ties previously removed.

Replace the four phillips head screws removed
from the front of the machine located around the
two welder output terminals.

21.

22.

23.

Replace the six phillips head screws and their
washers from around the input power switch.

Using a 5/16” nut driver replace the four screws
previously removed from the front of the machine

Replace the case wraparound cover.
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TROUBLESHOOTING & REPAIR
DISPLAY BOARD REMOVAL AND REPLACEMENT

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the display board for maintenance
or replacement.

MATERIALS NEEDED
5/16” Nut Driver
Flathead Screwdriver

Phillips Head Screwdriver

This procedure takes approximately 30 minutes to perform.
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F-58

TROUBLESHOOTING & REPAIR
DISPLAY BOARD REMOVAL & REPLACEMENT (continued)

FIGURE F.21 — DISPLAY BOARD LOCATION

Display Board

Status Board

PROCEDURE

1.

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

PRO.

Remove input power to the V350-

nut driver remove the case 4 | qocate the display board behind the front
panel of the machine. See Figure F.21.

wraparound cover.

2. Using a 5/16”
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TROUBLESHOOTING & REPAIR
DISPLAY BOARD REMOVAL & REPLACEMENT (continued)

FIGURE F.22 — CASE FRONT SCREW LOCATION

5/16" Screws
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5. Using a 5/16” nut driver remove the four screws 8. The front of the machine may now gently be

from the top and bottom of the front of the pulled forward to gain access to the display
machine. See Figure F.22. Board. Note: The front of the machine cannot
be removed completely, only pulled forward a
6. Using a phillips head screwdriver remove the few inches.
six screws and their washers from around the
input power switch. See Figure F.22. 9. The display board is now accessible to replace.

7. Using a phillips head screwdriver remove the
four screws from around the two welder output
terminals on the front of the machine. See
Figure F.22.
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F-60 F-60

TROUBLESHOOTING & REPAIR
DISPLAY BOARD REMOVAL & REPLACEMENT (continued)

10. Remove plug #J37 from the display board. 15. Replace the four phillips head screws removed
from the front of the machine located around the
11. Remove plug #J3 originating from the control board two welder output terminals.

located directly across from the display board.
16. Replace the six phillips head screws and their
12. Remove the display board. Note: Gentle prying washers from around the input power switch.
from behind the board may be required.
17. Using a 5/16” nut driver replace the four screws pre-
13. Replace the display board. viously removed from the front of the machine

14. Replace plugs #J3 and #J37 previously removed. 18. Replace the case wraparound cover.
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TROUBLESHOOTING & REPAIR

MAIN SWITCH BOARD REMOVAL AND REPLACEMENT

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the main switch board for mainte-
nance or replacement.

MATERIALS NEEDED
5/16” Nut Driver
Flathead Screwdriver
7/16” mm Socket
3/16” Allen Wrench
3/8” Nut Driver

This procedure takes approximately 35 minutes to perform.
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F-62 F-62
TROUBLESHOOTING & REPAIR
MAIN SWITCH BOARD REMOVAL & REPLACEMENT (continued)
FIGURE F.23 — MAIN SWITCH BOARD LEAD LOCATIONS
J21 J20
PROCEDURE
1. Remove the input power to the V350-PRO. 5. Using a 5/16” and 3/8” nut driver remove the

input lead shield from the area at the bottom of

2. Using a 5/16” nut driver remove the case wrap- the main switch board.

around cover.
6. Using a 7/16” socket, remove leads 201, 202,

203, 204, 205, 206, 207, 208, 209 from the
switch board. Note lead terminals locations and
washer positions upon removal.

3. Perform the|Input Filter Capacitor Discharge |
[Erocedurg] detailed earlier in this section.

7. Locate and disconnect the three harness plugs
associated with the main switch board. Plugs
#J20, #J21, #J22. See Figure F.23.

A CAUTION

Observe static precautions detailed in[PC Board |
|Troubleshooting Procedures| at the beginning of
this section. Failure to do so can result in perma-
nent damage to equipment.

@

Locate the eight capacitor terminals and
remove the nuts using a 7/16” socket or nut dri-
ver. Note the position of the washers behind
each nut for replacement.

4. Locate the main switch board and all associat-
ed plug and lead connections. See figure F.23.
See Wiring Diagram.
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F-63

TROUBLESHOOTING & REPAIR

9.

10.

11.

12.

MAIN SWITCH BOARD REMOVAL & REPLACEMENT (continued)

FIGURE F.24 - 3/16” ALLEN BOLT LOCATION

Using a 3/16” allen wrench remove four allen
bolts and washers as shown in Figure F.24. At
this point, the board is ready for removal.
Carefully remove the board from the 4 nylon
mounting pins. Note: Depress the retaining
pins on the sides of the nylon mounts to
release the board. See Figure F.25.

Carefully maneuver the board out of the
machine.

Apply a thin coat of Penetrox A-13 to the IGBT
heatsinks on the back of the new switch
boards mating surfaces. Note: Keep com-
pound away from the mounting holes.

Mount the new board on the nylon mount-
ing pins.

13.

14.

15.

Replace the four allen bolts and washers pre-
viously removed.

Replace the eight capacitor terminal nuts,
washers, and necessary leads previously
removed.

Reconnect the three harness plugs previous-
ly removed.

. Reconnect the nine leads (#201-#209) that

were previously removed.

Pre-torque all screws to 25 inch Ibs. before
tightening to 44 inch Ibs.

. Replace the case wraparound cover.

FIGURE F.25 - NYLON MOUNTING PIN

DEPRESS

LOCKING TAB ON
MOUNTING PIN
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NOTES
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TROUBLESHOOTING & REPAIR

MODE OR ADVANCED PROCESS BOARD
REMOVAL AND REPLACEMENT

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the mode board for maintenance
or replacement.

MATERIALS NEEDED
5/16” Nut Driver

Small Flathead Screwdriver

Phillips Head Screwdriver
1/4” Wrench

This procedure takes approximately 30 minutes to perform.
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MODE OR ADVANCED PROCESS BOARD

F-66

REMOVAL AND REPLACEMENT (continued)

FIGURE F.26 — MODE BOARD LOCATION

Display Board

Status Board

PROCEDURE

1.

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

Remove input power to the V350-PRO.

4. Locate the board behind the front panel of the
machine. See Figure F.26.

nut driver remove the case wrap-

2. Using a 5/16”
around cover.
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F-67

TROUBLESHOOTING & REPAIR

MODE OR ADVANCED PROCESS BOARD
REMOVAL AND REPLACEMENT (continued)

FIGURE F.27 — CASE FRONT SCREW REMOVAL

5/16" Screws
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5. Using a 5/16” nut driver remove the four screws

from the top and bottom of the front of the
machine. See Figure F.27.

. Using a phillips head screwdriver remove the

six screws and their washers from around the
input power switch. See Figure F.27.

7. Using a phillips head screwdriver remove the

four screws from around the two welder output
terminals on the front of the machine. See
Figure F.27.

. The front of the machine may now gently be

pulled forward to gain access to the mode
board. Note: The front of the machine cannot
be removed completely, only pulled forward a
few inches.
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TROUBLESHOOTING & REPAIR

10.

11.

12.

13.

MODE OR ADVANCED PROCESS BOARD
REMOVAL AND REPLACEMENT (continued)

FIGURE F.28. — CASE FRONT

VoLrs

WELDTERMINALS
SELECT

AMPS
CONTROL
REMOTED
LocAL @MM
SELECT
/=
® = Ly,

—

I

"g 5/16" Screws

Remove plug #J34 from the mode board.

Remove plug #J31 originating from the status
board located directly above the mode board.

Open the cover of the weld mode display on the
front of the machine.

Using a 5/16” nut driver, remove the three 5/16”
screws as shown in Figure F.28.

Carefully maneuver the the mode faceplate up
and away from the machine. The bottom of the
plate will come out first. Note: The mode board
will still be attached to its mounting plate.

14,

15.

16.

17.

Place both knobs in the full counter clockwise
position to gain access to the mounting screws.

Using a small flathead screwdriver, loosen the
screw in the “Hot Start” knob and the ‘Arc
Control” knob. The knobs should slide off of
their shafts. [See Figure F.29.|

Using a 1/4” wrench remove the nuts and their
washers behind the “Hot Start” and ‘Arc
Control” knobs.

Remove the mode board by gently prying from
behind the board.
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F-69

F-69

TROUBLESHOOTING & REPAIR

18.

19.

20.

21.

22.

MODE OR ADVANCED PROCESS BOARD
REMOVAL AND REPLACEMENT (continued)

FIGURE F.29 - SCREW IN CAP

Replace the board.

Replace the 1/4” nuts and their washers that
mount the “Hot Start” and “Arc Control” knobs.

Using a small screwdriver replace the two
knobs previously removed. Be sure to place
both potentiometers in the full counter clock-
wise position and position knobs for proper cal-
ibration.

Replace the three 5/16” screws previously
removed from the front of the machine located
around the mode board knobs.

Replace plugs #J31 and #J34 previously
removed.

23.

24,

25.

26.

Small Flathead[l
Screwdriver

Replace the four phillips head screws removed
from the front of the machine located around
the two welder output terminals.

Replace the six phillips head screws and their
washers from around the input power switch.

Using a 5/16” nut driver replace the four screws

previously removed from the front of the
machine

Replace the case wraparound cover.
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TROUBLESHOOTING & REPAIR

F-71

STATUS BOARD REMOVAL AND REPLACEMENT

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the status board for maintenance
or replacement.

MATERIALS NEEDED

5/16” Nut Driver
Flathead Screwdriver

Phillips Head Screwdriver

This procedure takes approximately 30 minutes to perform.
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TROUBLESHOOTING & REPAIR

Capacitor

Filter

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

4. Locate the status board behind the front

STATUS BOARD REMOVAL AND REPLACEMENT (continued)

Remove input power to the V350-PRO.

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

PROCEDURE

1.

panel of the machine. See Figure F.30.

FIGURE F.30 — STATUS BOARD LOCATION

Display Board
Status Board
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TROUBLESHOOTING & REPAIR

STATUS BOARD REMOVAL AND REPLACEMENT (continued)

5. Using a 5/16” nut driver remove the four screws
from the top and bottom of the front of the machine.
See Figure F.31.

8. The front of the machine may now gently be pulled
forward to gain access to the status Board. Note:
The front of the machine cannot be removed com-

pletely, only pulled forward a few inches.
Using a phillips head screwdriver remove the six
screws and their washers from around the input 9.
power switch. See Figure F.31.

The status board is now accessible to replace.

Using a phillips head screwdriver remove the four
screws from around the two welder output terminals
on the front of the machine. See Figure F.31.

5/16" Screws
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TROUBLESHOOTING & REPAIR

10.

11.

12.

13.

14.

15.

STATUS BOARD REMOVAL AND REPLACEMENT (continued)

Remove plug #J311 and plug #J31 from the status
board.

Remove plug #J37 originating from the display
board located directly above the status board.

Remove the status board. Note: Gentle prying
from behind the board will be required.

Replace the status board.
Replace plug #J37 previously removed.

Replace plug #J31 and plug #J311 previously
removed.

16. Replace the four phillips head screws removed
from the front of the machine located around the
two welder output terminals.

17. Replace the six phillips head screws and their
washers from around the input power switch.

18. Using a 5/16” nut driver replace the four screws
previously removed from the front of the machine

19. Replace the case wraparound cover.
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TROUBLESHOOTING & REPAIR

F-75

SNUBBER BOARD REMOVAL AND REPLACEMENT

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the snubber board for maintenance
or replacement.

MATERIALS NEEDED

5/16” Nut Driver
7/16 Socket or Nut Driver

This procedure takes approximately 15 minutes to perform.
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TROUBLESHOOTING & REPAIR
SNUBBER BOARD REMOVAL AND REPLACEMENT (continued)

PROCEDURE

1. Remove input power to the V350-PRO. 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 snubber board.. See Figure F.32.

FIGURE F.32 - SNUBBER BOARD LOCATION

-

Snubber [J
Board L

N =2

LEFT SIDE

5. Remove small lead #B1 from the board. See Figure 8. Replace the snubber board.
F.33.
9. Replace the bolts, leads, and washers previously
6. Remove the four bolts using a 7/16” socket. Two of removed. Torque bolt to 30-40 Inch Lbs.
these bolts have leads #30 and #10 connected to
them. Note the position of all leads and associated 10. Replace the case wraparound cover.
washers upon removal.

7. Carefully remove the snubber board.

FIGURE F.33 — SNUBBER BOARD LEADS (CLOSE UP)

s
e

Lead 10
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TROUBLESHOOTING & REPAIR

F-77

POWER BOARD REMOVAL AND REPLACEMENT

A  WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the power board for maintenance
or replacement.

MATERIALS NEEDED

5/16” Nut Driver

Flathead Screwdriver

This procedure takes approximately 20 minutes to perform.
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TROUBLESHOOTING & REPAIR
POWER BOARD REMOVAL AND REPLACEMENT (continued)

FIGURE F.34 POWER BOARD LOCATION
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PROCEDURE

1. Remove input power to the V350-PRO. 3. Perform the [nput 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 power board. See Figure F.34.
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TROUBLESHOOTING & REPAIR

POWER BOARD REMOVAL AND REPLACEMENT (continued)

5. Locate the three plug connections. J41, J42 and
J43. See figure F.35.

6. Carefully remove the three plugs from the power
board.

7. Remove the four screws and associated washers at
the corners of the board using a flathead screwdriv-
er. Board is ready for removal. Note the position of
washers upon removal.

8. Remove the power board.

9. Replace with new power board.

10. Secure the new power board into its proper posi-
tion with the four screws and washers previously
removed.

11. Replace the three plugs previously removed. Plugs
J41, J42 and J43.

12. Replace the case wraparound cover.

FIGURE F.35 - POWER BOARD LEAD LOCATION
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TROUBLESHOOTING & REPAIR F-81

INPUT RECTIFIER REMOVAL AND REPLACEMENT

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

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

MATERIALS NEEDED

3/16” Allen wrench

5/16” Nut Driver

Flathead Screwdriver

Penetrox A-13 Heatsink Compound

Silicon Sealant

This procedure takes approximately 20 minutes to perform.
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TROUBLESHOOTING & REPAIR

INPUT RECTIFIER REMOVAL AND REPLACEMENT (continued)

PROCEDURE

1.

2.

Remove input power to the V350-PRO.

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

Perform the |Input Filter Capacitor Discharge

wrap-

[Procedure|detailed earlier in this section.

Locate the input rectifier. See figure F.36.

Carefully remove the silicon sealant insulating the
six input rectifier terminals.

Remove the six screws from the terminals using a
flathead screwdriver. Carefully note the position of
all leads and their positions upon removal. See

Using a 3/16”in. allen wrench remove the two
mounting screws and washers from the input
bridge. See Figure F.37. |

8. Remove the input bridge.

FIGURE F.36 — INPUT RECTIFIER LOCATION

INPUT [
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F-83 F-83

TROUBLESHOOTING & REPAIR
INPUT RECTIFIER REMOVAL AND REPLACEMENT (continued)

9. Apply a thin coat of Penetrox A-13 heatsink com- 11. Reconnect the previously removed leads to their
pound to the point of contact between the input rec- proper locations. Torque to 31 inch pounds.
tifier and the mounting surface.
12. Cover the input rectifier and its six terminals with

10. Secure the new input bridge into its proper position silicon sealant.
with the two 3/16”in. allen mounting screws previ-
ously removed. Torque to 44 inch pounds. 13. Replace the case wraparound cover.

FIGURE F.37 — INPUT RECTIFIER (CLOSE-UP)
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TROUBLESHOOTING & REPAIR

F-85

OUTPUT RECTIFIER MODULES REMOVAL AND
REPLACEMENT

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the output rectifier modules for
maintenance or replacement.

MATERIALS NEEDED

3/16” Allen wrench

9/64” Allen wrench

5/16” Nut Driver

7/16” Wrench

Flathead Screwdriver

Penetrox A-13 Heatsink Compound

Thin Knife/Screwdriver

This procedure takes approximately 30 minutes to perform.
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TROUBLESHOOTING & REPAIR
OUTPUT RECTIFIER MODULES
REMOVAL AND REPLACEMENT (continued)

PROCEDURE

1. Remove input power to the V350-PRO. 5. Before the output rectifier modules can be reached,
the [Snubber Board Removal Procedure|must be

2. Using a 5/16” nut driver remove the case wrap- performed.

around cover.
6. After the snubber board is removed, remove the

3. Perform the |nput Filter Capacitor Discharge | four leads connected to the modules using a 3/16”
[Procedure |detailed earlier in this section. allen wrench. These leads are #X4, #X2, #20, #40.
Note their positions for reassembly. See Figure

4. Locate the output rectifier modules located behind F.38.

the snubber board. See figure F.38.
7. Remove the copper plates from the tops of the mod-
ules.

FIGURE F.38 — OUTPUT RECTIFIER MODULE LEAD LOCATIONS
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TROUBLESHOOTING & REPAIR

OUTPUT RECTIFIER MODULES
REMOVAL AND REPLACEMENT (continued)

8. Under the copper plate previously removed, there is
an allen bolt. Remove it using a 9/64” allen
wrench.

9. Using a 7/16” socket remove the mounting bolts at
the top and bottom of the modules. See Figure
F.39.

10. The output rectifier modules are ready for removal
and/or replacement.

11. Before replacing the diode module, apply a thin
even coat of Penetrox A-13 heatsink compound to
the bottom surface of the diode module. Note:
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).

13. The screw threads may catch on the threads of the
heat sink, so be sure to get the face of the screw
into contact with the surface of the module (using
just hand torque).

14. Using a 7/16” socket, tighten each mounting bolt to
between 5 and 10 inch pounds.

15 Tighten the center allen screw to between 12 and
18 inch pounds.

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

15. Replace leads #X2, #X4, #20, #40 to their original
terminals in their proper positions. Torque bolts to
30-40 Inch Pounds.

16. Perform the |Snubber Board Replacement|

Procedure|detailed earlier in this section.

17. Replace the case wraparound cover.

FIGURE F.39 — OUTPUT RECTIFIER MODULE MOUNTING BOLT LOCATIONS
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TROUBLESHOOTING & REPAIR
CURRENT TRANSDUCER REMOVAL AND REPLACEMENT

A WARNING

Service and repair should be performed only by 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 elec-
trical 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 troubleshoot-
ing assistance before you proceed. Call 1-888-935-3877.

DESCRIPTION

The following procedure will aid the technician in removing the current transducer for
maintenance or replacement.

MATERIALS NEEDED
5/16” Nut Driver
1/4” Nut Driver
1/2” Wrench
3/8” Wrench
Channel Locks
Flathead Screwdriver
Phillips Head Screwdriver
Hammer
Crescent Wrench
Pliers

This procedure takes approximately 45 minutes to perform.
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TROUBLESHOOTING & REPAIR

CURRENT TRANSDUCER REMOVAL AND REPLACEMENT (continued)

PROCEDURE

1.

2.

Remove input power to the V350-PRO. 5. Using a phillips head screwdriver remove the two
mounting screws from each wire feeder receptacle.
Using a 5/16” nut driver remove the case wrap- See Figure F.40.

around cover.

6. Using a 5/16” nut driver remove the four screws
from the top and bottom of the back of the machine.
See Figure F.40.

Perform the |Input Filter Capacitor Discharge
IProcedure [etailed earlier in this section.

Remove the caps on the two wire feeder recepta-

cles.
FIGURE F.40 — CASE BACK SCREW LOCATIONS
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TROUBLESHOOTING & REPAIR

CURRENT TRANSDUCER REMOVAL AND REPLACEMENT (continued)

7. Label and remove the four leads connected to the
two wire feeder circuit breakers. Pliers may be nec-
essary.

8. Label and remove the two leads connecting to the
CB2 circuit breaker. Pliers may be necessary.

9. Label and remove the seven leads from the
reconnect panel. Pliers may be necessary.

10. Using a crescent wrench, remove the large plastic
nut from around the input power line located at bot-
tom of the rear assembly. See Figure F.41.

11.

12.

13.

Locate the steel nut located directly on the other
side of the rear assembly behind the plastic nut that
was previously removed. See Figure F.41.

Using a hammer and a flathead screwdriver, firmly
tap the metal nut from the bottom of one of its ribs.
This tapping will loosen the nut. Note: Be sure to
tap from the bottom so the nut loosens in a counter
clockwise fashion if viewed from the front of the
machine.

Using a 3/8” wrench label and remove leads #202,
#203, #206, #207A from the reconnect switches.
See Figure F.41.

FIGURE F.41 LEAD LOCATIONS
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14.

15.

16.

17.

18.

CURRENT TRANSDUCER REMOVAL AND REPLACEMENT (continued)

The back of the machine may now gently be pulled
away to gain access to the current transducer.
Note: The rear of the machine cannot be removed
completely.

Carefully swing the rear of the machine open to the
right while facing the rear of the machine.

Perform the|Snubber Board Removal Procedure.|

Remove leads #X2 and #20 from the output diode
module.

Remove leads #X4 and #40 from the other output
diode module.

19.

20.

21.

22.

23.

Using a 3/8” wrench, remove the four mounting
screws from the output diode heatsink assembly.
Take note placement of insulation for reassembly.
See Figure F.42.

Cut any necessary cable ties and carefully remove
the heavy lead from the diode heatsink.

Remove the output diode heatsink assembly
through the rear of the machine.

Remove plug #J90 from the current transducer.

Using a 3/8” nut driver, remove the two mounting
nuts from the current transducer.

FIGURE F.42- OUTPUT HEATSINK MOUNTING SCREW LOCATION

FOUR 3/8"
MOUNTING [
BOLTS

= =

it
e
-\

\ an
NN~

v

LEFT SIDE

INVERTEC® V350-PRO

LINCOLN B



Return to Section TOC
Return to Master TOC

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

Return to Section TOC
Return to Master TOC

Return to Master TOC

F-93

F-93

TROUBLESHOOTING & REPAIR

24.

25.

26.

27

28.

20.

30.

31

32.

CURRENT TRANSDUCER REMOVAL AND REPLACEMENT (continued)

Replace the current transducer.

Replace the two 3/8” mounting nuts previously
removed.

Reconnect plug #J90 to the current transducer.
Replace any necessary cable ties previously cut.

Replace the output diode heatsink assembly previ-
ously removed using a 3/8” wrench.

Note: Be sure to place insulation in its original
location.

Replace leads #X2, #20, #X4, #40 previously
removed from the two output diode modules.
Torque to 30-40 inch Ibs.

Perform the [Snubber Board Replacement|

|I_°rocedure.

From the rear of the machine, replace the heavy
flex lead to the bottom of the output diode heatsink
assembly using a 1/2” wrench. Note: Don't forget to
include all washers.

The rear of the machine may now be placed back
into its original position.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Using a 3/8” wrench, replace leads #202, #203,
#206, and #207A previously removed from the
reconnect switches.

Tighten the metal nut previously removed from the
inside of the rear wall on the back of the machine.
Channel locks may be necessary.

Replace the large plastic nut from around input
power line located at the back of the machine.

Replace the seven leads to the reconnect panel in
their proper locations.

Replace the two leads to the CB2 circuit breaker.

Replace the four leads to the two wire feeder cir-
cuit breakers.

Using a 5/16” nut driver, replace the four screws at
the top and bottom at the rear of the machine.

Replace the two phillips head mounting screws
from around each wire feeder receptacle.

Replace the case wraparound cover.
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TROUBLESHOOTING AND REPAIR

F-94

RETEST AFTER REPAIR

Retest a machine:

If it is rejected under test for any reason that requires 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 Maximum Idle Amps Idle Watts
230VAC Less Than 1.0 Amp 400 Watts
460VAC Less Than 0.5 Amp 400 Watts
575VAC Less Than 0.5 Amp 400 Watts

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

machine.

PERFORM THE VOLTAGE AND CURRENT CALIBRATION PROCEDURE

This procedure is necessary to insure that the machine is capable of producing output and that the unit is

calibrated correctly.

FAN AS NEEDED (F.A.N.)

The fan should turn on when the machine’s output terminals are energized and stay on for approximately 5

minutes after the output terminals are de-energized.
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ELECTRICAL DIAGRAMS

WIRING DIAGRAM - INVERTEC V350-PRO (G3707)
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ELECTRICAL DIAGRAMS

SCHEMATIC - COMPLETE MACHINE (G3871)
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"2" LEAD —>J331-11
"77"LEAD —»J331-10

14 PIN'S "76" LEI(\(D — J331:9
14 PIN'S "4" LEAD — J33'

coiL +3% J3318
UPPLY (+) — J331-7
5

' _SOLENOID
.SOLENSIDé
6 PIN'S "4" LEAD —> J33

X
5
<
S
3

" graphical représentation

of potentiometer connection

5511<Po51 438

|« ps54

FLEX
CIRCUIT

MOSI —J31-9

GROUND SPI 3110
NO CONNECTION —> J31-1 >

0O
MODE SELECT ~ ghont

REMOTE BOARD

ARC

MODE SELECT PANEL

552 ——P55-2 <——431
T¢P85-3¢T 1
-

+5VOLT SPl —>J31-
NO CONNECTION —J3

CONTROL

P
SUPPLY | SPIGND (b) —>J43-1

POWER |GND (a) — J42-5>1
SUPPLY | 16—, ups)

o 7power down signal — J424>— 407 —8
POWER +5(a) — M2D— 42—

+5(a) —> 23— 408————————————————
—4—
—_— M1 ——< W11 <-15V (a)

— 411

SPI

+58PI (b) — J43-D— 403

H58PI(b) —> J436— 02—

Rs3p |*5RS232(6) — J434>
supply GND (¢) — J43-9>

401

+20(c) —> 438> 438
CHOPPER 0> 432
IOPPER | GND (0) — 327143 D

SUPPLY | ¥20(d) — y43.7>]

GND (d) — J43-1>+ 4317

FLEX
CIRCUIT
I

©
=
N

MOS| — J31-2

LOCAL CONTROL —J311-1
LOCAL CONTROL —»J311-2.
O CONNECTION —>J311-3.
OCAL CONTROL 3114
GROUND SPI — J31-1

)
g
L

REMOTE|
MOTE

SCK — J31-3
MISO — J31-4

CS3 — 315

R S—
05—

605 —
610 —

—< J5-3 «<—THERMOSTAT
—< J5-2 <—THERMOSTAT

—= J6-5 <—VOLTAGE / FREQUENCY CONVERTER #2 (+)
+— J6-10 «— VOLTAGE / FREQUENCY CONVERTER #2 (-)

1010 ——< J10B-1<—PRIMARY CURRENT SENSE #2 E_)
1020 —— J10B-2¢—PRIMARY CURRENT SENSE #2 (+)
611 —— J6-11 «—GND (a)

612
615

J6-12 <—SOFT START CONTROL
J6-15 «—PULSE TRANSFORMER GATE DRIVE

607 ——< J6-7 <«—PULSE TRANSFORMER GATE DRIVE

715
716

407
412

408
410

J7-15 <—+15 (a)
J7-16 <—FAN CONTROL

J47 < POWERDOWN SIGNAL (HIGH=RUN)
1412 <+15V (a)

J4-8 «—+5V (a)
J410 < GND (a)

403 ———< M43

402—F—~ 42
401 ——< 341
406 46
405 45

FLEX
CIRCUIT

188 — J31-8

CS1— J31.7
LRYOLTSR — lais

CS2— J316

NNECTION —J31-10.

NO

/SS—J31-3

VOLT SPI—>J31-2

Cs2—>J318
oy U314

&R
NO CONNEGTION —>J31-1

FLEX
CIRCUIT

=
m
m
5]

THERMAL

DISPLAY PANEL

J O O  smuspaL O O |

J3-7
J3-8
J3-9
J3-10

<« +5V SPI (b)
<« +15V SPI (b)
<—GND SPI (b)
<« +5V RS232 (e)
<—GND (e)

<« (+)15VOLT SPI
< (+)5VOLTSPI
188

st

< C82
<« CS3

<« MISO

< 8CK

< MOsI

<— GROUND SPI

NOTES :

N.A. PC BOARD COMPONENTS SHOWN FOR REFERENCE
ONLY. ALL COMPONENTS ARE NOT SHOWN.

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

ELECTRICAL SYMBOLS PER E1537

N |

J1,J6,07, P52

J2,05,011,
J22,041,
J311,P55
1 2
o

3 4
J9,J42,P53

18,020, 421
T d

—

CONNECTOR CAVITY NUMBERING SEQUENCE
(VIEWED FROM COMPONENT SIDE OF BOARD)

6-2-2000A

G3871
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G-4 ELECTRICAL DIAGRAMS G-4
SCHEMATIC - CONTROL PC BOARD #1 (G3789)

T
475 +15V +5V
BAVZOLT 7 475 R16
SEOW R G 1 ' o
MiscB42 :HNH;;le F|g|5:>Fr_'| 74AC573
) A wiBTEAo1 RI8 + 094 c107 PRMeSORIE T X24 U DATAI:A5]
7oK JE15 vz —MA—— )7 C105[C93 [C109]C106 4| >SSZ225222 S npsyy |84 Res [ITHE.
10.0K ) vsTOBY VDDE 2 DATA
R261 Ms'L M| p— e =Ny 26 40X 0 ATA
—|700p|= LE6SaNS ) £40 3V TT0.AuF [0.1uF [0.4uF [0.1uF | C95 moowoowwowowo VSSE ] Q A
——MA—— y7 e SRR mces3s2 51 A
MMBT4401 [3 1uF =5 C99 [&1p DATA
ISE_GND 19 {7 0Au e o TATT
- 7 £ D —8 o ATA3
- B
MISC1
(4) >V RIT A
475K 00k C18, o — MW7 .|c11e+|c110|ci20
260 T000F beq LE6SENSE — .
P 2uF | 22uF | O-1UF
20V 20V 111
+15V IRES —
+15V — DDR1 5 © 0.1uF
7 +|c12 Vo & [ABBRZ 541 A9 53
MF-FF;QI_S R81 = “2 A2 &5 b
a7t C13J©—\/\/\/‘ 4 Ri A3 b A
X3 35V 2 RE 2018 DO B—BATA
MS L vs1|H “T200F R 7 A6 Dl [33 DATA
100pF LE6SEINS | vs2[2 | NOISE_GN 50V 10 ADDRS—8| A7 D3 [33 DAIA
] — - 6 o D
®@ D
NOISE Gw MMBT4401 GND1 C122] |C135|C14 © 6 A S at0  DBSpaz AG
- GND2 I ANDS ADDRT: 7| A11 g7 [44 _DATAY
7 NC[—- 0.1uF 1uF 01F o 6 D DoRTAE—3 A12  pg [30_DATA8
R4S I_ INPUT 3 PWRDN_INT R 3{A13 B8 (32 DATAQ
(4) >-STLON AAA S 6 Y ABDRTS M a5 D10 3c—DATA
4785 C22 | 0£q svslya ~ R1817] A1S D12 (33—PATA
10.0K 11702AvE ABT 080 5 SISV R1916] Al7 D13 [H—BATAL
R258 ~T7000F s8a Mat 5 PP E IS PEPE /CSB_ 26 o 214 [45—DATAT5
P +e6SENS 1 NOISEZGND | & = PP >y ey IRES », (3 (g RIW Rw_—11q G& D15 e
S g 5> 55 25 55558 (3) (& 289 WE onp1 48
No|557GND¢ MMBT4401 [3 S—l 2 el 2| 2 2| ¢ ¢ o u a7 gyrEND2
BAVIOLT! ; Jos 2 10.0K & 2 | o +8V TE28F800B5-B90 \/D
R51 2 T GND2 _|C123_|C136 | C11 2 R254 x24 Ol s vL0VhL
4) >FAN CONTROL A A |Np’f‘ﬁ = | —, . . 71 2 CRYSTAL 85 87
4) 0AuF _[1UF [ OAuF g L 85 > EXTAL XFC .
475K c27 3 MIC445TBM A =— XTAL CLKOUT F2—20> (1 4)
10.0K MS'L @ RES b 140 /cSB
LE6GENS | 18Q =] 92 J RESET' CSBOOT' p—77—7%35
3 L B dnalT BR £SO b5 7esT
3 BG' CS1' 172 —CST
Ry /BT:RCR gg 1s¢ BoACK LS b pipE
ERR' IPIPE' DSO
1V D4 D3 g —C1 | FREEZE IFETCH /DSI /8P ETCH
\VA LH_H—é g FPGA RESET FPGA Rggg 14 BPTDSCLK R 18—
4
NOISE_GND S1G S1G [j} FPGA DONE PGA DONE DSACKIED A HE AooR
ey 5 N TEVEL N DEACKPEl ' a3 R
3 P (G RIC AVEGE: WAz R )
2] IRLR1201 E%E DS 10 g ASIPES 3 A —ApeR—]
2| BAV99 Q9 s1a SOFTST 108 sy jpes ¢ AD 6 1
R84 b7 ; t w noL UN CNT 102 {571 /pE7 £ 42 45— ADDRY
z ADD
AN 7 S ion100] osesanst E QuIPUT ON VIPUT ON 1021 pegmopcik & AS (48
1 ' CEMON T IO PEdGh o1 A0 [0
5 an1o IRES _E PF¥IRQ3 O 57 DDR
221K 221K [Rke) gigtve \JIOISE_GND AR A g PFg'RS“' (“3 A3 26 =
— g R14
CAPAOV 1.00k R136 CAPA OV FPGA_BAD FPGA BAD 06 FESIRQS 2 gy (3L —ADRRIE
AN TNT_100 95| . S A5 R
@NI00 %51 pe7 iRQY N 3
6 v 13 At17 [83 RI7 v
CAPAUV R135 CAPA UV s8LY FAULT 3 N EE A1g [24—AD0RIS
= 500k SIGNAL = 331 TRUSHY Pcacse A19 o RPaEe—
1 00| 32 PC4LCS7' A20 > (4) X27 C113
|C5 .d C3 70 c71 me'L 3T ThocHs PEocse m21 SRR TR DOR1___44A0 VCC1
0e6SANSL A 3 U3 301 TEuGHs PCBCSY: M2 iy E } ADDR? 4:|3 A0 VCCT 53
el ALQ O.1uF [O.1uF [ O.1uF 8 520 TPUCHE *TCSTo A28 imc = 3 /_g o NI 0.1uF
820pF | LEZGZSWIN B20pF | 1E2625IN +5v TPUGHE PCOCS3' FCO A
820pF S TPUCH? PC1CSA' FC1 HFRSALS, (3) AEDRS A%ZMS A
e P TG, s [
+15V OISE GND +5V 221 TPUCH10 oo 32 L RE—ar 20 ATA
TPUCH11 D1 A8 DATA:
4\ CAPQ 71 1pUCH12 D2 87 DATA: ADDRT0 15| ‘ng D2 ATA
T 05 4) 16 136 A RE D3
o 6] 1PUCH13 03 38 2 R At0 B2 ATA
R39 7 vLOvrL 1 14 TPUCH14 D4 35 A R A1l o ATA!
221K 221K R168 1 R174 142 TPUCH15 D8 35 AT R A2 B¢ ATA
R203 o MISO 65 30 A R D7
Wy s o : e 2k S R
1.00K b2 1K " il SCK 67 PaSINGS B8z A 7= A2 Do Ll
R169 o 1 o SETCS0 581 pas3pcso/ss D10 23— DBATATO D10 5 —BATATT
N8P G31 69 ATT ADDR1:19] D11
CAPBUV lcAPB UV 0 PQSIPCS 1 D11 5 ATZ
VY 2 1 o SPICS2 701 passpcs? D12 A1Z D12 15 AT3
1'00K B SPICS3 71 PasIRcs2 Dz DATAT3 /cS2 o] p D13 E—DAIALS
c6 8a c4 lea Cc69 THERNOSTAT a XD 75 PaseRes D13 DATATA 79 G pia (Z—BATAIL
L s N 72 | #700pF 0 ) @32 XD 761 R3S it ATS o écc o Gﬁéﬁ’ =
820pF | LEZSZSNIN 820pF | LEZSZSWIN L MC68332PV = [CST___%od B GND2 %
{76 1) o 2l gankt VP
- Vi g
| FILTER CAPACITOR VOLTAGE MONITORING\/NOISE_GND
Je 1 DATA[0:15]
- R33 C74 ——11$PT LAT DISABL 4‘5{?
1'g A
610 00K | o MZL T gm0
66AVE 1ezszsi | 820p
b
\/NOISE_GND
SINGLE/THREE PHASE DETqC INT 1 3PH (4) THERMOSTAT THIS SHEET CONTAINS PROPRIETARY INFORMATION OWNED BY THE LINCOLN ELECTRIC COMPANY AND IS NOT TO BE REPRODUCED, DISCLOSED OR USED WITHOUT THE EXPRESS WRITTEN PERMISSION OF THE LINCOLN ELECTRIC COMPANY, CLEVELAND, OHIO U.S.A
[ TS OTHERTSE CPETHED TOLERACE [ox 0] Ch, Sheet o, DESIGN INFORMATION | REFERENCE: X
gﬁNﬁéﬁ%%%f}gmm -] e o EQUIPMENT TYPE: INVERTER WELDERS
= G e o 700 SUBLECT DIETAL CONTREREVATA
2] OO PIRTEIIVRI APPROVED SCALENONE  DATE:12-8E-990ranNGNo: G 3789-1D0/1

NOTE: This diagram is for reference only. It may not be accurate for all machines covered by this manual.
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G-5

ELECTRICAL DIAGRAMS

G-5

SCHEMATIC - CONTROL PC BOARD #2 (G3789)

VSN

+15V

W= g

—
4.7uF
35V

R1
221K

71d

LED1 2> A%F,

GREEN | L€6GEGINSL

14

PWA1
X10

74AC14

7

GROUND
TIE POINT

R NOISE_GND
+|C9 221K 91a D63 S1G
1= ABL
e EEI?EN\ZSL(E/(\SAQ%ILNSL
/Ul
424 ngchLozABP 18
4 N/
- " WL e
15v +5V N c16
.
J4 3 1SMB5920
R89
1.00K
+ | C45
+|c10 ela  —L
Py ED5 78 ne1 ~TRooour
[I]
£7uF GREEN | ozesanst |35v
35V
\oise_aND +5/}s\P|
D
R82
1.00K
+|C39 cia
e R
£7uF GREEN | gzaganst
35V
+158PI tGSPI
&g
S e
0£6S8NSE
Gsmv
CONTROL BOARD
VOLTAGE SUPPLIES
R52
100
Abv
R30 *18V
:JS z: w2
100
6265GNS Lia
AT R
: oLa R e

RS232 RXD (1 )

RS232 TXD
)

+5V
R163
1.00K
| X10
r Sl wovv14 vIOvYL
14 ) 20@1
o2 PW2 |_ _|
— X30 — C137 C88 -
—— OAUF| 72ncqa| —T— O1UF O 1uE
l, | |
2| 8 6
100
‘ MC145407 Toon =
650 HCPL-0601
89 //\\/\SZL/L | VD 3 Toce
‘ oo 1 188Y2SZSINN Vers232 $ HCPL-0601
P D
555\%/3 _——— —— — — — VVers232
‘ MMSZ5248BT1 > X158
‘GRs232
MC145407
T_|£65 X16 \/GRs232
Lo +10VRS232 i p 10
10uF
2ol 16 1eﬁ MC145407
X16
+|ce2 zg,gg,%gb 17 | *[C66 _W
X 5VRS232
GRS232 4 19 10uF" MC145407
i VS5 16V /]\ X16
1} 3| mC145407 _w 61 c92 1a
-10VRS232 _C6! GRSZ32V MC 145407 — \ZS\ /A\AZ;L LED6
.7uF | 0.1uF | ozegansL (i GREEN
V10uF 35V 5 J4
—| FULL DUPLEX RS232 COMMUNICATION LINK
+15v
3
237K
S
LED10
7 RED
R A
002 | | epcainst
X28
TXTZ
R 22 c121
/ NOISE_GND RXO 15
0.1uF
+15v (& INT_CAN CaN k22 i
STATUS LE N P23 [14 X29
SYS RESET 2305 Ro voole GCAN
CIRCUITRY ]} canc P RO veer,
. P20
ADDR[1:18] AODRE CLKOUT [ZLCLK 8 5 (4 4) oI NE
C]W &I ROYIMISO 158 RE* GND >
R3 o 38 DATA
ADDRE Bioape 37— DATAS TRANSCEVER
2 P1.3/AD10 {38—BATATS |
= P13/AD11 33— BAIALL GCAN
g Bl4AD12 I35 DATATS 3 oCl3 5
P1.6/AD14 [32—DATATZ HCPL-0601 <7
9¢d C116 P17/AD15 |31 DATATS 'GCAN
S A8k s2 vssi (28 \
S%I\SQLS ANG25D7 —‘& DATA[0:15]
reosansy 220F LA b ISOLATION |BARRRIER ~ CAN COMMUNICATION CIRCUITRY
CJz4oo-9L
c118 - - -
NOISE_GND b 220F CAN COMMUNICATION CIRCUITRY

Vers232

[NCESS OTHERVISE SPECIFIED TOLERANCE X" INFO, Thg. Sheet No,

THIS SHEET CONTAINS PROPRIETARY INFORMATION OWNED BY THE LINCOLN ELECTRIC COMPANY AND IS NOT TO BE REPRODUCED, DISCLOSED OR USED WITHOUT THE EXPRESS WRITTEN PERMISSION OF THE LINCOLN ELECTRIC COMPANY, CLEVELAND, OHIO USA.

UANUFACTURNG TOLERANCE PER E2tss

N 2 PLACE DECIMALS IS £ 02 XM5626 ] 6-2-2000A

DESIGN INFORMATION

REFERENCE | EQUIPMENT TYPE:

INVERTER WELDERS

+
ONALLANGLES IS + 5 OF ADEGREE XA

DRAWNBY: FV.

MATERIAL TOLERANCE (“t") TO AGREE
WITHPUBLISHED STANDARD:

ENGINEER: T. KOOKEN

SUBJECT: DIGTAL CONTREHRVATA

DONOT SCAIE TI-W

APPROVED:

SCALENONE  DATEL2-BE990rawNGNo: G 3789-1D0/2

LINCOLN &

NOTE: This diagram is for reference only. It may not be accurate for all machines covered by this manual.
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G-6 ELECTRICAL DIAGRAMS G-6
SCHEMATIC - CONTROL PC BOARD #3 (G3789)

125V +15V +5VA E1 +/?Q/
e, R144 />
o VWY ¢s4 ¢80 +]cas |cso
1.00K Y
+5)
W@o oo TuF SwF oAU
ov 20V
<7A D AD_DATA[D:13] . 0
N >
X19 Q) 216 +5VA +5VA
15V VEEF BE? 45; ﬁ ﬁ 10.0K X6
0 SEFEADH cONve 582 AR RAIA ) K rew oK R B 1052
R231 125V [22 RD DB4 |11 _AD DATA: POT _CS 1lcs AGND2 17
201 A0 pB5 10 ATAS _.2_ SHDMGND3 0.1uF
Wl V AD_[25] 3 ATAG MOS!I 5
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&"%en: P A PR PR PR 2R 2EPE P [SAWTOOTH GENERATOR 23| BGND BB12 95~ AD DATATH 1 e AGND 1 0C11u2|=9
w S \ -
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BAVSS  Res 33.2K A B ReF |19 VDREF WRZM 3[,X20 VWA R53 1|
C26 (1) >—LRES A D7 ponp 2 100K 11 22 +5VA B20pF 47.5K R58 *
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R56
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100 221 221 c 100
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Va R107 +15V 267K 15V - T.I‘(] %7 820P1
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X > 1~
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/I\ Dl8 2
CURRENT TRANSDUCER s
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4V = 500A OUTPUT s |1
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© 7 V-
VA 12 3] GNp 2
@) ngt? Y %ADG417D1 7K oA |
sl e
VWY ny 1 15 3 INTEGRATOR
N 'z 990 — AD8403ARU10
5 O %7 R122 sonve 5V | 6
67 75 STSoA i D A R60 T
P e A 1.50K CONDARY CURRENT SEN$E “ L vap
- 10pH ; S;‘—Q/o/t' ’ ) CLR CAP A o ﬂ ‘\3 gead
. R79. LLzy ]r. 5 g
J9 s S:/;; HVJ\/\/‘ e ] B |9 210 WL 15y 58 ViovhL v
| 0[S18 .
4
Sl 0K s scv__|_05 \ 1uF ok 1 x . MC33074AD R138
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—AAA— [<GAIN<TT]
R 150K BARO IRF7103 [ 1<GAIN<11 A
R12110.0K - IDEAL V_AD
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4 459 AN heg Vi 68d MC33074AD A
meL |9 | meh 19 o N 2 |o S Wi N L cs7 1.00K
ez IS eeszsiG LS |eeszan 18 | eeszsnigs 0.1uF
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sezszsmfis. % sezazsnfis 98 | Leeszsmfiy g:g vezszsiy T5VA
mer (g | men (S| ® mer (g |2 Mk | & A(4) sy
AG |2 S |2 : ° AG |2 Ns
ged zva 0va A3
OLTAGE FEEDBAC THIS SHEET CONTAINS PROPRIETARY INFORMATION OWNED BY THE LINCOLN ELECTRIC COMPANY AND IS NOT TO BE REPRODUCED, DISCLOSED OR USED WITHOUT THE EXPRESS WRITTEN PERMISSION OF THE LINCOLN ELECTRIC COMPANY, CLEVELAND, OHIO U.SA.
Vi -115v Vb AOGHTDT A e P e CES Pomon T ce | EQUPHENT TYPE: INVERTER WELDERS
ON 3 PLACE DECIMALS IS + .002 = DRAWNBY: FV. )
d T SUBIECT: DIETAL CONTREREVATA
A ORI TP APPROVED SCALENONE  DATE:12-BE-990ranncNo: G 3789-1D0/3

NOTE: This diagram is for reference only. It may not be accurate for all machines covered by this manual.
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G-7

ELECTRICAL DIAGRAMS

SCHEMATIC - CONTROL PC BOARD #4 (G3789)
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G-8
SCHEMATIC - POWER SUPPLY PRINTED CIRCUIT BOARD (G3631)

ELECTRICAL DIAGRAMS G-8
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ELECTRICAL

DIAGRAMS

SCHEMATIC - SWITCH PRINTED CIRCUIT BOARD (L11487)
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ELECTRICAL DIAGRAMS

G-10

SCHEMATIC - DISPLAY PRINTED CIRCUIT BOARD (L11108)
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SCHEMATIC - MODE SELECT PRINTED CIRCUIT BOARD (M19372)
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SCHEMATIC - REMOTE PRINTED CIRCUIT BOARD (G3708)
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SCHEMATIC-SNUBBER PRINTED CIRCUIT BOARD (S24761)
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