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INVERTER LIMITED WARRANTY

Nelson’s only warranty is that goods being sold will be free from defects in
workmanship and material. This warranty is expressly in lieu of other warranties,
expressed or implied and whether statutory or otherwise, including any implied
warranty of merchantability or fitness for a particular purpose.

Nelson’s liability for breach of warranty shall arise only upon return of the
defective goods at Buyer’s expense after notice to Nelson of the claimed breach,
and shall be limited to furnishing a like quantity of such goods free from such
defects or, at Nelson's option, to refunding the purchase price (less reasonable
depreciation based on actual use); provided, however, that Nelson will not accept
receipt of equipment returned unless buyer has previously afforded Nelson’s
Bersonnel a reasonable opportunity to inspect and repair said equipment at
uyer’s facility or such other location as is mutually agreeable. Notice to Nelson
must be given within 30 days of such defect or failure and within two years or one
million welds from the date the equipment was delivered. No compensation or
reimbursement for transportation costs of any kind will be allowed.

Please note that this warranty does not extend beyond the original registered
purchaser, and does not warrant equipment that has been modified by any party
other than Nelson, or equicf)ment that has been improperly installed, improperly
operated, or misused based upon industry standards, or equipment which has not
had reasonable and necessary maintenance, or equipment which has been used
for operation outside of specifications for the equipment. Nelson shall never be
liable for consequential damages.

Nelson reserves the right to make engineering and/or part changes, at any time
without notice, as a result of our commitment to continuous improvement.

© 2013 Nelson Stud Welding, Inc. All Rights Reserved.



WARNING
The following Safety section is for your
protection. It summarizes precautionary

information from the references listed in the
Additional Safety Information section. Before
performing any installation or operating

procedures, be sure to read and follow the
safety precautions listed below as well as all
other manuals, material safety data sheets,
labels, etc. Failure to observe these precautions
can result in injury or death.

PROTECT YOURSELF AND OTHERS

Some welding, cutting, and gouging processes

¢ are noisy and require ear protection. The arc,
:'Qr{’/ like the sun, emits ultraviolet (UV) rays and
—_ other radiation which can harm the skin and
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eyes. Hot metal can cause burns. Training in
the proper use of the processes and
equipment is essential to prevent accidents.
Therefore:

Always wear safety glasses with side shields in any work
area, even If welding helmets, face shields and goggles
are also required.
Use a face shield fitted with filter shade #3 per ANSI
Z87.1. Cover sparks and rays of the arc when operatin
or observing operations. Warn bystanders not to watc
the arc and not to expose themselves to the rays of the
electric-arc or hot metal.
Wear flameproof gauntlet type gloves, heavy long-sleeve
shirt, cuffless trousers, high topped shoes, and a welding
helmet or cap for hair protection, to protect against arc
rays and hot sparks or hot metal. A flameproof apron may
also kbe desirable as protection against radiated heat and
sparks,

ot sparks or metal can lodge in rolled up sleeves,
trousers cuffs or pockets. Sleeves and collars should be
kept buttoned, and open pockets eliminated from the
front of clothing.
Protect other personnel from arc rays and hot sparks with
suitable nonflammable partitions or curtains.
Use goggles over safety glasses when chipping slag or
grinding. Chipped slag may be hot and can fly far
Bystanders should also wear goggles over safety glasses.

FIRES AND EXPLOSIONS

Heat from flames and arcs can start fires. Hot

{RXE-::-\ slag or sparks can also cause fires and
explosions. Therefore:
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Remove all combustible materials well away from the work
area or cover the materials with a protective
nonflammable coverin?. Combustible materials include
wood, cloth, sawdust, liquid and gas fuels, solvents, paints
and coatings, ﬁaper, etc.

Hot sparks or hot metal can fall through cracks or crevices
in floors or wall openings and cause a hidden smolderin
fire or fires on the floor below. Make certain that suc
openings are protected from hot sparks and metal.

Do not weld, cut, or perforrm other hot work until the work
piece has been completely cleaned so that there are no
substances on the work piece which might produce
flammable or toxic vapors. Do not do hot work on closed
containers. They may explode.

Have appropriate fire extinguishing equipment handy for
instant use, such as a garden hose, water pail, sand
bucket or portable fire extinguisher. Be sure you are
trained for proper use.

Do not use equipment beyond its ratings. For example,
overloaded welding cable can overheat and create a fire
hazard.

After completing operations, inspect the work area to
make certain there are no hot sparks or hot metal which
could cause a later fire. Use fire watchers when necessary.
For additional information, refer to NFPA Standard SIB(
"Fire Prevention in Use of Cutting and Welding Processes,”
available from the National Fire Protection Association,
Batterymarch Park, Quincy, MA 02269

© 2013 Nelson Stud Welding, Inc.

=ﬁ ELECTRICAL SHOCK
Contact with live electrical parts and ground
_‘-—-ﬁ.‘\ can cause severe injury or death. DO T use

welding current in damp areas, if movement

4 is confined, or if there is danger of falling.

Therefore:
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Be sure the power source frame (chassis) is connected

to the ground system of the input power.

Connect the work piece to a good electrical ground.

Connect the work cable to the work piece. A poor or

n‘r;iss;(ng connection can expose you or others to a fatal

shock.

Use well-maintained equipment. Replace worn or

damaged cables..

Keep everything dry, including clothing, work area,

cables, torch/electrode holder and power source.

Make sure that all parts of your body are insulated from

work and from the ground.

Do not stand directly on metal or the earth while

working in tight quarters or a damp area; stand on dry

bﬁards or an insulating platform and wear rubbersoled

shoes.

Put on dry, hole-free gloves before turning on the

power.

Refer to ANSI/ASC Standard Z49.1 for specific
rounding recommendations. Do not mistake the work
ead for a ground cable.

ELECTRICAL AND MAGNETIC FIELDS

. Electric and magnetic fields may be
dangerous. Electric current flowing through

:Tm any conductor causes localized Electric and

Magnetic Fields (EMF). Welding and cutting

=y current creates EMF around welding cables

1.

2.
3.

and welding machines. Therefore:

Operators having pacemakers should consult their

physician before welding. EMF may interfere with some

pacemakers.

Exposure to EMF may have other health effects which

are unknown.

Operators should use the following procedures to

minimize exposure to EMF:

a. Route the electrode and work cables together. Secure
them with tape when possible.

b. Never coil the torch or work cable around your body.

c. Do not place your body between the torch and work
cables. Route cables on the same side of your body.

d. Connect the work cable to the work piece as close as
possible to the area being welded.

e. Keep welding power source and cables as far away
from your body as possible,

FUMES AND GASES

Fumes and gases can cause discomfort or
harm, particularly in confined spaces. Do
not breathe fumes and gases. Shielding
gases can cause asphyxiation. Therefore:
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Always provide adequate ventilation in the work area by
natural or mechanical means., Do not weld, cut, or
gouge on materials such as galvanized steel, stainless
steel, copper, zinc, lead, beryllium, or cadmium unless
ositive mechanical ventilation is provided. Do not
reathe fumes from these materials.
Do not operate near degreasing and sprayinﬁ
operations. The heat or arc rays can react wit
chlorinated hydrocarbon vapors to form phosgene, a
highly toxic gas, and other irritant gasses.
If you develop momentary eye, nose, or throat irritation
while operating, this is an indication that ventilation is
not adequate. Stop work and take necessary steps to
improve ventilation in the work areas. Do not continue
to operate if physical discomfort persists.
Refer to ANSI/ASC Standard Z49.1 (see listing on next
page) for specific ventilation recommendations.

All Rights Reserved.




ELECTRICALLY POWERED EQUIPMENT

Faulty or improperly electrified equipment
can cause injury or death. Therefore:

B\

Always have qualified personnel perform the installation,
troubleshooting, and maintenance work. Do not perform
any electrical work unless you are qualified to perform
such work.

Before performing any work inside a power source,
disconnect the power source from the incoming electrical
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 manufacture'’s
recommendations.

Ground the eguipment in accordance with the U.S.

National Electrical Code and the manufacturer’s
recommendations.
CYLINDER HANDLING

Cylinders, if mishandled, can rupture and
violently release gas. Sudden rupture of
cylinder, valve, or relief device can injure or
kill. Therefore:

Use the proper gas for the process and use the proper
pressure reducing regulator designed to operate from
the compressed gas cylinder. Do not use adaptors.
Maintain hoses and fittings in good condition.
Always secure cylinders in an upright position by chain
or strap to suitable hand trucks, undercarriages,
benches, walls, post, or racks. Never secure cylinders to
work tables or fixtures where they may become part of
an electrical circuit.
When not in use, keep cylinder valves closed. Have valve
grotection cap In place if regulator is not connected.
ecure and move cylinders by using suitable hand
trucks. Avoid rough handling of cylinders.
Locate cylinders away from heat, sparks, and flames.
Never strike an arc on a cylinder,
For additional information, refer to CGA Standard P-1,
“Precautions for Safe Handling of Compressed Gases In
Cylinders”, which is available from Compressed Gas
Asszc(:)cziation, 1235 Jefferson Davis Highway, Arlington, VA
22

HEARING PROTECTION

Prolonged Noise from Capacitor Discharge
welding applications can damage hearing if
levels exceed limits specified by OSHA.
Therefore:

ﬁ;;ehAppmved ear plugs or ear muffs if noise level is

igh.

Warn others nearby about noise hazard.

For additional information, refer to OSHA Safety
Standards 3074.

MOVING PARTS CAN CAUSE INJURY

Electric fan can start at any time without
warning and cause severe injury, therefore:

oA WM

Always disconnect electrical power prior to service to
revent the fan from starting unexpectedly.
eep all doors, panels, covers, and guards closed and
securely in place.
Have only qualified people remove guards or covers for
maintenance and troubleshooting as necessary.
Keep hands, hair, loose clothing, and tools away from
moving parts.
Reinstall panels or guards and close doors when
servicing is finished and before reenergizing welder,

e

EYE PROTECTION

Flying metal can injure eyes. Welding,
chipping, wire brushing and grinding can
cause sparks and flying metal. As welds cool,
they can throw off slag. Therefore:

[y

Wear approved safety glasses with side shields even
under your welding helmet.
Warn others nearby about flying metal hazard.

EQUIPMENT MAINTENANCE

Faulty or improperly maintained equipment
can cause injury or death. Therefore:

Always have qualified personnel perform the installation,

troubleshooting, and maintenance work. Do not perform

any electrical work unless you are qualified to perform

such work.

Before performing any maintenance work inside a power

source, disconnect the power source from the incoming

electrical power.

Maintain cables, grounding wire, connections, power

cord, and power supply in safe warking order. Do not

operate any equipment in faulty condition.

Do not abuse any equipment or accessories.

equipment away from:

» heat sources such as furnaces

o wet conditions such as water puddles and inclement
weather

» oil or grease

» corrosive atmospheres

Keep all safety devices and cabinet covers in position

and in good repair.

Use equipment only for its intended purpose. Do not

Keep

ADDITIONAL SAFETY INFORMATION

For more information on safe practices for
electric arc welding, refer to the following
publications.

kW

ANSI/ASC Z49.1 Safety in Welding and CuttinF

AWS C5.1 Recommended Practices for Plasma Arc

Welding

evwl%_CS.6 Recommended Practices for Gas Metal Arc
elding

AWS SP Safe Practices (Reprint) Welding Handbook

ANSI/AWS F4.1 Recommended Safe Practices for

Welding and Cutting of Containers That Have Held

Hazardous Substances

© 2013 Nelson Stud Welding, Inc. All Rights Reserved.
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Stud welding unit N1500i ®
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1 Connection and Installation

1.1 Installation Precautions

Attention must be paid to the fact that the welding unit is installed on
horizontal, vibration-free and non-slip floor space The load-carrying
capacity of the floor space should be at least double the weight of the
welding unit.

When working in high-lying locations, such as bridges, ladders or plat-
forms the N1500i must be secured against the risk of falling.

The Nelweld N1500i must be adequately protected against the intrusi-
on of liquids. It may not be installed on liquid-bearing pipelines.

In order to guarantee unimpeded temperature exchange with the envi-
ronment, a minimum clearance of 1 m (39.4 inch) to existing heat sour-
ces must be observed.

Attention must be paid to the fact that the ventilation slits on the unit
casing are kept free.

1.2 Connection

With the exception of the input power cable all the connecting elements
are arranged in a functional manner on the front plate of the N1500i.

Nelson Stud Welding, Inc. « 7900 West Ridge Road + Elyria, Ohio 44035 + USA 1




Stud welding unit N1500i ®
Version 1.30 7.June.2013 NELS DN

Manual part number: 729-110-027 STUD WELDING

3 4 6
1 Welding cable connection (-) X2 4 Gas connection input (bottle)(optional)
2.Welding cable connection (+) X3 5 Control cable connection (X1)
3 Gas connection output (gun) (optional) 6 input power cable connection

Warning!
Prior to any connection work the Nelweld N1500i welding unit must
be switched off. The input power switch of the unit must be in the
>>0<< position!

Nelson Stud Welding, Inc. » 7900 West Ridge Road - Elyria, Ohio 44035 « USA 2
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1.2.1 Input Connection

Warning!
Q Connection to the input power may only be carried out by a qualified

electrician in accordance with all local and national electrical codes!

Before connecting ensure that the welder grounding conductor is connected to
a proper safety (earth) ground! |

The Nelweld N1500i may be operated with an input power voltage of
200-230VAC/50/60Hz or 400-460VAC/50/60Hz as configured by the re-
connect internally. The 575V unit can not be configured this way. See
rating plate on the back of the unit.

",Em Nalson Stud Welding, Inc Pwrt NIr.
o 7900 West Ridge Rd,Elytia,OH 44036 USA Sarlal N,

Type: 1500! = D=

OUTPUT @ 3 PHASE INPUT INPUT - 3 phase 50/60 Hz
DUTY AMPS VOLTS NPUT VOLTS | 200230 | 400480 1]
% 1800 M) FUSE &b ) 3 '
% 1200 40 | phMAX 183 ™ 75
1% 1608 ) KVA MAX o) 78 75
(3 120 ) iph.off 58 ] 34
MVA off 73 1.9 75

FOR SINGLE PHASE OPERATION SEE MANUAL

1.2.2 Single Phase Connections

e Connect to L1 and L3 of the input line switch (black and white wires
of the factory - installed input cord if equipped).

« Reconnect instructions for selecting the input voltage still applies
whether using 1 phase or 3 phase operation.

¢ Isolate and securely tape L2 (red wire). ‘

Nelson Stud Welding, Inc. « 7900 West Ridge Road * Elyria, Ohio 44035 + USA 3 |
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1.2.3 Change Input Voltage (Reconnect)

Warning!
Q Connection to the input power may only be carried out by a qualified

electrician in accordance with all local and national electrical codes!

Before connecting ensure that the welder grounding conductor is connected to
a proper safety (earth) ground!

This is how to change input voltage (230V/460V or 230V/460V/575V) on
the N'1500i with internal reconnect. Re-wiring is needed on both the
small “aux. block” and the big terminal block.

230VAC CONNECTION
230V 460V 6765V 13 JUMPER 10

qub CO 1 A

¢oQ o @ o

#2200 NC NG 12 28 14
460VAC CONNECTION

230V 460V 575V 13 14 10
i I L

589 [
o8 Io

B
NC #200 NC 12 JUMPER
NOT USEABLE
575VAC CONNECTION i i i
230V 460V 576V 13 1‘4 ONLY UNITS

10
660l [0 0 ol
xR

NC NC#200 12 25 JUMPER

- Make sure unit is disconnected from main power.

- Move lead #200 at small aux. block per graphic for desired
voltage.

- Move jumper and lead # 14 on large terminal block per
graphic for desired voltage. (See photo next page.)

Nelson Stud Welding, Inc. « 7900 West Ridge Road ¢ Elyria, Ohio 44035 « USA 4
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Manual part number: 729-110-027 STUD WELDING

Voltage Connect Section

Rectifier

Vire
Numbers

230VAC Comnection (small terminal block to left lead moves to far end)

*575V Not Shown

Nelson Stud Welding, Inc. « 7900 West Ridge Road « Elyria, Ohio 44035 « USA 5
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1.2.4 Connection of the Welding Cable

Connection of the welding cable of the gun is effected by means of the
welding cable socket of the N1500i which is marked with the gun sym-
bol.

It must be noted that procedurally safe operation of the system can
only be guaranteed when NS40 and Light Duty guns are connected.

. Welding Cable Connection (X2)

Connect the welding cable plug of the gun to the welding cable socket
of the N1500i.

The connection must be secured by a full “turn to the right” of the wel-
. ding cable plug!

1.2.5 Connection of the Control Cable

The control cable socket serves to take the control cable plug of the gun.
The signals to control the gun are transmitted via the control cable.

In keeping with the weld gun to be connected , the control cable socket
of the welding unit is 4-pole in design, some may be 2-pole.

Control Cable Connection (X1)

Pin 1: Gun coil (-)

Pin 2: Gun coil (+)

Pin 3: Start button of the gun (+)

Pin 4: Start button of the gun (-)

The connection must be secured by “screwing on” the control cable

plug!

o Control Cable Connection (X1)
Silver Pin: White Wire
Brass Pin: Black Wire

Nelson Stud Welding, Inc. » 7900 West Ridge Road  Elyria, Ohio 44035 » USA 6
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1.2.6 Connection of the Ground Cable

The welding current return takes place via the earth ground cable,

jE:' which must be connected as follows to the earth ground cable socket
of the Nelweld N1500i.

Earth ground Cable Connection (X3)

Connect the earth ground cable plug into the proper socket of the
Nelweld N1500i.

The connection must be secured by a full “turn to the right” of
the earth ground cable plug!

Warning!

The welding cable connection cannot be locked. Tight connection must be
checked regularly (2 -3 times per shift)!

Note!
Use cable resistance monitor (see section 3.15) to continuously monitor loose

. connector fault condition in production.

1.2.7 Connection of the workpiece
When connecting the earth ground terminals attention must be paid to
the following;:

1. The earth ground terminals must be connected directly to the
workpiece or to the workpiece fixture (welding bench, welding
grid).

Steel constructions, tracks, pipelines, etc. may not be used as current
conductors, unless they are themselves the workpiece to be welded.

2. The welding current circuit may not be earth grounded.

Exception: The workpiece itself or the workpiece fixture are earth
grounded compulsorily (pipelines, shipbuilding, etc.).

3. Place the earth ground terminals if possible at the same distance
from the point of welding when two ground clamps are used.

Nelson Stud Welding, Inc. « 7900 West Ridge Road ¢ Elyria, Ohio 44035 « USA 7
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Note!

Prior to connecting the earth ground terminals the following advice on
avoiding any arc blowing must be observed!

1.3 Specifications

200-300 60 183 73 58 7.3
N 400-460 30 94 75 30 75
L 2 575 25 75 75 24 75
23S
B3
£ A Duty 6% 9% 12% 100%
e Amps 1500 1200 1000 120

Volts - 38 38 38 38

200-300 60 200 51 58 3.5
o P 400-460 30 112 51 30 35
T2 . |
2752
B E 8
SE 9 Duty 6%
» & Amps 800

Volts 38
Idle watts: 100W or less, fan off Height: 16.7 (42cm)
Unit Weight: 751bs (34Kg) (w/cord) | Operating Temperature: -20 to +40 Degrees C
Unit Length: 28in (71cm) Storage Temperature: -40 to +60 Degrees ¢
Width: 10.7in (27cm) Efficiency at rated output: 88%
Open - Circuit Voltage: 75V

Nelson Stud Welding, Inc. « 7900 West Ridge Road ¢ Elyria, Ohio 44035 » USA 8
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2 Control and Display Ele-
ments

Nelson Stud Welding, Inc. « 7900 West Ridge Road « Elyria, Ohio 44035 « USA 9
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2.1 Front Panel Controls and Displays

1 Time/Current Mode Enables Time/Current weld parameter selection ‘
2 | Stud ExpertMode | Setup selection by stud diameter and other process
parameter such as weld position
3 | Function Mode | Configuration Change or Troubleshooting ‘
4 Up/Down Arrow Keys | Add or subtract numeric values in time or current
function
5 | Lock/Unlock Keys | The unit has a lockout feature that prevents any
changes from being made to the front panel settings.
See F19 in section 3
6 Preset Values Factory presets or storage of custom values
[ 7 On/Off Power Switch | The main switch controls the input power to the ma- |
: chine. Upon powering up, the internal control soft-
ware performs a series of diagnostic tests to ensure
| correct connection and operation of the power source. |

8 | Weld Time/Stud Ex- The TIME setting is displayed on the front panel
pert Display/Material | LOWER display. It can be changed using the Up/
Display ' Down arrow keys to the right of the time display in

' one 1ms increments.

9 Warning alert This indicator turns ON when a fault condition oc- |
curs. Please refer to F1 in the troubleshooting section
of this guide for fault condition descriptions and reso-
lution.

Graphical representation of gun operation and wel-
ding process. (see below for more inforamation)

11 Weld Current/Stud The CURRENT setting is displayed on the front panel
Diameter Display UPPER display. It can be changed using the + and -
arrow keys to the right of the current display in one
(1) amp increments.

10 .-_\/_Veld Tc?ol icon1

1. Explanations see next page

Nelson Stud Welding, Inc. + 7900 West Ridge Road « Elyria, Ohio 44035 « USA 10
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Weld Tool Icon

Gun Coil
Green = Energized
Red (Flashing) = Undetected

Tri .

No Light = Detected but rigger Indicator
not energized

Blue - Welding Contact Detect
in progress (Green)

(light maybe “on” longer

than actual weld time Good/Bad Weld

for animation) Indicator

(Green/Red)

Nelson Stud Welding, Inc. » 7900 West Ridge Road * Elyria, Ohio 44035 « USA 1
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2.2 Weld Parameters

You can program this unit in 2 ways: directly setting the current and
time values; or use the Stud Expert (tm) mode based on stud diameter.

2.2.1 Setting Current and Reading the Current Display

The current setting is the current setting during a weld, and can be
viewed in the front panel’s upper display. It can be changed using Up/
Down arrow keys to the right of the current display in one (1) amp in-
crements. As each of these keys are pressed, the current setting will in-
crease or decrease at a faster rate.

After each weld, actual current and time will be displayed briefly be-
fore the set values are displayed again.

If the display shows an actual weld time is much longer than program-
med, e.g., the sum of the front panel time and F2 (short circuit on-time),
a cold plunge may have occured that can result in a bad weld. If this
condition persists, it is recommended to do a gun calibration to set the
F31 value, and check the physical condition of the gun for any causes
of preventing a normal drop. If the actual weld time is less than the
front panel time, it means the arc shorted early, indicating a potential
improper gun lift setup.

When the display shows WAIT when the trigger is pulled, it means the
rated duty cycle is exceeded during operation (or other fault condition,
see section 7.3.19). It is advised to check the value of F2 and possibly
reduce the value of F2 to reduce the on-time and increase the studs per
minute without cold plunge.

In normal operating modes, the desired setting and the actual current
will be the same. In this situation the display does not change during
or after a weld. However, in conditions where it is not possible for the
power source to deliver the desired current, a warning light will light
on the front panel display. This typically occurs when using high cur-
rents with small or excessively long weld cables.

2.2.2 Setting the Time and Reading the Time Display

The time setting is displayed on the front panel lower display. It can
be changed using Up/Down arrow keys to the right of the time display
in one (1) millisecond (0.001 second) increments. As each of these keys
reinput power pressed, the time setting will increase or decrease at a
faster rate. The time display is used to display both the desired time
setting and the actual weld time.

In normal operating modes, the desired setting and the actual weld
time will be the same. When this is the case, the display does not chan-
ge during or after a weld. However, if an error condition occurs, the

Nelson Stud Welding, Inc. - 7900 West Ridge Road ¢ Elyria, Ohio 44035 « USA 12
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proper error code will be displayed on the front panel display. This
will typically happen if a weld is aborted early.

2.2.3 Lift distance and plunge distance parameters:

¢ The mechanical parameters must be set on the respectively con-
nected weld gun NS40 and Light Duty drawn arc gun.

e See the operating instructions of the corresponding weld gun for
the settings.

 See the gun operating instructions and diagrams below respec-
tively for the guide values for the welding method.

Note!

The maximunm lift height is 0.098” (2.5mm) at +/- 10% or rated input_vo_ltage._

Lift Settings

Maximum lift height (at +/-10% of rated input voltage, NS40 and

NS20HD): 2.5mm (0.1”).

Proper gun lift settings are as follows:

1. All studs within the weld range are listed at 2mm lift and below.

2. The plunge also needs to be appropiately set.

3. When the E009 error appears the lift and plunge should be
reviewed.

4. If the error is E004 or E007 it generally means no pilot arc.

5. Check input voltage from unit control panel using F18 and read
capacitor voltage.

6. If the lift capability is marginal, i.e. it lifts a low lift height, but fails
to lift at slightly higher lift height, consult your Nelson Rep.

2.2.4 Calibrate the gun drop time F31

It is recommended to calibrate the gun so that the welder understands
the gun drop time and delivers the precise main arc time programmed.
The calibration is a good practice when you exchange the gun, especial-
ly when you change process between short cycle mode (maximum
main arc time is 100 ms) and drawn arc (mininum main arc time is 100
ms), or change gun type or plunge dampener (shock absorber). Simply
go to F31, and shoot a stud. The actual gun speed is measured and the
actual drop time is saved in F31.

Nelson Stud Welding, Inc. + 7900 West Ridge Road - Elyria, Ohio 44035 » USA 13
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When you display F31 on the front panel and make a weld, F31 should
automatically update with actual drop time from the new weld. The
newly updated F31 value should match with tD in F32. Another way
is simply read tD in F32 from previous weld and adjust F31 to match it.
Generally speaking, this equation should hold within a few millise-
conds: Front Panel Time - F31 setting before a weld = tM in F32 - tD in
F32.

After calibration, tM in F32 should be fairly close to front panel time
within a few milliseconds. If not, then something in your gun, fastener,
or else in process is not exactly repeatable.

Special cases:

If the stud shorts before the gun coil is de-energized, or, if the stud
shorts after the weld current is shut off, the drop time (tD) can't be
measured.

In each case, F31 does not update. F32 (tD) shows each of these cases
in text. If the stud shorts before the gun coil is de-energized, adjust
weld energy (lift, current, time) so that the stud does not short during
the weld. If the stud shorts after the weld current is shut off, increase
F2 to give the machine a chance to measure drop time (tD).

Note!

Exit the F31 screen for production welding. Otherwise, F31 may be
continuously changing after each weld resulting in inconsistent set-
tings in production.

If you accidentally recall a preset, F31 value can be changed to the va-
lue associated with the preset. Check F31.

2.2.5 Weld Parameter Presets

The power source has ten available preset configurations. Each of
these is assigned a time and current setting for commonly welded
stud sizes. To select a preset, simply presskey 1, 2, 3,4,5,6,7,8,9, 0.
When a preset is selected, the time and current are displayed on the
front panel, and the LED on the selected preset key lights.

Nelweld users are not restricted to pre-programmed presets, but may
save more usable weld settings. To do so, first select the desired time
and current settings using the corresponding Up/Down arrow. Then
press and hold the desired preset key for 4 seconds. The preset values

Nelson Stud Welding, Inc. « 7900 West Ridge Road + Elyria, Ohio 44035 « USA 14
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will be replaced by the desired custom values. When the orange LED
of the preset button being pressed turns ON, the selected preset has
been successfully programmed.

Note!

The weld parameter presets depends on to chosen weld method (short cycle,
drawn arc).

2.2.6 Recommended Weld Parameters

The values specified in the tables and diagrams respectively must be
seen merely as guide values, which were achieved under optimized
welding conditions.

The best possible weld parameters must always be determined with
proper attention to factors such as the material and surface quality of
the workpiece, plate thickness, welding position, stud type, stud
dimensions, etc. in trial welds.

Attention must be paid to the fact that the trial welds are for the most
part equivalent to the real conditions in the current production pro-
cess.

In obtaining the best welding result, the electrical and mechanical
weld parameters must be preceisely adjusted to the respective wel-
ding task.

Upon suspicion of faulty welds the settings on the welding unit and
the weld gun must be optimized.

Note!

The weld parameters in the tables and in Stud Expert are provided as is,
without warranty of any kind, either expressed or implied, including, but not
limited to, the implied warranties of merchantability and fitness for a
particular application. Performance suitability for any specific application
should be determined by the user. The user assumes all liability of the use or
the results of the use of the recommended weld parameters.

Nelson cannot assume any responsibility for updating or correcting the
welding advice or guide values once they have been given, nor does the
provision of information create, expand or alter any warranty with respect to
the sale of our products.

Nelson Stud Welding, Inc. « 7900 West Ridge Road ¢ Elyria, Ohio 44035 « USA 15
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2.2.7 Weld Parameters and Settings

Note!

Weld parameters and settings below are developed using Nelson equipment
and Nelson studs. It is recommended to use fasteners from one manufacturer
(Nelson studs) to ensure weld consistency and compatibility.

Factory Preset Weld Settings (Short Cycle)

1 SC-Studs [3.0 M3] 4 mm 400 15
2 SC-Studs [4.0 M4] 5mm 500 15
3 SC-Studs [5.0 M5] 6 mm 600 20
f; 1 SC-Studs [6.0 M6 7mm 700 %5
g 5 SC-Studs [6.0 M6) 7 mm 700 25
- 6 SC-Studs [6.0 M6] 7 mm 700 25
o 7 SC-Studs [6.0 M6] 7 mm 700 25
. 8 SC-Studs [6.0 M6] 7 mm 700 %5
9 SC-Studs [6.0 M6] 7 mm 700 25
0 SC-Studs [6.0 M6] 7 mm 700 %5

The duty cycle limits for the Nelweld N1500i can be seen in the Stud
Weld Rate table below. If the duty cycle is exceeded, and a weld is att-
empted, a “Wait” prompt will be displayed. “Wait” will disappear
when the unit is ready for another weld. If the unit reaches an abnor-
mally high temperature, a failsafe thermal sensor will protect the unit
and display E011. The unit will resume operation once the temperature
has returned to safe operating range.

Factory Preset Weld Settings (Drawn Arc)

IS-Studs 3 mm 200 150

1
2 1S-Studs 4 mm 280 200
3 1S-Studs 5 mm 350 230
3 r SD6, MR M8, S6 G 410 250
= 5 MP (F) M8 7 mm 470 300
o 6 MR MI0, S8 8 mm 550 300
o 7 MP (F) M10 9 mm 650 300
= 8 SD10, MR M12, S10 10 mm 750 350
9 M12, $12 12mm 950 450
0 516, SD16 16mm 1400 550
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STUD WELDING

N®

Preset Bank 0**

1 Drawn arc stud 3/16" 300 150
2 Drawn arc stud 1/4” 450 170
3 Drawn arc stud 5/16" 500 250
4 Drawn arc stud 3/8” 550 330
5 Drawn arc stud 7/16” 675 420
6 Drawn arc stud 1/2” 800 550
7 ‘ Drawn arc stud 5/8" 1200 670
8 | Drawn arc stud 3/4” 1500 840
9 ‘ Drawn arc stud 3/4” 1500 840
0 Drawn arc stud 3/4” 1500 840

* Preset bank 2 is loaded (such that presets 0-9 are as described above)
when in short cycle mode.

** Prest bank 0 or 1 are loaded (such that presets 0-9 are as described

above) when in drawn arc mode.

Bank 0 is loaded when a 2 - wire gun interface is used.

Bank 1 is loaded when a 4 - wire gun interface is used.

Note: The preset bank may be selected manually using Function Code

F44,

Nelson Stud Welding, Inc. « 7900 West Ridge Road ¢ Elyria, Ohio 44035 - USA
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2.2.8 Parameters for short - cycle procedure

Note!

The following parameters are only starting points (guide values) which must
be adjusted to specific application conditions (base material, work piece
surface condition, weld position, gun type, weld circuit inductance and
grounding etc.). It is recommended to perform weld robustness test (current-
time tolerance graph) using the values below as center points to determine
optimum welding parameters for the application.

1 3/16” 5mm 300 15 062 125
2 1/4” 6mm 400 17 062 125
3 5/16” 8mm 450 25 062 125
4 3/8” 10mm 500 33 062 125
5 7/16” 11mm 625 42 062 125
6 1/2” 13mm 750 55 062 125
7 5/8” 16mm 1100 67 .093 187
8 3/4” 19mm 1400 84 093 187
9 3/4” 19mm 1400 84 093 187
0 3/4” 19mm 1400 84 093 187

2.2.9 Parameter for drawn - arc procedure

Drawn Arc Welding

*Assuming 3@ Input Power and a short circuit on - time of 100ms

Stud Weld Rate
Parameters listed ar those used testing, and should be used only when considering operating duty
cycle
Stud Size Time Current Weld Rate (Studs Per Minute)
(in) mm (sec) (A) Nelweld 15001
3/16” Smm 0.15 300 261
1/4” 6mm 0.17 400 171
5/16” 8mm 0.25 450 105
3/8” 10mm 0.33 500 70
7/16” 11mm 0.42 625 38
1/2” 13mm 0.55 750 21
5/8” l6mm 0.67 1100
3/4” 19mm 0.84 1400

Nelson Stud Welding, Inc. « 7900 West Ridge Road ¢ Elyria, Ohio 44035 « USA 18
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