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Dear Customer,

Many thanks for buying a stud welding machine from HBS Bolzenschweiss-Syste-
me.

We at HBS wish you success at all imes when working with this stud welding ma-
chine.

The high level of quality of our products is guaranteed by ongoing further deve-
lopment in the design, equipment and accessories. This may result in differences
between the present operating manual and your product. Mo claims can therefore be
derved from the data, illustrations and descriptions.

We have compiled the data and information in this reference work with the greatest
care, and have made every effort to ensure that the information contained in this
manual was comect and up-to-date at the time of delivery. \We can nevertheless give
no guarantee for an absolutely ermor-free document.

Should you discover any efmors or unclear points when reading this operating manu-
al, please do not hesitate to contact us.

We would also be grateful for any feedback should you have any suggestions or
complaints to make about our product.

HBS Bolzenschweiss-Systeme GmbH & Co. KG
Felix-Wankel-Strasse 18

85221 Dachau

GERMANY

EHBS Bolzenschweiss-Systeme GmbH & Co. KG 3
Al rights resenved — Reprinting, In whoie ar In parnt, only wish the approval of the manufachurer



HB§
ONURED( b

4 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
All rights resenved — full or partial reproduction subject 1o prior approval af the manutaciurer



Table of Contents

HBS
- | ONURFIX

Table of Contents

1 Important Safety Precautions .......vcnsccsss e ssssssssssscasnssns B
2 Symbols and Terms Used ....ccsscssrcnsssssscsssssnssssssssss sessssssnssssssnsssss 11
3 Scope of SUPPIY s s s nmnsens |V
4 ACCESSOMBS ..ccvcverccrrnssnrsssrassssnssrsssssssssssssssssm s snsssssnssssassssassassssassrsnsnssssnssans N
7 L5 L= T I

8 Components of the Stud Welding Unit ... 18

81 8 Lty
8.2 Control Panel and DisDay ..ot e e e s e
8.3 Symbals and Indicators in the Display e

N B &

10 Preparing Workplace and Welding Process .....cccsnssssvcsssscnsiens. 21

102 Checking the Stud Welding GuUN e
10.3 Checking the Stud Welding Head ..o
104 Checking the Automatic Stud Feeder e

BB B

11 S T3 T L=t | U, | ||

A1 Connecting the Welding Gun to the Stud Welding Unit ... M
1.2 Connecting the Welding Head to the Stud Welding Unit ... 31
.3 Connecting the AdaDiOr e 32

EHBS Bolzenschweiss-Systeme GmbH & Co. KG 5
Al rights resenved — Reprinting, In whoie ar In part, only wih the approval of the manufachurer



Table of Contents

HB§
ONUREDS -

114 Connecting the Fully Automatic Stud Feeder to the Stud Welding Unit ...
115 Compressed Air Connection .
116 Connecting the Ground Cable ... ...
"i Connecting the Stud Welding Unit to the Mains Suppay
11.8 Integrating the Stud Welding Unit into a CNC SyStem .o
11.81 VBZ-3 e e e e
1182  Control System .o
T1.E3  Remobe ComTDl et se e e vs e s s an s s e s e an s amm e e s banamammann s rt e s ensamnnen

121 Switching on the Stud Welding Unit e
122 Determining the Charging Volage e

123 BetiNg Ol OIS et

12.3.3 Sethng Capacity ..
1235 Setting Stud Fﬂa:ing Time {ﬁ.mﬂrmhc}
1236 Calling up Library . e nn
Mode Ref: DEEI'ITHTE mference va]u&
Mode Input: Enter reference Valle e e

12 BEIVICE SIS e

i BB D oot e et e e e ettt e
1242  Gun Test e

1256 F*erh:nmmgme WE!dmg chess

Gl A

Y]
[T=]

228

i
L]

S RIFRLBHLEET & B

|
=i

N

13 Checking the Quality of the Weld ...

=
=]

131 L= T T L e L L o= L OO
133 Optimisation of Welding Parametens
134 Blowing Effect and Remiedies e e e e e e
135  Analysis of Parameters via RS 232 Interface ... B
136  Remote Control via RS 232 Interface ... BB

e 2 13

14 Troubleshooting .. seser s sncs e e e s srmssssmmnsssnmnsnssnnnnmsnns O 1

6 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
AR rights reserved — Reprinting, in whole of In part, only with the appraval of the manufaciurer



Table of Contents
HBS
- i s
ONUREFDX

16 Maintenance and CAre e sesese s cessssssmse s sessmsmssmsmsasansnsssensnnes | I}

16.1 L 1 T RO

& &

17 0 T = .-
18 T .-
EC Declaration of Conformity .. e s ssmsnssassesrssmsssenes. IO

Service & SUPPOM . eeeererss e ssces s er s s s s ssm s snssnnssmsrn s sessmsnmsnans serssnassannnes | D)

EHBS Bolzenschweiss-Systeme GmbH & Co. KG T
Al rights resenved — Reprinting, In whoie ar In part, only wih the approval of the manufachurer



1 Important Safety Precautions

HBS
'ONURFLX |

1 Important Safety Precautions

The target group for this manual are qualified personnel who in view of their techni-
cal training, know-how and experience and knowledge of applicahle regulations are
able to assess the work assigned to them and recognise potential hazards.

T Danger from incorrect use

% Use the stud welding machine only for the purpose described in this ma-
nual.

Otherwise you may endanger yvourself or damage the stud welding machine.
You endanger yourself and others if yvou operate the stud welding machine
incorrectly or fail to obsenve the safety precautions and wamings. This can
lead to senious injury or extensive matenal damage.
T Danger for unauthorised operating perscnnel
& Work with the stud welding machine only when
— You are appropriately trained, instructed and authornsed to do so, and
— You have read and completely understood this operating manual.

& Never work with the stud welding machine when you are under the influ-
ence of

— Alcohol,
— Drugs ar
— Medication.

T Danger from unauthorised modifications

% Never modify the stud welding machine or parts thereof without obtaining
a clearance certificate from the manufacturer.

You will otherwise endanger yourself. This can lead to senous injury or ex-
tensive materal damage.

8 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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devices

# Never operate the stud welding machine if you wear a heart pace-
maker or implanted defibrillator.

# In this case, never remain in the vicinity of the stud welding machine
during welding.

# Never operate the stud welding machine if persons with heart pace-
makers or implanted defibrillators are in the vicinity.

Strong electromagnetic fields are produced in the vicinity of the stud
welding machine during welding. These fields could impact the func-
tion of heart pacemakers or implanted defibrillators.

@ Life-threatening danger for wearers of active implanted cardiac

Danger from fumes and airborne particulates

A # Switch on the welding fume extractor at the place of work.
# Ensure that the room is well ventilated.
# Never weld in rooms with a ceiling height of less than 3m.

# Observe furthermore your working instructions and the accident
prevention regulations.

This will help to avoid health damage due to fumes and airbome parti-
culates.

@ @ @ Danger from glowing metal spatter (fire hazard)
Glowing hot weld spatter and liguid spiashes, flashes of light and a

loud bang = 90 dB (A) must be anticipated during stud welding.

W
ﬁ }E # Inform colleagues working in the immediate vicinity accordingly
before starting work.
# Ensure that an approved fire extinguisher is available at the work-
place.
EHBS Bolzenschweiss-Systeme GmbH & Co. KG 9
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4 Do not weld when wearing working clothes soiled with flammable
@ @ @ substances such as oil, grease, petroleum, etc.
& Wear your proper protective clothing, such as:
ﬁ E — Protective gloves in accordance with the relevant standard,
— MNon-flammable clothing,
— A protective apron over your clothing,

— Full-ear hearing protection in accordance with the relevant stan-
dard,

— A safety heimet when welding above your head,
— Safety shoes,

— Safety goggles with sight glass of protection level 2 in compli-
ance with the applicable standards and do not look directly into
the light arc.

# Remove all lammahle materials and liquids from the vicinity of the
work area before starting welding.

% Weld at a safe distance from flammahle matenals or liquids.
Select a safety distance large enough to ensure that no danger can

arise from weld spatier.
@ Protection of the stud welding unit
:_,i # Protect the stud welding machine against the ingress of foreign
matter and liquids caused by cutting or grinding work in the vicinity
of your work area.

This will heip to prolong the service life of your stud welding machine.

10 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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2 Symbols and Terms Used

The symbols used in this operating manual have the following meanings:

Danger

Wams you of hazards that can lead to injury of persons or to
considerable material damage.

P>

Caution
Problems in operating may occur if this information is not observed.

©
—

@b D @

Mo access for people with active implanted cardiac devices
Danger
Wams vou of electrical hazards

Danger
Wams you of electromagnetic fields that can be generated during welding

These symbols prompt you to wear personal protective clothing when
working with the stud welding umnit.

This symbol prompts you to wear ear protection. A loud bang = 90 dB (A)
can occur during the welding process.

EHBS Bolzenschweiss-Systeme GmbH & Co. KG 1
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= Tip
Cross-reference to useful information on the use of the stud welding
machine
Cross-references in this operating manual are marked with this
symbol or are printed in italics

;i :h"' Fire hazard

- Have a suitable fire extinguisher for the working area ready before starting

work.

L Work instruction

- List

12 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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Glossary

Automatic welding head:

Capacitor:

Light arc:

Rectifier:

Stud fesder:

Stud welding gun:

Stud welding machine:

Stud welding unit:

Thyristor:

Welding element

Welding parameters:

Workpiece:

2 Symbols and Terms Used

[ ONURFDX"

Device for welding of welding elements
Component for storage of electrical energy.

Independent gas discharge between two electro-
des when the cument is high enough. A whitish light
is emitted in the process. The light arc allows very
high temperatures to be generated.

Electrical component that converts alternating vol-
tage into direct voltage

Device for automatic feeding of welding elements
Device for welding of welding elemenis

Stud welding unit including stud welding gun or
welding head

Device for provision of the elecirical energy for
stud welding

Electronic component for contact-free switching of
high currents; switching takes place via the control
input

Component such as stud or pin that is welded to
the workpiece

Mechanical and electrical settings at the stud wel-
ding qun or welding head and at the stud welding
unit (e.g. spring force, charging voltage)

Components such as sheet metal or tubes to which
the welding elements are to be fastened

EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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Scope of Supply

The basic configuration of your stud welding unit contains the following parts:

No. of Part Type Order No.

pieces

1 Stud welding unit CDMi 2402 92-10-224128

1 Adaptor COMi-IfO-interface COM  80-70-475

1 Operating manual CDMi 2402 E-BA 92-10-22412B

2

A __"'-l.-
@ﬁ@ 1
.

-~

# Inspect the shipment for visible damage and completeness immediately on re-
ceipt.

# Report any fransport damage or missing componants immediately to the delive-
ring shipping agent or the dealer (address, see page 2).

Accessories

The following ground cables are available as accessories:

No. of Part Type Order No.

pieces

1 Ground cable for C 08 CAD8 PAH1  S2-40-095
25 m, 25 mm?

1 Data cable a0-50-1243

14
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5 Technical Data

Stud Welding Unit CDMi 2402

for CD stud welding (capacitor discharge welding) according to curment standards

Welding range M3 to M8 (M10 limited),
dia. 2 to 8 mm (dia. 10 mm limited)
Welding material Mild steel, stainless steel, aluminium and brass
Welding rate M3 = 40 studs/min. (Charging voltage 60 V)
ME = 21 studs/min. (Charging voltage 170 V)
(M10 = 17 studs/min (Charging voltage 210 V))
Capacitance 99000 pFA3000 pF *
Welding time 1t03ms
Energy 2400 Ws/B800 Ws *
Charging voltage 50 to 220V (stepless voltage regulation)
Primary power 230 V (pluggable to 115 V"), 50/60 Hz, 10 AT
W Contact your service department ar deater for assistance.
Power source Capacitor
Cooling type F (temperature controlled cooling fan)
IP-Code IP 21 (not aliowed to use while raining)
Ambient temperature limits 0°Ctod0=C
Dimension Lx W x H 570 x 285 x 290 mm (without handle)
Weight 26 kg
* with change over of capacitors
EHBS Bolzenschweiss-5Systeme GmbH & Co. KG 15
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B Intended Use

Owr stud welding units are designed and built exclusively for industrial use. Nonin-
dustrial use is expressly forbidden due to the lack of know-how about the welding
technology employed and the applicable standards.

The stud welding unit is intended exclusively for stud welding of standardised wel-
ding elements. Any other use will resuit in the desired strength of the welded joint
being reduced.

This stud welding unit can only be used with the HBS stud welding gquns C (08,
CA 08 and PAH-1, the welding heads KAH 412 and KAH 412 LA as well as the auto-
matic stud feeder VBZ-3.

The intended use also implies observance of the operating manual of the compo-
nent used and compliance with the intervals and conditions for inspection and main-
tenance of the stud welding unit and the components employed.

# Always check the operating manual of your stud welding gun whether it may be
used with this stud welding unit.

The stud welding unit must be suitable for welding the welding elements in use.

Welding elements manufactured with the cold formed process have a flange and an
ignition tip. During welding, the flange prevents the arc getting fo the cylindric part of
the welding element and increases simultaneously the welding area.

# Please refer to the operating manual of your stud welding gun for
detailed information on which welding elements may be used.

16 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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7 Warranty

Please refer to the latest "General Terms and Conditions™ for the scope of the
warmanty.

The warranty does not cover faults caused by e.q.
— Momal wear,

— Improper handling,

— Failure to observe the operating manual,

— Failure to observe the safety precautions,

— Use for other than the intended purpose, or

— Transport damage.

Warmranty entittement shall no longer be valid if modifications, changes or service
and repair work is camied out by unauthorised persons or without the knowledge of
the manufacturer. Invalidation of warranty entitlement shall also render the declara-
tion of conformity invalid. The CE marking shall be declared invalid by the manufac-
turer.

We expressly point out that only spare parts and accessories of components appro-
ved by us may be used. The same applies likewise to installed units from our sub-
suppliers.

EHBS Bolzenschweiss-Systeme GmbH & Co. KG i7
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8 Components of the Stud Welding Unit

81 Main Assemblies
2
_ 4
3 |
A —— 1 = B u

~ - - —

1- Charging device A - Primary supply

2 - Confrol B - Welding circuit

3 - Welding capacitors
4 - Welding thyristor

The mains alternating voltage is convernted to direct voltage in the charging de-
vice (1). Charging of the welding capacitors (3) is performed with the charging
device and is fully adjustable. The welding capacitors store the energy required for
the welding process. The guaniity of energy is defined by the operator via the char-

qing voltage.
The welding thyristor (4) releases the charging voltage.

The charging process and the welding process are controlled by the control sys-
tem (2).

The negative pole of the capacitor is connected to the welding gun. The positive
pole is usually connected to the workpiece via vice grips.

The type plate is located on the backside of the stud welding unit.

18 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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Type plate
The type plate contains the following information:

— Manufacturer

— Type

— Order No.fSenial No.
— Primary voltage

— Fuse

— Power consumption
— Cooling class

— IP code

— Date

EHBS Bolzenschweiss-Systeme GmbH & Co. KG 19
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8.2 Control Panel and Display

Display

i |

Trigger CHANGE OVER OF PROGRAMME

Trigger AUTOMATIC

A

Trigger ENTER

Trigger ARROW

0@

Trigger .+

A-gEwEG

BUEE

¥ Trigger ,-*

B

e

Trigger HIGHER ENERGY
Trigger LOWER ENERGY

Trigger CHANGE OVER OF CAPACITY

UWHEgelHMUE®

Triggers for simplified language setting

| A LED green =AUTOMATIC on

green = CP value within tolerance range
EE LED red = P value out of tolerance range

= green = Stand-by display
@ LED red = Charging

0Ll LED yelow = cContact

0} LED yellow = Trigger

O LED yelow = Solenoid

(@) LED rot = Studwelding unit is locked
= green = Temperature OF
I LED red = Temperature ermor
CIF LED red = Emor
20 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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The terminal presents the interface o you, the operator.

The condition of the welding unit is monitored after switching-on. The display shows
the type of the welding unit and the software version. The following parameters are
manitored:

— Deviation from usual charging fime,
— Unit temperature,

— Defective thyristor

— Reload relay

— Reload transistor.

After self-test, the digital display shows the last set welding energy and charging
voltage.

The stud welding unit can be programmed in accordance with your requirements
using the keys ( [24] lower - (51 higher).
Using both keys L you can enter the language selection.

Library mode

The stud welding unit is equipped with a library mode. In the library mode, the
factony default setting of welding energy and chamging voitages, depending on stud
diameter and stud material can be called up and modified as required.

EHBS Bolzenschweiss-Systeme GmbH & Co. KG 21
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8.3 Symbols and Indicators in the Display

Light diodes (LEDs) with the following meanings are located on the right and left of
the display:

E'E qareen

lights up when the CP value " is within the tolerance

red - lights up when the CP value * is outside the tolerance
E@ qgreen - lights up when the stud welding unit is ready for welding
red - lights up when the capacitor battery is being charged
red-green - flashes alternately when the capacitor battery automatically
adjusts the charging voltage
This ensures that always the same charging voltage is
provided.
] nuj yelow - lights up when there is electrical contact between the weld-
ing element and the workpiece
'_'./TT. yellow - lights up on actuation of the welding-gun trigger
14 yallow - lights up when a welding gun with solenoids is connected
] @ red - the stud welding unit is locked
— after welding, as long as there is electrical contact to the
workpiece
— in the event of a fault
— in the event of overtemperature
= I areen - The stud welding unit is ready for welding.
red - the stud welding unit is locked

— if the shud welding unit has been thermally overloaded
The "E xxx” fauit is shown in the display.

After cooling off, you can continue work.
1 F red - the stud welding unit is locked
— if the stud welding unit has been thermally overloaded

— if a fault has occumed in the stud welding unit (fault code
is shown in display)

lights up if automatic mode is switched on

DE' qreen

" CP = Controlled Process

22 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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Afault message appears in the display if one of the variables named under point 8.2
“Keyboard and display” deviates from the standard value.

LCD display

Graphical display, 128 x 64 pixel
With backlight and automatic contrast control

CAPACITY  Switching of capacity 33000 pF/99000 pF

E+ Increase energy (charging voltage)

Keys
!E' ENTER Confirms the selected function
E] ARROW Marks the selected programme item
PLUS Increases the selected value
B MINUS Decreases the selected value
E P Programme selection
E' A Switch on automatic mode, select automatic time (blow
time)
=
3 5

E- Feduce energy (charging voltage)

EHBS Bolzenschweiss-Systeme GmbH & Co. KG 23
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9.1

Welding Process

Stud welding with tip ignition is divided into contact stud welding and gap stud wel-
ding. This stud welding unit must be used excusively for stud welding with contact
and gap.

Contact Stud Welding

— The stud welding gun is placed onto the workpiece (see figure, position 1). The
welding element which projects above the welding gun support legs, is pushed
back tensioning a pressure spring.

— After positioning the stud welding gun against the workpiece, the operator pres-

ses the welding gun trigger and starts the welding process; thus the current
circuit is closed.

— The capacitors of the stud welding unit are discharged. Because of the high
discharge current, the ignition tip evaporates explosion-like. The air gap between
welding element and workpiece is ionized (see figure, position 2), an arc is pro-
duced.

— The light arc melts the face of the welding element together with an area of the
workpiece of about the same dimension (see figure, position 3).

— Caused by the pressure spring, the welding element moves to the workpiece with
a speed of 0,5 10 1 mfs. The adjusted spring force controls the plunging speed of
the welding element.

— Higher plunging speed leads to shortened arc time and consequently to lower
welding energy with identical voltage setting.

— The light arc is cut as soon as the welding element touches the workpiece.

— Now the capacitors are shori-circuited and the rest of the energy drains off (see
figure, position 4).

— The pressure spring continues to push the welding element into the weld pool.

EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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— The weld pool solidifies and the welding element is physically connected to the
workpiece.

— The time period between ignition of the arc and solidification of the weld pool is
about 3 ms.

— The use of contact welding for rapidly oxidising materials like aluminium and
aluminium alloys is not recommended because the arcing period with contact
welding is longer than with gap stud welding.

EHBS Bolzenschweiss-Systeme GmbH & Co. KG 25
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9.2 Gap Stud Welding

1

2 3
— The solenoid, which is integrated into the welding gun, ifts the welding element

from the workpiece (see figure, position 1) to the adjusted value "Iift" above the
workpiece and tensions a pressure spring (see figure, position 2).

— As spon as the welding piston has reached the upper stop, the current to the
solenoid is cut. Simultaneously, the welding thyristor is triggered and releases the
current fiow to the welding element.

— The capacitors of the stud welding unit are discharged. Because of the high
discharge cument, the ignition tip evaporates explosion-like. The air gap between
welding element and workpiece is ionized (see figure, position 3). An arc is pro-
duced.

— The light arc melts the face of the welding element together with an area of the
workpiece of about the same dimension (see figure, position 4).

— The welding element is moved by the pressure spring to the workpiece with a
speed of 0.5 to 1.5 mfs. The adjusted spring force and the preset lift distance
controls the plunging speed of the welding element.

— Higher plunging speed leads to shortened arc time and consequently to lower
welding energy with identical voltage setting.

— The arcis cut as soon as the welding element touches the workpiece.

— Now the capacitors are shori-circuited and the rest of the energy drains off (see
figure, position 5).

— The pressure spring continues to push the welding element into the weld pool.
— The weld pool solidifies and the welding element is physically connected to the

workpiece.
— The fime period between ignition of the arc and solidification of the weld pool is
about 1 to 2 ms.
26 EHBS Bolzenschweiss-Systeme GmbH & Co. KG

Al rights resarved — Reprinting, in whole of In part, only with the approval of the manufaciurer



H B 5 10 Preparing Workplace and Welding Process
. _

ONURFD

10 Preparing Workplace and Welding Process

Danger from fumes and airborne particulates
& # Switch on the welding fume exfractor at the workplace.
# Ensure that the room is well ventilated.
# Never weld in rooms with a ceiling height of less than 3 m.

# Observe furthermore your working instructions and the accident preven-
tion regulations.

This will heip to avoid health damage due to fumes and airbome particu-
lates.

ﬁ 2 Danger from fire and explosion
& = # Femove all inflammable materials and liquids from your working area.

# Ensure that there are no explosive matenials in your working area.
# Ensure that an approved fire extinguisher is available at the workplace.

2 Danger from tripping and falling

# Lay cables and connecting leads in such a way that they are protected
against damage and

# that you or third parties cannot trip over them or fall.

Waming of weld spatter

- # Ensure that there is no equipment or apparatus in the working area that
could be damaged by weld spatter.

& Remove if necessary.

EHBS Bolzenschweiss-Systeme GmbH & Co. KG 27
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Warning of electromagnetic fields

& Ensure that there is no equipment or apparatus in the working area that
could be damaged by magnetic fields.

# Remove if necessary.

A ..
" ¢ Ensure that thers is a free circulation of air through the housing of the
stud welding unit.

& Always place the stud welding unit on a stable, level and clean surface.
# Check the condition of all cables and cable connections.

# Have defective cables or their connections immediately repaired or repla-
ced by a qualified electrician.

10.1  Preparing Surfaces

% Remove

— Paint, cil and other impurities,

— Rust,

— Non-conductive coatings (of surface-coated matenals)

from the welding surface and the contact points of the ground clamps.
This ensures a high strength of the welded joints.

4 Weld the welding element only to a flat surface.

# Ask your application consuitant at HBS about welded joints on tubes and niffle
plates (see page 2).
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10.2 Checking the Stud Welding Gun
# Always check the operating manual of your stud welding gun to see whether it
may be used with this stud welding unit.

This stud welding unit can only be used with the HBS stud welding quns C 08,
CA 08 and PAH1.

# Check the chuck of your stud welding gun for proper fit and ensure it is tightened.
# Check the bellows of your stud welding gun for damage.

# Check if spring force and lift are set according to the welding parameter table in
the operating manual of the stud welding gun.

@ # Refer here to the operating manual of your stud welding gun.

10.3 Checking the Stud Welding Head
& Always check the operating manual of your stud weiding head to see whether it
may be used with this stud welding unit.

This stud welding unit can only be used with the HBS stud welding heads KAH 412
and KAH 412 LA

# Check the chuck of your stud welding head for proper fit and ensure it is tighte-
ned.

# Check the bellows of your stud welding head for damage.

# Check if spring force and Iift are set according to the welding parameter table in
the operating manual of the stud welding head.

# Check whether the welding head equipment has been selected correctly acoor-
ding to the welding task.

@ # Refer here to the operating manual of your stud welding head.

10.4 Checking the Automatic Stud Feeder

& Always check the operating manual of your automatic stud feeder to see whether
it may be used with this stud welding unit.

This stud welding unit can only be used with the fully automatic stud feeder VBZ-3.

@ # Refer here to the operating manual of your automatic stud feeder.
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11 Connection

@ # First prepare your workplace.

4 Fead and observe here point 10 “FPrepaning Workpface and Welding Fro-
cess”

2 Electric shock hazard

& Leave the stud welding unit switched off during connection of the connec-
ting leads.

In this way you can avoid any unintentional starting of the welding process.

@ # Secure the cables.

Strong magnetic fields are generated during the welding process that can

lead to whipping of the cables. This can cause the cables to come out of the
plug sockets.
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11.1

Connecting the Welding Gun to the Stud Welding Unit
Connect the welding current cable

| 5 | Ay o & Only now plug the welding curment cabile into the comespon-

= | | ding socket of the stud welding unit

# Press in the plug and tum it firmly clockwise (to the right).

Connect the control cable

# Plug the control cable in the connector of the stud welding
unit.

Only loosely made connections will result in damage to the plug con-
nectors.

# Therefore always check that the plug connector is firmly inserted.
11.2

This prevents a poor contact and hence overheating of the plug connectors.
Connecting the Welding Head to the Stud Welding Unit
# Connect the welding current cable and the control cable.

# Proceed as described in section 111 Comnecling the Welding Gun fo the Stud
Weiding Linif".

A

Only loosely made connections will result in damage to the plug con-
nectors.

# Therefore always check that the plug connector is firmly inserted.

This prevents a poor contact and hence overheating of the plug connectors.
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11.3  Connecting the Adaptor
4 Plug the adaptor if the connectors on your HBS components require this.

11.4 Connecting the Fully Automatic Stud Feeder to the Stud Welding Unit

# Connect the control socket of the feeding unit (front side) to the conirol so-
cket X1of the stud welding unit (rear side):

X2 - Connection external control 16 poles
X3 - R5232 remote control
X4 - R5232 read out
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11.5 Compressed Air Connection

In automatic mode the welding gqun PAH-1 or the welding heads KAH 412 and
KAH 412 LA for welding elements from 3 up to 8 mm & can be used.

Y¥ou can place the welding elements into the welding gun manually (semi-automatic)
or use a fully automatic stud feeder.

e S R 2 - Air outlet blue
@< | % 3-Air outlet black

# Plug the air connectors of the welding gun into the air outlet

BEE
222
2%
o
2
77
I

# Observe the color markings:

— black = switched air {during stud feeding time)

— blue = continuous air, for pressing the stud into the chuck and as a stop.
The stud welding unit controls the air between these two bushes.

l@' If the conduits are wrongly connected, feeding and welding malfunc-
tions will occur.

4
4 - Compressed air supply
N _———= 4 Connect the compressed air supply to the compressead air
. @ inlet of the stud welding unit (6 barf800 ¥min.)
" @
{®
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4 |f you are using an automatic welding head, connect the compressed air supply
to the compressed air input of the stud welding unit.

% If you are using a fully automatic stud feeder, connect the compressed air out-
put of the feed unit to the compressed air input of the stud welding unit.

# Refer here to the operating manual of your welding head or feeding
II% unit.
You can set the operating pressure of max. 6 bars with the pressure
[@ reducing valve of the feeding unit. in the filter unit, the compressed air
is cleaned and drained.
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11.6  Connecting the Ground Cable

| 71— —— Connect the ground cable

[ “"r — # Plug the ground cable into the commesponding socket of the
t -:;_::%. i ) stud welding unit.

: f— pisee;  ® PTESS N the plug and tum it firmly clockwise (to the right).

l\.|.|“

Only loosely made connections will result in damage to the plug con-
A nectors.

# Therefore always check that the plug connector is firmly inserted.
This prevents a poor contact and hence overheating of the plug connectors.

This stud welding unit is equipped with two ground connections. You can
== use the second ground connection fo link several stud welding units with
each other.

Connect the ground clamps

# Remove rust, paint and dirt from the points on the workpie-
ce to which you wish to connect the ground clamps.

# Attach the ground clamps fo the workpiece as tightly as

possible.
# Pay attention fo a good contact and symmetrical connec-
fion.
The welding point should be in the middle between the two ground
[@ clamps.
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11.7  Connecting the Stud Welding Unit to the Mains Supply

E Electric shock hazard

# Have an electrician check whether the plug socket to which you intended
to connect the stud welding unit is comectly earthed.

# Connect the stud welding unit only to 2 mains supply with the same mains
voltage as that indicated on the type plate.

% Compare the current consumption indicated on the type plate with the
fuse of your mains power supply.
& Check that the stud welding unit is switched off.

4 Only now insert the plug into the plug socket.
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11.8  Integrating the Stud Welding Unit into a CNC System
# To do this, connect the control socket of the feeding unit (on the front side) to the
control socket X1 of the stud welding unit (on the rear side).

# Proceed as described in section 113 Connecting the Fully Automatic Stud Fee-
der to the Stud Welding Unit.

# Then connect the control sockets X2, X3 and X4 of the stud welding unit (on the
rear side) with the external control as follows:

x4 X3 X2 X1

X1 -VBZ connection 12 poles
X2 - Connection external control
A3 - R5232 remote control

X4 - RS232 read out

Operating voltage for inputs and outputs: 24 vV DC,
Current capacity. max. 50 mA
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CDMi automatic interfaces

) E:
= RXD &

i GND2
- — ™D
= XD

Input 2

- — External Start
e a . Input 4
o Input 3
- = Input 2

Stud welding unit CDMi
i |
=

Input 1
oV DC g
% = Salenald o
_- - - Owertem perature s
- - e Welding successtul
= = ————= CP RO®
= i CF O
- —~ Fieady extemally
J B - = - Device on
% E s External Contact
E . ;
2 z®
= = E E 2
: i . gz
= =—{} 4
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11.8.1 VBZ3

You can set the blow time (stud feeding time) for the VBZ. The blow time can be set
between 250 ms and 5000 ms in 250 ms steps.

11.8.2 Control System

Output: External contact

For optimum control of the process timing in CNC stud welding machines, an exter-
nal contact scan takes place between the workpiece and welding head. If contact is
reported, the transistor switches on (control jack X2, 16-poles, pin 8).

@ # Fefer here to the operating manual of your welding head.

Output: Device on
The external control system receives a signal on this output which reports that the
stud welding unit is switched on (control jack X2, 16-pin, pin 9).

Output: Ready externally (loading control)
For optimum control of the process timing in CNC stud welding machines, extemnal

loading control takes place. If the stud welding unit is ready for welding, the transis-
tor switches on {(control jack X2, 16-poles, pin 10).

Owtput: CP OK

The external control system receives a signal on this output which reports that the
CP value is within the specified tolerance (control jack X2, 16-poles, pin 11).

Output: CP NOK
The CP value is outside the specified tolerance (control jack X2, 16-poles, pin 12)

Output: Welding successful

This output is used to detect whether welding has taken place (control jack X2,
16-poles, pin 13).
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Output: Overtemperature

The external control system receives a signal on this output which reports that either
the temperature of a charging unit or the intermnal termperature of the stud welding
unit is too high (control jack X2, 16-poles, pin 14).

Output: Solenoid

The external control system receives the "solenoid present on welding head" signal
{control jack X2, 16-poles, pin 15).

Inputito 4

15 programmes can be selected from the external control system on this input (con-
trol jack X2, 16-poles, pin 2, 3, 4 and 5).

This is possible with the following combinations:
' 0 0  Progammedl
Programme 2
Programme 3
Programme 4
Programme 5
Programme 6
Programme 7
Programme 8
Programme 9
Programme 10
Programme 11
Programme 12
Programme 13

Programme 14
Programme 15

= | =k | OO =k =k B0 =k =k 0D =k =k [
ek =k | =k 0 DD =k =k o=k =k 3
b | ek | =k =k o= =k =k = OO0 DO O
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Input: External welding start

An addiional external welding start is provided on the rear side of the stud welding
unit for linking the stud welding unit o CNC stud welding machines (control jack X2,
16-poles, pin 6). The input is designed for 24 V-DC conirol devices (signal length

min. 200 ms).

The welding start can also be on the front side of the stud welding unit, using the
welding gun controf plug (pin 3; 4).

e

11.8.3 Remote Control

Y¥ou can conirol the stud welding unit remotely via the RS 232 interface (X3,
S-poles).

Pin 3; 4 is to be short circuited for at
leasts 100 ms for the welding start.

11.8.4 Read Out

You can read out the data of the stud welding unit via the RS 232 interface (x4,
S-poles).

EHBS Bolzenschweiss-Systeme GmbH & Co. KG 41
Al rights resenved — Reprinting, In whoie or In part, only wish the approvai of the manufacturer



12 Welding
HB§
T o -
ONURI[FLX

12 Welding

@ # First connect up the stud welding unit.
# Read and observe here poinf 11 ,Connection”.

Danger for wearers of heart pacemakers
& Never operate the stud welding unit if you have a heart pacemaker.

# In this case, never remain in the vicinity of the stud welding unit during
welding.

& Never operate the stud welding unit if persons with heart pacemakers are
in the vicinity.
Strong electromagnetic fields are produced in the vicinity of the stud wel-

ding unit during welding. These fields may impair the function of the heart
pacemakers.

12.1  Switching on the Stud Welding Unit

1 - Mains switch
2 - Mains fuse

& Only now switch on the stud welding
unit at the mains switch (1).
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12.2 Determining the Charging Voltage

Determination of charging voltage at the stud welding unit using the keys @ and 3}
depends i.a. on

— the welding gun used,

— the material of the welding element,

— the diameter of the welding element,

— the material of the workpiece.

# Determine the charging voltage to be set at the stud welding unit using the fol-
lowing tables.

The figures in these table are indicative values and must be checked
[[E by means of a test welding on the original material with the same pro-
perties as the original workpiece.
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Determining the Charging Voltage for the Welding Guns C 08 and CA 08

Diameter of wekling elements COMI 2402
Material = Charging |
of welang elements metric Impertal {(US) volge# | Capacty | Enemy
B . S 5 | PRUT | M | e pEEThink] - Wk

Material of workplece: Mild steel {sutamefurweumg]
4.8 (sulable for weiding) | M3, 3mm | - e | - 100 BT
48 [sufable for weiding) | M dmm | - | s@r | - | E = 238
4.8 (5UMable for welding) | M5, Smm | Smm, M3 aME | #i0-32 100 'L 495
45 (suftable for welding) | ME Gmm | Gmm. M4 | 14~ | 1420 | 130 | w& | 837
48 (suftable for weiding) | M3 7.Amm | TAmm M5 | SHE | 515618 | 170 | w143
Material of workplece: Galvanisad stea| {sultabie for umulng]
AZ-ED [ M3 3mm | - we | -] 120 [ & | 238
A2-50 | M4, &amm | - sEr | - 150 | & a7
A2-50 | M5 Smm | 5mm, M3 ane | #1032 170 & 1431
A2-50 | MEEmm | EmmMd | 14" | 14320 | 0 | 2163
Malerial of workplece: ARoyed steel (sultable Tor wekling)
AZ-50 | M3, 3mm | - [ v | - 75 e 23
AZ-50 | M4, amm | - [EAr | -] 110 & W00
AZ-50 MS. Smm | SmmM3 | 31E #1032 | an & am
AZED MESmm | EmmMé | e | ve2n | 130 | & | W
AZ-50 M3, 7imm | TAmm.MS | SHE 51618 | 170 h 1431
Material of workplece: Aoyed steel (sultable for welding)
Cuznat M3, 3mm | - 18" - a0 = 134
CuZn37 M4, 4 mm i - | =@z - | 130 | & | 2z
cuzna7 wesmm | - e | - ws | & | s
CuZnar MG, 6mm | - 1" - 150 @ LE . 1114
CuZn37 T Ma.7.0mm | - g | - 220" | @k | 2396
Material of workplece: Galvanised steel (sultable far weiding) - o o -
CuZn37 | M3, 3mm | - w | - 120 - 238
cuzna? | M4 dmm | - | sz | - 1 ® | an
CuZna7 | M5 5mm | - aeE | - 135 55 a0z
cuznar L T N R ™ BT M7
CuZn37 | ma.71mm | - A o 180 L s 1604
Material of workplece: Aluminium
AMg3 [ M3, 3mm | - m | - a0 & 134
AMg3 | M4, amm | - | smr | - 125 & e
ARMg2 | M5 5mm | SmmM3 | 3fiE | #0332 | 100 & & 495
AlMg3 | ME.6mm |  6mm, M4 - | 120 130 | ke | I
AlMg3 ¢ | MB, 7.1 mm ¥ | 7.1 mm, M5 ¥ 516" | S516-18 2™ o ok 2183

' i be checked by test weldings

% only possible In combination with welging gun C 06

% aonly possible in combination with walding qun CA 08

#  Due fo the maierial properies of Aleminium and resulting limitatons for the process stabiity, 8 maximum stud

diameter of M& Is recommendad.
% according to EM IS0 13918
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Determining the Charging Voltage for the Welding Gun PAH-1

(archived in library mode)

12 Welding

Diameter of weiding elements CDMI 2402

Materal

g s masnc mperas) | Y| capreny | vy
I PT,UT 1 8 PLUT | T nv | (Thyristor) | In We
 Matertal of workplece: Mild sieel {sultable for wekling)
| 4.8 [sulable for welming) | M3, 3 mm - L 100 = 165
|4.8 (sulfable for welding) | M4, 4 mm - s@z | - 120 & 238
| 4.8 (suable for welling) | MS, 5 mm 5 mm, M3 3HE" | #10-32 105 =& | 546
|48 (sultable far welding) | ME, & mm & mm, M4 e | 1420 | 135 L
4.8 (sumable for welmng) | ME,7.imm | TAmm. M5 | 516 | 5(16-18 180 = 1604
| Materlal of workplece: Galvanised steal (sultable for welding)

AZ-50 [ M3, 3mm | - e | - 120 & 238
A2-50 M4, & mm - _sar - 50 | & | 3T
A2-50 MS, 5 mm 5 mm, M3 aHE" | #i0-32 150 = 1114
| A2-50 ME, & mm & mm, M4 14" | 114-20 1a0 == 1604
| Materlal of workplece: Alloyed steel (sultabe for wekding)

AZ-50 | M3, 3mm - v | - 70 & B1
|A2-50 M4, 4 mm - sGr | - 110 & 200

| AZ-50 M5, 5 mm 5 mm, M3 3ME" | ®10-32 100 == 495
A2-500 | MB, & mm & mm, M4 1at | 14-20 130 == 837
A2-50 | M8, 7.1mm | 7.1mm, M5 SME" | S16-18 180 = 1604
| Material of workplece: Alloyed stee| {suttable for welding)

| CuZna7? M3, 3 mm - | - o & 145
'cuzna7 M4, 4 mm - sEr | - 120 & 238

| CuzZna7 | M5, 5 mm - e | - 100 & 408
!F_'!?'.-'.'.@?_ MG, & mm - S L 143 &= 1041
| Cuzna? M3, 7.1mm - ane” | - 210 ool 2163
 Materlal of workplece: Gatvaniced steel (sultable for welding)

| CuZnar M2, 3 mm - B - R - 130 & 270
;::uzna? M4, 4 mm - sar | - 165 & 449

| CuZn37 M5, 5 mm - e | - 140 == 970

| Cuzna? | ME, & mm - L 150 == 1114
| CuZn37 | M3, 7.1mm - SME" | - 130 == 1767
| Matenal of workplece: Alumindum

| AIMg2 M3, 3 mm - e | - B & 106

| AiMg3 | M4, & mm - sar | - 120 & | 238

| AlMg3 MS, 5 mm 5 mm, M3 aHEs | =103z 120 =5 713
i"‘-.'&"ﬂ? Mg.6mm | &mm, M2 | 1 420 140 &= ETL.
| AlMg3 * ME, 7.1 mm¥® | 7.1 mm, M5® SME" | S516-18 180 == 1604

o be checked by test weldings

Due to the materal propertles of Aluminium and resulting imitatons far the process stabiflty, 3 maximuem stud
diameser of MG |5 recammendad.

accarding o EN 150 13318
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Determining the Charging Voltage for the Welding Head KAH 412

Diamater af wekding elaments COMI 2402 |
Material = Charging |
of welding elements matric Impeial (U3} voltags 7% | Capacty | Energy
_PRur | W | PRUT | M | e 'm’!"'“""}l i
Material of workplece: Mild steal i {suitable for welding) |
48 (smavietorweiing) | M33mm [ - [ e | - [ i | ® | 33
4.8 (sultable for weiding) | WM&, &dmm | - | &@r | - | 150 L& AT
4.5 (suftable for weiding) | M5 5mm | 5mm, M3 aHE" | #10-32 145 'Y 1041
4.8 (sutable for weiding) | M, & mm | emmm4 | 1w | vszn | 160 | d& | 1267
4.8 (sufiable for weiding) | M3, 7.imm | 7TAimm M5 | SME | S16-18 210 | ®® | 2183
Material of workplece: Galvanised stea| {sultable for HEHIng] |
AZ-ED [ M3, 3mm - we | -] 130 [ & | =z
A2-50 | M4, &amm | - sEr | - 185 | & 565 |
A2-50 | M5, 5 mm 5 mm, M3 ane | #1032 160 & 1267 |
A2-50 | MEEmm | EmmMd | 14" | 14320 | 170 | | 143
Material of workplece: ﬁ.iu';eu steel (sultable for welding) |
AZ-50 | M3, 3mm - [ v | - 125 | & | 258
AZ-50 [ M4 gmm | - | s | - 150 R
AZ-50 | M5 smm | SmmM3 | a1 | #1032 | 135 | k& | onz
AZ-E0 | MEEmm | EmmM4 | 14" | 1420 | 150 | & | 1114
AZ-EQ | M3 TAmm | TAmmMS | S1E | S1518 210 th 2183
Material of workplece: Alloyed stesl (sultable for welding)
CuZnar | M3, 3mm l - | e - _ 130 & | Mg
CuzZn3a7 | M4, 4mm - s@r | - 190 = 50E
CuZnat | M5 smm | — Cae | - 180 | &® | 1604
CuZnar | ME.&mm | - BT 150 | k| 1787
E:I:Eiii'?—_l"i-é'_?__{_ mm | - sHE | - 270 | s | 23m6
kiaterial of workplece: Aluminium
AlMg3 | M3 3mm | - e | - 120 | & | 2
AMg3 [ M4, &amm | - sar | - 145 & 347
| AIMg3 | M5, 5 mm 5 mm, M3 316 | #10-32 140 X oo |
AlMg3 MEGmm | EmmMé | e | 420 | 60 | ®& | 127
AlMg3 ¥ | MB, 7.imm* | 7.1 mm, M5 SM6 | 5618 210 LE 2183
'+ ip be checked by fest welkdings
% Due fo the materal properies of Aleminium and resuiting lImiatons for the process sabity, & maximum stud
diameter of ME Is recommanded.
8 When wusing ofher ground cable configurations welding paramelers may differ from the standamds. Generally,
langer ground cables require a higher charging voliage.
% according fo EN IS0 13918
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12.3  Setting Options

Delivery condition
When you switch on the stud welding unit for the first time, you can check and set
the [anguage, date and time:

Setup

Language -english-

= B G

# If necessary, change the language using the two touch keys [+ and [= .
# Confirm the language setting with the Enter key :]
# Proceed as described abowve for the day, month, yvear, hour and minute settings.
# If necessary, change the settings with the two touch keys [+ ] and (-],
# Confirm each of the seffings with the Enter key [~.
After confirming the minuite setting, all setings are displayed again:

Language -english-

Date 28:04:14

Time 08:15

1 -
& Confirm the settings with the ENTER key I'_:',
(Use the (=] touch key to return to setup mode.)
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Basic settings
You can set the machine according to your requirements. To do this, call up the sub-
menu with the arrow key =],

The following menu items are then available to you:

Library Calis up the library for stud diameter and material

Setup CP Settings of the CP functions

Sefup User Settings for counter, language, unit, date, time and baud rate
Senvice For intemal use/service settings

Gun test Menu item is only displayed if welding guns and welding
heads which have a solenoid are connected

In general, select the submenu with the amow key :] and select the menu item by
pressing the arrow key E again.

If the amow Key E} is pressed for approx. two seconds, the system cancels the
setting process. The system changes back to the main menu from all levels without
adopting the changed values.

Open the selected menu item with the Enter key (=,
Confirming setfings and exiting a menu item can also be done with the

Enter key =
After the stud welding unit has been switched on, the following appears in the dis-
play-
P: 1 | 43 Ws
-
T
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12.3.1 Simplified Language Setting

Use this function to change the display of the stud welding unit to a different lan-
guage.

# Use the [§1) and [£) touch keys to select the charging voltage of 123 V.

# Now press both touch keys [l simultaneously:

i b

E1.
D),
B
BF

B850

Me@mmEen

EEEG

The LED next to the left touch key . iluminates green. The set language is dis-
played:

e, Language
@ —english-
= & a

# Select a language with the two touch keys [+ and [ .
# Confirm the selection with the Enter key [—].
The language setting is saved and the program retums to the main menu.

Press the amow key [:, for a longer fime to retum to the main menu without chang-
ing the previous language.

&
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12.3.2 Setting Charging Voltage

@ # First determine the necessary charging voltage.
# Read and observe here point 12 2 "Defermining the charging voftage”

# Set the necessary charging voitage with the [Eﬂ and @ keys on the display:

P: 1 165 Ws
| 100 V

n | =F

The settings are automatically saved.
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12.3.3 Setting Capacity
Under this menu item, you can select the welding energy by switching the capacity
of your device.
Two levels (300 Ws and 2400 Ws) are available.
# First determine the necessary capacity.
@ # Read and ohserve here paint 12 2 "Defermining the charging voftage”.

# Select the desired charging capacity with the capacity key #

P: 1 165 Ws
100V
FF
One or two capacitors are illusirated on the top right of the display:
# = Selection: 800 Ws
[ o
- T = Selection: 2400 Ws

The settings are automatically saved.
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12.3.4 Selecting Programmes

In the CDMi stud welding unit, you can select 15 different programmes. The pro-
grammes can be made up of different functions {capacity, energy, etc.).

You can select programmes 1 fo 15wiﬂ1the@liey_

P- 1 165 Ws |
| 100V
s
¥
The display shows you all previously preset values.
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12.3.5 Setting Stud Feeding Time (Automatic)

In automatic mode, yvou can set the blow time (stud feeding time) for the VBZ and
plunger. The blow time can be set between 250 ms and 5000 ms in 250 ms steps.

iTndnsu,ums:smeautnnmﬁcHeyE].

The "AUTOMATIC™ E[EI LED lights up; the blow time with value 250 ms appears
on the left side of the display.

# By pressing the IZEJ automatic key again, the value increases by 250 ms.
The settings are automatically saved.
The display shows you all set values:

e 1 165 Ws

10.250 s s

T | =

After the value "5000 ms" has heen reached, the biow time switches off and the
"AUTOMATIC" [1[A] LED goes out
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12.3.6 Calling up Library

In the "Library" menu item, you can call up the energy related to stud diameter and
matenal. The preset values are reference values. They apply if the stud and work-
piece are made of the same maternals.

# Press the T' armow key fo call up the submenu.
4% MNow press the E] armow key until the "=" character appears in front of "Library™.
‘Menu 11
| < Library =
Setup CP

Setup User
, Service

# Open the "Library™ menu item with the ENTER key :_’;

Selecting matenial
# Select "Stud” with the (> armrow key.
P 1 1/1

Library

Stud =Fed . B=

Mat. Fed4.8

Diam. M 3

| Energy 100V
Capacit. 2323mF
| Lib. On

4 You can now select the material with the [+ ] or - ] key.

Selecting stud diameter
# Select "Diam." with the [>] armow key.
P 1/1
| Library
Stud AZ-50
| Mat. AZ-50
Dizam. =M 3=

Energy 100V
Capacit. 2323mF
| Lib. On
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# You can now select the stud diameter with the [+ ] or |- key.

Switching on library
# Select "Lib." with the E armow key.
P: 1 171
Library
Stud AZ2-50
Mat. AZ2-50
Diam. =M 3=

Energy 100V
Capacit. 33mF
Lib. <ln=

# You can now switch the fibrary function on or off with the [+ | or |- | key.

Setting options - COMi 24027;

Katerial kdaterial Ddameter of welding element

of welding element  of workplacs T LT T |
Fedd (Fe4s (» [M3ItoM1D  |[3mmto7imm |5 mmto7.1 mm (M3 to M5 |
A2-50 Fed Bvz | M3to ME Immto7imm |5 mmand & mm (M3 and M4} |
AZ-50 AZ-50 ¥ M3toMID |3mmto7imm  |Smmto7.1mm(M3toM5) |
Cuzna? | AZ-50 & M3 to ME Ammte7imm  |—
AlMg3 |AlMg3 % M3to MG | 3 mm to & mm |5 mm and & mm (M3 and M4} |
*) The welding parameters for these matenal combinations you can find in section 712 2 Defermining the Charging
viotage.

1) Material wekling element 4 B [suiable for welding) / Material workplece: Mid steel (suitable for welming)
2) Material wekling element: AZ-50 | Materal workplece: Galvanised steel (sultable for welding)

3) Material welding element A2-50 | Materal workplece: Alloyed steel (sultabie for welding)

&) Material weiding element: CuZn37 / Materal workplece: Alloyed steel {sultable for welding)

5) Material wekling element: AIMg3 / Material workpiece: Aluminium

ﬂ% All setting parameters must be checked with test weldings and adapted to
the welding result.

& Confirm your selection with the Enter key :_]
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The settings are automatically saved.
The display shows you all set values:

P: 1 | 279 Ws
| 130V

M3 CuZn3y fﬁ e
Fed Bvz

12.3.7 Setup CP

To be able to evaluate the process flow during welding, a CP value is calculated
from the existing signals. The CP value is calculated via a special algorthm stored in
the micro controller. Mo special welding guns and/or measuring cables are needed
for this function monitoring system.

The micro controller determines the reference CP value during welding. This is the
mean value of eight sequential welds. In the normal work flow, the current CP value
is compared to the reference CP value. If the set tolerance range is exited, the sys-
tem reports a deviation and dispiays this via LEDs or the digital output.

EIE green: value is within the set tolerance range

EIE red: value is outside of the set tolerance range

If desired, it is possible fo lock the device after the occurmrence of a deviation.

You have the option of entering a CP value manually. This value must first be deter-
mined by eight reference welds. This makes it possible to store the CP value for dif-
ferent programme processes. This enables storage of a special CP value for every
stud/charge measurement as well as function monitoring.
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This is how you activate the CP control:
+ F'ressthe@ amow key to call up the submenu.
& Now press the E} armow key uniil the "<" character appears in front of "Sefup

CcP.
Menu 1
Library
= Setup CP =

Setup User
Setup Service

# Open the "Setup CP" menu item with the Enter key [=).

Select mode
# Select the menu item with the [>] amow key.
P: 3 171
Setup CP
Mode: <=Inputs
Ref: 00000
Tol: 01%
Stop: OfF
CP: Off

You can choose between two modes with the [+] and [- ] keys:
1. Mode Ref

The CP value is determined by 8 reference weldings.

2. Mode Input

The CP value was determined through previous welds and can be stored for every
individual welding programme.
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Mode Ref: Determine reference value

Enter tolerance value
# Select the menu item with the (=] amow key.
| P: 3 171
Setup CP
Mode: Ref
Tol: =01%=
Stop:  Off
| CP: OFF

# Enter the tolerance value with the [+ and [ -] keys.
You can enter tolerances betwesn 1 % and 99 %.

Switch off stop

In this mode the reference values are determined first, therefore you can set the
function to “Stop”™ to “0On" or “Off".

# Take note of the settings:

Tolerance:

| Stop:
Reference value:

Switch on process control (CP)
# Select the menu item with the [>] amow key.

P 3 11
Setup CP

Mode: Ref

Tol: 10%
Stop:  Aus
 CP: <0ff=

# Switch the process control on or off with the [+] and [- ] keys.
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P: 171
Setup CP

Mode: Ref

Tol: 10%

Stop:  OfF

CP: =0

# Confirm your settings with the Enter key [~
The settings are automatically saved.
The dispiay shows you all set values:

P 3 | 2719 Ws
0,500 ‘ 130V
CP Ref 8 A 0
_ .-
M3 AZ2-50 fﬁ —
=2 Fed 8vz
cpP Ref g
CP - Ein Reference d Reference weldings
mode must be camied out
. M3 AZ2-50
Switch on Stud Material of welding ele-
library diameter ment
Material of workpiece

12 Welding

| ONURFDC

A MO
Current  value
(| - -

I
Keys are  One thyris-
not lo- tor is swit-
cked *) ched on

*1 Keys can be locked via the RS232 interface (remote control)
# Set the parameters on the welding gun which you have determined through test

welds.

#& Perform now eight reference welds.
# After the second weld, the display counts backwards to zero.
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From the values determined during the welding, the average value is asceriained as
a reference value and saved:

P:- 3 | 279 Ws
0,500 130V
CP R 5971 A 6135
- -
M3 AZ-50 -
il Fed 8vz
P:3 279 Ws
Programme 3 Determined
: energy
| 0,500 130V
Blow time*) Determined
. charging voltage
' CP R KX A M00L
CP-0On Reference Reference valus Current  value
mode
T M3 A2-50
i W%
Switch on Stud Material of welding ele- Keys are  One thyris-
library diameter ment not lo- for is swit-

. Material of workpiece cked *) ched on
*) Blow fime se& chapier 12.3.5 Setfing Stud Feeding Time (AwWomsiic) on page 53.

% Take note of the reference value. Add it to the table on page 58.
# You can now perform your welding.
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Mode Input: Enter reference value

# Select the menu item with the [= ] arow key.
P: 3 171
Setup CP

Mode: Input
Ref: 00000

Tol: 01%
Stop: Off
CP: Off

# Enter the reference value with the [+] and (-] keys.
P: 3 1.1
Setup CP

Mode: Input
Ref: =05971-

Tol: 01%
Stop: Off
CP: Off
Enter tolerance value
# Select the menu item with the (=] amow key.
P: 3 1.1
Setup CP

Mode: Input
Ref: 05971
Tol: 1 %=
Stop: 0Off

CP: Off

# Enfer the tolerance value with the [+] and [- ] keys.
You can enter tolerances bebwesn 1 % and 99 %.

12 Welding
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Switch on stop
# Select the menu item with the [>] amow key.
P 3 171
Setup CP

Mode: Input
Ref: -05971=

Tol: 10%
Stop: =0fE-
CP: Off

# Switch the stop function on or off with the [+ or |- | key.

Stop: On The welding process is automatically stopped if the CP value is out-
side the tolerance range. This lock can only be released by pressing

the Enter key [=].

Stop: Off The device continues to weld; the LED or the digital outputs show
whether the welds are within or outside the tolerance range.
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Switch on process control (CP)

# Select the menu item with the [>] amow key.
P: 3 171
Setup CP

Mode: Input
Ref: 05971

Tol: 10%
Stop: OfFF
CP: Off=

# Switch the process control on or off with the [+ or [- | key.
P: 3 11
Setup CP

Mode: Input
Ref: 05971

Tol: 10%
Stop:  OfF
CP:  <On-

# Confirm your settings with the Enter key [=]
The settings are automatically saved.

EHBS Bolzenschweiss-Systeme GmbH & Co. KG 6.3
Al rights resenved — Reprinting, In whoie or In part, only wish the approvai of the manufacturer



12 Welding

= s

. Ny 4
ONURFIX |

The display shows you all set values:

P- 3 | 279 Ws
| 130 V
CP | 5971 A 0
- ke
M3 A2-50 fﬁ =
B ik Fed 8vz
‘cp | 5971 A 0K
CP-0On Input mode Fef. value Cumrent  wvalue
P M3 A2-50
| 5_1_- Fed4 Bvz I""‘IT #
| Switch on Stud diameter Material of welding Keys One thyristor
| library element are not is switched

Material of workpiece locked*) on

*} Keys can be locked via the RS5232 interface (remote control)
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12.3.8 Setup User

You can make the following user-defined settings in this submenu:

— Counter

— Language

— Diameter given in metric or standard units

— Date

— Time

— Baud rate for reading out the CP protocol

This is how you activate "Setup User™

# Press the [ =] ammow key to call up the submenu.

& Now press the E}am:w key uniil the "=" character appears in front of "Setup
User".

Menu 1
Library
Setup CP

= Setup User =
Service

# Open the "Setup User" menu item with the Enter key (=],
Page 1:

172
Setup User

Counter 0
Language english
mm < mil metr.
Date 05 .06.13
Time 14:48
next =
EHBS Bolzenschweiss-Systeme GmbH & Co. KG 65
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# Select the "Continue™ menu item with the (=] armow key.
4 Now open page 2 with the Enter key [+].
FPage 2:
I 2/2
Setup User

Com Rem 115200
Com CP 115200

next =

# You can go back to page 1 with the [ key.

Counter
# Select the menu item with the (=] amow key.
1/2

Setup User

Counter ==
Language english
mm . mil metr.
Date 05.06.13
| Time 14:48
next =

# Under this item, you can read out the number of welds performed.

4 You can set the counter back to "D" with the -] key.

HBS
~— >
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Language
# Select the menu item with the (=] amow key.
172
Setup User
Counter 0
Language =english-
mm . mil metr.
Date 05.06.13
Time 14:48
next =

*» SElEFL the language in which the text should be output in the display with the E
and - keys.

The following languages, e.g., are available

— Geman

— English

— [talian. T further languages on request

Stud diameter in mm/mil
# Select the menu item with the [>] amow key.

172
Setup User
Counter 0
Language english
mm .~ mil <metr.-
Date 05.06.13
Time 14:48

next =

# Set the measuring unit for your welding elements with the (+] and [ -] keys:

metr. =  mm
imper. = mil
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Date
# Select the menu item with the (=] amow key.
' 172

Setup User

Counter 0

Language english

mm . mil metr.

Date =05- 0613

Time 14:48

next =

# Select the day, month or year with the | > | amow key.
# Set the current date with the [+ and -] keys.

Time
# Select the menu item with the [~ ] armow key.
172
Setup User
Counter 0
Language english
mm ./ mil metr.
Date 05.06.13
Time =14= 48
next =

# Select the hours or minutes with the F armow key.
# Set the current time with the [+] and (=] keys.

Date and fime are stored with the help of a battery.

@ # Inform your service department if the date and time settings are not
- displayed comectly after switching on.
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Baud rate

Com Rem
# Select the "Continue” menu item with the [E armow key.

# Now open page 2 with the Enter key [+ .
4 Select the "Com Rem” menu item with the | > | arrow key.

2/2
Setup User

Com Rem =115200-
Com CP 115200

next =

# Here you can define the baud rate for controlling the stud welding unit remaotely.
The standard setting is 115200.

The following settings are possible using the [+ ] and =] keys:

9600, 19200, 38400, 57600 and 115200.

Com CP
# Select the "Com CP” menu item with the [>] arrow key.

272
Setup User

Com Rem 115200
Com CP =115200-

next =
# Here you can define the baud rate for reading out the CP values of the stud weld-
ing unit.
The standard sefting is 115200.
The following settings are possible using the [+ and |- | keys:
9600, 19200, 38400, 57600 and 115200.
# Confirm your settings with the Enter key [,
The settings are automatically saved.
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12.4  Service Settings

12.4.1 Service

# Press the E armow key fo call up the submenu.
4% MNow press the E] armow key until the "=" character appears in front of "Service".

'Menu 1
Library
Setup CP
_ Setup User
| < Service >

# Open the "Service" menu item with the Enter key [fd
The name of the stud welding unit used appears under this menu item.
The internal data can only be read out with a password.

Service 171
Type CDMi 2402
AutomEn On

Password? 0000

[@ Settings or changes in this menu can only be performed by HBS ser-
vice staff.

# |Leave this menu by holding down the ':} arrow kKey
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12.4.2 Gun Test

This function is only displayed if a welding gun or welding head with solenoids is
connected.

This is how you activate "Gun test™
& F'ressme[r; arrow key to call up the submenu.
# MNow press the E} armow key until the "=" character appears in front of "Gun test".

Menu 1
Library
Setup CP
Setup User
Service
= Gun test =

# Open the "Gun test” menu item with the Enter key [:'_,

Lifting test (without contact)
You can now make an air shot and test the lift function.

171
Gun test

Lifting test

Immersion time (with contact)
# Place the welding gun or weiding head onto a workpiece connected to earth.

# Press the welding gun or welding head start bution.
# This friggers the lifting process. (A weld is not triggered.)

# The display shows the immersion time from release of the solenoid until the work-
piece touches the stud:

171
Gun test
Time: 6.19 ms

# Leave this menu by holding down the E arrow key.
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With the indicated immersion time you have a comparison value for the dynamic
behavior of the welding gun. This value helps to obtain reproducible welding results.

12.5 Performing the Welding Process

@ 4 First set the necessary charging voltage and capacity.
# Read and observe here poinfs 12.3.2  Seffing Charging Volfage® and
12 3.3  Seftting Capacity”.
2 Electric shock and light arc hazard
& Never touch the welding elements, chuck, retaining nut or electrically con-

ductive parts in their vicinity during the welding process.
These paris are live.

& Never wear metal jewellery, even a wristwatch, on your body during the
welding process.

This will help to avoid injuries and damage due to electric power or electro-
magnetic fields.

2 Electric shock and light arc hazard

# Stand on an insulated mat if you have to weld under the following condi-
tions:

— In confined spaces with electrically conductive walls

— Under cramped conditions between or against electrically conductive
parts

— Where there is limited mohility on elecirically conductive parts
— In damp, wet or hot rooms.
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Danger of deflagration of explosive gases and substances
A & Never weld in rooms with an explosion hazard.
& Never weld on vessels containing or that have contained substances
— which are inflammable or promote combustion,

— which may create health-endangering gases, fumes or airbome part-
culates,

— or which could cause explosions.
Such work may only be camied out by welding specialists.
# Do not camy out such work if you have not been specially trained for it

@ @ Risk of fire and burns due to glowing weld spatter
& ‘Wear your personal protective eguipment and

ig # your safety gogogles with sight glass of protection class 2.
= & Wear a protective helmet when welding over head.
# RHemove all inflammable materials and liguids from the vicinity of the place
of work before starting welding.

# Ensure that an approved fire extinguisher is available at the place of work.

# Observe furthermore your working instructions and the accident preventi-
on regulations.

Glowing hot weld and liquid spatter occur during welding.
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2 Danger due to noise
& Wear your ear protection during welding.

# Observe furthermore your working instructions and the accident preventi-
on regulations.

# Inform colleagues working in the immediate vicinity accordingly before
starting work.

A =90 dB (A) bang can occur during the welding process.

4 Ensure that the welding gun has been preparad in accordance with the
comesponding operating manual.

# Check whether a welding element has been inseried into the welding gun.
# Insert a welding element, If necessary.

# Flace the welding gun perpendicularly onto the workpiece as soon as the stud
welding unit is ready for the welding process.

# Press the welding gun firmly with both hands against the workpiece until the wel-
ding qun attachment (spacer) is resting uniformiy on the workpiece.

4 Hold the welding gun firmly, steady and straight.

4 Ensure that you do not touch any metal parts of the welding gun.
# Only now should you press the button of the welding gun.

The welding process is started.

element after the welding process.

If you pull the welding gun away at an angle, you will strain the chuck and
shorten its service life.

@ 4 Always pull the welding gun perpendicularly away from the welding
4

E Risk of burns
The gun head becomes very hot during the welding process. The same
applies to the welded element and the workpiece.

& Wear your proper protective clothing.
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o # Use only welding elements of one batch.
& Pay strict attention not to mix welding elements from different batches.
& Camy out test welds again after a2 batch change.

Even the slightest changes to the geometry, in particular to the tip of the
welding elements reqguire different settings for the welding process.

# Now check the guality of the welded joint before inserting a new welding
ﬂﬁb element and repeating the welding process.

# Work in accordance with the following point 13.
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13 Checking the Quality of the Weld

You can check the quality of the weld by means of a visual inspection and a bending
test.

The number and type or method of the tests to be performed and the acceptance
criteria are defined in respective standards for quality demands.

13.1  Carrying out Visual Inspection
& Camy out a visual inspection on all welding elements.

Visual Inspection
Conditian Possinle causs Caorreciive aclians
- Gaod welkded Joint Comect parameters nona
| Low spatters around e weld without
1| outer Naws
= b, Thewek pool forms & colar around
S the flange of about 1 - 1.5 mm
e
.2 Gap between flange and workplece | Weld enerngy oo low ncrease weld energy
;FJI PRunging speed oo low Carrect plenging spead
.h: L_i nsuffclent suppart of parent Provide support
e T material
M"“‘u
Many spatters arcund the weld Weid enengy too high Reduce weld enengy
insufficlent plunging speed increase plunging speed
'y Omne-slded weld pool Effect of arc Dlow Take care for symmetrical
J Cne-slded spatisr colar Unsymmetric ground connecton | ground connactian
,--"'"-.- k Wald ponl came out on one side Weiding gun put at an angle Put welding gun veriically ta
AT o h the warkplece
“'h-._:-!-'ﬁ:t:_- =
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13.2 Carrying out Bending Test
You can purchase from HBS a bending device with inserts for vanous diameters of
the welding elements.
The bending test serves as an easy work sample and as a check for the selected
welding parameters. The welded joint is stressed by bending in a2 non-defined way.
1 - Welding element
2 - Welded joint

# Place the bending device on the welding ele-
ment (1) and

# bend the welding element (1) with the bending de-
vice once by 30° in any direction.

The bending test is passed if a crack or a fracture of the

welded zone does not ocour.

& Further tests should be conducted if the connection fails in the weld
15y area.

# In this case, bend the welding element exactly in the opposite direction by
30 towards the failing seam.

EHBS Bolzenschweiss-Systeme GmbH & Co. KG v
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# You don't need to test all studs.

IIE It is sufficient to camy out stud tests on several production samples that are
picked at random.
Bending Test
Type of fracture Possinle causs Carmeciive actians
Bas= materal I:iu::l:llng Corract pmmeters Fipne

/{(_\ Frachure In 'HEH|FEEEMEMEM‘I‘E Cormact Flml'l'lETErE ncne
L flange

[} Fracture In ihe weld metal Weld energy too low Incraase weld energy
! : Plunging speed oo low Increase plunging speed
ol
- _:I Unsuitabée stud/base materdal Replace welding elament or
combinatian warkplece

If the strength of the joint is inadequate, then:
# check the setting of the stud welding unit.

# check whether the surface of welding element and base material are clean and
elecirically conductive.

They must be free from scale, oil, paint, oxide layers.
# Grind off hardened workpiece surfaces (e.g. roll hardening).
# Check the piston of the welding gun for ease of movement.

T8 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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13.3  Optimisation of Welding Parameters

@ # As first step, conduct the tests outlined under points 13.1 and 13.2.

# As second step optimise the welding parameters according to the table
under paint 12.2 Deterrmining the Charging Voltage.

# Optimise the welding parameters of the stud welding unit.
# Check the settings of the welding gun.
# If necessary re-adjust the lift and spring pressure.

@ # Refer here to the operating manual of your welding gun.
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Blowing Effect and Remedies

With asymmetric ground connections, different matenal distributions or when wel-
ding at the edge of a workpiece a "blowing effect” can occur. This is an undesirable
deflection of the light arc. This results in uneven melting of the stud material, in
increased poring and undercuts in the welding area.

The blowing effect is proportional to the curment amperage and can be influenced
by symmetrical connection of the ground terminals, by connecting compensating
grounds or (on welding guns with external welding cable) by tuming the welding gun
about its vertical axis.

EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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Analysis of Parameters via RS 232 Interface

Via the serial interface X4 of the stud welding unit, the actually recorded data can be
output for a potential storage in ASCII format.

Adata cable is required which can be ordered as a consumable at HBS (Order No.
80-50-1243).

|_—_—— — __:T
L |
————

X3 - RS 232 remote control
X4 - RS 232 read out
A - Data cable, Order No. 80-50-1243

This data collection can be evaluated by a terminal programme (e_g. Hyper Termi-
nal).

Connection settings of the serial inferface at a PC or notebook:

Bits per second: 115200
Data bits: a
Parity: Mone
Stop bits: 1
EHBS Bolzenschweiss-Systeme GmbH & Co. KG 81
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Transmission of Recognized Data With Microsoft® Hyper Terminal

Microsoft® HyperTerminal is a fool to transfer performance data directly onto your

PC or notebook. The programme is automatically integrated into Microsoft Office
until version 2007

For later versions of Microsoft Office, such as Office 2010, the programme Hyper-
Terminal can be downloaded free of charge for your personal use.

@ # Switch on the controlling function of the output voltage.
# Proceed as described in section ,12.3.7 Sefup CP*

Any data can individually be processed in the window Microsoft® Hyper
Terminal.

# Link the data cable (Order No. 80-50-1243) to the senial sleeve of the stud
welding unit and to the serial sleeve (com1 or com2) of a PC's/Laptop.

EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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# Now call up the Hyper terminal:
Ly Star
t:l-;; Programs
% Accessory
Q} Communication
Wy Hyper Terminal

0 Eegnabe Spatem Uknanc k

D Spesie ¥
0 Wobo s Exprmm ]
i wedepger v
A Internet J'Hnlu.lrn' 1 wadn "
Ehln'ugd'tllurrrl; f:l WeHIOAS Dt y

r'.u:--'m;'-hﬂd;' M wam

] i el

-‘-il'i-.--.-. E'} Aorohat Anater 5.0 & vk O HeoerTaimns

W Ssberidomatonn || 48 Ibeme Explres 5 Swerprgunne ol 150 messtank i neus Vertinoungen
‘:l s Tl [ lodwrgnore o FesdTid ] Unberhakungermeses N HemTarna

B ol e E v [ Moozt pecees o Aezstich 9 Aktoarhine tlations Aesinent

Moot Fopsl a Cdo Pl rom bt v -
-

ﬁ Micrasoft FronidPage Bl Ergweauttordenmng W Revobedesitoprsbnging

[ S R W e

Whcrs 5 P s Pt
B Moo wond

T M Ewked

Fll mur ok Eapress

o OO BN
& windoss Mads Py

Kl Proguvrsan patbities- Asmtent
3 Focko

1‘:& el T

Wil ®nddows Movie Meler

& tndoes SP-Touw

2} Velrcowe: Do

O ey Sesinms 1-Seha

G woed al
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Conneclion Description

# Name the connecfion (e.g. the company name of a date - however wit-
hout dots).

# Select any icon.
& Confirm with OK.

# Define the interface (com1 or com? at the PC).
& Confirm with OK.

Connect To

84 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
AR rights reserved — Reprinting, in whole of In part, only with the appraval of the manufaciurer



13 Check Quality of the Welded Joint

HBS
S >

COMA Properties
| Fost aetangs
S—
Data oks: | v
Farky: | Nane w|
S biks: | I 'ﬁrl
Fiow comtroi: | no '-'|
| Agvenced_ | | Restoes Defauts |
[ ox || conem || oo |

# Define the connection settings:
Transmission rate: (Bits per second)
— CDMi and IT stud welding units 115200
— CDM stud welding units 18200
# Confirm with Ok.
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¢ hbs iest - HyperTerminal

Capture fo Primter

Creales 3 e of &l Incoming fexl.
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.- hbs test- HyperTerminal -
F_I'f £= ] L] cal Transfer HEn
O @ % 08 K
-
L
£ : ] C 8
Connached 00:05:01 Auby cetsct At detect SAPE HUN CTapiure Print Echo
# Give a file name.
& Confirm with start.
Example for data output at serial output
{e. g. Microsoft® Hyper Terminal):
Output serial interface COMi units
Mo Date Tme= | FmJ Fra- | Charging | Capachy | Mode | Ref-CP Tmcr-mc CF m:
22 gepeamz  meszas | P | 4 | s | Ee2 | R | Rem | TIoN | Azeamd
Ex] 0E.0& 2013 II]E-E:!-II P 1 I 91w I Bi+2 I R I RefT I Ti0% I .H.IH-IZE.-EI I
T T o T T o o T T o T
z [ DE.0E 20132 I[H'ﬂ:-ﬂil P 1 I B9 W I Bi+2 R I Refs I Ti0% I.H.IB-I:E-I-I
33 DEDE 2013 | DE=Z:ED | F i | swv | B1+2 | R | Reftda | TIDW | AJTSEE
T e T o T T o o o T o T T
-35 l 0E.0& 2313 .DH-SE:I]-I. P . 1 . 91 W . Bi+2 . R . Ref2 . Ti0% . A 28038
£ 0E.0=.2313 pa=id I P I 1 I 89 W I Bi+2 R I Reft I Ti0% A ZECHD I
Erd 0e.0& 2013 II:PB.'SE|:1E I F 1 I 81 W I Bi+2 I R ;H:JBI}BH-: Ti0% I A JBOZS I O I
.33 | De.De 2013 . 0B-<3:323 F 1 510 Bi+2 R HJBIH:I-' Ti0% A 2BOES i
3 gepemmsz | mesiz | F s | smv | B2 | R mamm | Tiow | AzM2 | OK
a0 gepeama | pessas | P + | sv | B2 | R m2Emm4 | TION | AZMz | DK
- 41 l 0E.0& 2013 . 083348 . P 1 . 91w . Bi+2 R RJBI]-BHI-' Ti0% . A J204E I:H':.I
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13.6 Remote Control via RS 232 Interface

You can control the stud welding unit via the X3 serial interface.

A data cable is required which can be ordered as a consumabile at HBS (Order No.
80-50-1243).

X3 - RS 232 remote control
A - Data cable, Order No. 80-50-1243

This data can be evaluated via a terminal programme (e.g. Hyper Terminal).
Connection settings of senal interface on the FPC or [aptop:

Bits per second:
Data bits:

Parity:

Stop bits:

EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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If the interface is set comectly, vou will get a display of the device type and the cur-
rent software when the stud welding unit is switched on.

The HELP and ENTER command shows you the current command set.
If you only enter the command and press ENTER, the current state is retumed.

Enter PROG and confirmm with ENTER; the stud welding unit writes back the pro-
gramme number for the programme currently in use.

Up to 15 different programmes can be used. Enter PROG=3 and ENTER; the stud
welding unit switches to programme 3.

The following command set is available in ASCI format:

PROG: Progranms 1t0 15
BATT: 0 or 1 Capacity switching 0= Z3000 pF
1 =28000 pF
VOLT: Charging woliage 50 W o 220 W
AT Blow Birme 0'ms to 5000 ms
LOHCH: Key lock LOCK=0 key lock is OFF
{key lock O no key function in the front on the LOCK=1 key lock is OM
display)
LAMG: Ot 2 Lamguage 0 = Gaman
1 = English
2 = French
SThAA: Cinfy queny whether welding gun or welding head
with solenoid is connected
BEALCHE: Solenoid control can be switched off MAOF = 0 Solenoid is being con-
troll=d
TIME: Time sefting hi:mimcss
DATE: Diate sefting el Ly
BMAT: Ot 3 Stud material s=tiing D =AlZ05 1 =AlNg3
2=5235 3=A250
BDlIA: Do S Stud diameter s=ting 0=n3 i=hi
2=ME 3=M#E
4=p3
EHBS Bolzenschweiss-Systeme GmbH & Co. KG

All rights reserved — Reprinting, In whoie or In part, only with the approval of the manufacturer



13 Check Quality of the Welded Joint H E 5
e N >
ONURI[FEX

BIBL:- 0 or1 Switch Forary on or off 0= 0FF

1=0M
CPMCE Qor 1 CP mode setting 0= Inpat

1=Ref
CPRE: Eniry of reference valus from 1 to G5 000
CPTO: Eniry of folerance in % from 1 to B9
CPST: Switch siop funciion in CP mode on or off 0=0FF

= oM

CPON: Switch CP mode an or off 0= 0FF

1=0M
CPCH: Acknowledge stop function in CP mode CPCU=1 Fault is acknowledged
CPAK: Fead cut current CF value CPak=1 Value is read

Example: entry of new charging voitage 150 V
VOLT=150 and ENTER

90 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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14 Troubleshooting

E Danger from insufficiently qualified operating personnel

& Camy out only the work described here on your stud welding unit or stud
welding gun.

# Fepairs may only be camed out by appropriately qualified personnel.
& Inform your dealer or your maintenance department.

— T — e R — |
] ]
Light signai oY mains  Malns sockel defective | Check mains socket”) | Replace mains socket™) | Qualiied speciallsts |
switch does not light
Malns cable broken | Check mains cabie”) Replace mains cable™) | Qualifled speciallsts
1 ] ] ] |
No LED display atthe | Fuse FZ 1 AF defeciive | Check mains fuse”) Replace mains fuse F2 | Qualiled specialists |
tront on the franssomer of the

shud wekding ung")

Leads Intermupted Check leads”) Replace leads”) Qualified speciallsts
1 ] ] ] |
o M Mo ground connection | Check ground connection | Tighten ground connec- | Tralned personnel |
maplay on warkplece tion propedy
Eun not connecied Check gun connection Connect gun properly | Tralned personnel

Transhion resistance Check maternial surfacs Clean or grind material | Tralned personnel

{between stud and work- surace

plece} too high

Ground cable broken | Check graund cabie®) Replace ground cabée”) | Qualfied spacialists

Welding gun cabke Check welding gun cable™)| Replace welding gun | Quaiiled spacialists

broken cabig")

wo J mspiay |Defective conneciing | Check function of connec- | Replace connecting | Qualified spectalists |
. ine of welding gun fing Ene" e

Welting qun trigger Check control cable for | Replace welding gun | Qualified spacialists

button defective electrical Sow with trigge- | trigger button™)
red start button™)

Control cable broken | Check controd cabie S | Replace controd cable”) | Qualfied speclalists
electrical Bow")
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R [ Faitiocaiaation T—— e
| | | | |
Gun goes nat I, In spk | Ko I adjusted Check setlings of welling | Modify st parameters | Trained personnel
teot J . L) ana 41 gun
Short cicult of eolenald | Check reslstance valee at | Replace control cable | Qualified speclallsts
circust of fhe gun control cable connecior | connector, contral cable

{18 ik to 22 ) betaeen and s0iencid")
Pin 1 and Pin 27}

Solenald defective Check salenald (18 Dio | Replace solencld”) Qualifled speciallsts
220
[hea - display | Magnetic circult Infer- | Check resistance value a1 | Replace solenold or | Qualfied speciallsts |
rupted confrol cable connector | condnl cabie”)

{18 0 ta 22 0) batween
Pin 1 and Pin 27}

@ Work marked with *) may only be carried out by gualified electricians!
v # Please contact our Service department if none of the measures described
remedies the situation.
# Please use the form Service & Support” in the annex to send in the stud
welding unit.
o2 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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Fault codes

Command | Indicatar display Descripiion

Stop Pushbutions A pushbutton in ine front plate s stuck

Stop Relclos WU refay contact not in comect posiion

Stop Relopen W/C relay contact mot In cormect pesition

Stop ALR Fefozd relay defective

Stop RLT Retoad transisior gefeclive

Stop T Load Charging fime of the capachor bastery toa long

Stop TO AL Recharging Bme of capacior batiery oo long

Stop SCR Thyristor fault

C-aution Temp. LT Temperature on nading wnkt too high. Walt wntE the charging unlt has
cooled off.
Interiar temperature of sbud welding unit too high. Wait undll the stud

Caution Temp walding unit has cocled off.

# Switch off the device when a fault code with “Stop” is displayed.
& Switch the device back on after approx. 5 minutes.
# Please contact our service depariment if the fault remains.

# Please use the form  Service & Support” in the annex to send in the stud welding
unit.
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15 Shutting Down

# Switch off the stud welding unit.
# Pull out the mains plug.
4 Disconnect the control cable and welding cables from the stud welding unit.

# Protect the stud welding unit and its components against the ingress of liquids
and foreign matter.

o4 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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16 Maintenance and Care

E Electric shock hazard

& Always switch off the stud welding unit before starting maintenance and
care work.

# Full out the mains plug.

Danger from insufficiently qualified operating personnel

A #& Camy out only the waork described here on your stud welding unit.
# Repairs may only be camed out by appropriately qualified personnel.
& Inform your dealer or your maintenance department.

16.1  Cleaning

# Clean the surface of the stud welding unit with a slightly damp cloth, when
necessary.

& Add a little household detergent fo the cleaning water.

# Do not use solvents for cleaning.
These can damage the surface of your stud welding unit.

(<)
4

The inside of the stud welding unit must be cleaned at least every
three months.

e

# Inform your dealer or your maintenance department.
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16.2 Inspection and Tests

@ # Inspect the condition of the mains cable.
# Inform your dealer or maintenance department if you discover any dama-
ge.

& Check whether the readings on the display of the stud welding unit are
still legible before starting work.

# Clean display and control panel in the event of soiling.

4 Replace any removed or damaged signs:

S Before opening machine disconnect mains

=

@ Obsenve the operating manual
& Warning of electric shock hazand
96 EHBS Bolzenschweiss-Systeme GmbH & Co. KG
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17 Storage

# Store the stud welding unit in a safe and dust-free location when not in use.
# Protect the stud welding unit from moisture and metallic contamination.
# Store the stud welding unit only under the following ambient conditions.
@ Storage temperature:
-5*Cto+50°C
Relative humidity:

0 % - 50 % at +40 °C
0% -90 % at +20 °C

18 Disposal

# Dispose of the stud welding unit only via the manufacturer or a specia-
list disposal company.
# Never dispose of the stud welding unit in the domestic refuse.

EHBS Bolzenschweiss-Systeme GmbH & Co. KG ar
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EC Declaration of Conformity

in Accordance with Directive 2006/M42/EC, Annex 11 1 A
{Cniginal EC Declaration of Confarmitty)

Herewith the manufacturer

HBS Bolzenschweiss-Systeme GmbH & Co. KG
Felo-Wankel-Strasse 18

P.O. Box 13 46

85221 Dachau

GERMANY

Phone +498131 5110

Fan +48 5131 511100

declares for the following product
Machine information: Stud welding unit

Type: CDMi 2402
Order No: 82-10-224128
Serial No- 82-10-22412B/19 100K

Year of manufacture: 2019

in conjunciion with HBS components

that the machinery fulfilz all the relevant provigions to this Directive, including changes to the
Directive to be applied at the moment of this declaration.

The product iz conform with following further EU Directives, including changes 1o the Directives

to be applied at the moment of this declaration:

Low voliage guideline” 2014535/EL
LEMC guideline” 2014530'EU
Directive on the resfriction of the use of certain hazardous substances in elecirical and
electronic equipment” 2011/65/EU
Folliowing harmonised standards (or paris thereof) were applied:
DIN EN 80974-1  Arc welding equipment - Part 1:
Welding power sources

DIM EM 80974-10  Arc welding equipment - Part 10:
Product standard for arc welding equipment

DIM EM 80204-1  Safety of machinery - Electrical equipment of machines;
FPart 1: General requirements
The following national standards and other specifications {or parts thereof) were applied:
VDE 0544-1

Persons who are based in the European community and who are authorized to compile the
technical documentation:

MName: Heike Otto Address: see manufacturer
s 01018 A%
Place of issue, Date Gregor Groger (CEQ/HBS)
1 .__'II-.
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Service & Support

Wit the retumn please attach a copy of the filed out farm together with the repair number given by HBS! Repalrs witout repair
numdsar will not ba [IIWEEEEH

Repalr numbar
{glv=n by HES)

Company:

Mamse [ Sumame:

Street

City, State and ZIP/Pastcode:
Country:

Phone & Fax:

E-mall asdress:

Stud weiding unit f stud welkding gun
type of model:

Serial number:
Date of purchase:
Furchased ai distrbutor

Dietafled descriptions of armors:

Service & Support may be done up to he value of EUR —
without quatation: l:l Teg L /o

Could you find any damage ! bm marks
o0 e calies: [ ves [Ine

i CRUCKS |:|‘|'ia5 E M
Are all plueg and screw connections tightly fastened = |:| Yag |:| Mo

Are there any bem marks cn piug or 5enew connectons: D'I'EE E &' ]

Is thers any otner visual damage (e.g. cracks, denis): [ vee ™
Hawve you checked the fuses: [ vee [ Tno

Default on tha display of the stud welding unit

O ® # 5l @ @ ® b 5.

Which LEDs are Buminated {please mark with a cross)?

Please e-mal or fax this Somm o servicedfinbs-info.de or fax: +49 8131 S19-100.
Ini case & repair Is necessany & repak numbss wil be ghen!

- Hew o operating marual chapier  Conmecion”
= Daoesn 't light when using & contact weiding gus
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Index
A F
BCCESSONES ... ... ... ...l 14 fire exfinguisher. . ... .. ... ... 9,73
adaptor .. ... .. ... 32 fire extinguisher, approved . ... ____. 27
airbome particulates . ............. 9 27 firehazard . .. ... ... ..., 9
amowkeys. ... ... ... . ........ 21 form Service & Support®. ... ... 92, 93,99
automaticmode. . ... L. 33 full-ear hearing protection . .. ... _____. 10
automatic weldinghead. ... ... ... ... 13 fully automatic stud feeder. _ . ... _ ... _. 3z
B fumes, harmiul to health .. __ ... ___. 9 27
fuse ... 36
bang. .. ... ... ... 9 74
basic configuration. . ... ... .. 14 G
basicsettings. .. .. ... ... . .. .. ..... 45 gapstudwelding . ............... 25, 26
batch .. .. ... ...l = QOSSN . . . .. ... 13
bending device with inserts L7 goggleswithvisar ... _ .. ... __._. 10
bendingtest. ... _ ... ... . _ ... ..... [i4 ground cable . _ ... ... ... __... 35
blowingeffect. . ___ ... .. __ ... ..... a0 ground clamps . .. .. ... . ... __... a5
C H
capacitor . .. ... ... ... ....... 13, 24, 26 hazards for the machine _ . .. ... ... .. 11
chargingdevice . .. ... ... _......._. 18 hazards for the operator ... _ .. .. ... _. 11
charging voitage .. ... ... __ ... 44 45 46 heart pacemaker . ... __.._...._ 9 11,42
checkingthe quality . . .. ............. 76 helmet ... ... .. ... 10
cleaming . .. ... ... ... a5
clothing, non-fammable ... ........ 10 |
compressed air conneclion . . ... ... ... a3 ignitiontip ... ... ... ..., 24 26
contact, extermal ... ... ... .. ... 39 immersionfime .. ... ... .. 71
contact stud welding ... ... ... ..._. 24 infendeduse . _ .. .. .. . ....... 16, 25
control _ . ... ... 18
control cable ... ... 31 L
control panel and display. . . _ ... ... ... 20 librarymode. . ... ... ... ... .. M, 54
CPcontrol . ... __ .. ... _ .. _...... 57 1 26
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