








5 Stud Welding Procedure

5.8 Checking the Quality of the Weld

5.8.1

5.8.2

Visual Inspection

A visual inspection must be carried out with each welding element.

Shape, size, evenness, and color of the weld collar are assessed during a visual
inspection. The length of a welded element should be 2 - 3 mm shorter than before

welding.

Visual Inspection

Condition

Possible cause

Corrective actions

Weld collar evenly, shiny, and complete

Length of w elding element w ithin tolerance
after w elding

|

[P

- Correct parameters

- None

Contraction of weld collar

w elding element too long

=

- Plunging depth or lift too low

- Welding energy too high

- Ceramic ring not centered correctly

- Increase plunging depth, check lift and
centering of the ceramic ring

- Decrease current and/or time

- Check centering

Weakly developed, uneven w eld collar w ith
mat surface

Welding element too long

=

- Welding energy too low

- Ceramic ring is humid

- Increase current and/or time

- Rebake ceramic rings in a furnace

Single-sided w eld collar

Undercut

F

- Arc blow effect

- Ceramic ring not centered correctly

- See arc blow effect

- Check centering

Weld collar low, shiny surface with many
spatters

Welding element too short

=

- Welding energy too high

- Plunging speed too high

- Decrease current and/or time

- Adjust plunging depth and/or damping factor

Bending Test

You can purchase from HBS a bending device with inserts for various diameters of the

welding elements.
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5 Stud Welding Procedure

5.8 Checking the Quality of the Weld

The bendingtestserves as an easy work sample and as a check for the selected welding

parameters.

€ Bend the welding element with the bending device once by 60°.
Carry out the test in different directions.

The bending test is passed if a crack or a fracture of the welded zone does not occur.

€ Please note the instructions on fault recognition and corrective actions in

chapter 5.

You don’t need to test all studs. It is sufficient to carry out stud
tests at random.

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

electrically conductive (must be free from scale, oil, paint, oxide layers)

@ grind offhardened workpiece surfaces (e.g. roll hardening).

€ Check the piston of the welding gun for ease of movement.

Bending Test

Type of fracture

Possible cause

Corrective actions

Base material buckling

- Correct parameters

- none

Fracture in welding element
above weld collar

- Correct parameters

- none

Fracture in the weld metal
Many pores

- Welding energy too low
- Plunging speed too low
- Unsuitable stud/base

material combination

- Increase welding energy

- Increase plunging speed

- Replace welding element or
workpiece

Fracture in the weld metal
Shiny fracture
surface

- Welding time too short

- Increase welding time

36
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5 Stud Welding Procedure

5.8 Checking the Quality of the Weld

5.8.3

Arc Blow Effect

A so called arc blow effect can occur with unproportionally distributed ground connec-
tions in relation to the base material mass, varying material distribution, or welding at
the edge of a workpiece. This is an undesired deflection of the arc. It causes a single-
sided melting of the stud material, increased pore formation, and undercuts in the

welding area.

The arc blow effect is proportional to the current and can be influenced by symmetric
installation of the ground clamps, by fitting of compensation masses, or by rotating the
welding gun around its vertical axis (applies for welding guns with external welding

cable).

Arc blow effects and some corrective actions

(according to standards, see appendix)

Cause

Corrective action

1=
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5 Stud Welding Procedure

5.9 Malfunctions and Corrective Actions

HBS
~

5.9

Danger

Malfunctions and Corrective Actions

Malfunction

Possible cause

Fault finding

Corrective action

Carried out by

Primary switch does
not rest in position 1

Primary switch
defective

Fuse F4 1 AF for
primary switch
defective

Primary cable defective

Check primary switch *)

Check voltage supply of primary
switch *)

Check primary cable for breaks *)

Replace primary switch *)

Replace fuse F4 1 AF *)

Replace primary cable *)

Qualified personnel

Qualified personnel

Qualified personnel

No LED display at the
front

Fuse F5 1 AF defective

Check fuse F5 1 AF *)

Replace fuse F5 1 AF *)

Qualified personnel

No K-display Q\

No ground connection

Welding gun not
connected
Transition resistance
(betw een stud and
w orkpiece) too high
Ground cable broken
Welding gun cable
broken

Check ground connection on
w orkpiece

Check w elding gun connection

Check material surface

Check ground cable *)
Check w elding gun cable *)

Tighten ground connection
properly
Connect w elding gun properly

Clean or grind material surface

Replace ground cable *)

Replace w elding gun cable *)

Qualified personnel

Instructed personnel

Instructed personnel

Qualified personnel

Qualified personnel

No displa
_L, e

Defective connecting
line of w elding gun

Welding gun trigger
button defective

Control cable broken

Check function of connecting line *)

Check control cable for electrical
flow with triggered start button *)
Check control cable for electrical
flow *)

Replace connecting line *)

Replace w elding gun trigger
button *)

Replace control cable *)

Qualified personnel

Qualified personnel

Qualified personnel

Continuously red
display: Display 8...2

Welding sequence too
fast

Pow er unit resets automatically

Let switched on pow er unit cool
dow n, pow er unit resets
automatically

Instructed personnel

Welding gun does not
lift, in spite of _JI“._
Q\ and _M_

No lift adjusted

Short circuit of solenoid
circuit of the w elding
gun

Solenoid defective
Fuse F3 4 AF defective

Check settings of w elding gun

Check resistance value of control
cable (18 Qto 22 Q) between Pin 1
and Pin 2 *)

Check solenoid (18 Qto 22 Q) *)
Check fuse F3 4 AF *)

Modify set parameters

Replace control cable plug,
control cable, solenoid *)

Replace solenoid *)
Replace fuse F3 4 AF *)

Instructed personnel

Qualified personnel

Qualified personnel
Qualified personnel

Lifting impossible

Solenoid circuit
interrupted

Check resistance value at control
cable plug (18 Q to 22 Q) betw een
Pin 1 and Pin 2 *)

Replace solenoid or control line *)

Qualified personnel

No shielding gas

Shielding gas not
connected

Shielding gas control not
enabled

Shielding gas valve
defective

Check shielding gas connection

Check gas control for activity

Check shielding gas valve *)

Connect shielding gas

Switch on shielding gas control

Replace shielding gas valve *)

Instructed personnel

Instructed personnel

Qualified personnel

Actions marked with *) must only be carried out by qualified
electricians!

If none of the actions is successful, please contact our service
department.

38
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- o 5.10 Welding Elements

5.10 Welding Elements

The stud welding unit must be suitable for welding the welding elements to be used.
Observe the instructions in the operating manuals.

Welding elements are mainly manufactured with the cold formed process.
We recommend the following standard welding elements (see appendix).
l]@ Use only welding elements of the same lot. Take particular care
not to mix-up different lots. Slightest variations in geometry of

the welding elements, especially of the ignition tip, require
modified settings of the welding process.

Threaded stud RD (MR) Diameter Length Chuck
94, Ceramic Shielding gas *)
; M6 15-40 mm  83-50-006 83-51-006
1 M8 15-50 mm  83-50-008  83-51-008
: - M10 20-55 mm  83-50-010 83-51-010
lseg M12 2560 mm  83-50-012 83-51-012
M16 30-65 mm  83-50-016 83-51-016

Materials: S235/ St37.3k (4.8)/1.4301, 1.4303

Threaded stud DD (MD) Diameter Length Chuck
dn Ceramic Shielding gas *)
M6 15-30 mm  83-50-006 83-51-006
M8 15-50 mm  83-50-008 83-51-008
M10 20-55 mm  83-50-010 83-51-010
M12 25-60 mm  83-50-012 83-51-012
M16 30-65 mm  83-50-016 -
Materials: S235 / St37.3k (4.8) / 1.4301, 1.4303
Threaded stud PD (MP) Diameter Length Chuck
e Ceramic Shielding gas *)
i M6 15-40 mm  83-50-006 83-51-006
4 | M8 20-50 mm  83-50-008 83-51-008
I ‘l M10 20-160 mm 83-50-010 83-51-010
p ' y M12 25-160 mm 83-50-012 83-51-012
=] M16 30-160 mm 83-50-016 -

Materials: S235/ St37.3k (4.8)/1.4301, 1.4303

*

Please use only HBS welding elements without aluminum ball.
e
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5.10 Welding Elements - >

Pin UD (S) Diameter Length Chuck
e Ceramic Shielding gas *)
6 20-50 mm  83-50-006 83-51-006
8 20-50 mm  83-50-008 83-51-008
7 10 20-80 mm  83-50-010 83-51-010
12 20-80 mm  83-50-012 83-51-012
16 25-80 mm  83-50-016 -

Materials: S235 / St37.3k (4.8)/1.4301, 1.4303

Pin with internal thread Ml (ID) Diameter Length Chuck
LN Ceramic Shielding gas *)
i D[ M10 20-50 mm  83-50-010  83-51-010
! . M12 20-50 mm  83-50-012  83-51-012
(é:% M16 20-50 mm  83-50-016 -
#dy

Materials: S235/ St37.3k (4.8)/1.4301, 1.4303

Head stud SD Diameter Length Chuck ceramic
1/4"  (6) 50-100 mm  83-53-006
3/8" (10) 50-175 mm  83-53-010
1/2" (13) 50-175 mm  83-53-012
5/8" (16) 50-175 mm  83-53-019
3/4" (19) 50-175 mm  83-53-019
7/8" (22) 75-200 mm  83-53-022

Materials: S235/ St37.3k (4.8)/1.4301, 1.4303

Ceramic ferrule RF Diameter Ceramic ferrule support
for threaded stud RD
- 6 80-31-095
8 80-31-120
A 1 U & 10 80-31-150
,;, 4 12 80-31-170
16 80-31-205

Materials: S235/ St37.3k (4.8)/1.4301, 1.4303

* Please use only HBS welding elements without aluminum ball.
e
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5 Stud Welding Procedure

5.10 Welding Elements

- Ceramic ferrule PF for threaded stud PD
- Ceramic ferrrule UF for pins UD, Ml

ds

d.

ha

d

hy

Diameter

6
8
10
12
16

Materials: S235/ St37.3k (4.8) / 1.4301, 1.4303

Ceramic ferrule UF for head stud SD Diameter

ds

g,

NN

)

!

NN

o~

=W

9%

<
m
<

1/4"
3/8"
1/2"
5/8"
3/4"
7/8"

Materials: S235/ St37.3k (4.8) / 1.4301, 1.4303

Threaded stud FD
with flange

)
=
i

<!

9

c}

A

~-r{Oleeml]

Diameter

M3
M4
M5
M6
M8

Materials: S235 / St37.3k (4.8) / 1.4301
Diameter

X-mas tree stud

5
6

Length

on request
on request
on request
on request
on request

Length

on request
on request

Materials: S235/ St37.3k (4.8)/1.4301, 1.4303

We look forward to consult you with view to special welding elements and other special
materials.

HBS Bolzenschweiss-Systeme GmbH & Co. KG

Felix-Wankel-Strasse 18
85221 Dachau/Germany
+49(0)8131511-0
+49(0)8131511-100
post@hbs-info.com

Phone
Fax
E-mail

Ceramic ferrule support

80-31-095
80-31-120
80-31-150
80-31-205
80-30-116

Ceramic ferrule support

80-30-206
80-30-210
80-30-213
80-30-219
80-30-219
80-30-222

Chuck

82-50-003
82-50-004
82-50-005
82-50-006
82-50-008

Chuck

82-50-005
82-50-006

ARC 800 Order No.BA 93-16-0702A Issue 01.03.08
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6 Switching off the Power Unit HBS

6.1 Temporary Switching off

6.1

6.2

Switching off the Power Unit

This chapter describes what you should observe when you switch off the power unit
temporarily or completely.

Temporary Switching off

€ Switch off the power unit.
€ Unplug the control cable and the welding cable from the power unit.

€ Protect the power unit against ingress of fluids and foreign bodies.
Disposal

If you shut down the installation, you can return the complete power unit to HBS (for
address see page ii).

We will take care of environmentally correct material separation and disposal.

42
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b
S 7.1 Safety Instructions

7 Care and Maintenance

7.1 Safety Instructions

Let maintenance and repair operations be carried out only by
gualified personnel or by your competent service technician.

Before starting any repair or maintenance operation, always switch
the power unit off and disconnect the primary plug.

Do not wear a wrist watch or any electrically conductive jewellery.

7.2 Regular Maintenance Operations
Clean the inner components of the power unit periodically of
@ dust. Use a dry washcloth or a brush. To open the power unit,
proceed as described in sections 7.1, 7.3 and 7.4.

@ Clean the surface of the power unit with a humid washcloth and a detergent.
Do not use any solvent containing cleaning agents. Solvent

containing cleaning agents may damage the surface of the
power unit.

7.3 Tools to be Used

— Cross-slotted screwdriver, size 2
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7 Care and Maintenance HBS
- _d

7.4 Open the Power Unit

7.4 Open the Power Unit

@ Open the power unit only if you are sufficiently qualified in
k. 4 repairing electrical equipment.

€ Remove the 10 screws of the casing (5 at each side).

@ Carefully remove the cover and disconnect the ground cable on the inside of the
cover.

€ Now pull offthe cover.

€ Re-assemble the power unitin reverse sequence.

I@ Make sure that no cables are jammed or sheared during
assembly.
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8 Appendix

w 8.1 Technical Data
8 Appendix
Inthe appendix, there is information of interestregarding technical data, spare partlists,
accessories, standards, etc.
8.1 Technical Data

Power Unit ARC 800

for ARC stud welding according to current standards

Weldingrange

Welding material

Welding rate

Welding current
Welding time
Primary power

Power source

Cooling type

Insulation class

Operational and storage conditions

Dimensions L x W x H

Weight

#4 to 1/2", dia. 14 ga to 3/8"
(M3 to MR12, dia. 2 to 10 mm)

Mild steel, stainless steel

7 to 17 studs/min (depending on
application and stud dia.)

800 A
5to 1,000 msec

230/460 V, 3 phases, 50/60 Hz, 50/35 AT
(alternative input voltages available)

Transformer/Rectifier

F (temperatur controlled cooling fan)

IP 23 (also permits operation outdoors)
According to current standards

18.50” x 9.06” x 8.66”
(470 x 230 x 220 mm) without handle

81.57 Ibs (37 kg)

ARC 800 Order No.BA 93-16-0702A Issue 01.03.08
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8 Appendix HBS

8.2 Spare Parts

8.2 Spare Parts

Spare part list power unit type ARC 800 (93-16-0702A)

When ordering spare parts, please indicate order number and type of power unit.

Pos. Quantity Order No. Description

2 11 80-90-184 Tooth lock washer A4

5 1 88-11-575 Bottom unit complete

7 1 88-10-546 Coverplate

8 11 80-90-158 Screw M4 x 6 black

10 1 88-11-259A Rearwallcomplete

11 2 80-90-149 Screw M8 x 20

12 2 80-90-150 Washer 8 mm

13 2 80-90-167 Cupalwasher M8

14 2 80-10-249 Flat connection

15 1 88-11-576 Support unit complete

16 2 80-90-140 Spring washer 8 mm

17 2 80-90-141 Nut M8

20 1 88-11-268A Front plate complete

21 1 80-10-159 Cap

22 2 80-10-115 Cap

25 1 80-10-857 Handle A=300

26 2 80-90-199 Screw M5 x 12

27 2 80-90-202 Washer 5 mm

28 2 80-90-128 Spring washer 5 mm

29 2 80-90-225 Head nut M5

30 1 88-11-272 Cover

31 10 80-90-280 Screw M4 x 10 black

32 3 80-90-296 Screw M6 x 12

33 3 80-90-147 Spring washer 6 mm

35 1 80-11-626 Label mat black

40 1 80-11-624 Label mat white

65 1 80-11-359 Conductor mark ground cable

85 1 93-50-020 Shielding gas module
1 80-70-291C Cable harness
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HBS

8.2 Spare Parts

Power unit ARC 800 (93-16-0702A)
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8 Appendix

8.2 Spare Parts

Spare part list front plate complete ARC 800 (88-11-268A)

Pos. Quantity

10
11
12
25

N ODN - =

29
30

35
40

R
N = RN

45

—_

50
55
60
65

= N =N

67
68
70
75
80

N =2 2N D

85
90 1

—_

* see sticker “Controller”

Order No.

88-11-269
88-11-270
80-90-121
80-90-153
80-50-035

80-90-137
80-30-195
80-90-179
80-50-480
88-11-283

80-80-497

80-11-023
80-80-490
80-10-149
88-10-930A

80-10-576
80-56-215
80-70-278
80-70-279
80-11-111

80-11-754
80-11-359

Description

Front plate

Board support
Spring washer 4 mm
Nut M4

Mounting sleeve

Screw M3 x 8

Control cable sleeve
Screw M4 x 12
Primary switch
Distance sleeve 6,5x 9

P.C. board ARC processor
(Observe programversion!)*
Distance stud

P.C. board ARC supply
Distance stud

Front film

Flat connection
Capacitor
Connectioncable
Connectioncable
Cage nut M4

HBS-Logosmall
Conductor mark ground cable

48
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8.2 Spare Parts

Front plate complete ARC 800 (88-11-268A)
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8.2 Spare Parts - w

Spare part list support unit complete ARC 800 (88-11-576)

Pos. Quantity OrderNo. Description

2 3 80-90-320 Screw M6 x 20

3 3 80-90-197 Tooth lock washer A6
4 6 80-90-146 Nut M6

5 1 88-12-833 Angled support plate

6 6 80-90-198 Washer 6 mm

7 7 80-90-147 Spring washer 6 mm

8 2 80-11-670 Cable mounting

9 1 80-11-669 Wire protecting sleeve
10 1 88-11-266 Angle plate

12 10 80-90-121 Springwasher4mm
13 6 80-90-164 Washer 4 mm

25 1 80-30-262 Clamping jaw complete
35 2 80-10-785 Adhesiveclip

40 1 80-11-643 Cable mounting pluggable
45 1 80-50-927 Mains interference filter
46 14 80-90-191 Screw M4 x 8

49 6 80-90-147 Spring washer 6 mm
50 1 88-11-263 Mounting plate

51 6 80-90-163 Screw M6 x 16

52 6 80-90-128 Spring washer 5 mm
53 6 80-90-198 Washer 6 mm

54 6 80-90-239 Cupal washer M6

55 3 80-55-331 Diodes-Diodes module
57 2 80-11-121 Flat connection

58 6 80-90-163 Screw M6 x 16

60 1 88-11-425 Conductor rail plus

62 4 80-90-203 Screw M6 x 12

63 2 80-11-642 Distance stud M6

65 1 88-11-424 Conductor rail minus
70 1 80-40-384 Clamping plate

75 1 80-40-383 Cupalplate

80 1 80-55-076 Thyristor

84 4 80-90-168 Screw M5 x 35

85 1 80-10-177 Clamping device

0 1 80-56-041 Capacitor
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8.2 Spare Parts

95
97
98
100
105

110
112
115
120

= aAa NN -

W =2NN

80-57-332
80-90-202
80-90-127
88-11-559
80-80-491C

80-55-021
80-55-116
80-70-345
80-11-359

Resistor L

Washer 5 mm

Screw M5 x 8
Transformer230/460V
P.C.board ARC transformer

Solid State Relay

Varistor

Varistor

Conductor mark ground cable

ARC 800 Order No.BA 93-16-0702A Issue 01.03.08
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8.2 Spare Parts N w
Spare part list rear wall complete ARC 800 (88-11-259A)
Pos. Quantity OrderNo. Description
5 1 88-16-456 Rearwall
10 1 80-10-0960 Screwed cable connection
15 1 80-11-567 Lock nut
30 1 80-50-049 Fan
31 4 80-90-108 Screw M4 x 12
32 4 80-90-121 Spring washer 4 mm
33 1 80-90-184 Tooth lock washer A4
35 1 80-11-359 Conductor mark ground cable
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8.2 Spare Parts

Rear wall complete ARC 800 (88-11-259A)

NN DI D

Sl
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8.2 Spare Parts - w

Spare part list bottom unit complete ARC 800 (88-11-575)

Pos. Quantity OrderNo. Description

3 6 80-11-437 Cage nut M4

5 1 88-11-256 Bottom plate

10 4 80-10-203 Casingfeet

1" 4 80-90-173 Screw M4 x 10

12 4 80-90-164 Washer 4 mm

15 1 88-11-258 Resistor support

16 2 80-90-152 Screw M5 x 10

17 2 80-90-128 Spring washer 5 mm
18 2 80-90-202 Washer 5 mm

20 1 80-57-041 Resistor

25 1 88-11-577 Transformer

26 4 80-90-296 Screw M6 x 12

27 4 80-90-147 Spring washer 6 mm
28 4 80-90-198 Washer 6 mm

30 1 88-11-257 U-plate

31 4 80-90-110 Screw M4 x 8

32 4 80-90-121 Spring washer 4 mm
50 1 80-11-359 Conductor mark ground cable
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8.2 Spare Parts

Bottom unit complete ARC 800 (88-11-575)
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8.2 Spare Parts

Spare part list shielding gas module ARC 800 (93-50-020)

Pos.

100
110
115
120
122

125
140

Quantity

N =2 a a

0.26 m

OrderNo. Description
80-10-145 Connectorfemale
80-10-024 Nipple

80-10-139 Connectormale
80-10-146A Solenoidvalve
88-11-839 Connection cable
80-10-143 Connectorfemale
80-10-182 Plastic hose
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8.2 Spare Parts

Shielding gas module ARC 800 (93-50-020)
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8.2 Spare Parts

Changing the electronic board

Changing the electronic board may only be carried out by
sufficiently qualified personnel or by your service technician.

Before starting any repair or maintenance operation, always switch
the power unit off and disconnect the primary plug.

Do not wear a wrist watch or any electrically conductive jewellery.

To change the electronic board, proceed as described in
section 7.1 (Safety Instructions), 7.3 (Tools to be Used) and 7.4
- (Open the Power Unit).

Replacement of the electronic board 80-80-490
€ Loosen the plugs X1, X2, X3, X4, and SV2.

@ 8080490 ) Z

X1 !
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¢ o
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=

@‘
)

1

X2
MAANAANNAN N

~
208

Sv3

i

Ip=) ,/

;D Qi U?é%=m8g
=i=p" b oo
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€ Remove the two spacers.

Spacers\%

= S

oot of

=

€ Replace the electronic board. For re-assembly, proceed in reversed sequence.

Replacement of the electronic board 80-80-497

€ See changing the electronic board 80-80-490. In addition, you must remove the

two spacers.

L
Spacers——e=—

N ,\

\is

€ Replace the electronic board 80-80-497.

I@ Please observe the program version!
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8.2 Spare Parts S -
Main board (80-80-497)
= 51
J 7 T =
| | 7 -
o] RN T3 RN3 Ic2 RNZ TCT
LD1 LDS
/-\ © e 1c8
K "
DISPA | DISF3 Pz T
i
. [ ] ] [
~ Bl
N 1
I8
KC2
I
_ g
R14 I
R13 N
E :ﬁ SD] c1t Dg !
c 7 =
R18 @ N7 RNELT
— [
o Controller =
] el program version RN
o i :| a t: 24. 1mm
A - N — - x
] g -
13 IF HBHA
D1 *pe¥ pIF*p4*
L a
% ©
o

Iy

Please observe the program version!
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Setting the stud welding unit to various primary voltages

Y |230V| 0 |460V|230V| O [460V[230V 460V | 3x230V
\ /\ /\_
Y |[230V| O [460V|230V| O |460V|230V 460V | 3x460V
L1 L2 L3
A Using a power unit set to an incorrect primary voltage will
damage the power unit.

Danger

ARC 800 Order No.BA 93-16-0702A Issue 01.03.08

61



8 Appendix

8.2 Spare Parts

HBS
.

VAN

Danger

Transformer board (80-80-491C)

Setting the stud welding unit to the correct primary voltage:
Insert jumper (see center of picture) to the corresponding phase
(230V, 420V, 460 V or 575 V)

10F

K8 K?
X8 X3

X8 x8
K12 xi3
X3 xs

F2

)
xS X8
(oI o |
X8 X8
oo
F3
4AF
o]
O o on
ODoBbao o ;n
Jumper-Position >D
0000 g o] >n
cooo @ o >n‘
=3
ERFY = o]
2222 © >
3 o] q-1
n

Using a power unit set to an incorrect primary voltage will
damage the power unit.
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8.3 Electrical Circuit Diagram

8.3 Electrical Circuit Diagram

m <
x x
J +
v v
N
2 . 33
\ ]
§N A} > Z [a4
o & g
§2 rl— — — — — A _|
® | — D ————1D—
|
S D | S
|
L D |
‘0\\
b b}
|unm|§
N
N
-t
'—
al &]|s
© -~
> -
©® 'l--'l'
S
o
N
V-

2 'ﬁ[’;ﬁé—

L1
L2
L3
PE
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8.4 Environmentally Admissible Disposal - w

8.4 Environmentally Admissible Disposal

@ After repair of the power unit, dispose replaced parts in an environmentally
admissible way.

Used materials: Steel

- Nonferrous metals (brass, copper)
- Plastics

- Aluminum
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Glossary

Glossary

Arc:

Automatic welding head:

Capacitor:

Power unit:

Rectifier:

Stud feeder:

Stud welding unit:

Thyristor:

Welding element:

Welding gun:

Welding parameters:

Work piece:

Electrical discharge atits own between two electrodes
under sufficiently high current. Whitish light is emitted.
The arc generates very high temperatures.

Device to weld welding elements

A component which serves as storage of electrical
charge

Device to provide electrical energy for stud welding

Electric component transforming alternating current
into direct current

Device for the automatic stud feeding of welding ele-
ments

Power unitinclusive welding gun

Electronic component, contactless switch, which will
let the current only pass through if a control pulse is
given to the gate (additional electrode)

A component, like a stud, bolt, pin, which is welded to
the work piece

Device to weld welding elements

Various settings on the gun as well as on the power
unit. For example: duration and strength of current
during welding process, charging voltage, spring force
of the welding gun.

A component, like a sheet, tube, etc. to which the
welding element is fastened

ARC 800 Order No.BA 93-16-0702A Issue 01.03.08
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Regulations and Standards

Regulations and Standards

The regulations and standards are recommendations and don't purport to be

completely.

Standards, regulations

Stud welding (fundamentals)

DINENISO 13918

DINENISO 14555
DINEN 1418

DVS 0901
DVS 0902
DVS 0903
DVS 0904
DVS 2927

Stud welding (general)
DINENISO 4063

DINISO 857-1

DINENISO 14175

DINEN764-1

DINEN 6947

DIN1910

Description

Welding - Studs and ceramic ferrules for arc
stud welding

Welding - Arc stud welding of metallic materials

Welding personnel - Approval testing of welding
operators for fusion welding and resistance weld
setters for fully mechanized and automatic
welding of metallic materials

Stud welding method for metals - Survey
Arc stud welding

Capacitor discharge welding with tip ignition
Tips - Arc stud welding

Resistor projection welding and Arc welding of
one-sided thick plastics coated thin metal
sheets

Welding and allied processes - Nomenclature of
processes and reference numbers

Welding and allied processes - Vocabulary -
Part 1: Metal welding processes

Welding consumables - Shielding gases for
fusion welding and allied processes

Pressure equipment-Part 1: Terminology -
Pressure, temperature, volume, nominal width

Welds - Working positions - Definitions of
angles of slope and rotation

Welding

66
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Regulations and Standards

N »
Machine safety
73/23/EWG Electrical equipment designed for use within
certain voltage limits
2004/108/EG EMC-Guidelines
98/37/EG Machine guidelines

Iy

DINEN 60204-1

DINEN 60529

DINEN60974-1

DINEN60974-10

Safety of machinery - Electrical equipment of
machines - Part 1: General requirements

Degrees of protection provided by enclosures (IP
code)

Arc welding equipment - Part 1: Welding power
sources

Electromagnetic compatibility (EMC); Arc
welding equipment - Part 10: Requirements

Personal safety and accident prevention

DINENISO 20345

DINEN 12477
DINEN 166
DINEN 352-1

BGV A1
BGV A3

BGV B3
BGV B11
BGV D1

Personal protective equipment:
Safety footwear

Protective gloves for welders
Personal eye-protection - Specifications

Hearing protectors - General requirements -
Part 1:Ear-muffs

Safety rules ,Principles of prevention®

Accidentprevention regulation ,Electrical
equipmentand operating material®

Safety rules “Noise”
Safety rules “EMC”

Safety rules - welding, cutting and similar
processes

Please note that in your country additional standards and safety
conditions (especially rules for accident prevention) may differ
from the standards mentioned in this operating manual.
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Further Instructions

Further Instructions

Welding elements, abbreviations, materials, standards, mechanical
properties to actual standards

Abbreviations for Mechanical
Stud types studs (ceramic Material Norm h © ta !c?
ferrules) characteristics
Threaded stud PD(FF) Mild steel (4.8") ISO 898-1 ISO 898-1
Threaded stud steel (4.87) g see g
with reduced RD (RF)
Brawn aro el 1.4301/03 ENISO
welding Pin UD (UF) B _
with i (A2-50) 3506-1 see ISO 3506-1
3 Pin with D (UF)
ceramic ferrule | internal thread
or shigz'i:r: jas Mid steel Rm > 400 N/mm?
S::d (SG)g 9 (S235J2G3 ISO/TR 15608 |ReH > 235 N/mn¥
w elding o
with Head stud SD (UF) +CA50) A5>15%
drawn arc 1.4301/03 Rm> 500 - 780 N'mn?
; EN10088-1 |Rp0,2 > 350 N/mn?
®S) (A2:50) A5 > 25%
Threaded stud S Mid steel (4.8
with flange steel (48Y) | 558981 |see 150 896-1
Short cycle copper plated
welding Fin
with with flange us
draw n arc Bin w ith internal 1.4301/03 ENISO
see ISO 3506-1
thread and IS (A2-50) 3506-1
flange

Further materials on request

" weldable

Prestress at installation (tie load) and torque
Steel (4.8") 1.4301/03 (A2-50) AlMg3 (F23) CuZn37 (Ms63)
Threaded stud u=0,18 u=0,18 u=0,18 u=0,18
R0,z = 340 N/mn? R02 =210 N/mn? R02 = 170 N/mn? R02 =250 N/mn?
Prestress at |Torque |Prestress at |Torque |Prestress at |Torque |Prestress at [Torque
installation (Nm) installation (Nm) installation (Nm) installation (Nm)
(kN) (kN) (kN) (kN)
M6 43 6,1 2,7 3,8 2,2 3,1 3,2 4,5
M8 8,0 15,0 4,9 9,5 4,0 7,5 6,0 11,0
M10 13,0 30,0 7,8 19,0
M12 19,0 53,0 12,0 33,0
M16 35,0 135,0 22,0 82,0
Values correspond with actual standards " weldable

All given values are leads for minimum tensile strength and minimum torque of a weld without permanent deformation
of parts to be joined. Parts to be joined must have sufficient wall thickness. Values apply for cold rolled threaded studs

with standard thread without surface protection and without thread lubrication.

least the stressed cross section must be present. Values apply for indicated yield strengths.

Throughout the entire stud length, at

Material combinations
according to the actual standards (select stud material in a way that material of the

same kind is welded).

Base material
Stud material ISO/TR 15608 ISO/TR 15608 ISO/TR 15608 ISO/TR 15608
Groups Groups Groups Groups
1and 2.1 22,3t06 8and 10 21 and 22
Steel (5235) 4.8" 16Mo3 a b b -
1.4301/03, 1.4401/04, 1.4541,1.4571 b/a b a -
EN AW-AIMg3/EN AW-5754 _ _ _ b
EN AW-AIMg5/EN AW-5019
Exemplification of w elding suitability
-- non w eldable
a well suited for any application, e.g. pow er transmission
b suitable, limitations w ith pow er transmission
Weldability tests of other material combinations upon request. " weldable
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Guarantee Clauses
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Guarantee Clauses

Please referto the current “General Terms and Conditions” for the guarantee clauses.
We are not liable for malfunctions which are caused by

— normalwear,

— improperuse,

— non-observing the operating manual,

— transportdamages.

Any guarantee claim will be cancelled if repair operations are carried out by unauthorized
persons.

A\

Danger \narning: Unauthorized interference with the stud welding unit

as well as unauthorized alteration of the stud welding unit are
prohibited and result in complete cancellation of any guarantee
and liability claims against HBS.

Please fill in the serial number:

Serial number automatic welding head: .........ccooooiiiiiiiii
Serial number power unit: s
Serial number welding gun:

Serial number stud feeder:

Please indicate the serial numbers in case of enquiries or when ordering spare parts.

ARC 800 Order No.BA 93-16-0702A Issue 01.03.08
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Confirmation HBS

Confirmation

Herewith | confirm that | have read and understand the present operating manual
completely.

Date Name
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Feedback

Feedback

HBSBolzenschweiss-Systeme Sender:
GmbH & Co. KG

Felix-Wankel-Strasse 18

85221 Dachau / Germany

Postfach 1346

85203 Dachau / Germany

Productdescription

Serial number

My opinion/criticism/complaints/indication of malfunction:

Date and signhature

ARC 800 Order No.BA 93-16-0702A Issue 01.03.08
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Service & Support HES

Service & Support

With the sending please attach a copy of the filled out form together with the repair numbaer given by HBSI
Repairs without repair number will not be handled.

Repair number
{given by HBS)

Company:

Name / Surname:
Sireat;

City, State and ZIP:
Country:

Phone & Fax:
E-mail address:

Unit / gun type of model:
Serial number:

Date of purchase:
Purchased at distributor:

Further descriptions of default:

Service & support may be done up 1o the value of EUR
without tendear: O Yes 0O Mo

Could you find any damage / burning mark:

on the cables: O Yes O Mo
on chucks: O Yes O No
Are all plug and screw connections fastened tight *: O Yes O No
Are there any burning marks on plug or screw connections: O Yes O No
Are there any other visual damages (e.g. cracks, dents); O Yes O No
Have you checked the fuses: O Yes 0O No

Default on the display of the power unit:
ARC cD

IR AEAIDEEIE IR

Which LEDs are bumning (please mark with a cross)?

Piease e-mail or fax this form to postihbs-info.de or fax: ++48 - 81 31-5 11 -1 00
In case a repair is necassary you gef the required repalr numbserl

*  See also according operating manual, chapter Starling-up®
** Doesn'l ght when using a contact welding gun
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Index
A E
accidentprevention  .........ccccccceee 12, 24 ear protection ... 9, 24
accident prevention regulations  ............ 16 electrical circuit diagram  ...................... 63
accCidents ..o 25 electrical shock, risk of  .....ccccoiiiini. 18
accompanying documents  .................. 13 electrical voltage  .....oeevevveeneenneenn. 1, 14
airborne particles  ......ccccoiiiieiiin, 16 electromagneticfields ..........cccccoiiinien. 11
L= o 65 electronicboard  ......cccccoiiiiiiin, 58
arcbloweffect ... 37 entire plug connection, destroying ....... 18
AITOW KBYS oo 33
articles, COMDUSHDIE  ....oooecoverrn.ee 6
automaticweldinghead  ....................... 65  faultrecognition ............ccccocoeiiennin. 36
B feedback ... 71
fire extinguisher ..., 16, 24
bang 17, 25, 34 fire risk oo 24
bending device withinserts  ................. 35 flash o 17, 25, 34
bendingtest ... 35 fluids, ingress of ... 42
PIOW-UD oo 24 foreign bodies, ingressof  ..................... 42
fume extraction ... 24
C function ... 21
CAPACHOT v, 65  functionalprinciple ... 10
care and maintenance ..., 10 furtherinstructions  ........cooveeiiiiineene. 68
ceramicferrule/ring  ....cccoovii, 28 fuserating ..o 17
cold formed process  ........cccccceeiiiiinnen. 39 G
company specific
maintenance instruction  ................ 9 gas pre-flowtime ..., 33
company specificwork order  ................. 9 general .o 9
components of the power unit  .............. 21 general safety instructions  .................. 12
confirmation  ........ccccceeeiiiii e, 70 gloSSary e 65
confirmation, operatorsign ... 9 gloves 9
control cable connector — ...........ccoceeee. 18 groundcable ..., 19
coolingfan ... 45 ground clamps ... 19
corrective actions  ......coooeeiiiiiiieii 36 ground connection  .......ccccceeiieee.... 19, 44
COVEE ittt 44 guaranteeclaims  .................... 12, 25, 69
cross-slotted screwdriver — ..................... 43 guarantee clauses  .........ccccoceeiiiiiiinenn. 69
D QUIdE e 10
, H
defectivecables .......cccccooiiiiiininnnn, 30
delivery oo 10, 15 headgear, protective  ............ccceeevviinnnn. 24
display .o, 22 heatbuilt-up ... 16
disposal ..o, 42 high-strengthwelds  ............ccceeninnnnen. 30
disposal, environmentally admissible ... 64 hollow parts, weldingon  ...................... 24
distance device ..., 34
drawn-arc stud welding, variations  ....... 27 I
DVSregulations ... 33 intendedUSe ..oocooveeiieeeeeeeeeee 12
K
keyboard ..., 22
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o -
L programversion  ..............oee..... 48, 59, 60
o protective apron  ........cccoeeeiiiiiiiiiiiiinnnn. 24
I!ab!hty, any 12, 25, 69 protective equipment  ...........co........ 17, 25
I!qu!d spatters e 34 protective equipment, personal —.............. 9
liquids, combustible ... 16 protective gloVeS  ....vveeeeeeeeeeeeeeeeen. 24
locked oo 22 protective goggles .................................. 9
IOt 39 pUnChed plates .................................... 30
M punched plates, weldingto .................. 30
magneticfields ... 16, 25 R
mains switch 32 ready for Welding  .......oo.ovveerveereerneen.. 22
maintenance ......... RS % 43 rCtifier veeerrreeeeeeeenreeeenn 21, 65
ma!ntenance .|nstruct.|on """""""""""" 9 reCYCliNg  ooeiieiieee e 64
maintenance instruction regulations ........ccoeveeeeeeeeeeen, 66
for YOUrCompany .....ooreeereneneenss 9 =] 0 1| USRS 64
maIfunctllon ................ I s 9 requirements of workplace  .................. 16
malfunctions and corrective actions ... 38 sk of material damage  .........coocoorvve.... 11
markll:'lgs s s 14 room adequately ventilated — onnrnini. 16, 24
material combmatpns ................... 31, 68 rooms exposed to risk of explosion ... 16
material of the welding element  ........... 30
material of the workpiece .................... 30 S
material separation,
environmentally GoTect ... @ oy sttons e 5 4
m.et.a | SPAErS  .ooooooiiisrrees 24 safety symbols  ......cccooevviiiiiii . 1
MINIMUM fOW TALE  ovvvvvvrrerssss 20 serialnumber ... 69
N SEIVICE it 9
) service & support ..., 72
non-combustible clothes ... 24 service techniCian  ...oveovveeeeeeeeeeeee. 9
o) Set-UP oo 9
shielding gas connection ..................... 20
operatingmanual ... 9, 15 shieldinggas module .......cccccoceveurnn.. 56
operating manual, storage of  ................ 9 SNOES i 9
operation, improper ... 33 solid-state-relais  .........c.cccoeevrrerrnnnnn. 21
Operators ............................................... 9 spare partS, Ordering of 46, 69
ordernumber ... 46 Specia| We|d|ng elements ... 41
ordering spare pars ..., 69 standards ..., 66
P standards, actual ..........cccviiiieeenn 12, 33
starting-up oo, 10, 16
pace maker .......cocccceeeieieeennn. 11, 17, 25 studfeeder ......cocoveiiiiiiiiii, 65
personalinjury  .....cccccceveviiiieeieeeeeeeeee, 1" stud welding, functional principle  ......... 26
personnel, properly instructed, qualified ... 9 stud welding procedure  ....................... 23
personnel, qualified ..........ccccoiiiiiinene 9 stud welding process  ........cccccceeviinnnnen. 10
pipes, weldingto  ..........c.cccl, 30 stud weldingunit ..., 65
place of operation .......ccccceeiiiiiiiiil. 12 surface of weldingelement .................. 36
POWEr UNIt oo 21, 65 surface, workpiece  ........cccceeveeeiiinnnen. 36
prestress at installation ................. 31, 68 switching off, temporary  .............oceeee. 42
primary power supply — ...cccceeiieiieeeeenn. 17 switching off the power unit ............ 10, 42
production ... 9
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technicaldata .........cccoceevevvineninn. 10, 45
testwelding ..., 30
threattolife ... 10
thyristor e 65
torque oo, 31, 68
training according to current standards .... 9
transformer ... 21
transformerboard ...l 61
transportation ..., 9
transportation, packaging, storage ....... 13
typeplate .o 14, 17
U

unauthorizeduse  ......ccccccoeiiiiiiiiiiii, 9
\%

Vapors, tOXIC  .....eeiiiiiiiiiieiiieeeeeeee e, 16
visual inspection  .......cccccccinn, 35
W

weld, checking the quality of the .......... 34
welding elements  ............. 12, 31, 39, 65
welding elements, lotof ...................... 31
weldinggun ..., 12, 65
weldingguncables ........ccocoeiiiiiiiini, 18
welding gun support (distance device) ... 34
welding parameters  .........cccceeee. 33, 65
welding parameters, determination  ...... 30
welding preparation .........coccoeiiiiiiiiinnn 30
welding procedure  .........cccoceeiiiiiieennenn, 33
welding process  ......ooovviiiiiiiiieeeeeeeeees 10
welding spatters  .......ccccoiiiiiiiii 34
WOIK PIECE  eviiieieeeeeeeeeeeceee e, 65
working place, change of ..................... 20
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