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C apacitor Discharge (C D) S tud Welding
is  also a semi-automatic arc welding process .
However, with C D welding small diameter
fasteners  (1/4" and under) are end welded to
ex tremely thin gauge parent metal. The C D
process  operates  on the principle of capacitor
stored energy which is  instantaneously dis
charged by the equipment system through a
special weld “timing” tip. S ince the entire weld
cycle is  completed in several milliseconds,
welds  can be made to thin sheet without pro
nounced distortion, burn-through or discol
oration. C D welding permits  stud welding of
diss imilar metals .

4

2

3

1



C D  S t u d /B a s e  M e t a l  C o mb i n a t i o n
W e l d i n g  C a p a b i l i t i e s

B a s e  W e l d
S u r f a c e  M a t e r i a l

M i l d  S t e e l
1006 through 1030

M e d i u m C a r b o n  S t e e l
1030 through 1050

G a l v a n i z e d  S h e e t  D u c t
O r  D e c k i n g

S t r u c t u r a l  S t e e l

S t a i n l e s s  S t e e l
405, 410, 430, and 330 S eries ,
except 303

L e a d  F r e e  B r a s s ,
E l e c t r o l y t i c  C o p p e r ,
L e a d -F r e e  R o l l e d  C o p p e r

M o s t  A l u mi n u m A l l o y s
O f  T h e 1100, 3000, 5000, and
6000 S eries**

D i e - C a s t  Z i n c  A l l o y s

M i l d  S t e e l
1008, 1010

E xcellent

G ood*

E xcellent

E xcellent

E xcellent

E xcellent

—

G ood*

S t a i n l e s s
304, 305

E xcellent

G ood*

E xcellent

E xcellent

E xcellent

E xcellent

—

G ood*

A l u mi n u m
1100, 6061

—

—

—

—

—

—

E xcellent

E xcellent

B r a s s
70-30, 65-35

E xcellent

G ood*

—

E xcellent

E xcellent

E xcellent

—

G ood*

S t u d  M a t e r i a l

*G o od: G enerally full strength results , depending upon the 

combination of stud s ized and base metal.

**Other materials , such as  7000 S eries  aluminum, titanium

alloys , Inconel, etc. can be welded under specified conditions.

C D  S t u d  R e v e r s e - S i d e  M a r k i n g
l i mi t a t i o n s

The charts  on the following page will be of help
in determining the best combination of stud
weld base s ize and base metal thickness . The
terms on the chart are defined as  follows:

E XC E LLE NT— No marking, excellent
weld.

AC C E P TAB LE — V isible markings, excellent
weld.

UNAC C E P TAB LE — Unacceptable marking,
base metal failure.

It should be noted that these charts  are based
on optimum laboratory conditions. E ven under
optimum conditions, it is  dif ficult to determine
the precise point at which reverse-s ide marking
will appear. Therefore, these charts  should be
used only as  a guide.



H o w  T o  F i n d  T h e  O p t i mu m C o mb i n a t i o n

O f  S t u d  S i z e d  A n d  B a s e  M e t a l

T h i c k n e s s  I n  O r d e r  T o  P r e v e n t

R e v e r s e - S i d e  M a r k i n g .

10 G A. TO 22 G A.

19 TO 25

22 TO 28

20 TO 25

22 TO 28

14 G A. TO 25 G A.

16 G A. To 25 G A.

19 G A. TO 28 G A.

17 G A. TO 28 G A.

22 TO 28

21 TO 26

19 G A. TO 26 G A.

16 G A. TO 24 G A.

19 G A. TO 24 G A.

15 G A. TO 22 G A.

1/4-20

10-24

8-32

6-32

4-40

1/4-20

10-24

8-32

6-32

4-40

1/4-20

10-24

8-32

6-32

4-40

.010" .020" .030" .040" .050" .060" .070" .080" .090"

.010" .020" .030" .040" .050" .060" .070" .080" .090"

B AS E  ME TAL THIC KNE S S

B AS E  ME TAL THIC KNE S S

Unacceptable

Acceptable

E xcellent

M i l d  S t e e l

B a s e  M e t a l : Mild S teel

S t u d : Mild S teel, F langed or

S mall F langed

S t a i n l e s s  S t e e l

B a s e  M e t a l : S tainless  S teel

S t u d : S tainless  S teel, F langed

or S mall F langed

A l u mi n u m

B a s e  M e t a l : Aluminum

S t u d : Aluminum, Flanged or

S mall F langed

N o t e : S tud tip s ize can influence the 

degree of reverse-s ide marking.



C D  S t u d s  W e i g h t  C h a r t s

E S TIMATE D WE IG HTS  OF NON-THR E ADE D S TUDS  IN P OUNDS  P E R  1000 P IE C E S
LE NG TH 3/32 1/8 5-32 3/16 1/4 5/16

1/4 .68 1.06 1.59 2.24 3.87 5.97

3/8 .92 1.50 2.27 3.21 5.61 8.68

1/2 1.16 1.93 2.94 4.19 7.35 11.39

5/8 1.40 2.37 3.62 5.16 9.09 14.11

3/4 1.64 2.80 4.30 6.14 10.84 16.82

7/8 1.88 3.24 4.98 7.12 12.56 19.53

1 2.12 3.67 5.65 8.09 14.32 22.25

1-1/4 2.60 4.54 7.01 10.04 17.81 27.67

1-1/2 3.08 5.41 8.36 11.99 21.69 33.10

1-3/4 3.56 6.28 9.72 13.95 24.78 38.52

2 4.04 7.15 11.07 15.90 28.25 43.95

2-1/4 4.52 8.02 12.43 17.85 31.75 49.37

2-1/2 5.00 8.89 13.78 19.80 35.23 54.80

E AC H ADD’L INC H 1.96 3.48 5.42 7.81 13.94 21.70

E S TIMA
LE NG TH 4-40 6-32 8-32 10-24 1/4-20 5/16-18

1/4 .69 1.00 1.39 1.79 3.08 4.90

3/8 .94 1.38 1.93 2.50 4.37 6.98

1/2 1.18 1.76 2.49 3.21 5.66 9.06

5/8 1.43 2.13 3.04 3.93 6.95 11.13

3/4 1.67 2.51 3.60 4.64 8.24 13.21

7/8 1.92 2.89 4.15 5.35 9.52 15.29

1 2.16 3.26 4.71 6.07 10.81 17.36

1-1/4 2.65 4.02 5.82 7.50 13.39 21.52

1-1/2 3.15 4.77 6.93 8.92 15.96 25.67

1-3/4 3.64 5.52 8.04 10.35 18.54 29.83

2 4.13 6.27 9.15 11.78 21.12 33.98

2-1/4 4.62 7.03 10.26 13.21 23.69 38.14

2-1/2 5.11 7.78 11.37 14.63 27.27 42.29

E AC H ADD’L INC H 1.96 3.01 4.44 5.71 10.31 16.62


