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Abstract

In this paper, a double spot welding process, utilizing electric resistance heating dies, is suggested for the spot welding of
dissimilar metal plates for drawing and concurrent spot welding. This double welding process has two heating methods for
the fusion welding at the interfacial zone between steel and aluminum plates, such as heating method by thermal conduction
of electric resistance by welding current induced to heating dies, and heating method by electric resistance between
contacted surfaces of two plates by welding current induced to copper electrode. This double welding process has welding
variables such as each current induced in heating dies and in copper electrode, outer diameters of heating dies, and edge
shape of copper electrode. Experiments for current conditions in welding process should be demanded in order to get
successful welding strength. It was known that the welding strength could be reached to the value demanded on industry
fields under such welding conditions as heating dies of outer ring dia.12mm contacted on steel plate, as heating dies of outer
ring dia. 14mm contacted on aluminum plate, and as copper electrode of dia. 6.0mm, and as 3 times continuous heating
method by 1% current of 11 kA(9cycle), 2™ current 11 kA(60cycle), 3™ current 7 kA(60cycle) applied in steel heating dies
and copper electrodes, flat edge of copper electrode, for double spot welding process of dissimilar metal plates of steel and

aluminum of 1.0 mm thickness.

Key Words : Double Spot Welding, Dissimilar Metals, Steel Plate, Aluminum Plate, Heating Dies, Copper Electrode,

Welding Strength, Electric Resistance
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welding process by electric resistance heating

steel dies and copper electrodes [9]
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Fig. 3 Process step of heating and welding process: (a)
overlapping of plates, (b) pressing and heating by
heating dies, (c) applying of welding current by
copper electrode, (d) separation of copper
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Fig. 5 The shape of surface of spot welded plates
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Cooling
&
dressing
No
cooling
No
dressing

Edge type
Flat edge
Flat edge
Flat edge
Flat edge

Electrode
force
2000~3000N
2000~3000N

Shape& Size
Ring O. D. 12mm,
Ring I. D. 6mm

Rod Dia. 6mm

Rod Dia. 6mm

Current
supply
3 times
3 times

Ring O.D. 14mm,
Ring I. D. 6mm

Mild
steel
Mild
steel
Cu-Cr
alloy
Cu-Cr
alloy
Welding
time
5~60
cycle
5~60
cycle

Material

copper electrode

Upper
Lower
Upper
Lower
Welding
current
6~12kA
6~12kA

Table 2 Extend of welding variables for experiments

dies
dies
Copper

Table 1 Shape and dimension of heating dies and
electrode

Fig. 6 The shape of welded section of spot welded plates
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Copper i Copper i
Dim]:‘l:m Alumanum: |- Afemingm: Shearing Diml;l:m TR T I T— Shearing
Surface of SR i o 2 load Surface of I 7 5 load
0 =6mm | Surface of aluminum | Rugget by hole by by tensile | @ = 6mm Surface of R nugget by hole by by tensile
Steel steel plate late sticking on | sticking on  tost Steel steel plate m’;’:m sticking on | sticking on L (mt
Diameter P steel plate | steel plate Diameter pate steel plate | steel plate £
0=12mm ™ 0 =12mm ™
B2 2428 B18 . 4 2128
B3 2550 B19 . || 2456
B4 3216 B20 . ¢ 2 2241
BS ) L 4 3450 B21 . 2153
B . - : B - . : ‘ | B
Bg . bi . 4‘ 29.“ 326 . “l “-."v ‘ . 2109
B10 - g 2587 B27 (e 374
" . \ ; " - . . - | 4 -
. . = : - . . v ; | -
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Average of lab shear strength(N) 2457

Fig. 8 Appearance of surface and welded zone after peel and tensile test (group B)




Ao A7|AF o] F 2%

84

Copper : : 2 -
Diameter Surface of Aluminum- Aluminum- Aluminum Welded Sheariug load
9 =6mm Surface of S nugget by hole by nugget size section by by e si;ge st

Steel steel plate Nate sticking on sticking on attached on | Metallurgical | -
Diameter P steel plate steel plate steel plate Microscope
@ =12mm
C1 Peel test
c2 2859
Cc3 2241
Cc4 3197
Ccs 3553
Cc6 3328
7 3563
cs 2981
co 2906
C10 2878
cu 2972
c12
(Peel test) Peel test
Average of nugget size by tensile test(mm) 5.12
Average of lab shear strength(N) 3048

Fig. 9 Appearance of surface and welded zone and section after peel and tensile test (group C)
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