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Research on Resistance Spot Welding Process of DP780
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Abstract: In this paper the spot welding performance of DP780 cold rolled sheet was evaluated by meas—
uring the nugget diameter and penetration rate detecting the shear force texting the hardness of the wel-
ded joints amd analyzing the microstructure and morphology in order to propose the weldable process
scope and the optimized technological parameters under test conditions. The result showed that the spot
welding performance of DP780 cold rolled sheet was good. When the electrode pressure was 3 kN the
welding current could be selected from 8 to 10 kA and the welding time could be selected from 200 ms to
400 ms while the welding current was 10 kA then welding time 400 ms could not be selected. When the
electrode pressure was 4 kN the welding current could be selected from 8 to 9 kA the welding time could
be selected from 200 ms to 400 ms while the welding current was 9 kA then welding time 400 ms could
not be selected.The optimized technological parameters under test conditions are as follows: welding cur—
rent 9 kA welding time 300 ms electrode pressure 4 kN.Microstructural observation showed that ; nugget
zone was composed of coarse lath martensite and ferrite the martensite presented columnar morphology
the microstructure of HAZ was blocky martensite and ferrite; the hardness in base metal and nugget zone
were 240 HV and 420 HV respectively.
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Table 1 Main chemical compositions of I °
DP780 cold rolled sheet % A AF (1)
c Si Mn p S Als Cr 20% ~ 80%
<0.25 <067 <183 <020 <010 <0.12 <024 B °
d=5/t (1)
2 DP780 d t o

Table 2 Mechanical properties of DP780 cold rolled sheet 1.6 mmDP780

RpO.Z /MPa R, /MPa Agy 1% 6.32 mmo. 3

451 809 17.5 o
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o 9 1.6 mm A (AF
kA 4 kN 200 ms 9.905 kN,
400 ms 16.9% 3
200 ms 4 kN 8 kA
10 kA 9.87% s
400 ms 3 kN 8 kA 4
10 kA 7.06%
3
Table 3 Size of weld joints
/kA /ms /kN /mm /% .
1 8 200 3 7.46  51.25
2* 8 200 4 6.94  57.50 °
3* 8 400 3 8.42  62.50 3 kN 4 kN
4* 9 200 4 737 59.38
5% 9 300 4 8.21 62.88
6" 9 400 4 8.87  45.00 o
7* 9 400 3 923  43.13
8* 10 200 3 7.92  60.00
9* 10 200 4 770 57.50 9 kA 300 ms 4 kN
10* 10 400 3 9.06  55.00 4
Table 4 Mechanical properties of weld joints
/KA /ms /kN /KN
1* 8 200 3 19.54
° 2* 8 200 4 18.85
3* 8 400 3 18.33
4* 9 200 4 19.31
5% 9 300 4 22.46
° 6" 9 400 4 22.28
7* 9 400 3 22.91
8* 10 200 3 17.92
° 9t 10 200 4 18.95
10* 10 400 3 20.78
3 kN 4 kN 6.97%
6.25% 2.3
2.3
2 +
3 kN 8~10 kA
200 ~400 ms 10 kA 400 ms
o 4 kN
8~9 kA 200 ~ 400 ms 9
kA 400 ms o
2.2
JIS Z 3140—1978 ( yr
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Fig.2  Microstructure of nugget zone Fig.4 Schematic of hardness test
3 +
Acl ~A(‘3 )
>
Z
i 00
L%(
o AL3 L —.—y
200 . . ’ s - ! .
o B 25 /mm
5
Fig.5 Hardness of welded joints
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