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Table 1 Chemical composition of the base metals
FHEE C Si Mn P S Cr Mo
22MnB5 0.23 0.25 .14 0.013 0.005 0.19 0.04
DP600GI 0.136 0.048 1.52 0.008 0.011 0.049 0.09
DX56D +Z 0.065 0.095 0.2 0.018 0.017 — —
F2 BN > =
Table 2 Mechanical properties of the base metals b : %E
10 L ~CR3 & Y = 4 %
M JEIRSREER, /MPa HLHIHRIE R, /MPa W5 K #54(%) g Dy O . 58
P Mot SRS N,
Q : -
22MnB5 1140 1540 5.3 = Lo o e "
E=Et ooy —————————— >
DP600GI 310 605 26.0 § ed ey "
s 4 CRS * e
DX56D + Z 154 285 47.5 I 0 S .
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Table 3 Groups of resistance spot welded joints

e 2 T2

852 2.0 mm DP600GI 2.0 mm DP600GI
25 2.0 mm DX56D + Z 2.0 mm DX56D + Z
35 2.0 mm 22MnB5 2.0 mm DP600GI
45 2.0 mm DP600GI 2.0 mm DX56D + Z
5% 1.0 mm DP600GI 2.0 mm DX56D + Z
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Table 4 Process parameters of resistance spot welding
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Fig. 1 Welding current and nugget size relationship
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Table 5 Peak load of tensile shear test for spot welded

joints
W& TR RIF/KN I #95 & RSFDeg/mm
15 23.2 8.0
25 13.8 7.4
3% 36.2 10.1
4% 14.7 7.4
5% 13.2 6.0
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Macroscopic fracture morphology of part of spot
welded joints. (a) 1 group macroscopic fracture
morphology in IF; (b) 2 group macroscopic fracture
morphology in PF

Fig. 2

065 W B B AR PG ) X ST B RO, PR 5
LM W, JLFR 0;3 S A G, WITRIIRN E

AL TG X, B SRR A
1.5 mm; 4 S G, IAREIERAAL B AL TG X,

PRI GRS W) 2978 0.25 mm; 5 54 5 W
M bA 5 B 1 25 SR i T 2 B e 3 S A
SR 89 DP600GI fill % 7% 4 520 & i (R AR A 4N
DX56D + Z fill, Xf Lt 4 S A1 5 SAH GV LIA 1, R
WAV FE I 25 52 06F PF B A4 4 Wi 5457 8 2 R

DP600G

22MnB5

(c)3 SHA

DX56D+Z

DP600GI

(e)5 SHA

3 RIREMAREEME
Fig. 3 Failure initiation area of spot welded joints. (a) 1 group; (b) 2 group; (c) 3 group; (d) 4 group; (e) 5 group
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Fig. 4 Macrometallography and microhardness curve. (a) 1 group; (b) 2 group; (c) 3 group; (d) 4 group; (e) 5 group
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Fig. 5 Stress conditions analysis of resistance spot
welds in different strengths and thicknesses
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Fig. 6 Schematic of transitions mechanism of failure
modes in resistance spot welds
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Table 6 Comparison of critical nugget size in experiments, industrial standard 4t°° and predicted by equation (6)
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15 >8.0 VRS 5.66 8.11 TS
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35 9.8 DP600GI 5.66 9.16 DP600GI
4% <3.7 DX56D + Z 5.66 3.33 DX56D + Z
5% 5.6 DX56D + Z 4.90 5.00 DX56D + Z
4 b FEREMT [J]. K244, 2018, 39(4): 104 — 108.
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