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Study on mechanical properties of resistance spot welded joints with
single pulse unequal thickness of 22MnBS5/DP590
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Abstract: In this paper, the single pulse resistance spot welding technology was used to study the sec-
tion characteristics and tensile properties of 22MnB5/DP590 spot welding joints with varying thickness
section under different welding current and welding time, and the variation of microhardness of spot
welding joints was analyzed. The results show that the welding current has little effect on the penetra-
tion and core thickness of the base metal. With the increase of welding current, the weld core moves to-
wards the thicker DP590 side, and both weld diameter and tensile shear of the joint increase. Compared
with the welding current, prolonging welding time has significant effect on the indentation rate and core
offset of the joint. With the increase of welding time, the penetration of the base metal and the thickness
of the molten core decrease. The diameter of the molten core decreases when the welding time is
1 000 ms, but the tensile shear keeps increasing. The microhardness values of spot welded joints from
high to low are as follows: 22MnBS5 side heat affected zone — molten core zone —DP590 side heat af-
fected zone. Under the action of tensile shear, the joint tensile fracture modes include interface fracture,
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partial interface fracture and core pulling out fracture. It is concluded that given 3.8 kN of welding force
the optimum welding conditions for varying section of DP590/22MnBS5 are 8.5 kA of welding current

and 160 ms of welding time.
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Table 1 The chemical compositions of DP590 and 22MnBS steel %
el C Si Mn P S Cr B Al Ti N Fe
DP590 0.06 0.31 1.23 0.02 0.004 0.55 0.029 Bal.
22MnB5 0.22 0.23 1.2 0.013 0.001 0.2 0.002 7 0.04 0.028 0.004 Bal.
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Table 2 Welding parameters of single pulse spot welding
process

Si's MR /ms  EIERT/KA  HHE SN R ] /ms

1 160 7 3.8 400
2 160 7.5 3.8 400
3 160 8 3.8 400
4 160 8.5 3.8 400
5 320 7.5 3.8 400
6 500 7.5 3.8 400
7 1000 7.5 3.8 400
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Fig.1 Geometrical parameters of tensile specimens
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Fig. 2 Diagram of microhardness test sampling
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Fig. 4 Influence of welding current on section size of joint
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Fig. 5 Influence of welding time on section size of joint
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Fig. 6 Microhardness distribution of DP590/22MnBS spot
welded joint

2.3 mUEESL R PR
2.3.1  JEBEHL IR R RE A SR

7 A oL R RR A, K] 7(a)
SRy R H A AR A L R, ] 7(b) N
FELRE L LSS ) L IE R AR BE AR .
& 7(a) AT, BEAESE LT A3 N, S BUR G A
WA, Bk B AR R 3.73 mm BN %] 5.43 mm,
541 7(0) AT, BLE S HEEY 1B 11.68 kN 3 i1
£ 16.33 kN, $i 55 Sy MU REH 7.6 J 3N 44.3
SRi5Y SIM b, H23k W IE R ) 32 054 AR MR I 55
I, CUBEERL R 7.5 KA B, 43235 TE R FE R )
IS BT BB, 43912k 7.89 KN Fl1 93.7 J, 4%
Al 8(a) W, ZEAH Lb Bl A2 A (] AR T s )

DP590 , 22MnB5
—

A (HV)

30 — 150
(b) 4 fivi
25t [ R
—a— R J-micig] 120
L 20| —e— iEH-M e
o 190 3
= 160 =X
P:] 10 L
sL 130
0 0

7.0 7.5 8.0 8.5
SRR T/KA

7 IRIERRNHE SR RER R

Fig. 7 Influence of welding current on tensile properties of joints
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Fig. 8 Influence of welding time on tensile properties of joints
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Fig. 9 Tensile curve and fracture morphology of interface fracture
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