H52 % A 12 @"2%\ Vol.52 No.12
2022412 A Electric Welding Machine Dec. 2022

DOI: 10.7512/j.issn.1001-2303.2022.12.08

CP780 SLAEEHEN T AR 5B e e
XA

FHEHE, KA, &K 7,4 #F,HhREkE,EZF%E
TR BRI ARDFFE B, JLET 100043

W OE: A IHA PR AR E R R R SIFAAT CP780 A AR4NBE 4T ¥ [ & F , i it A IR 4 8 0k TRt A e
CHEN, AT LREBRFEL LA E ARG m, EREAWA . AAENETELRRXTWABMEE
JEAR R AT AR O R 09 38 e T 3G e | [ B IF AR R 938 mm Ak, EAR T L AT, PHUFAUTRIE S R T X
TR, FET AL T IHRIFN; EFELGEER A h R fe i b R AR, A R A4 K e 4& Ik
IR AR, B HORALEIR B R R A A R G R EAR T THRAL, FRFMGRERFE L LA JFB LR
10 kKA, )3 488 1] 400 ms, w42 )% 7 5 kN, 3 37/ 7T ik 28 245N,

KEIE: PR TIRAL; BIEMR; S MR

RESES: TG457 SCERFRIATD: A XEHS: 1001-2303(2022)12-0070-07

Comparison and Analysis of Performance of Power Frequency and

Intermediate Frequency Resistance Spot Welding Joints of CP780 Steel
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Abstract: Two kinds of current waveform welders with power frequency and intermediate frequency were used to carry out
resistance spot welding on CP780 multiphase steel. By adjusting welding current, welding time and electrode pressure, the
influence of current waveform welder and welding process parameters on joint performance was studied. The results show
that the maximum shear force of spot welded joint increases with the increase of welding current and welding time, and de-
creases with the increase of welding pressure. Under the same process parameters, the solder joint size obtained by the inter-
mediate frequency welder is larger than that of the power frequency welder, and the solder joint shear force is always higher
than that of the power frequency welder. The spot welding joint is composed of core zone, heat affected zone and base metal
zone. The core zone is a thick strip martensite. The hardness of the core zone and heat affected zone of the spot welding joint
is lower than that of the industrial frequency welding machine. The optimal welding process parameters are intermediate fre-
quency welding machine, welding current 10 kA, welding time 400 ms, electrode pressure 5 kN, shear force up to 28 245 N,
which provides a reference for CP780 high-strength steel welding process parameters and welding machine selection.
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Table 1 Main chemical composition of steel plate (wz. %)

C Si Mn P S
<0.20 <1.00 <2.90 <0.05 <0.01
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Table 2 Mechanical properties of steel plate

Jif 3 i /MPa PLHIE [ /MPa /%
>570 780~920 >10
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Fig. 1 Metallographic structure of base metal
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Fig. 2 Resistance spot welding equipment
1.2 RETE
HSIE A ANIE 3 Fro , F5 4540 50 mm K%
BT FH PR RV VR0 B DX A T, SR P B PR 3K ik



7 FK

2022 4
BF 5% PR AR BIL A IR T2 2 500 B 0 B &I RERIZSH
MR A AT G 45 20, R A 2 A R LB R34 o Table3 Welding parameters
SRR BT T T 5 K B F S« fee AL PHUREL THURBL  REENE RS
i 5~10 KA, A6 ] 200~600 ms, HUHE T /7 3~8 KN, R T =
TE T 1E 2 500 P9 Aol FH W b Fl 3 8 TR IS ML BT 3R A5 6 6.64 12.80 400 5
FEK P BT 0 1 B e K T2 S 800 Sk Bt 7 7.99 14.09 400 5
J::?:}‘ij:g%—%;&o 8 8.74 15.97 400 5
9 9.76 17.41 400 5
E 10 10.94 19.12 400 5
g ® o
100 mm 50 mm 100 mm Zf T
B3 EARARE z
Fig.3 Diagram of welded joint form B4
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Fig. 5 Effect of welding current on shear properties and nugget diameter
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Table 4 Welding parameters

KPR ] /ms SR FLT/KA M E /RN {5 fA] /ms
200 7.0 5 100
300 7.0 5 100
400 7.0 5 100
500 7.0 5 100
600 7.0 5 100
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Fig. 6 Effect of welding time on shear properties and nug-

get diameter
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Table 5 Welding parameters

RETI/N SRR TAA JEPzHE ) /ms PRFEHT ] /ms
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5000 7 400 100
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8 000 7 400 100
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Fig. 7 Effect of welding pressure on shear properties and

nugget diameter
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Fig.9 Microstructure of solder joint
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Fig. 10 Microhardness of solder joint
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