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The Evaluation of Fatigue Life for Multi-lap Spot
Weldment of Automobile Steel Sheet Using DCPDM
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ABSTRACT : Evaluation and prediction of fatigue crack initiation life in EZNCEN(Galvanized
steel sheet) and HS40R(High strength steel sheet) tensile-shear spot weldment were studied by

using DCPDM(DC Potential Drop Method)
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Table 1 Chemical compositions of base metals
(wt%) and welding conditions ® Amplifier
(a) Chemical compositions (wt%) z O (Gain x300)
Eleman C Si | M # S Ni Al P ]
Steel ' & : - 'S l AD Converter ]
EZNCEN ]0.012| - |[0.110/0.140(0.050] - |0.300| Bal. | e [
HS40R 0.088(0.006{0.741|0.124|0.003]|0.009| 0.358| Bal. DC Power ® — o
Supply S ®
(b) Mechanical properties © Voltage : 3.77V —_—

W Coating | Tensile stress| Yield stress [Elongation
Steel wilg/m?|  (MPa) (MPa) (%)

EZNCEN 20 295 170 45
HS40R . 416 286 39
(c) Welding conditions
Welding | Electrode | Squeeze Welding Holding
current force time time time
(KA) (kgf) (cycle) (cycle) (cycle)
6~12 300 30 15 10
w
f——

- 77 |
t T [ |
la |
< gl
L
L :100mm C : Spot welding center
t :1.4mm(thickness)
W :30mm

Fig. 1 Schematic diagram and dimensions of test specimen
2.2 4§ Yt

AEAFY g &HAF Azt & HF
SAAEE Y7871 98t §%F 15tone] AR
Alg71el 93] AlEEE 2mm/ming JAF-HG
ANPe F33ta KS B 08500 &3t HAH &
AxAE AARsAY. 28 YARFES A Ed
o] £HE FYL U FAWFor HAGEF
F FA3A.

F2ZAYPL €% 10tone LA FH HEA
P71E ol&39 F3 10Hz, 334 R=0°]
A sEAlozHe R HAASAT. HEH AFY
o] YA HA wdAHe H2agdy dAH
AAATE H7187] A8 =48 AFAAAHE
o] AP e} AP ¢ -2 @A A=
Fig. 291 Jelie. 2485 713 dZF

O Current: 5A

Fig. 2 Schematic diagram of fatigue test and DCPDM
system
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Fig. 3 DC potential drop curves with applied load for
HS40R 3-lap spot weldment welded in 7kA
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Fig. 4 Fatigue cracking behavior at N=7,200cycles for
HS40R 3 lap weldment in 7kA (fatigue load : 2,000N)
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Fig. 5 Fatigue life(N;, Ny) behaviors according to fatigue
load for spot weldments welded in 7kA and 8kA
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