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Fatigue Life Evaluation of Spot Weldment Using DCPDM
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Abstract

The initiation and propagation lives of fatigue crack were studied for spot weldments composed of cold
rolled steel plates(SPCXSPC) and galvanized steel plates(GAXGA) using DC potential drop

method (DCPDM). Through the various test results,

it was known that the fatigue crack initiation and

propagation behaviors in all specimens could be definitely detected by DCPDM. The fatigue crack
initiation life(N;) detected by DCPDM in SPCXSPC and GAXGA spot weldments increased as the
welding current and the nugget diameter(N;) increased. The fatigue crack propagation life(AN)
defined as the difference of N; and the fatigue fracture life(N;) also increased according to the decrease
of fatigue load. AP and the increase of nugget diameter. In the same spot weldments, the increase of

nugget diameter came to increase fatigue crack propagation life owing to a decrease of stress

concentration in front of nugget, especially the increasing extent for GAXGA spot weldment was very
high. In the welding current 6kA, N; for GAXGA spot weldment decreased more than that of SPCXSPC
specimen due to zinc layer coated in steel plate and undersized nugget diameter. On the other hand, in
8kA and 10kA, the GAXGA spot weldment showed higher N; in spite of lower N; than that of SPCxXSPC

specimen except 3,000N fatigue load.
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Table 1 Chemical compositions of used steel and
welding conditions

(A} Chemical compositions (wt. %)

~JFlement
anent o s T\m Pl s | nNitoal] re
steel -

SPC/GA45 10.0430.0190 42410.0790.00710.026/0.047} Bal.

(B) Mechanical properties

~Property| Tensile Stress ’ Yield Stress |, o,
steel (kgf/mm") (ket/mm*) Elongation(%)
SPC/GA4S 32.7 ‘5 17.6 45

(") Welding conditions

\(,‘\onditi(m Welding |Electrode| Squeeze WeldinJHolding
\\ Current | Force Time Time J Time
stecl ~.] (kA) (kg | (cycle) | (cycle) | {cycle)
SPC/GA45 | A~13 250 30 15 10
l W
3 L
]
~ !
W —_— - - £ vale ; -
1
|

R
{

© Spot welding center

L 100mm ¢
T: W 30mm

1.0mm(Thickness}

Fig. 1 Schematic diagram and dimensions of test
specimen
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