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Abstract

In this paper, the characteristics of fatigue crack growth in the spot welded joint of the
same kinds of specimens(HSXHS, GAXGAB) and different kinds of specimens(HSxGA,
HSXGAB) which consist of dual phase high strength steel(HS) and monogalvanized steel(GA)
were examined with static tension tests and axial tension fatigue tests.

Some of the important results are as follows:

1. The divergence of tensile strengths among the same and different kinds of spot welds
under the same conditions is comparatively low regardless of the difference of stiffness.

2. At the low load level and long life region, the fatigue crack is initiated near the nugget.
However, in the high load level and short life region, it occurs a little far from the nugget.

3. It has shown a linear relation between maximum stress intensity factor, Kmax and
fatigue life, Ny among each of the spot welds and has gathered in a narrow band on the
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log-log graph paper.
Kmax=H - N/f

where H and P are a material constant.
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Table 1 Chemical composition of base metals

AR, 2AS, B9, 284

Table 3 Welding conditions

Squeeze | Squecze | Welding | Hold
) . . ) Current
Specimen Force Time Time Time A
N) (Cycley | (Cycle) | (Cycle) )
HSxHS 2040 45 12 12 10500
GAxGAB 2940 45 12 12 10500
HSxGA 2040 45 12 12 10500
HSXGAB 2040 45 12 12 10500

(wt.%)
Materials C Mn Si P S Ceq
GA 001 0.11 0.01 0.012 | 0005 | 0.004
HS 0.05 02 0.02 0.06 0.007 { 0015

Ceq=C%+Mn 4%+5i 4%

Table 2 Mechanical properties of base metals

| Yield Tensle | _
h
Materials Strength Strength Elongation Hardness
(%) (Hv)
(MPa) (MPa)
GA 1863 2%.1 19 147
S 2157 393 3 161

-
|

~

o RS S W
#6 SPOT WELDING

Unit : mm

Fig.1 Configuration of the single spot welded joint

Table 4 Nomenclature of spot welded specimens

nomencla. spot  weld  specimen

HSXHS S 7z
g lvanized side

GAXxGAB
gal
HSxGA

HSXGAB A

£773 : High strength steel sheet(HS)
[~ : Monogalvanized steel sheet(GA)
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1 : Part of spot—welded
2 : Base metal
3 : Fatigue crack

Photo 1 Single spot welded joint specimen
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2. Base metal

Photo 2a Microstructure of galvanized steel sheet
(GA), x400



2. Base metal

Photo 2b Microstructure of bare side mono-galvaniz

ed steel sheet(GAB), x400

Angle of 7N

Indentation

M, A4 B, =89

2. Base metal
Photo 2c Microstructure of high strength steel sheet
(HS), x400
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Fig.2 Schematic diagram of fatigue crack observed on cross section in the center of spot weld
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Fig.3 Load-elongation diagram

Table 5 Tensile force of various specimens

T Specimens Ter}tsile force (N) W_V
HSxHS 4920 o
GAXGAB [~ w0 |

L HSxGA IR ..

| HSxGaB | st |

KREERFERTE B20% 49 1992% 118
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Table 6 Load range for 10° cycles
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1 2 3

Photo 3 Section view of GAXGAB specimen
1 :nugget area, 2:near HAZ, 3:base metal

Photo 4 Pattern of crack initiation and growth of HSXGA specimens in case of AP=1863N,
N¢==2.58 X 10° cycles

Photo 5 Pattern of crack initiation and growth of HSXGAB specimens in case of AP=1863N,
N¢=5.5X 10* cycles
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Table 7 Example of fatigue cracks[9]
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