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Fatigue Strength Evaluation on the IB-Type Spot Welded Lap Joint of 304 Stainless Steel
Part 2 : Strain Energy Density
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Abstract

Since stainless steel plates have good mechanical properties, weldbility, appearance and resistance of
corrosion, these are traditionaly used for vehicles such as the bus and the train. And they are mainly
fabricated by spot welding. But fatigue strength of their spot welded joint is considerably influenced by
welding conditions as well as geometrical factors. Thus a reasonabe and systematic criterion for long
life design of spot welded body structure must be established.

In this report, strain energy density was analyzed by using 3-dimensional finite element model about
the IB-type spot welded lap joint under tension-shear load. Fatigue tests were conducted on them
having various thickness, joint angle, lapped length and width. From their results, it was found that
fatigue strength of the IB-type spot welded lap joints could be effectively and systematically rearranged

by strain energy density at the edge of nugget.
(Received January 7. 1999)
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Fig. 2 Applied forces on the nugget.
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Fig. 4 Strain energy density distribution on the
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Fig. 5 Strain energy density distribution on the Width, mm
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(3-D model, 8 =7.5°) plate width.
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Fig. 8 Relation between strain energy density and
lapped length of plate.
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Fig. 9 Relation between strain energy density and
joint angle of plate.
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Table 1 Chemical composition of specimen. (Wt, %)

C Cr Ni Mn Si p S
0.08 | 18.0 1 8.0 2.0 1.0 10.045] 0.03

Table 2 Mechanical properties of specimen.

Tensile Strength Yield Strength

568MPa 275MPa

Table 3 Welding condition of specimen. (RWMA

Class-C)
Welding Conditions Value
electrode force (F) 6.25 kN
current (I) 7 kA
welding time (cycles) 6 Cycles
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