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A Study on Fatigue Characteristics for Design Automation of
TS-Type Spot Welded Lap Joint

Baek-Seung Yeb*, Bae-Dong Ho"

Abstract

Cold-rolled carbon steel sheets are commonly used in railroad car or commercial vehicles such as the automobile. These
are mainly fabricated by spot welding which is a kind of electric resistance welding. But fatigue strength of spot welding
joint is lower than that of base metal due to high stress concentration at nugget edge of the spot welded part. And fatigue
strength of them is especially influenced by not only geometrical and mechanical factors but also welding conditions of
the spot welded joint. So for fatigue design of gas welded joints such as TS-type joints, it is necessary to obtain design
information on stress distribution at the weldment as well as fatigue strength of spot welded joints. And also, the influence
of the geometrical parameters of spot welded joints on stress distribution and fatigue strength must be evaluated. And analysis
approach for fatigue test using design of experiment are evaluated optimum factor in TS-type welded joint and geometrical

parameters of materials. Using these results, that factors applied to fundamental information for automation of fatigue design.
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Table 1 Table of DOE for orthogonal arrays

D.O.E Number of test Effect Analysis

1) Factor Analysis; 81 Main effect
2) Replicate Test; 3

3) Number of total test; 243

Orthogonal O

Array

O
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D.O.E; Design of Experiment
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Fig. 1 Simulated model of TS-type spot welded lap joints

Table 4 Chemical composition(% wt) of materials

Materials C Si Mn P S Al
SPCC 0.043 | 0.002 | 0.3 0.004 | 0.008 -
SPCE 0.004 - 021 | 0.017 | 0.021 | 0.05

Table 5 Mechanical properties materials
Materials Yield S. Tensile S. Elongation
(MPa) (MPa) (%)
SPCC >2383 >341.6 =45
SPCE >183.1 =>320.8 >48

Yield S.; Yield Strength / Tensile S.; Tensile Strength
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Fig. 2 AP-Nf relation of the various welded joints

TS - Type

E1-1-TS_Max P.stress
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Fig. 3 Ao-Nf relation of the various welded joints
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Fig. 6 Main effect factors analysis for sort of plate thickness
and applied load of maximum principal stress
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Fig. 8 Main effect factors analysis for sort of plate thickness
and nugget diameter, lapped length
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Fig. 9 Interaction analysis of plate thickness and nugget
diameter, lapped length
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