SIS301L R SR ol&A e H2dA ] & AT
A Study on Fatigue Design for Fillet Welded Joint of STS301L
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ABSTRACT

Stainless steel sheets are widely used as the structural material for the railroad cars and the
commercial vehicles. These kinds structures used stainless steel sheets are commonly fabricated by
using the gas welding. For fatigue design of gas welded joints such as fillet and plug type joint,
it is necessary to obtain design information on stress distribution at the weldment as well as
fatigue strength of gas welded joints. And also, the influence of the geometrical parameters of
gas welded joints on stress distribution and fatigue strength must be evaluated. the AP-N¢ curves
were obtained by fatigue tests. Using these results, AP-N; curves were rearranged in the Ao-N¢
relation with the maximum stress at the edge of fillet welded joint.
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Fig. 2 3-D FEA model of fillet welded joint
for stress analysis
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Table 1 Chemical composition of material
C|[Si [Mn]| P S Ni Cr
0.03|1.00|2.00| 0.04 | 0.03| 6~8 |16~18| 0.2

Table 2 Mechanical properties of materials

Yeild | Tensile .
. Elongation
Material | Symbol | strength | strength %)

(MPa) | (MPa) °

LT >215.6 | >548.8 >44

STS DLT >343 > 686 >39

301L ST >411.6 | >754.6 >34

HT > 686 >931 >19
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Fig. 3 Stress distribution of fillet welded joint (for
example, STS301L, ST(1.5)+ ST(1.5))
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Table 3 Maximum tensile strength of the various
fillet welded joints

Welded joint type
(plate thickness)

Max tensile strength
N (Kg)

ST(3.0)+ST(3.0) > 27371 (2793)
ST(1.5)+ST(1.5) > 12985 (1325)
HT(4.5)+LT(4.0) > 33163 (3384)
HT(4.5)+ST(4.0) > 33310 (3399)

Fillet |  ST(1.5)+HT(1.5) > 14308 (1460)
ST(4.0)+LT(2.5) > 32134 (3279)
ST(1.5)+DLT(1.5) > 11652 (1189)
ST(2.0)+DLT(2.0) > 18581 (1894)

DLT(2.00+DLT(2.0) | > 43385 (4427)
LT(4.0)+LT(4.0) > 34241 (3494)
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Fig. 4 AP-Nf relation of various fillet welded
joints
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Fig. 5 4 0-Nf relation of various fillet welded
joints
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