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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 40-N¢ relation with the maximum stress at the edge of fillet welded

joint.
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(c) Ring welded type
Fig. 1 Welded joint specimen(unit : mm)
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Y. Z =0 on AB.CD
X Y. Z =0 atthe center

(a) Fillet welded joint

) Outer surface _—— Inner surface _
. Inner surface - Outer surface
L,
A E
= = o
| A, B,E, D : (vw =0 MzMz =0)
Clnugget center) ((u, v, w = free My, Mz =0)
(b) Plug welded joint
A E
B c D
A, B, E D : (vw =0 MMz =0)
Claugget center) (a, v, w = free Mz, Mz =0)

(c) Ring welded joint
Fig. 2 3-D FEA model for stress analysis
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Table 1 Chemical composition of materials (wt, %)

C Si Mn P S Ni Cr N

16~18 | 0.2

0.03|1.00 | 2.00 | 0.04 | 0.03 | 6~8

Table 2 Mechanical properties of materials

Yeild Tensile Eloneation
Material Symbol strength strength ( f/)
(MPa) (MPa) 7
LT >215.6 >548.8 >44
DLT >343 >686 >39
STS 301L
ST >411.6 >754.6 >34
HT >686 >931 >19
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Table 3 Gas welding condition and process

Materials STS 301L
Welding .
Method GMAW Semi-auto robot
Welding type Fillet Plug/Ring
p 1pass/ 1pass/
ass 4position 1position
Current (A) 100~120
Welding Voltage range 12~13
condition Travel speed 8~10
(cm/min)
GAS (%) Ar 98%
Flow rate
(1/min) 18~20
Filler metal AWE ER 308L

Table 4 Maximum tensile strength of the various gas
welded joints

Welded joint type Max tensile strength
(plate thickness) N (Kegr)
O+ ©
ST(3.0) +3T(3.0) > 16,875 (1722)
ST(1.5) +3T(1.5) > 20,295 (2071)
HT(4.5) +ST(4.0) > 16,228 (1656)
ST(1.5) +HT(1.5) > 18,286 (1866)
Fillet DLT(2.0)+DLT(2.0) > 22,246 (2770)
ST(1.5) +DLT(1.5) > 29,870 (3048)
LT(4.0) +LT(4.0) > 26,371 (2691)
HT(4.5) +LT(4.0) > 18,365 (1874)
ST(4.0) +LT(4.0) > 26,987 (2754)
ST(2.0) +DLT(2.0) > 24,725 (2523)
P1| ST(1.5)+ST(1.5) > 25,646 (2617)
Plug | P3| ST(1.5)+HT(1.5) > 24,049 (2454)
P4 |ST(1.5)+DLT(1.5) > 29,517 (3012)
R1 | ST(1.5)+ST(1.5) > 43,884 (4478)
Ring |R3| ST(1.5)+HT(1.5) > 35,985 (3672)
R4 |ST(1.5)+DLT(1.5) > 40,944 (4187)
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(b) plug welded joint, ST(1.5)+ ST(1.5)

Mises

(c) ring welded joint, ST(1.5)+ ST(1.5)

Fig. 3 Stress distribution of welded joint type (for
example, STS301L, ST(1.5)+ ST(1.5))
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Fig. 4 Failure location appeared on the various
gas welded joints
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