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Abstract

Stainless steel sheets are widely used as the structure 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 and ring type joint, it is important to obtain
optimum design parameter information on gas welded joints. In this paper, analysis approach for fatigue test

using experimental design are evaluated optimum factor in gas welded joint type and geometrical parameters

of materials. Using these results, that factors applied to fundamental information for fatigue design.
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Table 1 Factors and levels used in experiment

Factor ) Factor
Horizontal - =
Level Vertical Welding type Stress
1 ST(L5) Fillet 30%
2 ST(1.5) DLT(1.5) Plug 50%
3 HI(1.5) Ring 70%

Table 2 Total experimental numbers and effect analysis
in table of orthogonal array
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Table 3 Chemical composition(%) of material

C Si | Mn P S Ni Cr N

0.03 | 1.00 | 2.00 | 0.04 | 0.03 | 6~8 | 16~18 | 0.2
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Table 4 Mechanical properties of materials

Yeild Tensile .
. Elongation
Material | Symbol | strength | strength %)
(MPa) | (MPa) ’
LT >215.6 >548.8 >44
DLT >343 >686 >39
STS 301L
ST >411.6 >754.6 >34
HT 2686 >931 >19
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Table 5 Experimental design table
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StdOrder | Horizontal _ Factors
Vertical |Welding iype Siress
1 5T =1 Fillet s
2 5T 3T Fillet s
3 5T 5T Fillet TO%
q 5T 5T Plug 303
5 5T 3T Flug s
B 5T 5T Plug T
¥ 5T 5T Ring 303
a 5T 3T Ring s
9 5T =1 Ring T2
10 5T HT Fillet 33
11 5T HT Fillet s
12 5T HT Fillet T3
13 5T HT Plug 0%
14 5T HT Plug 5%
15 5T HT Flug T3
1B 5T HT Ring 0%
17 gT HT Ring 5%
18 5T HT Rina T2
19 5T CLT Fillet 0%
20 5T OLT Fillet 53
21 5T OLT Fillet T3
22 5T OLT Flug 303
23 5T OLT Plug s
2 5T OLT Plug T3
25 5T OLT Ring 303
26 5T OLT Ring B0E
27 = COLT Ring T3
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Fig. 1 Welded joint specimen
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Table 4 Maximum tensile strength of the various
fillet welded joints
Welded joint type Max tensile strength

(plate thickness) N (Kgp)

ST(1.5)+ST(1.5)
ST(1.5)+HT(1.5)
ST(1.5)+DLT(1.5)
ST(1.5)+ST(1.5)
Plug ST(1.5)+HT(1.5)
ST(1.5)+DLT(1.5)
ST(1.5)+ST(1.5)
Ring ST(1.5)+HT(1.5)
ST(1.5)+DLT(1.5)

> 12985 (1325)
> 14308 (1460)
> 11652 (1189)
> 18502 (1888)
> 19727 (2013)
> 22706 (2317)
>39102 (3990)
> 49921 (5094)
>36691 (3744)
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Fig. 2 Main effect factor analysis for sort of joint type
and materials and stress condition

FIIIe‘t F'Il.lg RII‘Ig 30;36 Sf.‘l‘x 'E‘I‘x

ertical
—— =T
[ 200000
—B--HT
artical oLt
[ 100000
.\| LS
e = 7 L -
alding
Tope
[~ 200000
Eanane —— Fillt
walding Ty pe —® - Flug
100000 Ring
i

tress

Fig. 3 Interaction analysis for sort of joint type and
materials and stress condition
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Fig. 4 Main effect factor analysis on plug and ring
welded joint in 20% load condition
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Fig. 5 Interaction analysis of plug and ring welded

joint in 20% load condition
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