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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 GMAW
(gas metal arc welding). For fatigue design of GMA welded joints such as fillet and plug, ring type joint,
it is important to obtain optimum design factor information on GMA welded joints. in this paper, analysis
approach for fatigue test using design of experiment are evaluated optimum factor in GMA 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 2 Table of experimental design for optimal
parameter level determination

Orthogonal
A:riona 2) Replicate test; 4 Second
Y| 3) Number of total test: 18 | interaction |
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Factor| . Factor
Level Horizonal Vertical V\{[e;ing Stress
1 ST(15) Fillet 30%
2 STA5) DLT(15) Plug 50%
3 HT(15) Ring 70%
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Table 3 Design of Experiments

Table 4 Chemical composition of materials(Wt, %)

Std Order | Horizontal Hactors
Veritcal Welding type | Stress
1 ST(L5) ST(15) FILLET T. 30
2 ST(L5) ST(L5) FILLET T. 30
3 ST(L5) ST(15) FILLET T. 70
4 ST(L5) ST(15) PLUG T. 30
5 ST(L5) ST1.5) PLUG T. 50
6 ST(L5) ST(15) PLUG T. 70
7 ST(L5) ST(1.5) RING T. 30
3 ST(L5) ST(15) RING T. 50
9 ST(L5) ST(L5) RING T. 70
10 ST(L5) HT(15) FILLET T. 30
11 ST(L5) HT(15) FILLET T. 50
12 ST(L5) HT(1.5) FILLET T. 70
13 ST(L5) HT(15) PLUG T. 30
14 ST(L5) HT(15) PLUG T. 50
15 ST(L5) HT(15) PLUG T. 70
16 ST(L5) HT(15) RING T. 30
17 ST(L5) HT(15) RING T. 30
18 ST(L5) HT(15) RING T. 70
19 ST(L5) DLT(1.5) | FILLET T. 30
20 ST(L5) DLT(15) | FILLET T. 50
21 ST(L5) DLT(15) | FILLET T. 70
22 ST(L.5) DLT(1.5) PLUG T. 30
23 ST(L5) DLT(15) PLUG T. 50
24 ST(L5) DLT(15) PLUG T. 70
2 ST(L5) DLT(1.5) RING T. 30
26 ST(L5) DLT(1.5) RING T. 50
27 ST(L5) DLT(1.5) RING T. 70
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C St Mn p S Ni Cr N

003 | 1.00 | 200 | 004 | 003 68 | 16718 | 02

Table 5 Mechanical properties of materials

Yield Tensile Flongation
Material Symbol Strength Strength (5)
(MPa) (MPa) ?
LT > 2156 > 5488 > 44
DLT > 343 > 636 > 39
STS301L
ST > 4116 = 7546 >34
HT > 636 > 931 > 19
LT, Low Tensile, DLT; Deadlite Tensile
ST; Special Tensile, HT; Hight Tensile
|
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(c) Ring welded type
Fig. 1 Simulated model of GMA welded joints
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Table 6 GMA welding condition and process

Materials STS 301L
Welding Method GMAW Semi—auto robot
Welding type Fillet Plug/Ring
Pass 1Pss/4position 1Pss/1position
Current(A) 1007120 1007120
Welding Voltage range(V) 12713 12713
condition | Travel speed ~ ~
(cm/min) 810 810
GAS(%) Ar98% Ar98%
Flow rate(1/min) 18720 18720
Filler metal AWS ER 308L AWS ER 308L
Table 7 Chemical composition of AWS ER30SL,
(Wt, %)
Remarks
C Si Mn Ni Cr
BM GAS(%)
Ar98%+
002 | 035 | 160 | 101 | 199 SUS301L 2040,

B.M. : Base Metal

Table 8 Mechanical properties of AWS ER308L

Tensile B . Impact Strength
Strength ongation J(Kg - km) EN
(MP2) 8
4 0 20T
560 42 90(9) 50(5) 10-14

Table 9 Maximum tensile strength of GMA welded

joints

Welding joint type Maximum tensile

(plate thickness) Strength N(Kgy)
ST(15)+5ST(1.5) >12,985(1,325)
Fillet type ST(1.5)+HT(1.5) >14,308(1,460)
ST(15)+DLT(15) >11,652(1,189)
STAH+ST(15) >19,727(2,013)
Plug type T(1.5)+HT(1.5) =>22,706(2,317)
ST(15)+DLT(15) >18502(1,838)
ST(1.5)+ST(1.5) >39,921(3,990)
Ring type ST(1.5)+HT(1.5) =>49,921(5,094)
ST(15)+DLT(15) >36,601(3,744)
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