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Abstract It is well known that fatigue failure occur on welded structures in industrial application due to the repetitive
load force. In order to decrease the fatigue failure, we analysed the mechanical properties based on their structural aspect,
roll steel (SS 400) welded onto stainless steels (STS 304) by CO, gas as well as structure roll steel welded onto itself. We
compared the hardness, tensile and fatigue properties with two kinds of samples which had no defects on the welding part
observed by X-ray topographic analysis. It was recognized that the tensile and fatigue strength of SS 400 welded onto
itself by CO, gas was higher than that of SS 400 welded onto STS 304.
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STS 304 &A)e] stehd, 71414 &4 #= Table 37
Table 401 VFERARATY.

CO, &4 Al AHE 8152 L8Asolx At

Table 1
Chemica composition of SS 400 (wt.%)
C S Mn P S
- - - 0.05 0.05
Table 2
Mechanical properties of SS 400
Yieldi ng srength  Tensile strength Elongation
(N/mm°) (N/mn) (%)
SHA00 245 400~510 17
Table 3
Chemica composition of STS 304 (wt.%)
C S Mn P S
0.08 1.00 2.00 0.045 0.030
Table 4

Mechanical properties of STS 304

Yleldmg] strength Tenslestrength Elongation
(N/mm°) (N/mn) (%)

STS304 205 520 40

Table 5
Chemica composition of KC-28 for welding materia of CO,
(Wt.%)

C S Mn P S
0.08 0.50 1.05 0.014 0.010
Table 6

Mechanical properties of KC-28 for welding material of CO,

Yleldlng strength Tenslestrength Elongation
(N/mm”) (N/mm?) (%)

KC-28 450 550 30

KC-28 £2|=stolol2 AMg3tatt. 8%l si3ka 4
w3} 714 AL Table 5, Table 62 7t}
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Fig. 1. Shape and dimensions of V groove for weld.
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Table 7
Welded specimens
Sample 1 SS400 - CO, - SS400
Sample 2 SS400- CO, - STS304
Table 8
Welding conditions
' Current Volt Speed
CO,weldin
2eaang (A) V) (mmseo)
First 100 20 8
Second 120 21 8
Weave speed Weaverange  Stay time
(mnVsec) (se0) (se0)
First - - -
Second 2 15 0.7
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Fig. 2. specimen of tensile test.
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Fig. 3. Specimen of fatigue test specimen.
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STS304

Weld Zone

Fig. 4. Radiography film.
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Table 9

Vickers hardness values according to a distance of sample 1
mm-10 -8 6 4 -2 0 2 4 6 8 10
Hv 144 136 154 186 183 183 191 189 173 129 129

Table 10
Vickers hardness values according to a distance of sample 2

mm-10 -8 -6 4 -2 0 2 4 6 8 10
Hv 147 135 156 187 188 190 208 218 225 225 224
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Fig. 5. Vickers hardness for measurement distance.
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Fig. 6. Stress-dtrain curve of welded specimen.

Table 11
Results of tendile test

Tensle  Yieding
srength  strength
(MPa)  (MPa)
511.2 429.7
463.4 353.0

Young's
modulus

(MPa)
246,800
248,900

Elongation

Specimen %)
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Fig. 7. Relationship between sress and number of cycle to
failure.
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