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Effects of shot peening on the fatigue characteristics of STS304

welded joints for rolling stock
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ABSTRACT
Cracks may easily occur at the welded joints of rolling stock which receives the repeated or
vibration load. The shot peening process is a well known technique for the improvement of the
fatigue characteristics of structures under the repeated load because the induced compressive
residual stress makes the structure durable. In this paper, the fatigue characteristics of shot
peened welded joints for the rolling stock was investigated. TIG welding process was applied to
the STS304 specimens and the specimens were cut by using water jet machine. A number of
shot peening conditions were applied to the welded specimen. The optimal shot peening condition
and fatigue life diagram were examined by appling a number of shot peening conditions and
accomplishing the bending fatigue test for the specimens. Saturation curve, and roughness were
also evaluated. The experimental results show that the durability of STS304 welded joints for
rolling stock was highly improved by applying shot peening technique. Thus, the light weight of
rolling stock can be expected by applying the shot peening technique to improve the fatigue

characteristics.
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Table 1. Chemical composition of STS 304(wt%)

Ni Cr Si Mn C P S

8.0~105 | 180~20.0 | 1.0 °]3} 2.0°l38F | 0.08 °]st | 0.045 ©]a} | 0.03 o]s}

Table 2. Mechanical properties of STS 304

Yield Strength Tensile strength .
) ) Elongation(%)
(kg/mm”) (kg/mm°)
21 53 40

Table 3. The condition of welding

Welding type GTAW
Machine Inverter Tig 300A

Welding rod Y308, 2.0mm

Shielding gas 1009 Ar
Voltage 220V
Ampere 100A
Remark 3Pass
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Fig 2. Specimen configuration

Table 4. Chemical composition of cut wire(wt%)

Composition C Si Mn P S

SWRH 72A | 0.69~0.76 | 0.15~0.35 | 0.03~0.90 | 0.03°]3} | 0.03°]3}

Rqom, HEES AAHL 0.8mmoli FE+ ¢k 670Hvoltt. £EEQ 3Fehx AR
Table 4° YeER AT

2EAY 7HE §F HA aE
£ aAstal FARARS 3~13%
o8 392MPa® AAste] FZAES 4

HA KEIY Ztexd gAd AEHE xEREXE S48 fste] muzxEA
(Mitutoyo SJ—400)& o]&€3ste] FHA H# AZ7](Ra) st HAAZYIRy), 108 H
AA7NR2)E FAs90m, A=A A& dolHE A7) S8 2 AT 5719 FEs
ZAste] S Ytk A TS dmm, 929 £5 = dmm/sE st
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NNxARE ol &8, FASLEES 40, 50, 60, 70m/s, FAAIRFS 0.5~ 13&7kA]
RSAI A7 ofAsto] B Fig. 294 o] Sttt of 43 AX7tA= F4%
Holthrk MM &% F7HE Hlow, H4 0.078mmAZN-E 0.525mmA<°] theFeh
otLsol ES AT

0.6  Q=25kgf/min D=0.8mm|cut wire]
» * * *
0.5 ———
—_ [ /*/ A—A 4
é Mr )*/*/‘/A/ __e——o©
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Fig. 2. Relation between arc height and exposure time
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Fig. 3. Optimal peening condition of STS304
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Fig. 4. Roughness of welded specimen
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Fig. 5 S-N curves for peened and unpeened specimen.
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