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Abstract

In this study, to investigate the effects of 2-step shot peening at the surface of spring steel, tests are conducted
on spring steel and shot peened specimens. Various tests are accomplished to evaluate mechanical properties
influenced by shot peening process, and fatigue tests are also performed to evaluate the improvement of
fatigue strength. And then the residual stresses are examined. The mechanical properties of material did not
change so much by shot peening. However, the fatigue strength of notched specimen remarkably increased.
In the case of 1-step shot peening, fatigue strength increased by about 20% than unpeened specimen. Especially,
in the case of 2-step shot peening, fatigue strength increased by about 40%, because the residual compressive
stress at surface was higher than that of 1-step shot peened specimen. The fatigue strength and life are closely
related to the value and position of maximum compressive residual stress by shot peening.
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S ARAF)7] Qe Mo s 8 AEWYS Aot Table 3. Conditions of shot peening
3l o)e] slEHbH o] Ao 7|AF AR ©]X Content 1-step peening | 2-step peening
= g9E 39 gslg 19 2 o AEFY Shot ball diameter 0.6 mm 0.4 mm
< Halw Are AR A2 #Hy 2 EFg)s Impeller velocity 3,100 rpm 3,100 rpm
s sl Impeller diameter 360 mm 360 mm
Time 8 min 6 min
= Coverage 90% 98%
2. AEuY : 0 0
Arc height 0375 mm 042 mm
(Almen A strip) : :
21 Mz ¥ AEH
AR A5 e AXF7 (SPSSA)~Q gxg)s Ao
2 olo] Bety ARLS ¥ 13} 72th FExlEE 880°C Table 4. Measuring condition of residual stress

oA 30E7 71T S|4 & 73](quench1ng)0} A X-Ray diffraction Condition
500°C2 7087k ¥% #(tempering)3tAth. & 28 2 Target Cr-v
=Zg7te] Az xq’ 9] 71A1H Ag&o|t} X-Ray source Voltage 30 kV
QA FEL KS BOSOITFAY Al4T AFHEE Current 10 mA
AT, AEE L Fapaol greluge] By v ¢, 15, 30, 45
A== A0 20 140°~170°
SN ZAS 23t HZAGHe oF AlFH} = Diffraction Scintillation counter
g WFow AFHHAH Tl AF 1 mmo
#FT =2E 7REiL o] Fe 29 13 2. o] of=AE|EE ATk 3 AWEAE 19elA
£ 90%, 29elM = 98%= UERgTh
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A4 SENY7IE ol 4SAT. N 06mm £E  FHFLAL ZAIACH, ojn) AEe 20
2g Base] 14 HEe ® ¥ A 04mme] sy Ve o) £aid).
SERZ EAS] 23R Aesign. 7+E 22 AFSHZAL WA 2T 299 T
o E 33 2tk REFY A% 1TFS 2HF  AZ 2Fskn, TA 2HY 9ol EWZe)
= o338t E(arc heights FHliAloIA R Z4%8) AFEEE ST 5, A AvtE AAsH N
At ARSE YAAEYL AFo|n 11hellA 0.375 ste] AlgHel EHFolA FHREZ 0.25 mm7HA
mm®] °o}As|ES A om, 2= 042 mm A8t
Table 1. Chemical composition of SPS5A (wt%)

Material C Si Mn P S Cr Mo Ni
SPS5A 0.61 0.27 0.84 0.01 0.01 0.83 0.03 0.12
Table 2. Mechanical properties of SPS5A

Yield strength Tensile strength Fracture strength Elongation Hardness
Raw material 720 MPa 920 MPa 740 MPa 18.5% HV280
Heat treatment 820 MPa 1230 MPa 900 MPa 15.1% HV350
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Table 5. Material properties of SPS5A after shot peening

Material Yield strength Tensile strength Fracture strength Elongation (%)
unpeened 820 MPa 1230 MPa 960 MPa 15.1
Istep peened 820 MPa 1230 MPa 975 MPa 14.0
2step peened 835 MPa 1235 MPa 1100 MPa 12.2
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Fig. 2. Hardness distribution.
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Fig. 3. Residual stress distribution.
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Fig. 4. S-N curve for specimen with hole on SPS5A (a) unpeened specimen
specimen.
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