=] 9xe)F83)A], A17d A 65(2004)

J. of the Korean Society for Heat Treatment, Vol. 17, No. 6, (2004) pp. 336~341

fxelE 2zl D2+Y JHME fI8t £ENd IS &3

olss’ - AEN
A7\ 2deNe AFER}

Effect of Shot Peening on Fatigue Life of Heat Treated Spring Steel

Seung-Ho Lee* and Dong-Suk Shim**'
Department of Automobile, Kyonggi Institute of Technology, Shihung-City 429-792, Kyonggi-Do, Korea

Abstract The effect of shot peening conditions on the fatigue properties of heat-treated spring steel has been
investigated by using residual stress measurement and metallography. The mechanical properties of material did
not change so much by shot peening. However, the fatigue strength and fatigue life increased about 20% to 40%
by 1-step and 2-step shot peening process. The fatigue strength and life were closely related to the value and
position of maximum compressive residual stress by shot peening process. In the case of warm shot peening,
compressive residual stress of specimens shot peening processed at 200°C was higher than those of specimens
shot peening processed at room temperature, 100°C and 300°C.
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Table 1. Chemical composition of SPS5A
(wt%)
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Material | C Si Mn [ P| S |Cr|Mo| Nt

SPS5A | 0.61 | 0.27 | 0.84 10.01/0.01/|0.83/0.03(0.12
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Fig. 1. Condition of heat treatment.
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Fig. 2. Specimen of rotate bending fatigue.
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Table 3. Conditions of 2-step shot peening

= Age B9l o & 45 AF-eHS dAsH Condition 1-step peening | 2-step peening
3171 flixlolt. EIde] ThEge Fg8hs o} Shot ball diameter | 0.6 mm 0.4 mm
A3lo)E (arc heightye SHAICIRE 233815}, A Impeller revolution
89 QUAEPS ABol IRl 0.375mme] oF  speed 5100 pm 5,100 pom
F3P|EE Ao, 289X E 0.42 mme] o)} Impeller diameter | 360 mm 360 mm
o|EE AUk = AW 190 90%, 2 Time 8 min 6 min
ol e 98%2 "]‘E}‘Xk‘:} Coverage 90 % 98 %
gle] AR2E FEE X4 RS 347 et iy |037mm |04z mm
Table 2. Mechanical properties of SPS5A
stféilgth s{?grfgteh i?;:;trﬁ Elongation Hardness
Raw material 720 MPa 920 MPa 740 MPa 185 % HV280
Heat treatment 820 MPa 1230 MPa 900 MPa 15.1 % HV350
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Table 4. Chemical composition of spring steel

(SAE9254) (wt%)

C Si Mn P S Cr
SAE |0.51~ [1.20~1]
0954 | 0.59 60 0.6~0.8 0.035 | 0.04 10.6~0.8

Table 5. Mechanical properties of spring steel

(SAE9254)
Tensile .
strength Elongation Hardness
SAE 9254 (1750 MPa 9.4% HRC 50
Table 6. Conditions of warm shot peening
Shot ball diameter 0.8 mm
Impeller velocity 3,100 rpm
Impeller diameter 360 mm
Time 4 min
Coverage 98%

H7PE Aol dxje] 217 FYsHA 35t
A 920°ColM 1587 7188 & R3Ol 43
3l mlZEAlolE ZAS AU, THA] 420°CE
3087t "ol AZsigT). o] g 33H g
B3l 7148 AL Table 4 2 Table 5901 Vel
Ak

AFHL AR 100°C, 200°C Z 300°C] 471X
LxzAdA £EIY HIE AHolt}t. Table 6&
£EIY 7FF 22L& Jehd Aol

3. Algd % D@

3.1 Clcta =Tl

3.1.1 §=25H-g9e] W3

Fig. 3& A1@9e] g0l S4P43FCE 025 mm
AG7HA] 2% A5-38e] EXo|th 2 B
= uke} o) AEHe] ¥HAlA 0.25 mm7HA] 3
A3 A7, U =355 199 27 A1EH
X Zol 0.07 mmolAd Nk 543.3 MPa2 &
A=t 22 AlFE FadiMe] EE-SEe
1A= 466.8 MPa, 26494 519.7 MPag2 oF
52.95 MPa 7BdE& & 4 Ut

Tange 561 = ¥ 4EEF-39Y] ol 5

e

A
=700
L —#— : unpeened
600 |— ~-0— |-step peened
i /519.7 MPa —e—: 2-step peened
500
S .l I\
< -400 466.8 MPa \
g -
Z =300
g
3 L
&"3 -200 p-
-100 b
- )
oL th—wrwt—Sgle 1, Gl

000 005 0.10 015 020 025
Depth from the surface (mm)

Fig. 3. Residual stress distribution with shot peening
condition.
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Fig. 4. S-N curve for SPS5A specimen with shot peen-
ing condition.
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Fig. 5. Comparison of fatigue limit.
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Fig. 6. Surface condition and roughness profile.
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Fig. 7. Surface roughness with shot peening temperature.



340

HES 6ovlE sl A Aotk aEn
Fig. 7& 249 A3 2% M3lE Rmax2 UE
W efaoelrt

Fig. 7914 B ule} o] 2ox £EIY 7}
38k AJEH] =) 100°C, 200°C 2 300°ColA]
27 £EIY 7pEF APHe] ¥W £53 Rmax
& Z¥t 15.7%, 354%, 45.7%2) F718 HERfo],
e £EIN 71Ed vg BY 2xo] et
o}sElE Ae el o] @42 Fig. 694
B e} go] &3 AHrt HHA] EHe] 230
kg0 vl AzlEo] LAEEN AJFHTIY FE
Y=l 23 Wdo] o ol dod F e 22
< Ao A T o Ae AFE FHE)
wj Folc}.

321 259 BY

Fig. 82 ALLEVY 713 100°C, 200°C %
300°C &7LEESN 7FEE Al dAE g5
2oa0] Bywolry 123l Table 75 W9

Shot peened (Room Temp.)
Warm shot peened (100°)

Warm shot peened (200°) e
Warm shot peened {300°) - d

]
=1
=3
[
peon

Residual stress, ¢ (MPa)

0 50 100 150 200
Depth from surface (um)

Fig. 8. Residual stress distribution of fatigue test
specimen.
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Table 7. Surface residual stress after shot and warm
shot peening

Condition Surface residual Max. residual
stress(MPa) stress(MPa)
Shot peening | -478 — -655 —
100°C! 473 | 11% | | -686 | 4.7% 1
Warm 5
H1200°C| 637 [333% 1 | -818 | 24.9% !
peenmg
300°C | -434 | 92% | | -784 | 19.7% 1
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