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A Study on the Improvement of the Durability of Drive Plate in Automobiles
by Shot Peening

Kookjin Lee", Dongsun Lee’, Jacheon Lee ™, Seongkyun Cheong*

L Abstract }

The effects of shot peening on the fatigue strength of SK-5M steel is investigated by experiment.

The shot peening process is investigated optimum peening condition by changing impeller speed and exposure time.
Bending fatigue test is accomplished to investigate the effect of optimum peening condition on the fatigue
characteristics. As exposure time is increased, fatigue life in high stress is increased in early stage , become the
maximum from 60 to 100 seconds, and then is decreased. Observing fracture surface through SEM after fatigue test,
we can see clear configuration of cracks and peening layer.
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Table 1 Chemical composition of SK-5M steel

C Si Mn P Ni Cr Cu

09| 0.18| 04 0.013| 0.02{ 0.18| 0.04

Table 2 Mechanical properties of SK-5M steel

Tensile Yield Eloneation
strength strength (05 )
(MPa) | (MPa) ’
Normal 395 315 31
Heat
treated 635 541 19

Fig. 2 Bending fatigue test specimen

- 192 -



23 YZAPHL Fig. 29 Zo] A 9HALE 24mm2
7HE ¥ 44 tqlon, AFAEH2 ASTM E 8M9
Zo| wet 43t

2 a7 RE 13 "E Huolo] AHEY)
(JIBC-600)5 AHg3to] 2] 458 BA3en, A8H
AEE AL 0.6mmo| AT o 530Hvo|th

£ENYO FEZAE 93 SAE J442¢) FAHE gW
EJ A-typed AMg3le] Qe &m0 #Avolo] WEMS}
of 2 =EAI7HE WA 2EHY3IY

HHo| nYF= Aol Bash A 100% Az
Z 28y £EB) o3 INAEYS) gE UYEE
F A H(XIZ-6A)E o]4314 408 o]u]A 2 Awj2)A]
100%E THastich

A AjEHL U £ 9 LEA7He] Wl o2
NgHo] i F=§ A7) 3] nloja2 A A Fx
A(MOK-E3)E o]&3te] ¢Ysh3-2 100gf, FYAIZH- 20
Z2238to] RHOAEE Zo|Hgoz 0.3mm7tA] 0.02mm
ZHdoz 24U 1 o|FREE= £ urir] A3
=g

ES AEHE) BY AYE &) Y8 EURES
(Mitutoyo, SJ-400)E o|-§-3t] X AA7]|(Rmax), 544
HdAA7|(Ra), 2122 108 FFAANRE SAHS
ot ZAIE 1.2mmo| 1 §EAS] £Ek dmm/sE 319
t}.

Drive plate] 2Hg-3l= £3-58S 12i3te 337 A=A
@7)(TOHSI FTS-10)8 A3t HAQ) myza A4
& 3 A48 573MPay o Ztzte) mE4He A3
Aot HEAET AFHY U 7] Ay FAR
AR H(SEM)C.2 FHEAE #Ygstd] olnjrE 4z
Fotdu| A 200u1&2 2ENY 93 FUSLS By
t}.

A

4. g A od

Fig. 3-2 Z3}AT(saturation curve)2A] AjAl= 9 7+
=971 7180 e ARt Y¥y 4% 33Hz, 38HzO|
HE =EA7HY] Wsle] E ofAFo|ES EAFALL

LEALE 7022 S 7S 33Hz 38HzolAM BE
0.25ImmAc°}}e] ofz3lo|ES AUrh 3 7025 A3}
A MM Z3}7t dojute Fdo] YERR 9t

Fig. 4= = &A17t9] Wizt met Awj2| RS Z33 ojo|

Zlojc}. Ztzke] e £mof|A wFAZto] 35% o]AfolA
100% AHwiej2)7} #A= gt

Z17+9] JH fofA A7hE HBAA Fzsge) 2
dE Ze ¥H9 fyzug APHo g3y Y8 F
U3 288 573MPay o mj24EL AT

Fig. 5& Al7te| o2 w2499 #3kE Jehd Aot

04

D=0.6mm(cut wire) _ _
~ 03F
E ! : T
\lg ‘A
== #
> 02 9
& = =
g |
: i
< i
) i
f

) : N R 1 1 1

0 2 40 60 80 100 pr o

Exposure tie, T(s)

Fig. 3 Saturation curves
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Fig. 5 Effect of exposure time on the fatigue life
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Fig. 6 Hardness distribution of specimens
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Table 3 Roughness of specimen

Heat Exposure Exposure
treated time time
(70s) (140s)
Rmax 6 93 82
Ra 0.52 1.62 1.51
Rz 7.8 6.1 5.6
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(a) Heat treated
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Fig. 7 Profile of roughness
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(b) Exposure time (70sec)
Fig. 8 Metallographic observation by SEM

(b) Exposure time (70sec)
Fig. 9 Metallographic observation by microscope
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