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ABSTRACT: The development of new materials with light weight and high strength has become vital to the machinery, aircraft and
auto industries. However, there are a lot of problems with developing such materials that require expensive tools, and a great deal of
time and effort. Therefore, the improvement of fatigue strength and fatigue life are mainly focused on by adopting residual stress(in this
thesis). The compressive residual stress was imposed on the surface according to each shot velocity(57, 70, 83, 96 mysec) based on
Shot-peening, which is the method of improving fatigue life and strength.

By using the methods mentioned above, I arrived at the following conclusions

1. The fatigue crack growth rate(da/dN) of the Shot-peened material was lower than that of the Un-peened material. And in stage I,
AKy, the threshold stress intensity factor, of the shot-peen processed material is high in critical parts unlike the Un-peened material.
Also m, fatigue crack growth exponent and number of cycle of the Shot-peened muaterial was higher than that of the Un-peened
material. That is concluded from effect of da/dN.

2. Fatigue life shows more improvement in the Shot-peened material than in the Un-peened material. And compressive residual stress of
sutface on the Shot-peen processed operate resistance force of fatigue crack propagation.
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Table 1 Chemical Composition of Specimen(wt%)

C Si Mn p S Cr

0.56 0.25 0.84 0.016 0.009 0.88

Table 2 Mechanical Properties of Specimen

Hardness(
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Fig. 1 Dimension of CT specimen(unit:nn)
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Table 3 Condition of Shot-Peening

Content Speime“ SPeCéme“ Specémen Spe%men

Impeller
Diameter

(nm)
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Shot Ball
Diameter
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Arc-Height
(mm)

2490 2490 2490 2490
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Table 4 Measuring condition of residual stress

X-Ray Diffraction Condition
Taget Cr-v
XRay Volta 30KV
(o)
Source &
Current 10mA
7] 0°, 15°, 30°, 45°
26 140°~ 17¢°
Diffraction Scintillation Counter

2.3.2 I2RYTHE A

HEAALRLE AFHME FZAIgrel 98 &
R=0.3, 9% 10Hz, H23E Zol&HL AYA|A
o3| Aol A Zzte] APHE AHsA.

A2 ASTM Ef47-939) oA AK#ANYPeZ slof mzd
g o] AFxE w7 At

2 4384 FHEed AT HY 4K Age o
7} gk
A7|M, e IEFANAMY TEZol, WE sEF4ldAe

Agude), B A¥He Tl AP=  sEw9lolnt
m:%ﬁ%(owmm
—13.322° + 14.722° — 5.6a%)

a=a/W( a/W=0.2) (1)

AAHH S A8 SHFdAF K

Kmax - KKmin (Kmin > O)
K = - )
) Kmax k(KminSO)
2 e
R = Kmin / Kmax (3)

o g7t Hu, 97| R ¢S A3 539
o ool cheT Be Bwo) d¥Hes PojAnk 2R
& Paris HZ(ASTM E647-81, 1981; Kobayasi H., 1993; Japan
mechanic institute standard, 1981)%]

da/dN=C(K) ™ @

oz vehin Fuis HEA Hddez ws Kel

71&7e

Co= —= - 4K = 0,08 mm™! ©)
da/dNel 27891 4a<0.5melch
A7 Co me A7 ARAs, H2BBABAFEA )4
oz =YUASE P $EE 43T & WA AAIE
e, 20025 A7\ AT, 200)

3. dEdn ¥ 1@

3.1 2EgN AEN|HYISEHY

LEINY7FE FA0 oA XEEL v FoEH 48S
ol EFAYIIA, FALE 5§ F 233 SEEAAVL
st LEBS FAR U7t dAdMoksy FAEEGD
e ALE MHAEAN AEES o] Zu HHEe o]
& Aol Fh
Fig. 2& A1g¥ FWol AR £EE29 4 Jelo.
o] HPEL 5 AP 2EB FFL Y IE
b = gtk HEES Y, AR, FAEE Ad 5§ 113E}
€ o] uigzsich

o

O

Fig. 2 Peening media
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Fig. 3 Compressive residual stress distributions produced

by shot peening
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Fig. 4 Relation between compressive residual stress
(MPa) and shot velocities(m/s)

Fig. 35} Table 594 FAMLE 70m/secoll A HulgE2F-22
o] HHATL Holw FAZE %6m/secoll X HURNE el
o} Fig. 40 FARGEHE FEaH-389] Hujx)9} H4R)E v
W3

3.3 AEmYXQ} Am|LRye) AT

LEBRASE T0mysecoll X 2EI YR AsdAe o
Aol et A=REE vlusch EAFeHe dNE &
EdQrteAel Axg 533 23 HwSS5~4658 JEhdn
Asigaie] A9 Hwas0~4530.2 e} ZESYA7F ozh
AR} %ot & zole ¢iYrhk Fg 5o AEge Jehy

600
550
500
E 450 | g0y, 8OO0
2 400
@
(=
g 350
z 300 =~ Unpeening
250 =0 Shot peening

200
0 40 80 120 160 200 300 400 500
Depth form the surface(um)

Fig. 5 Hardness distribution of specimen
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