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Fatigue Life Estimation of Shot Peened Metal Using
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Abstract

Shot peening process is used as one of the various kinds of techniques to improve the fatigue
properties. However, to obtain fatigue properties of metal materials, many efforts and time are needed.
Because the fatigue life of shot peened metals increases highly. In this paper, fatigue properties of
shot peened Al 7075-T6 are estimated using the fundamental of accelerated life test to reduce the
experimental. Experimental results show that the estimated life data almost agree with actual rotary
bending fatigue test data within 7% error.
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Fig. 1 Effect of temperature on the percentage
stress relief of shot-peened material.”
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Fig. 2 Variation with time of the percentage

residual stress relief."”
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t; = failure time
A = a constant
E, = activation energy
k£ = Boltzman's constant(8.617x10” eV/K)
T = reaction temperature, in K
bl S mR Aol A R B gt

Edzsgl £29 A% 1/TE AFuAd den
2 ofe] 2EdS $EAN FYS Faa ~E
de] 9sh $9el o e @z v
e W, o] Tzl Auold obd iR
Wol YYFtn &+ 9

3.4 8 o

31 AEE 2 ME

oAl AR AFE AlmE
) el Al 7075-T6S A&
AR A 38 AEs
of YeERIATE AZAPAL FIFo] HAaAH
o] 8mm7} HA 7hEFshom, 7hE Fell #2000
sand paper® <Iv}Etil TRA] metal polish?] &=
Arislith. Fig. 3 v2ZA gAY 48 vE
W Aol

Table 1 Mechanical properties of Al 7075-T6

Ultimate Yield El .
Element strength strength On;‘%atlon
(MPa) (MPa) (%)
Values 635 578 9

Table 2 Chemical composition of Al 7075-T6

(Wt%)

Mn| Si | Fe | Cu | Mg | Ti |Ti+Zr| Cr | Zn

1.6 |24 0.19| 5.7
0.14(0.15]0.29 0.03]0.25

1.65] 2.5 02|58

R57.25

Fig. 3 Rotary bending fatigue test specimen

186

29 = oo

Al
=

l>‘
o
ol
A ol
=
<
c
=
=

TABLE TYPE, PTM-400)
s dAs Av|E ek

F3l ez AEo]of(cut wire)
AH-&-st Sl

670Hv®] t}.

T3}t 29E
KS D 3559 SWRH 72A &&= ES

AEES AL 0.8mmo|il HFEE

Table 3 Conditions of shot peening

Content Condition
Shot ball diameter & 8 mm
Impeller diameter 360 mm
Shot ball velocity 35 m/s
Time 4 min
Arc height
(Almen A Strip) 0.341 mmA
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Table 4 Characteristics of rotary bending fatigue

testing machine

Content Specification
Maximum bending moment 10 kgf-m
Testing speed 0~3400 rpm
Driving motor 3phases/200V/400W

Fig. 4 High temperature rotary bending fatigue test
machine
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Fig. 5 S-N curves for high temperature shot peened
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Table 5 R.T. fatigue life estimated

Stress Estimated life(cycle)
250 MPa 127,337,813
275 MPa 18,640,972
300 MPa 3,225,804
325 MPa 642,427
350 MPa 144,202
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olf= 1x10° Alo]F o]Aellx 3x79] 1(100°TC,
150C, 200C)eF F=olAe] FAZEA o7} A
Al 27] wiEol T

44 A2 T Z2EN o FZniet AlFHZTe| H|I

Fig. 72 oldy$-2= A& o]&3lo d=3
S-N A=} AA| 9 2A8e 4= dolHE YE
W Aolth, 2o HiEntel o] oFH 41
dlo|g ef AA| 2 dolE= 9fzhe] Aolg H
o]aL UTh

Y23 1x10" Ale]ES V|For A ¥z
Ade AHHY 2L 272.8 MPaolil o=
H Fidelye I=Z3E= 283.6 MPazRA oF
4.0%%] 225 7Hoh

T3 A2ZAFES S3te] 42 FHbolE 9 o
54 FHbolE et x5 Hlalste] H okt

110" AlolE HRIFEZS

EERE R E LR RS
Gehiiith 1 A e

T HolHE

A4, 100C 55 I= oF 08% <7k 150T
dE&FH = 4.7% 7424, 200C dSFEAE 6.9%

188

500

400

300

-—
-— .
\E.\‘

200

B R.T. Data
R.T. Fitted line of data
= =R.T. Estimated data

Stress of amplitude, o (MPa)

100

10° 10° 10

Number of cycles to failure, (N/ )

Fig. 7 comparison of fatigue test data and estimated
data

Table 6 Error range of fatigue strength
(at 1x10" cycle)

Estimate Real
Content (MPa) (MPa) Error
RT 283.6 272.8 - 4.0%
100C 234.5 236.4 + 0.8%
150C 185.3 176.9 - 4.7%
200°C 114.7 122.6 + 6.9%
m RT. ® 100 Deg.
500 —{= —R.T. Estimated data — =100 Deg. Estimated data F
A 150 Deg. 4 200 Deg.
400 = =150 Deg. Estimated data = =200 Deg. Estimated data

w
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N
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Fig. 8 comparison of estimated result and high

temperature rotary bending fatigue test
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