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A Study on the Fatigue Characteristics of Al 7075-T6 by Shot Peening
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Abstract 2 gtk AEMY ETe HE wEaignr 2

The shot peening process is most often used to H 243 gEA o) 2101/4 =23 9¥& 3ju
improve fatigue properties of metal parts. In order Aew, A AFE RE 4 FZEAAH TS
to achieve optimum, repeatable and reliable fatigue F Ude A7A gL J}-‘—\ g g njdo) Wz
enhancement from the shot peening process, the g 5 Q= E7E 7|2 2 gdd Yot
important shot peening parameters must be FUY FFL-FAGRNME 2EFAY S AR5
controlled. e AT gdutA oz FFqNE 2ETY 7t
In this paper, the optimum shot peening condition T W EEo EXo] Folddm ¢ Y&
is investigated. Rotate bending fatigue test was B xeIY JHF QoA HY zHE 23
accomplished to investigate the effects of shot olof e FHLo] Auly} FQJIIE ofF 14
peening on the fatigue strength. Experimental results 3l YA FEote ARt TE uigt #Y4,
show that the fatigue strength was tremendously AA, AHA JdE SEIAY 71FY Ao o
increased by optimum peening condition. But the 3 A HWeF g F8¥ Hde JdA=
fatigue strength was decreased by under peening or (intensity)E& H 3 dElz #A3= dojd. &E
over peening. g 7HgaA 29 tgEAE 27 AEd &
Efde ZAEE FA4se drEd oF I+ E

1.4 & o] go] #8450 gov Acki P &EMY

23& ME dE2A AE3d A2z ARE

A= dF0E I TFo] SHHEHEHA A |7sE. o] AFAZ A2EEY FEAUEE =
A= 2 FEARI =1 W44, 94 F9 ojAY FAEE R AEEY AEE IR
Eo] 37 i duriAY FxE ¥ N27=7t F4EE #4528 IR 3
A, AERE Rk ASHT L BY P AFAS AT e ¥ I
otet FFTFFAAEFNME Bo] AHEHI g AP A¥Y AFE dRen® A= A

AL 2 ALE 7 F4E 2RI Ye 24§39 FITAY A AAREA sEAY AT
oth oje] WA 71E FE WA ZAA st} ASAT FA BE L % 4

ol &4 dat= AEH +9E AHE B 4e dZA77 A AHY HES HEIAVE
Aol BaAsA =YL EAAS NEs 9 s

A AAZAME FFEFE 59 FFY H 2o B =ENE #3933 SQBolN S B
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Fig. 2 The almen test strip system
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Table 1 Chemical composition of Al 7075-T6

Table 3 Chemical composition of cut wire shot ball

(Wt%) (Wt%)
Si | Fe | Cu |Mn|Mg| Cr | Zn |Ti+Zr| Al Composition | C Si_ | Mn | P S
oW 0.69~0/0.15~0{0.30~0] Max. | Max.
015[029| 1.6 |0.14| 24 [0.19{ 5.7 | 025 | Remainder RH A1 oo | 35 | 60 | 0030 | 0030
Table 2 Properties of Al 7075-Té6 specimen masking tape

Yield Tensile
strength strength | Elongation(%)
(MPa) (MPa)

Test result 578 635 9
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Fig. 3 Rotary bending fatigue testing specimen
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FIg. 4 Treatment of shot peening

Table 4 Conditions of shot peening

Content Shot peening
Shot ball Dia. 0.8mm
Shot Velocity 14m/s ~ 70m/s
Time 4 min
Coverage 133%
Arc height
(Almen A strip) 0.126mmA 0.591mmA
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Fig. 5 Distribution of Arc height vs. shot
velocity
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Fig. 6 Distribution of fatigue life by Almen

intensity
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Fig. 7 The distribution of hardness

Table 5 Roughness of Al 7075-T6 by peening

intensity
Peening intensity (mmA)
under optimum over
unpeened | peening | peening | peening
(0.197) (0.341) (0.498)
Rmax(ym) | 1.16 2577 34.88 47.24
Ra(ym) 0.13 427 6.595 9.68
Rz(ym) 0.62 17.44 24.085 33.84
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Fig 8. S-N curve for shot peened specimens
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Fig. 9 Cross section of shot peening area fatigue
test.
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Fig. 10 S-N curve of unpeened specimen and

optimum peened specimen
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