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| # Experimental Study of Residual Stress Relaxation
of 7075 Aluminum Alloy under Cyclic Loading
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University, Changsha 410083, China)

Abstract: Residual stresses of 7075 aluminum alloy were introduced by quenching and shot peening strengthening
processes in order to clarify the residual siress relaxation mechanism and laws. And differences of residual siress relaxa-
tions under different strengthening technologies were discussed. The results show that state and magnitude of the applied
stress, initial distribution of the residual stress and cold working have great influences on stress relaxation. Structural re-
sidual stress introduced by quenching relaxes a little under cyclic loading while the stress induced by shot peening relaxes

a lot on the same cyclic siress scale.
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Fig. 1 Size of 7075 aluminum alloy specimen
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Table 1 Initial surface residual stress of specimens and the

corresponding applied stresses

Specimen

NO. ctate of/MPa ol /MPa o4/ MPa

1 Q -132.00 -161.18 -16.5~16.5
2 Q -128.54 -178.36 -33.0~33.0
3 Q -134.18 -187.60 6.6 ~66.0
4 Q -112.54 -171.84 13.2 ~132.0
5 Q -131.83 -178.75 -132 ~ -13.2
6 Q -133.66 -160.76 33.0 ~330
7 Q -136.53 -171.25 41.3 ~413
1’ A +SP -115.25 -115.76 2 ~20

2’ A +SP -112.35 -112.46 4 ~40

3’ A +SP -113.56 -113.28 -40 ~40
4’ A +SP -118.74 -118.60 8 ~80

5’ A +SP -114.57 -114.89 -80 ~80
6’ A +SP -116.56 -116.84 14 ~ 140
7’ A +SP -113.87 -113.23 18 ~180

3 ZWEREWR

3.1 ZRER

PRREFR 1 A SER T A e BE AT T L A9 13 T A
KR, FHHETREARNDNE, BR& M EA
RIS AR A T R AN B (E 2 ~5) .

Surface Residual Stress/MPa

—120 —— No.1 in transverse direction
—o— No.1 in rolling direction
-110 ---0--- No.2 in transverse direction
---0--+ No.2 in rolling direction
-100 . v - L
0 10 10 10 10
N/ Cycle

B2 ZAMGAEMS FEBE SRS mRRN 2L
Fig. 2 Surface residual stress of quenched aluminum plate sample

under alternating cyclic loading
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Fig. 3 Surface residual stress of quenched aluminum plate

sample under unidirectional cyclic loading
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Fig. 4 Surface residual stress of annealed and shot-peened alu-

minum plate sample under unidirectional cyclic loading
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Fig. 5 Surface residual stress of annealed and shot-peened alumi-

num plate sample under alternating cyclic loading
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Fig. 6 Residual stress distribution of shot-peened 7075

aluminum alloy
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