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Fig. 1 7075 aluminum alloy specimen
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Table 1 Initial surface residual stress of specimens and the corresponding applied stresses

HENS BERE of /MPa o/ /MPa 64/ MPa
1 Q —128. 54 —178. 36 —33.0~33.0
2 Q —112.54 —171. 84 13.2~132.0
3 Q —131. 83 —178.75 —132~—13.2
4 Q —136. 53 —171.25 41.3~413
5 A+SP —112. 35 —112. 46 4~40
6 A+SP —113.56 —113.28 —40~40
7 A—+SP —114. 57 —114. 89 —80~80
8 A+SP —113. 87 —113.23 18~180
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Fig. 2 Residual stress of quenched aluminum plate surface

under cyclie loading
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Fig.3 Residual stress of annealed and shot-peened alumi-
num plate surface under cyclic loading
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Fig. 4 Residual stress distribution of quenched and shot-peened 7075 aluminum alloy specimen

(a)quenching treatment specimen; (b)shot-peened specimen
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Experimental study of
influencing factors on residual stress relaxation of 7075 aluminum alloy

HU Yonghui, L] Yihua
Key Laboratory of Modern Complex Equipment Design and Extreme Manufacturing . Central South University.
Changsha 410083, China

Abstract: Structural residual stress and surface residual stress were introduced by two strengthening processes—
quenching and shot peening on 7075 aluminum alloy to analyze the residual stress relaxation under cyclic loading
with different initial residual stress states, The similarities and differences of residual stress relaxation under the
two different strengthening processes were discussed based on stress relaxation mechanism. The results showed
that state and magnitude of the applied stress, initial distribution of the residual stress and cold working had great
influence on the stress relaxation. Structural residual stress introduced by quenching relaxed a little under cyclic
loading while the stress induced by shot peening relaxed a lot on the same cyclic stress scale because of different
stress gradient and cold working, Great stress relaxation occured in the uniform surface residual stress introduced
by shot-peening with a great stress gradient, while stress re-distribution occured in the non-uniform structural
stress introduced by quenching with a relatively lower stress gradient.

Key words: aluminum alloy; quenching; shot peening; residual stress relaxation; cold working; stress gra-
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