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Fig.1 7075 aluminum alloy specimen
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Table 1 Monotonic tensite properties of the Al-7075 alioy
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Table 2 Compositions and properties of the bead’s material

mk RS At w/% HREE FE/(geom D
Si0, 71

% ALO; 2

# Ca0 8 7 2.5

3 MgO 4
Na, O 15
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Table 3 Parameters of the three shot peening treatments

WAAETY,  BHBHRY/um  EA/MPa WEOHEE/(m-sT)  BIEFE/%
SP1 120 0.1 46 100
SpP2 200 0.2 56 100
SP3 500 0.25 27 100
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Table 4 Detail parameters of cyclic loading tests of specimens

55 LBTE BE S /K as/MPa o(4X10°)/MPa  4(5%X10*)/MPa
0 SPO - - 161 238
1 SP1 4X10° 1226 226 270
2 SP1 4% 10° +250 226 270
3 SP1 5% 10* £270 226 270
4 SP1 5% 10* +300 226 270
5 SpP2 4% 10° +217 211 298
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Fe 4EITY HAE AR/ K 04/MPa o(4X10°)/MPa  ¢(5X10*)/MPa
6 SP2 4X10° +250 211 298
7 Sp2 5%X10* +298 211 298
8 Sp2 5% 10 +320 211 298
9 SP3 4X10° +177 177 257
10 SP3 4X10° +220 177 257
11 SP3 5% 10* +257 177 257
12 SP3 5% 10* +300 177 257
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Fig.2 Initial residual stress distribution of the unpeened and

peened specimens measured
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Fig.3 Micro-hardness distribution of specimens of unpeened

and shot-peened treatments
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Table 5 Measurements of surface roughness parameters

HEITY¥ R/mm R/mm R,/mm D,/pum K,

SPo 0.21 0.63 0.24 - -

SP1L 1.32 5.9 1.62 132 1.070
SP2 2.06 9.2 2,83 148 1.108
SP3 3.52 16.7 4.46 187 1.173
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Table 6 Impacts of three shot-peened treatments on specimen properties

Csur Opesk D o(5X10%) Giow (4 X10") Ghugh

Iz H,..,(HV) H,.(HV) K
/MPa /MPa /pm /MPa /% /MPa /%
SP1 - 220 —220 100 201 201 1. 070 270 13.4 226 40. 4
SP2 —251 —275 200 195 207 1. 108 298 25.2 211 30.1
SP3 —309 —329 300 205 217 1.173 257 8.0 177 10.0
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Fig.4 Initial and stabilized residual stress distributions of 7075 aluminum alloy specimens

(a) SP1 treatment; (b) SP2 trcatment; (c) SP3 treatment
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Residual stress relaxation of shot peened 7075 aluminum alloy under cyclic load

HU Yong-hui. WU Yun-xin. CHEN Lei
(College of Mechanical and Electrical Engineering « Central South University . Changsha 410083 .China)

Abstract; Effects of different shot peening treatments on the cyclic loading fatigue of 7075 aluminum alloy
were studied by X-ray diffraction measurements. Impacts of initial residual stress state, surface micro-
hardness and surface roughness on residual stress relaxation were analyzed. The improvement of aluminum
alloy specimens’ fatigue resistance is attributed to the compressive residual stress field in the surface lay-
ers. No significant residual stress relaxation occurs under the load level corresponding to the fatigue endur-
ance at 4 » 10° cycles. Large residual stress relaxation occurs at an early stage under the load level corre-
sponding to the fatigue endurance at 5 « 10* cycles. Accordingly, the residual peak stress moves outside
from the surface layers. Surface cold work and surface notch effect exerted by roughness dimples produce
great effects on fatigue performance at low or high cycles as well as residual stress relaxation.

Key words: shot peening; 7075 aluminum alloy; residual stress; stress relaxation; micro-hardness;

notch effect



