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Table 1 Chemical composition of 7055 aluminum alloy
(mass fraction, %)

Zn Mg Cu Zr Fe Si Al

7.99 1.90 2.20 0.11  0.056 0.0037 Bal.
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Fig. 1 Schematic diagram(a) and photos(b) of quenched—

prestretched plate
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Fig. 2 Diagram of pre-stretching equipment
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Table 2 Surface rolling residual stress of 7055 aluminum
alloy plate with different pre-stretched ratios by three

measuring methods

Surface rolling residual stress/MPa

Pre-stretched
Hole

ratio/%  XRD-cosa XRD-sin’¥ o
drilling
0 -169 -147.8 —87.93
0.5 -109 -59.8 =77.41
1.2 —58 —-21.8 —18.35
1.5 =55 -79.2 34.55
2.5 —68 -50.9 18.76
3.5 —63 38.7 11.30
3.9 =71 31.6 12.70
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Fig. 3 Surface rolling residual stress of 7055 aluminum alloy
plate with different pre-stretched ratios by three measuring

methods
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Table 3 Surface transverse residual stress of 7055 aluminum
alloy plate with different pre-stretched ratios by three

measuring methods

Surface transverse residual stress/MPa

Pre-stretched

. . Hol
ratio/% XRD—cosa  XRD-sin’¥ oe
drilling
0 —225 —249.7 —155.43
0.5 —84 —18.7 —122.96
1.2 —25 —4.9 —25.68
15 5 —24.4 19.96
2.5 20 —17.3 23
3.5 37 69.8 23.96
3.9 29 8.1 66.21
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Fig. 4 Surface transverse residual stress of 7055 aluminum
alloy plate with different pre-stretched ratios by three

measuring methods
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Fig. 5 Surface residual stress distribution of 7055 aluminum
alloy plate along L direction (og—Rolling residual stress;

or—Transverse residual stress)
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Fig. 6 Surface residual stress distribution of 7055 aluminum
alloy plate along LT direction (6g—Rolling residual stress;

or—Transverse residual stress)
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Fig. 7 Surface rolling residual stress distribution of 7055
aluminum alloy plate with different pre-stretched ratios along L

direction
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Fig. 8 Surface transverse residual stress distribution of 7055
aluminum alloy plate with different pre-stretched ratios along L

direction
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Fig. 9 Standard deviation for surface residual stress of 7055

aluminum alloy plate with different pre-stretched ratios
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Influence of pre-stretched ratio on surface residual stress of
7055 aluminum alloy thick plate

FAN Ning" >3, XIONG Bai-qing"?, LI Zhi-hui"?, YAN Hong-wei" *?,
ZHANG Yong-an" %>, LI Xi-wu" %73 WEN Kai"*?

(1. State Key Laboratory of Nonferrous Metals and Processes, GRINM Group Co., LTD.,
Beijing 100088, China;
2. GRIMAT Engineering Institute Co., LTD., Beijing 101407, China;
3. General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: In order to systematically study the reduction rule of quenched residual stress caused by pre-stretched
systematically, the surface residual stresses of 7055 aluminum alloy thick plate with different pre-strectched ratios (0%,
0.5%, 1.2%, 1.5%, 2.5%, 3.3%, 3.9%) were characterized by the ©-X360s X-ray residual stress analyzer based on cosa
method, and the measured results were verified by X-ray diffractometry based on sin?%® method and hole drilling method.
The results show that the residual stress of 7055 aluminum alloy thick plate is relatively high than that of the alloy after
solution-quenched treatment, the rolling residual stress is slightly less than the transverse residual stress. The residual
stress fluctuates greatly at the edge area of thick plate, and the fluctuation area is about 27 mm away from the edge. When
the pre-stretched ratio is 1.5%, the rolling residual stress decreases obviously. The residual stress is stable at —60— —70
MPa with increasing the pre-stretched ratio. When the pre-stretched ratio is about 1.5%, the transverse residual stress
changes from compressive stress to tensile stress, and when the pre-stretched ratio is more than 2.5%, the residual stress
is stable at 20—30 MPa.

Key words: 7055 aluminum alloy thick plate; quench; pre-stretch; residual stress; X-ray diffraction method
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