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Effect of rolling reduction on quench sensitivity of aluminium alloy 7A55

ZHANG Xin-ming, ZHANG Chong, LIU Sheng-dan, ZHU Hang-fei
(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The mechanical properties of aluminium alloy 7AS55 plates with different rolling reductions(70%, 80% and
90%) were investigated to obtain the relations between rolling reduction and quench sensitivity. The results show that the
strength and elongation of the plates with T6 temper increase with quenching rate; the quench sensitivity of aluminium
alloy 7ASS increases with rolling reduction. The migration of high angle grain boundary results in the transformation of
the coherent Al;Zr particles to the incoherent in recrystallization during solution treatment at 470 °C. Furthermore, the
incoherent Al;Zr particles serve as the nucleation sites of 7(MgZn,)during slow quenching, which causes a marked loss of

age-hardening and quench sensitivity of the alloy. Therefore, the volume of recrystallization which increases with rolling

reduction is mainly responsible for the enhanced quench sensitivity.
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Tablel Chemical composition of aluminium alloy 7A55
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Fig.1 Electrical conductivity of samples after

solution treatment
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Table2 Mechanical properties of aluminium alloy 7A55 in

different quenching conditions

FLAIAL T

W% 2% PR AT oy/MPa g,/ MPa /%

7Zn Mg Cu 7Zr Fe Si Al 20 ‘C/K 615 586 14.3

802 203 211 016 <005 <005 &k 70 00Tk ou >3 12
100 ‘CIK 578 551 11.1

T, 490 405 10.6

2 -:;‘;E'ﬁ.é:l:% 20 C/K 633 607 12.7
% 60 ‘C/K 623 594 12.4

100 ‘C/K 588 554 10.2
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Fig.2 Quench sensitivity of samples with

various rolling reductions
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Fig.3 Electrical conductivity of quenched samples and

aged samples
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Fig.4 Optical morphologies of samples quenched at 20 C water and aged at 120 C
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