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Effect of minor Sc on quench sensitivity of 7085 aluminum alloy

QI Xiao-hong', DENG Yun-lai"? LIU Sheng-dan'?, ZHANG Yun-ya', ZHANG Xin-ming"*

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Materials Science and Engineering, Ministry of Education,
Central South University, Changsha 410083, China)

Abstract: The effect of minor Sc on quench sensitivity of 7085 aluminum alloy was investigated by an end-quenching
test method, optical microscopy(OM), differential scanning calorimetry(DSC), energy distribution spectrum(EDS) and
transmission electron microscopy(TEM). The results show that minor Sc can enhance the quench sensitivity of 7085
aluminum alloy. The Al;(Sc, Zr) particles form and disperse in grain uniformly, and stabilize the subgrains, inhibite the
recrystallization of the alloy strongly and increase the amount of grain boundaries. As the quenching rate decreases,
however, the equilibrium MgZn, () precipitates nucleate heterogeneously on Als(Sc, Zr) dispersoids and precipitate on
subgrain boundaries. The precipitation of # phase reduces the solutes available for aging hardening, leading to the

increase of the quench sensitivity of this alloy.
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Table 1 Chemical composition of investigated Al-Zn-Mg-Cu

alloy
Alloy Mass fraction/%
No. Zn Mg Cu Zr Sc Ti Al

1 8.04 136 147 0.14 - 0.053 Bal.
2 801 134 146 0.15 0.062 0.058 Bal

2 IGER

2.1 EFiEMEHhZk

i35 I A A iRE 1R 2 FEAR I AR e K T2 4%
PETR BT AR B 1) s PR G <e fl
FE Mg (AaE e £R) . Bl 1) T 40, 76K i,

(@

200+

190+

180

170

Hardness, HV

L =—Alloyl
160 e—Alloy 2
1 50 1 1 1 1 1
0 20 40 60 80 100 120
Distance from quench end/mm

1.00} . (b)
£
gmy
<
>
£ 090
g \H\-
2 085
2 =—Alloy 1
E 0.80F *—Alloy2

0.75

0 2|O 4|0 6|0 SIO l(I)O 120
Distance from quench end/mm

1 PFPE<E T6 & N HIVEIETE th 2 SR R O B th £k

Fig. 1 Curves of hardness (a) and hardness retention values (b)

of T6-aged alloys 1 and 2
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Fig. 2 DSC curve of sample during cooling process
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Fig. 3 TEM images of alloys 1 and 2 after homogenization
treatment: (a) Alloy 1; (b) Alloy 2
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Fig. 4 Optical micrographs of as-aged alloys: (a) Alloy 1; (b)
Alloy 2
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Fig. 5 TEM images of alloys 1 and 2 after aging at 10 mm
from quenching end: (a) Alloy 1; (b) Alloy 2
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Fig. 6 TEM images of alloys 1 and 2 after aging at 60 mm
from quenching end: (a), (c) Alloy 2; (b) Alloy 1
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Table 2 EDS analysis of stable phases marked by A in
Fig. 6(c)

Element Mass fraction% Mole fraction%
Mg 2.3 2.8
Al 81.3 89.7
Cu 3.1 1.4
Zn 13.4 6.1
Total 100 100
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Fig. 7 TEM image of coarse second phase of alloy 1 after

aging
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