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Table 1 Chemical composition of alloys

(mass fraction, %)

Specimen  Zn Mg Cu Zr Al
1* 8.68 2.71 2.51 Bal.
2F 8.78 2.74 2.60 0.02 Bal.
3 8. 61 2.70 2.52 0.05 Bal.
4* 8. 86 2.76 2. 64 0. 06 Bal.
5* 8.72 2.67 2.51 0.10 Bal.
6" 8.74 2. 66 2.52 0.12 Bal.
7 8.95 2.78 2.70 0.14 Bal.
8" 8. 82 2.67 2.56 0.16 Bal.

w(Fe)< 0.05%, w(Si)< 0.05%
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Fig. 1 Ageing-hardening curves of alloys within O~ 48 h
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Interaction between Al3Zr particles and dislocations
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Fig. 3 Microstructures of 7* alloy after ageing
(a) —Subgrain; (b) —1 phase around Al3Zr

XA B RN WA AL AT Ze 5 & &K
AL G A RRE R, A8 0.33 eV . Fk, — T
Zr G5 g A, BIRT A48 kG B B8
JE, I EAR T & 240 GP X KB R 5 — J5 1,
Zr 57 S A R = T Zn, Mg, Cu JGHE M,
It Zn, Mg, Cu JCHEMY HUE R AL, [F R
TEWRIRT GP XITEK . &L GP X FIA 2
— IR TS WA T GP X #E AT 4 A
TERRZD o AN Ze J5, AEfFX PR GP X BRI
A, R, MR BCR AR A D A SR R
F Zr X AR HORRE R 5w, ARSI 5 R T

B4 pisiigk . diE el W, AEn Ze oE 1
AR A R B i, VN IO Zr o B R R PR AIG, 1IX—
&0 Mukhopadhyay FM s i@, BRI Zr B9 IAAL
G W GP X BB b, M A A <o 4l B
% B2 Ze SEZWIG NN, &6 BT,
XA LH Mukhopadhyay B sififks, 4566 &K
RGBS TR, X BARNIHE TS &P
) Al Zr BTS20

Chinh!"" 12 NBFHL T Cu, Zr X AFS5. 7Zir
L OMg &N RO R0 . 45 RO, RN &H
Cu, ZrJC 3 H) & <8 75 I 2500 H B B 5, R B



12 &8 2

Wsp s, A Ze X AR A B I B0 R IR 5 0 + 229 -

161

0 0.020.04 0.060.08 0.10 0.13 0.14 0.16
w(Zr)/ %

4 Zr 5RO R IN R G B A 5
Fig. 4 Effect of Zr content on microhardness of

alloys without aging
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Influence of zirconium on ageing process in

super-high strength aluminum alloy

YANG Shou-jie, XIE Youhua, LU Zhen, SU Bin, DAI Sheng-long, YAN Ming-gao
( Beijing Institute of Aeronautical M aterials, Beijing 100095, China)

[ Abstract] The agehardening behavior of superhigh strength aluminum alloys with different zirconium contents was investigated.

It is found that the influence of Zr on ageing is remarkable. The curves of age-hardening can be identified into three types according

to their characteristics. When the Zr content is less than 0. 06% , ageing treatment produces unexpected effect on the hardness. But
gemg p p

when the content of Zr is between 0. 10% and 0. 16% , it can achieve good results through ageing and the ageing peaks almost all lo-

cate at 135 'C, 16 h. The results of TEM observation show that the Al;Zr particles can keep a relative high level density of dislocation

and retard the movement of the subgrains. It is also found that the larger and more if phase can be observed around the Al;Zr part

cles.

[ Key words] superhigh strength aluminum alloy; ageing; TEM; Zr
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