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Table 1 Zr content in alloys

No. 1 2 3 4 5 6 7 8

w(Zr)/% O 0.02 0.05 0.06 0.10 0.12 0.14 0.16
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Fig. 1 Relationship between mechanical
properties and Zr content of

zirconium in alloys
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Fig. 2 Curve of grain diameter
vs Zr content in alloys

A r DR T RURE I 25 RS ) e /P 2 il R o
1 G ABE B UIBE; b WAL E RSB TH
BIVING ;oo AL EILATIEARAT O, HOEAR 4
ALZr BURLE FER K d WE, BEEHE AN 5 AlLZr
RIURE | 7S ) R BB AL SRR

3.3 mTatER

BREGEMNZEE -3 BT e &
G ALZe FORIAALAS « i S SR BB I T FUAE
A e e s A T Rl S R [ B e B R VA
ICAHAE FF R A &R A BAEH, DRI BELAS A 45 4k 22 ia
3, AR B .

Bailey-Hirsch ¢ £ (4

T= To+ @ G*beP"? (3)
L To AU TR AR EIRN T, @ A— 3L
HAHL R 0.3~ 0.5, PARLEE 2R, B AlZr M
L2 TS B 15 n iy =R, X AR WAL R RS
ALZr FRLE JE R AR AR . BRI, A DU B oK HY
TE AR AR R I i )RR

T RA A 4 il 1n) Je R B R B, A AR s AL R
F IR .

1) X[Ear AlLZr %R g ( WK 3) AT
&, WAETTHEA

Y= 0.042 91+ 95. 650 79X — 214. 602 17X *+

3 200. 478 08X °

2) MRAEPLE S M e Th 5 AL Ze BURLE JE
N HA(2), K o BLO.5. X T 7A60 &4, G
254 27 GPa. XTI LT 1) Al JE 4K, A8 @
PEAESREE b 4 0.28 nm . B AlsZr $URL 25 B #E H
FrlE B, RIS A &R BERILE LK 2) .



+ 1194 - A R R

2003 4F 10 H

*2 AemHCR
Table 2 Strengthening effect of alloys

No. Dispersion strength/ M Pa Harden strength/ M Pa Total strength/ M Pa Mean diameter of grains/ Hm
1 T
2 9.68 3.87 9.7 12. 728
3 16. 05 6.40 17.7 10. 886
4 17. 87 7.20 45.0 7.136
5 25.00 10. 00 53.0 6.412
6 28. 60 11.40 63.4 6. 488
7 31.90 12.76 63.4 6.228
8 35.30 14. 10 66. 7 6.324
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Fig. 3 Variation of AlsZr particles
density with Zr content
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Mechanical properties and strengthening mechanism of

aluminum alloys containing zirconium

XIE Youhua, YANG Shou-jie, DAI Shenlong, LU Zheng

(The second department, Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The relationship between Zr content and mechanical properties of high strength aluminum alloys was examined, and the

strengthening values of several factors were calculated. The values of 0, and 0y , are improved with increasing of Zr content, and the

improving amplitude reach to 11. 8% and 12. 6% respectively. The elongation 6 increases with increasing Zr content while Zr content

is low, and reaches a peak at 0. 06% Zr, then gradually stabilizes at about 8% Zr. Combined with microstructure of alloys, strength-

ening mechanism are mainly graimrrefine, particles dispersion strengthening and improvement of deformation strengthening. The

strengthening values of 0. 16% Zr alloy is 21, 35, and 14 MPa, respectively.
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