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Fig. 1 Age-hardening curves for Mg-10. 33wt. % Al-1. 26wt. % Zn alloy aged at 473 K and 573 K.
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Fig.2 XRD patterns for Mg-10. 33wt. % Al-1. 26wt. % Zn alloy aged for different time. a: 473 K; b: 573 K

K3 Mg-10. 33wt. % Al-1.26wt. % Zn &4 W) WL . a:473 K BF4L 10 h BE S A9 4 A1 IR A 5b.473 K
230 10 h A S B 748 L W (SEM) ZWR L F48 50573 K BFRL 4 h B dh i 4 A R A5 d 2573 K AL
4 h BRI BT B3 (SEM) R F1%, a~d:Bar=100 um, 20 um,100 pm, 20 wm
Fig.3 Microstructure of the Mg-10. 33wt. % Al-1. 26wt. % Zn alloy. a: OM image of the sample aged at
473 K for 10 h; b; SEM micrograph of the sample aged at 473 K for 10 h; ¢: OM image of the sample aged
at 573 K for 4 h; d: SEM micrograph of the sample aged at 573 K for 4 h.
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Fig.4 TEM images of the Mg-10. 33wt. % Al-1. 26wt. % Zn alloy after solution treatment. a: Bright field TEM micrograph of the
sample before aging; b: SAED pattern (the area in a); c: Bright field TEM micrograph of the sample aged at 473 K for 10 h; d.
SAED pattern (the area in ¢) ; e: Bright field TEM micrograph of the sample aged at 573 K for 4h; f; SAED pattern (the area ine).
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Fig.5 A Burgers OR continuous precipitate particle (marked by P) in Mg-10. 33wt. % Al-1. 26wt. % Zn alloy aged
at 573 K for peak-hardness. a: TEM bright-field; b: The SAED pattern for the particle A and the matrix along

the [III ] y//[ 1510} . direction; ¢: HRTEM image for the area marked by a white square in a.
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Electron microscopy study of microstructures at peak-hardness

during aging process in a dissolution-treated Mg-Al based alloy

(1.

TAO Hong-yu'”, LIU Yu'?, NIE Xin'?, ZHAO Dong-shan'*"
ZHOU Jia-ping'?, WANG Jian-bo'*, GUI Jia-nian'"

School of Physics and Technology and Key Laboratory of Artificial Micro- and Nano-structures of Ministry of Education,

Wuhan University, 2. Center for Electron Microscopy, Wuhan University, Wuhan Hubei 430072, China)

Abstract; Age-hardening behavior of the Mg-10. 33wt. % Al-1. 26wt. % Zn alloy after solution treatment was observed and analyzed by a

micro-Vikers hardness tester, X-ray diffraction ( XRD ), optical microscopy ( OM ), scanning electron microscopy ( SEM ), and

transmission electron microscopy (TEM). The results show that solid solution strengthening and age-hardening of the Mg-10. 33wt. %
Al-1. 26wt. % Zn alloy are both greatly improved, compared with AZ91 ( Mg-9wt. % Al-1wt. % Zn-0.2wt. % Mn). The age-hardening

curves show that aging at 473K for 10 h, the dissolution-treated Mg-10. 33wt. % Al-1. 26wt. % Zn alloy will reach its peak-hardness.

The present results and analysis confirm that continuous precipitation plays an important role in improving age-hardening effects in Mg-

Al based alloys.

Keywords: magnesium alloy;micro hardness ; precipitated phase
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