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Microstructure and properties of
AZ91D magnesium alloy by solid state recycling
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Abstract: AZ91D magnesium alloy was prepared by hot extrusion of machined chips at 573, 623, 673 and 723 K
with an extrusion ratio of 11 1, subsequently its microstructure and mechanical properties were investigated. The
results indicate that the ultimate tensile strength and elongation of AZ91D magnesium alloys increase with the eleva-
tion of preparation temperature at 573 ~673 K, and decrease with the elevation of preparation temperature above 673
K, and its ultimate tensile strength is the best at 673 K and can reach 384. 4 MPa. Compared with the as cast speci-
mens and the extruded specimens from cast ingot, the mechanical properties of the AZ91D magnesium alloy improve
evidently because the oxide layers are dispersed in the structure and the dynamic recrystallization happens in the ex-
trusion process. When the preparation temperature is 673 K, the elongation is 5. 8%, and it is 152% higher than
that of the ascast specimens. The AZ91D magnesium alloy machined chips can t be connected completely and a lot
of cracks appear during the extrusion process. Compared with the extruded specimens from cast ingot at 673 K, the

elongation is 44% lower.
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Fig. 1 Obtained object photos of

preparation process
(a) —AZ91D machined chips;
(b) —Billets prepared by pretreatment;
(¢) —Extruded rod at 673 K
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Fig. 2 Schematic diagram of preparation process
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(a) —Pretreatment stage; (b) —Extrusion stage

§ 400 6
S 3801

5 <
3601 g
[} ﬁ
Z 340F 2
£ 2
— — 4 jda]
2 320

b= = — Tensilie strength

%‘ 300 L * — Elongation

560 600 640 680 720
Extrusion temperature/K

B3 U o RN AE A A i 5% s dld FEE ) 2 4k i £k
Fig. 3 Change curves of tensile strength and

elongation with extrusion temperature
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Table 1 M echanical properties of AZ91D

magnesium alloys prepared by different methods

Cast 231.4%13.4 2::3
Cast+ extrusion! ! 313.6 10. 4
Chip extrusion 384.4 5.8

2.2 fHALALR

Bl 4 Fras i B A g = B . B’ S
7 AN RIS T B A5 B [ AH A R 4 B TOML A
21 B 5(a) fron 623 K I BT 45 3 10 S 4 21 . M

A A-4

(a) (b)

B4 SALU SR L
Fig. 4 Observation position of

microscopic structure
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Fig. 5 Microstructures of specimens extruded

at different temperatures
(a) —623K; (b) =673 K; (o) —723K
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Fig. 6 Observation position and microstructures

of specimen extruded at 673 K
(a) —Observation position of microscopic structure;

(b), (¢) —Longitudinal section microstructures
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