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Effect of T6 Heat Treatment on Microstructure and Properties of AZ91D and
AZ91D-1.5%Y Magnesium Alloys in Lost Foam Casting

LIN Xuexiong!l, ZONG Xiaoming2, GAO Fei?

(1. Aerospace Life-support Industries, Co., Ltd., Xiangyang 441003, China; 2. Luoyang Bearing Research Institute Co., Ltd.,
Luoyang 471039, China)

Abstract: In lost foam casting AZ91D magnesium alloy AZ91D-1.5% Y and as the research object, using the optical
microscope (OM), scanning electron microscope (SEM), X-ray diffraction (XRD), X-ray spectrometer (EDS), and metal
tensile and hardness test system to study the lost foam casting AZ91D magnesium alloy AZ91D-1.5%Y and P-Mgl7A112
phase in the process of T6 heat treatment of dissolution and precipitation of the influence of the structure and mechanical
properties. The results show that the T6 (250 °C 420 °C solution 20 h, aging) process, along with the aging time, the
hardness and tensile strength of AZ91D magnesium alloy AZ91D-1.5%Y will be increasing; When the aging time is 15 h,

the hardness and tensile strength reach the maximum, and the hardness and tensile strength of AZ91D-1.5%Y magnesium

alloy after solid solution treatment are higher than AZ91D magnesium alloy.
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Tab.l Chemical compositions of AZ91D magnesium alloy

B AL Zn Si Mn Mg
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Fi&] Schematic diagram ofplastic foam pattern in EPC Process
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Tab.2 Heat treatment test scheme for AZ91D and AZ91D-
1.5%Y magnesium alloys

EAAEES B/ IR AABRI 8]/h

IR TIERS

420 Vv 250 °C
1 _ —
2 20 —
AZ91D 3 20 5
AZ91D-1.5%Y 4 20 10
5 20 15
6 20 20
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Fig.2 Microstructure of AZ91D magnesium alloy under different heat treatment conditions
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Tab.3 Mechanical properties of AZ91D magnesium alloy
under different heat treatment conditions

W BURSRE PR

IR PUAETTR

(HB) /MPa (%)
BE 54.3 155 2.4
420 °C-20 h 47.9 170 3.6
420 °C-20 h+200 °C-5 h 56.5 173 33
AZ91D
420 °C-20 h+200 °C-10h  60.8 177 3.1
420 °C-20 h+200 °C-15h  80.2 186 23
420 °C-20 h+200 °C-20h  79.7 190 2.2
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Fig.3 Microstructure of AZ91D-1.5%Y magnesium alloy under different heat treatment conditions
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Tab.4 Mechanical properties of AZ91D-1.5Y magnesium
alloy under different heat treatment conditions

BERE PRI

TR ST HYAFR T 22
(HB)  /MPa (%)
% 57.6 165 33
420 °C-20h 5&1 186 4.6
420 °C-20 h+200 °C-5h  58.8 190 4.1
AZ91D+1.5%Y 420 °C-20 h+200 °C-10h  59.8 195 38
420 °C-20 h+200 °C-15h  60.9 202 31
420 °C-20 h+200 °C-20h  63.0 206 27
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Tab.5 Difference of Electronegativity between Y and Mg

and Al
TLE B UME/E |E"Eal
Mg 131 — 0.3
Al 161 0.3 —
Y 1.22 0.09 0.39
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Fig.4 XRD results ofas-cast AZ91D-1.5%Y magnesium alloy
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