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Compound Heat Treatment for AZ Magnesium Alloy and its Strengthening

and Toughening Mechanisms
Zhang Ju, Hu Xiaodong, Zhao Hongyang, Wang Zhenmin, Zhang Wanshun

(School of Materials and Metallurgy, University of Science and Technology Liaoning)
Abstract: AZ series magnesium alloys sheet are widely used in automotive and aerospace industry, in which the
morphology and quantity of main strengthening phase Mg,; Al,, have important influence on the formability of the
sheets. The rolled AZ31, AZ61 and AZ91 magnesium alloy sheets suffer annealing at 300 °C for 5 h, liquid nitro-
gen cryogenic treatment for 6 h at 160 ‘C, aging at 160 “C for 18 h and different combination heat treatments. The
results indicate that the main strengthening mechanisms of rolled AZ series magnesium alloys are solid solution
and dislocation strengthening, which increases the strength with decrease of the plasticity. After annealing and
cryogenic treatments, the second phases are less precipitated, and some large and slender grains are broken under
the thermal stress of cryogenic treatment. The yield and strength ratio is decreased, and the strain hardening in-
dex is increased with the stable plasticity. After annealing and cryogenic as well as aging compound heat treat-
ments, the strain hardening index is increased, and a large number of fine second phases are precipitated and dis-
persed at the grain boundaries and within grains, which is conducive to activate different slip systems during de-
formation and improves the uniform deformation ability and strength. The yield and strength ratio is further re-
duced accordingly, which is beneficial to the subsequent forming process of magnesium alloy sheets.
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Tab.1 Chemical composition of magnesium alloy %
wp
I
A& Al Zn Mn Mg
AZ31 3.0 1.0 0.2 Ah
AZ61 6.5 1.0 0.15 AR
AZ91D 9.0 0.68 0.13 AR
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Fig.1 Dimension of tensile specimen
2 R ER SN

2.1 RFEMESH
B 20 AZ615E A 4

L 2 FAS ) S G BAL B O

(d) 300 C X5 hiE X+6 hig
A4 #4160 °C X 18 h B sk

B2 FREA#AEEHT AZ6l 44620 240420

Fig.2 Microstructure of AZ61 magnesium alloy with different heat treatments
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Fig.3 Stress-strain curves of three kinds of magnesium alloys after different heat treatments
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Fig.4 Variation of the yield strength ratio and strain hardening

index of magnesium alloys after different heat treatment
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after compound treatment and EDS analysis
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Effects of Heat Treatment on Microstructure and Properties of Cr17 Stainless

Steel Containing Niobium

Yuan Meiyi, Zhao Tiantian, Long Jiyin, Yang Yitao
(School of Materials Science and Engineering, Shanghai University)
Abstract; As-cast Crl7 stainless steel containing niobium was homogenized and annealed at 1 100 °C for 2 h.After
water quenching at 1 000, 1 050 and 1 100 C for 30 min, solution treatment was carried out. Some specimens
were aged at 700 ‘C for 1 h. The microstructure, hardness and mechanical properties of the as-cast Crl7 stainless
steel were analyzed, and the optimal scheme was selected to investigate microstructure evolution. The results re-
veal that the comprehensive properties at 1 050 °C are desirable. The microstructure of solution treated steel con-
taining niobiumis is composed of ferrite and trace TiN. After aging treatment, ¢ phase is precipitated and the con-
tent carbide is decreased.

Key Words: Ferritic Stainless Steel, Heat Treatment Process, Microstructure, Mechanical Properties, ¢ Phase
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