£HE FH8Y 4 % K Vol35 No.8
1999 & 8 A ACTA METALLURGICA SINICA August 1999

ElEF0ET X EsE AZ9O1HP §& HFMERRIR I *

] £ XNEMR EFHE
(FEBERELRFRFHNES SHHERESTRE, %M 110015)
E M #HATHK
(PLFH Tk KPR 5 TR, HMH 110023)

W ¥ S5E#H Mg 48 AZ9IHP-F #ik, ERELERLEN Mg 44 AZ9IHP-T4 MM FERBERME, T
¥, HUREBERR. FRESBREEL (00/002) MEHSH 1.59 LAE 2.16. ERLEFELHALEN Mg 44
AZ9IHP-T6 ByREf RMHEMEEM, BRBENTTHBRENSFRE, FHEEHESEEHSY HB 74 EAF OB 98. =fR% Mg
SEMERHEE. X HRFEH X HEfiEonERER, AZIIHP I EE-BERS Zn i 8—AlioMgir #, XEHEE
BHEMRITE a— Mg WEBERR, IBRLEEFEAXEK HHIBPRRERRAND, FERXFERRAA. [-AlMgiy
HBR., WHAESHETR Mg 44 AZ91HP-T6 st BBIAM TERE.

KA Mg 4¢, it Syt
bS8 TG146.2, TG113.25 Xk#RiIRED A XENT 0412-1961(1999)08-0869-05

INFLUENCE OF SOLUTION AND AGING ON MECHANICAL
PROPERTIES OF AZ91HP DIE-CASTING ALLOY

LIU Zheng, LIU Chongyang, WANG Zhongguang
State Key Laboratory for Fatigue and Fracture of Materials, Institute of Metal Research, The Chinese Academy of Sciences,

Shenyang 110015

WANG Yue, HAN Xinglin
College of Material Science and Engineering, Shenyang Polytechnic University, Shenyang 110023

Correspondent: LIU Zheng, Tel: (024)25406124, Faz: (024)25{13481,

E-mail: zhengyue@pub.In.coinfo.net
Manuscript received 1999-02-12, in revised form 1999-04-30

ABSTRACT Comparing with the magnesium die—casting alloy AZ91HP—F, hardness and yield strength
of magnesium alloy AZ91HP~-T4 decrease through solution treatment after high pressure die—casting, and
the elongation, tensile strength as well as tensile to yield ratio (01./00.2) increase to 2.16 from 1.59 of as
die—casting. After aging treatment, a little fall of elongation of alloy AZ91HP—T6 has happened, but its
yield and tensile strength are obviously enhanced, even more the average value of hardness increases to HB
98 from HB 74 of as die—casting. By using scanning electron microscope, X —ray diffractometer and X—ray
energy dispersive spectroscopy, it is shown that the main second phase in AZ91HP alloy is Zn containing
B—Al12Mg;7, which distributed along the grain boundaries as net microstructure, dissolved in substructure
after solution treatment and precipitated along grain boundary again with aging, and formed the lamella
shaped cells microstructure. The solution, precipitation and morphology variation of 3—Al;2Mgi7 can be
used in explaining the rule of age—strengthening of Mg based alloy AZ91HP—T6.
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Table 1 Chemical composition of AZ91HP and ZMS5 alloy

(mass fraction,%)

Mgalloy Al Zn Mn Si Cu Ni Fe Other

AZ91HP 8.97 0.714 0.265 0.0078 0.0019 0.001 0.0073 0.01
ZM5 75 02 015 0.25 0.1 0.01 0.08 <01
-9.0 —-0.8 —0.5
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Fig.1 Shape and dimensions of tensile specimen
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Table 2 Hardness (HB) of AZ91HP specimens in various states

Testing Casting Aging time, h
No. State(F) 0(T4) 10 15 20 24 34 42 50 56
1 72 64.9 76.3 83 79.6 100 79.6 81.3 76.3 73.2
2 76 68.8 76.3 86.8 84.9 96 79.6 81.3 79.6 73.2
3 74 68.3 76.3 95 84.9 98.3 79.6 81.3 79.6 74.7
Average 74 68.3 76.3 88.3 83.1 98.1 79.6 81.3 78.5 73.7
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Fig.2 Variation of hardness of specimen with aging time
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Fig.3 BStatic mechsnical properties of specimen in the states of
various processes
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Fig.4 X-—ray diffraction pattern of AZ91HP treated with T4
(eolution treatment) (a) and T6 (peak aging) (b)
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Fig.6 The morphology of 3—Al12Mg:7 on the grain boundary
in the as—die casting
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Fig.0 The morphology of porosities in die=casting microstruc-
ture
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Fig.7 The microstructores of solution—aging for 10 h (a) and
42 h (b)
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Fig.8 The morphology of 8=Alj2Mgi7 on the grain boundary
in the state of peak aging
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Fig.8 The cell microstructure on the grain boundary in high
magnification
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Table 3 X-—ray energy dispersion analyzing results of the phase composition
(mass fraction. %)
Element F Té T4
a 8 Glob. phase Porosity * a 8 Glob. phase Porosity * a

Mg 91.01 70.31 53.91 87.17 90.36 85.30 43.34 87.37 90.17

Al 8.42 26.60 27.13 11.61 8.64 12.72 32.18 11.29 8.53

Mn 0.12 0.06 18.32 0.06 0.09 0.17 23.69 0.21 0.18

Zn 0.45 3.03 0.64 1.16 0.91 1.81 0.30 1.13 1.12

* The inner surface of porosity.
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