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Effect of Heat Treatment on Microstructure and Mechanical Properties of

Sand Casting Mg—Gd-Y Magnesium Alloys

YANG Qingbo"* WU Di' MA Yuequn' CHEN Rongshi' NIU Jianping®
(1 Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016)
(2 School of Mechanical Engineering, Shenyang University, Shenyang  110044)

Abstract The effect of heat treatment on microstructure and mechanical properties of sand casting Mg-Gd-Y
system alloys were investigated systematically by optical microscopy(OM) , scanning electron microscopy (SEM) and
tensile tests. The results showed that the microstructure of solutionized GW94, GW74 and GW44 Mg alloys was main-
ly composed of supersaturated a—Mg solid solution, residual phases of Mgs(Gd,Y) as well as square phases formed
during solution treatment. As the content of Gd addition to Mg—Gd-Y alloys increased, the volume fraction of square
phases in the matrix increased. The time of reaching peak hardness decreased in the same aging temperature. The ul-
timate tensile strength and yield strength increased gradually (the yield strength of solutionized alloys firstly decreased
and then increased) , while the elongation-to-failure decreased gradually from solution treated and peak-aged alloys at
room temperature to peak-aged alloys at 200 and 250°C. The peak-aged GW94 Mg alloys exhibited superior mechani-
cal properties. The ultimate tensile strength, yield strength and elongation-to-failure of the peak-aged GW94 Mg alloys
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at room temperature were 300, 247 MPa and 0. 9% . The ultimate tensile strength, yield strength and elongation-to-
failure of the peak-aged GW94 Mg alloys at elevated temperature (200 and 250°C ) were 329, 234MPa, 2.6% and
312, 233MPa, 2.7% , respectively. The peak-aged GW94 and GW74 Mg alloys showed a abnormal behavior that the

ultimate tensile strength increased with the increase of temperature.
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Tab.3 Mechanical properties of three solution-treated

alloys (525°Cx6 h) at room temperature

alloy o,/ MPa 0y ,/MPa 5/%
W94 226 131 4.2
CW74 216 122 10.4
W44 208 127 11.7
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Tab. 4 Mechanical properties of three peak-aged

alloys at room temperature

alloy o,/MPa 0o ,/MPa 5%
GW94 300 247 0.9
GW74 285 244 0.5
GW44 262 186 7.1
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Fig.7 Stress-strain curves of the three peak—aged alloys at 200°C
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Tab.5 Mechanical properties of
the three peak-aged alloys at 200°C
alloy o,/ MPa 0.,/ MPa 8/ %
GW94 329 234 2.6
GW74 314 225 2.8
GW44 236 173 10.4
R6 Z=MESHBIEERS 250°C TR S1F1ERE
Tab.6 Mechanical properties of
three peak-aged alloys at 250°C
alloy a,/MPa 0.,/ MPa 8/ %
GW94 312 233 2.7
GW74 275 204 4.0
GW44 214 154 11.8
4 ZEig
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B, BEE Gd F i B3N, S vy BRI B4 2
AN,

(2)7E 250°C IR Pl Gd & A3 fin, Mg
~Gd=Y A 4 i B SRS Ak 1 5 T 5, O H GW44
I GW74 545 (0 ~96 h) IHRICHE AL i b A 825 0 I3k
TR R E] 200°C , GW44 Fil GW74 4 4 B R AE Ak i
MRS HBEE Gd =M, Mg-Gd-Y &4
5 81 st 2000 (X6 7 1 sF [ 28 9 4 e, X B Gd e &R
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