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Microstructure and Performance of Mg—-13Gd-4Y-0.5Zr Magnesium Alloy
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ABSTRACT: The microstructure and mechanical properties of forging stocks have important influences on the subsequent
forming process, therefore the study on the uniformity of the microstructure and mechanical properties of forging stocks has
important practical value. This paper compared and studied the microstructure evolution and mechanical properties of the
alloy material Mg—13Gd—4Y—-0. 5Zr after three times of multidirectional forging through experimental methods. The experi-
mental results showed that along with the increasing number of forging, the Mg—13Gd—4Y-0. 5Zr magnesium grain would
be gradually refined, and the precipitation phase gradually increased. In addition, along with the increasing number of
forging, the hardness variation showed a trend with small fluctuations, and the maximum hardness was found after the first
multidirectional forging.
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Table 1 Chemical composition of the alloy ( mass frac-

tion, %)

Gd Y Ir Fe Si Cu Ni
12.88 4.0 0.50 <0.01 <0.01 <0.03 <0.01
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Table 2 Hardness test results

LTSV 14
1 2 3 4 5 6 7 P
B 88.01 89.89 90.01 91.53 91.21 89.00 87.92 89.65
1 100.2 99.57 99.68 100.7 102.6 102.6 100.9 100.9
2* 97.81 95.03 97.38 100.7 100.6 98.57 99.91 98.57
3* 98.55 99.00 99.23 98.29 99. 85 98.96 99.95 99.12
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Fig. 1 Brinell hardness values

MAEARE H ] LA . 23 AS TR 3E Uk ) 22 )
1, FLE R e S A A B B B =, A 89. 65HB
P22 98 ~ 100HB , MO E AN [] 18 IR 19 2 ] ] 48 J=
FILAIRE FEARAEAN K, —IE IR, 3B YO —JE X A A
43514 100. 9HB,98. 57HB,99. 12HB, H£M K%
— T RS T S B e e, BB U SN 22 LR B e
P/ N SR N, 565 3 UK S A BE G K ik 2
T2 [ s AT LA A Mg—13Gd-4Y -0. 5Zr 25 JE
A e mmbrant, INmiHe s 1A R (HIFA R
FB i VR0 22 0 P K



Kow R B TR

2014 4F 11 H

2.2 Mg-13Gd-4Y-0.5Zr $$ 8 & BM4A
ApMES S

MIE 2 Rl LR Y 85250 @ iR R/ N
2, AR ERAOHL, T AR Mg SRR A
Ak B SRR AN K ST 1 A A 2 A, T et A I
Frop i, JUHSE = A S AL, BIVE SRR i S 2 2
HuTT AT R WA i 5 A ) — L8 T WIARAD s &
AR O TRACE S 2R T Y N E Ll B TR SN
HELERIAT A

K2 SHSHRGME

Fig. 2 The casting metallographic microstructure
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Fig. 3 The metallographic microstructure after first forging
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Fig. 4 The metallographic microstructure after second forging
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Fig. 5 The metallographic microstructure after third forging
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