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WMEeszZrc=sIANEIMg-BiE S e+, BEEEEMMWL
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BEEELRAE D NELFTR, MMBLRREF RS
ML A B W E LR . Fid AR FI180°%)2 000
WRATEE, FRIEAIHITHIYE, AEA4%RFEE
SRR, RARENINSPECT S508913HEF R
#% (SEM ) MEAPL . 5EA9YEHEKIBIIDX-2800E,
R ZINEEXGILRATENY ({FRACuEEK o 5345 ) #H1T
T, HEEE910°~90°, HFMRE H6°/min, H N
MRS TESUNS-UTM5105X B FRE D22 e 4 ¥t
17, TIEXN0.3 mm/min, EHS{HEITHKE25 mm,
FREEREER4.5 mm, FI{RETCOASRRA LIAB A3
EHEHITUNESHT .
®1 Mg-6Bi-xZr (x=0, 0.5%, 1.0% ) S&LFEHS
Table 1 Chemical compositions of the Mg-6Bi-xZr
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Fig. 1 Schematic diagram of ingot sampling location
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Fig. 2 Microstructures of three as-cast alloys
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Fig. 3 XRD spectra of as cast Mg-6Bi-xZr (x=0, 0.5%, 1.0% )
alloys
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Fig. 4 SEM image and EDS map distribution images of the BK61 alloy
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(HCP, a=467.5 pm, ¢=714.6 pm ) WEBEHNHE
15, BEESBSHERMEL, HHESSRETREF
ZrZABILMEA o -MgFIMgBi iBHIRRIAAZIZL, &RIE
U ERAIMBIL BRI ER, XE—ERE LBET
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IILERE—E
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Fig. 5 Schematic diagram of the grain refinement and second phase
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refinement mechanism of the Zr element
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KEENBINMIEMN, EHBKeLIEGEHFEMERNA
hE, EnfiaEfMEKEos517 (190+8) MPa
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(BK20) . BAZ711. Mg-xBi (x=3%, 9% ) FlMg-
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Fig. 6 Tensile properties of as-cast B6 alloy, BK60 alloy and BK61
alloy, respectively

R2 HBEBMg-6BivZr (x=0, 0.5%, 1.0%) A&5EIR
EHEMY-BiR & SR MMEREXTEE
Table 2 Mechanical properties of as-cast Mg-6Bi-xZr
(x=0, 0.5%, 1.0% ) alloy compared with former
reported Mg-Bi alloys

A4 JEIEREE/MPa BUiiiEEE/MPa iR /% S:2%5 SCER

B6 90+5 1374 38+03

BK60 97 +5 172 +7 6.0+09

BK61 100+ 7 190+ 8 72+05
BK20 - 83(+3) 28(+03) [8]
BAZ711 - 120 35 2]
Mg-3Bi - ~58 ~4.0 [3]
Mg-9Bi - ~70 ~5.0 [3]
Mg-3Bi-2Sn ~-80 105 ~5.4 [4]
Mg-3Bi-4Sn ~98 131 ~6.5 [4]
Mg-3Bi-65n ~82 128 ~6.9 [4]
Mg-5Bi-5Sn-1Mn ~ ~53 ~100 ~3.8 [5]
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Fig. 7 Yield strength as a linear function of d "2
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Fig. 8 SEM micrographs of fractured tensile samples of the as-cast alloys
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Effects of Zr on the Microstructure and Mechanical Properties of As-Cast
Mg-6Bi Alloy

MENG Shuai-ju"*?® XIAO Hao-ran', LIU Hao', WANG Meng-lu', ZHANG Feng-xia', ZHANG Jing-jing', LIU
Hai-feng®
(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology, Lanzhou

730050, Gansu, China; 2. Wenzhou Pump and Valve Engineering Research Institute of Lanzhou University of Technology, Wenzhou
325000, Zhejiang, China; 3. CITIC Dicastal Co., Ltd., Qinhuangdao 066011, Hebei, China)

Abstract:

In order to reveal the influence of Zr alloying on the microstructure and mechanical properties of Mg-6Bi
alloy, as-cast Mg-6Bi-«Zr (x=0, 0.5, 1.0 wt.%) alloys were prepared, and their microstructure and mechanical
properties were characterized and tested by SEM, EDS, XRD and electronic mechanical performance
testing machine. The experimental results showed that the average grain size of the as-cast Mg-6Bi alloy
microstructure was about (302+46)um, and there were a large number of Mg;Bi, phase with a size between
(1-90.12)pm at the grain boundary. The 0.5%-1.0% Zr element alloying can not only significantly refine the
grain structure of Mg-6Bi alloy, but also has a significant refinement effect on the Mg;Bi, phase in the alloy.
Among them, the average grain size of Mg-6Bi-1Zr alloy was (128+65)um, and the phase size of the Mg;Bi,
was between (1-28.33)um. Both the strength and the ductility of as-cast Mg-6Bi alloy significantly increased
with the increase of Zr element content, due to the enhancement of grain boundary strengthening and second
phase strengthening effects, as well as the significant weakened cleavage effect original from coarse Mg;Bi,
particles.

Key words:
magnesium alloy; Zr element; microstructure; mechanical properties
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