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Table 1 Powder properties of molybdenum-rhenium alloys

with different Zr O, contents

ZrO, content Relative

Sample /% > Particle size/pm density/%
MR14 0 3.52 98.43
MRZ7 0.7 3.06 86.50
MRZ10 1 2.84 84.64
MRZ20 2 2.26 84.10

1 AF zr0, & EAHBR G & K R IBH
Fig.1 Powder morphologies of molybdenum-rhenium alloys with different ZrO, contents: (a) MR14, (b) MRZ7, (¢) MRZ10, and (d) MRZ20
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Fig.2 Element mappings of molybdenum-rhenium alloys with different ZrO, contents: (a, b) MRZ7, (c, b) MRZ10, and (e, f) MRZ20
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Fig.3 Metallography of as-sintered molybdenum-rhenium alloys with different ZrO, contents: (a) MR14, (b) MRZ7, (¢) MRZ10, and

(d) MRZ20
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Fig.4 Element mappings of as-sintered molybdenum-rhenium alloys with different ZrO, contents: (a) MR14, (b) MRZ7, (c¢) MRZ10, and

(d) MRZ20
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A Zr0, & AR Bk & 2 9 IPF &
IPF maps of molybdenum-rhenium alloys with different ZrO, contents: (a) MR14, (b) MRZ7, (c) MRZ10, and (d) MRZ20
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Fig.6 Grain size of molybdenum-rhenium alloys with different ZrO, contents: (a) MR 14, (b) MRZ7, (c) MRZ10, and (d) MRZ20
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Fig.7 TEM images of MRZ7 alloy: (a) morphology of ZrO; particles, (b) element distribution, and (c) high resolution image of ZrO, and

matrix interface

2.3 ZrO X 4 RERI MM
231 HERAEEE
X} o 4 75 AVEL I 25 1 A SR AT 4E TQRE FE (B 0 5

S o EAER-FME, wiE 8 Fron. LUK, B
i ZrO, R MBEIN,  Joe 45 HORE 1) 4 IR AE B2 12 8 Uk /)
X T ZrO, UKL 1) 38 22 5 1 B e 45 i B FLIR . AT
I RRCT R L RORLRE FE (0 BT, AL o AR A 5
1, U8 I ZeO, RIURL 1) 4H Bk & 4 4 IQ A B2 AR 45 LA R =,
Hh zro, 58N 0.7% (MRZ7) I 4k [ 5% i oA

163.02 /) Sintered a

MRZ7 MRZ10 MRZ20

Kl 8 ANIF ZrO, & 5 HH PR <5 A 28 ERRE
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Fig.9 Mechanical properties curves of molybdenum-rhenium alloys with different ZrO, contents at room temperature: (a) tensile strength,

(b) yield strength, and (c) elongation

Kl 10
Fig.10 Tensile fracture of molybdenum-rhenium alloys with different ZrO, contents at room temperatue: (a) MR14, (b) MRZ7,
(¢) MRZ10, and (d) MRZ20
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Effect of ZrO,on Microstructure and Properties of Molybdenum-Rhenium Alloy

Wang Guangda'?, Ren Xueting', Xiong Ning?, Kuang Chunjiang’
(1. Central Iron and Steel Research Institute, Co., Ltd, Beijing 100081, China)
(2. Advanced Technology & Materials Co., Ltd, Beijing 100094, China)

Abstract: Molybdenum-rhenium alloy has excellent mechanical and machining properties, and is a key structural material in fields such as
electronics and nuclear industry. Adding zirconia to molybdenum rhenium alloy forms dispersion strengthening effect; when the effect is
combined with deformation strengthening, the mechanical properties of the material can be improved. The particle size of the alloy powder
decreases with the increase in ZrO, content, with the smallest and most uniform grain size at a content of 0.7wt%. ZrO, particles exhibit a
pinning effect during the deformation and fracture process of the alloy, significantly improving its mechanical properties such as tensile strength,
yield strength, and elongation. The tensile strength and elongation of ZrO, strengthened molybdenum-rhenium alloy reach the highest value
when the ZrO, content is 0.7%, and then decrease; ZrO, is basically dispersed at grain boundaries and forms a good bonding interface with the
molybdenum matrix, which can inhibit the migration of grain boundaries and improve the deformation resistance of molybdenum alloys.

K ey words: molybdenum-rhenium alloy; zirconia, dispersion strengthening; microstructure; mechanical properties
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