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Study on sintering properties of nano Mo—40Cu composite powders

prepared by hydrothermal method and hydrogen reduction method
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ABSTRACT The Mo—40Cu composite powders were prepared by the hydrothermal and hydrogen reduction method, the effects of
sintering process in the hydrogen atmosphere on the microstructure and mechanical properties of the Mo—40Cu composites were
studied by X-ray diffraction (XRD), scanning electron microscope (SEM), and transmission electron microscope (TEM). The results
show that, the optimum process parameters for the powder preparation are 400 ‘C for the hydrothermal temperature and 700 °C for the
hydrogen reduction temperature, obtaining the homogeneous Mo—40Cu composite powders with the powder particle size of 70~90 nm.
The optimum sintering process in the hydrogen atmosphere is sintering at 1300 ‘C for 2 h, the relative density, bending strength,
hardness, electrical conductivity, and thermal conductivity are 98.1%, 1060 MPa, HRA 51, 20.8 MS'm™', and 191.7 W-m K,

respectively, and the thermal expansion coefficient is 10.8 x 107 K™' at 500~700 ‘C. The microstructure of Mo—40Cu alloy is

ks HEA: 2020-05-20

EEWMB: EXRERRFEEERMINE (51675176) ; WIFGE BARIEEERIIE (20171J2091) ; MMHEHE TS
FEREVMINE (14B065)

DOI: 10.19591/j.cnki.cn11-1974/t£.2020050010; http://journals.ustb.edu.cn



<378 - MR\ SR

2020 410 H

homogenous with the grain size of about 3~4 um.
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Fig.1 XRD patterns of the Mo—40Cu precursor powders at
different hydrothermal temperatures
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Fig.3 SEM images of Mo—40Cu composite powders
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Fig.4 TEM images of the composite powders at the reduction temperature of 700 ‘C: (a) TEM image of powders; (b) high resolution
TEM image of powders
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Fig.5 Density and relative density of the Mo—40Cu alloys

sintered at different temperatures
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Fig.6 Bending strength and hardness of the Mo—40Cu alloys

sintered at different temperatures

2.3 Mo—40Cu & & HI4IFB M RE

K] 7 A Mo—40Cu & & L R MG R 5heqq iR
FERI% R . HEAA, Mo—40Cu &4 H S RE
1200~1300 “C Z[AIMInEeh, 322 RIONBE & e dh
TR, RS PR NS IRAE Cu 7E Mo Btk 2 1]
MBI, & RAEXT R EEREIn,  MTTTE BOR 4
¥y, SECE SRR, 7E 1300 CH H 53Rk 5|
B KAE 20.8 MS m, Bl HL G HOBHT AL, XA
TR IR RN S EGRAN Cu MIERIER S EHH
SRR BEE RS REZ TR, Mo-40Cu &4
G BN, 7 1300 CH, Mo—-40Cu A4
G HILS] 1917 Wm K. 7ERRLE IR B
1300 ‘CHf, Mo—-40Cu & &M SRS A P, FE
A e 45 S S BOHAR Cu IR ARG,
FIRIREIR, AT BG4 S FA R R

22 195

4190
T20¢F 1% 2
: 180 =
y F B B n
2 A E
= 175 &
318 ¢ -
i 170 %
£ b
Hi g J165 #

16 - 4160

1 1 1 1 1 IS

1200 1250 1300 1350 1400
J"))I‘ié/!‘i"}l‘llll}iz / 0C

7 AFEBELERE T Mo-40Cu &4 1 SR MG 2
Fig.7 Electrical conductivity and thermal conductivity of the

Mo—40Cu alloys sintered at different temperatures



38 EE S W

TR A K AGEAE TR LR 0K Mo—40Cu B & K S HLBE 4 TERERT Tt

*381-

1 8 J Mo—40Cu & 4 I FZIK R 405 IR
PR FR. HEWEL, 4R EEAE 100~200 CHY,
BEE RS BF, A SRR /A8 KB ik
EmT 200 C, &E&MHAK RECEIEEN: FHER
% 500~700 C, &aMRZKREE TRE, L3
10.8 x 10° K™ 4IRiEE =T 700 'CI, A 410
MK R B H Bt
24 Mo40Cu 5E£RIERELR

9 9 1200~1400 C T il 2 h besh ik B
M, Ho Xy Mo, KEXIE N Cu. HIE
AL, FERELSIRE TR, Mo, Cu FRi oAkt
Bk, MBS EREE R . MRS REN
1200 CH, Cu FRL A AAAEE], HHEESE—E
LB, SECE SR % ERMK; 78 1300 CHT,
Mo. Cu B35 mA0, FLIEED, MEHEUE;
Mpesh IR 1300 CHF, Mo Fki =4 T R4,
AR EALER, X2 Tk m e 45 IR 2 hn e

(a)

BRI i R B & R, R AR R ANE
B, FEPRHA T & AR

11.0
—n —N
_10sh
s
3100}
2
= 95F
=
W&
2 90f
B2
®ogst
80

0 100 200 300 400 500 600 700 800 900
PREEIRIL 1 C

B8 Mo-40Cu &< I HIEZIK 2 8055 Ml 2 5% R 25
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