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Fig.2 XRD patterns of the reaction products of carburization at a
series of temperatures with 0% Pt (a) and 0.01% Pt (b) in

the raw powders
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Fig.3 SEM images of the reaction products of carburization for 2 h
at different temperatures with different platinum contents in

the raw powders: (a) 0.01%, 1050 C and (b) 0%, 1200 C
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Fig.4 XRD patterns of binderless tungsten carbide sintered at

different temperatures and isothermally held 60 min
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Fig.5 Fracture surface SEM images of binderless tungsten carbide sintered at different temperatures: (a) 1400 °C, (b) 1500 C, (c) 1600 C,

(d) 1700 C, and (e, f) 1800 C

6 &K H AN A2 5 AL A4 R O AR TE 3 0L
&l 3a Al 3b)#E 1700 “C/40 MPa, {41 60 min % i JCKS
GEANRE A 4 BT 2L 1 SEM 250, 6a il L, s
110.01% Pt 1¥] WC ¥4 i JCRG 25 AR 5T 5 <, & <ty
RIS 40/, RS AR I P34 kAT 263.6 nm, FL
B, FHXTEUE EIAF) 98.8%. B 6b AN Pt () WC
RGO SRR A 4, R KNI A], RiAR AT
7t 200~2000 nm JuH PN, fLERZ, FHXT2FEAH 89.1%.
YK ARAERELE I, WA /N BRI S, i
FEARTIAUEOR, BRAEGS L b4 I . AT s I BN
7 0.01% Pt [¥] WC ¥R it/ & Pt AEbesl i B b il
WC R FH B PRdomE, FRRedimfbne, femmit
B Y HEE S . B R L, R R R TESURRLEE X T%
Sk R JCRG S5 AR G S TOW S5 R AR RS2

Bl 7 2k 1700 °C ke 45 ¥ 0K 45 AR B T & 4 1)
TEM I 7 LL K EDS fgit. W& 7a. 7b Fiax, WC
It RS, RIS A), ORI H D R ) 3k
RAE Ky 2230, KA o Rk S8l ok o B B 7e ] BA
LI ) G FERNARAR ) 2 AN doRE, SRR T, Bl
M E 2 A, 2 AR ag s, S5 . B
7d F1 7e R 7o s S AL S A RLE) EDS BEE
B R I Pt oo E DU A AT #E, B Pt
A N & KA, EDS i LUK 2]

K 6

Fig.6

1700 CARFAH & WC 845 1K TR 45 FHRE T 45 <6 1 T
Z4TH SEM L H
SEM images on the fractured surfaces of binderless
tungsten carbide sintered at 1700 C with 0.01% Pt (a)
and 0% Pt (b)



114 AR A -

Pt AR TR RSB A oK WC Ry B LR Pk RERTT 5L

* 3851

B

Spectrum

> Spectrum 1

Energy/keV

W Spectrum 1 d Spectrum 2 ©
=
3
2
g
2 e N
w w W
o v o Wl AN
0 2 4 6 8 10 0 2 4 6 8 10
Energy/keV

Bl 7 1700 °CH R4 Jo R 45 AHAT R & 42 1f) TEM [ 5 fI EDS fg i
Fig.7 TEM images (a~c) and EDS spectra corresponding to the spots marked in Fig.7b (d, e) of the binderless tungsten carbide sintered at

40 MPa and 1700 ‘C and isothermally held for 20 min: (a, b) low magnification images; (c¢) HRTEM image of grain boundary
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sintered at different temperatures and isothermally held

for 60 min
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Preparation and Sintering Properties of Nano WC Powder by Pt Catalyzed
Hydrogen-Free Carbonization

Chen Weicong, Tang Jiancheng, Ye Nan, Shi Xingwang, Zhou Weiwei
(Nanchang University, Nanchang 330031, China)

Abstract: In order to solve the problem of slow reaction rate and particle growth in hydrogen-free carbonization, a small amount of Pt
(0.01 wt%) was added as catalyst in the carbonization process to improve the reaction rate and then nano WC powder was prepared. The
binderless tungsten carbide was produced by hot press sintering (HPS) at 1400~1800 °C with an applied pressure of 40 MPa. The effects of
Pt addition on the sintering performance and microstructure of WC powder, and the effects of Pt addition and the sintering temperature on
the densification, microstructure and mechanical properties of the sintered sample were investigated. The results show that a small amount
of Pt (0.01 wt%) can significantly reduce the temperature of hydrogen-free carbonization, and the prepared WC powder is fine and uniform
in particle size. As the sintering temperature increases, the density of binderless tungsten carbide increases, the grain size increases, and the
hardness and fracture toughness increase. However, a too high sintering temperature results in abnormal growth of grains and W,C phase,
which leads to a serious decline in the fracture toughness of binderless tungsten carbide. When the sintering temperature is 1700 °C, the
hardness and fracture toughness reach the maximum values of 28 870 MPa and 7.1 MPa-mm'?, respectively.

Key words: hydrogen-free carbonization; tungsten carbide nanopowders; binderless tungsten carbide; hot pressing sintering
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