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Table 1 Preparation process of YG12 cemented carbides

sample Sintering ] Sintering time Addition of tungsten
temperature/‘C /min nanopowders, w/%

A 1360 90 —

B 1440 90 —

C 1440 90 5

D 1470 180 5

Kl 2 43(YTO) K HIE JF ik W B K i) SEM R
Fig.2 SEM images of YTO (a) and tungsten powders (b)
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Table 2 Testing results of YTO and tungsten powders

Property (YTO) YTO-W  YTO-W (pretreated)
FSSS/pum 18 6.20 181
BET/m? g™ 2.0

Note: FSSS-fisher sub-sieve sizer

B 3 2 AU 5 BURL WK 22 BR B e ST A4 b 2
J BTN AR B4 4 FRLBE R R, R A (R AL B A U &5 SR 4 T
F2. NE 3 FIFK 2 AT LAE , 308 il Sk J5 sk
WL W o PRI 6.2 nm) 2 BREE i “T-16 b 7 5 ki
FERESY A T B3 AR A, B 2 TH AR SRR R 30 1)
W B K URL, 7EBRES i~ Ab B L R rh, RGO R
FRR R, W By KB R AL T R, A
FS2 T (0 R ORE,  FG 2% PORLBE 446 % 1.81 pm.
2.2 WC-Co BR&EHREMEREM SR

P 4 2 DLER B i P10 AR B ) WORY AR SRR BT 3R T
W, 43 AR AS [R)IELBE T Joe 45 AH [R]85 [] (90 min), il £ 1)
WC-12%Co $e&i1k A il B (B MALEUR ;& & mE
RERT I &5 Rk 3 Fisl.

B3 BREE T AL B Wk R 1Y SEM B
Fig.3 SEM image of the plate-like tungsten from YTO powders
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Kl 4 A[F WC-12%Co ke s i ) & (AL 21
Fig.4 SEM images of WC-12%Co alloys: (a, b) sample A and (c, d) sample B
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Table 3 Testing results of different plate-like grain WC-

129%Co cemented carbides

Sintering process oo

Hardness/ HRA
Sample Temperature/  Time/  density/% .+ cige

C min Front Side
A 1360 90 55.1
B 1440 90 73.2
C 1440 90 90.3 84.65 83.46
D 1470 180 96.6 89.05 87.61

Note: The front is compressed and the side is vertical to the front

ZERK W, WH+Co+C A KHE I KR, fEm T
IR EZ) 60 CHIMRE T (1360 'C) #4590 min,
WS s 4, HoAH X 25 FE AL 1 50 %K %2 55 %, K%
i AR AR T Z = MBCIR WC AR, 1T B R A
FETHE 2 1440 °C, Hh R4 S il ., HAR X %
FEHH 50 %MK % 73 %, HUR WC BRHENZ, &
oL I S 48 K

Jo P TR IR W SR (1) 25 T A B [ A8 e R R
Gy TR U A 1 LT 7 1n) i FE B X gR] s e g AR
B TR R T R LA R OB AR R RRCIR
Co, W, C, MURL 2 THI 71 (1100) 77 /) IR £ T7 1) A9 BB
B LU (0001) 771 CPATTIAD My s s K, I
HXHF CoW,C, BURLTf &, WC(0001) & [ ) 7 1 it 5
He WC AR 2, BT DL B F A K 2
T AT WC R R I8 B2, A R T A2 Btk
WC Ekil®®, HEREER 5N T KB IRA A4S, )R
PR AN SRR, B 5 T DRIVA - A H AL 17 51 A ok
FAL, ARAE A LA 1R AR PR KHRAROIR Bk 19
Bl e 4 il B2 TR B 5, & A e 46 I AR Fh I Al — A R
784, D& 4 ik ] Rk, B R SUE AL,

P 5 2 DAER BE i 710 AR B ) WORE K R JEURLFIT 3R
W, F 1440 T4 90 min, #4%H WC-12%Co k4

KI5 WC-12%Co K45 i ik C If) SEM I Jr
Fig.5 SEM images of WC-12%Co sintering alloy (sample C)
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Fig.6 SEM images of WC-12%Co alloy (sample D)
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Properties of Plate-like Grain Cemented Carbides Prepared from W+Co+C Base
Mixed Powder

Lei Chunpeng *?, Tang Jiancheng®, Liu Gang *, Wu Aihua ?
(1. Nanchang University, Nanchang 330031, China)
(2. Nanchang Cemented Carbide Liability Company, Nanchang 330013, China)
(3. Jiangxi Yaosheng Tungsten Co., Ltd, Ganzhou 341321, China)

Abstract: The WC-12wt%Co plate-like grain cemented carbides were prepared from plate-like W+Co+C (carbon black) base mixed
powders. Effects of addition of nanometer tungsten powders and sintering processes on the microstructures and properties of the plate-like
grain cemented carbides were researched. Results show that the relative density of the WC-12wt%Co plate-like WC grain cemented
carbides is of nearly complete densification, reaching 97%. The hardness of the alloys exhibits obvious anisotropy. Higher sintering
temperature, longer sintering time or nanometer tungsten powders addition are favorable to sintering densification and the formation of
more plate-like WC grains.

Key words: tungsten oxide powders; morphology structure; ball milling; plate-like structure
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