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Abstract; The sintered WC-Co with ultrafine grain sizes ( <0.5 nm) is called ultrafine cemented carbide, which pos-
sesses optimized properties such as hardness and strength. Efficient tools prepared by ultrafine cemented carbides have
been used in aerospace, nuclear energy, automotive, generating equipment, new energy and other fields of electronic
communications. The development of ultrafine cemented carbides and raw materials was systematically introduced and re-

viewed, mainly in aspects of the preparation, property and characterization of ultrafine tungsten carbide powder, ultrafine

cobalt powder, WC-Co composite powder and ultrafine cemented carbides in China. Prospects on technology of the ultra-

fine cemented carbide were discussed finally.
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Fig.3 SEM images of ultrafine tungsten powders prepared by Joint
Material Co., Ltd., Japan (a), Dow (b), and GESAC (c¢)
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Fig. 4 XRD pattern of 0. 3 pm WC Powders
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Fig. 6 SEM image of mixing powders prepared by pure water
as the milling media in GESAC
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Fig. 7 SEM images of ultrafine cemented carbides prepared by

GESAC: (a) 0.2 pm and (b) 0.4 pm
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Fig. 8 Sinter densification curve of ultrafine cemented carbide

TE R A ot B R bR I AR R, 1000 “C i WC/WC
FURLIT ff A A2 AR BRAS , 00y WO dloki 23 R 5 1 3 3L
AR A AR BT LA, T R A A 0 554 )
KRR ALBEMLEE R I, b b 400 o 50 4 3R A2 WC e B
Ab, A WC SRR A RLIY AR g R K, VE R
Bty WO SR KM RSO F e e,
VC &P EREF & W TR M Cry G, i RUHLE a-Co
—e-Co MR, PREBFASMBIME, Wi, CrnC, K
JIAET LA S A 20 5 R R 5 4 O TR0 T 2Pk fE o FL
e 200 0 RS 5 A 7 o, R SR P R s R A
VC I Cry G, fSCitcRL Il 50), #RIEA M Tk bR T B
R GE LRI, LI 1 JCFR La, Lu fiokc
WG FERA R0, B¢ Lu iR B R & &k A A
T IRE
3.2 BARERAEMNENSIERE

WG R BTG 4 = DR AR BRI . oA | W5
TR ORI R A bR AS L R K SR 4G A o



44

Hh R R 2

$31 %

FHARMIET, HATE Al C 20T LU i A
WC SRLEE S A ¥ 57 0 G5 46 5 [ /0 11 6 A0 o B O 5 4
(WK 5), &4 MR RS KRR & .
#1740\ (GESAC) FlE SN F /A |l A =
PR A7 20 A LS T A AT R PR . AESR 1 R, T

AW B B 2 A I S O RE L AN, U R
YJ7E 4 000 MPa DL E, 2t 5 HLAE 5T & 4119 (2 000 ~
3000 MPa) . {HAFERMR, BT 2 w108 40 & i
G 4 i PR RE SE 42 v LA [ S0 s i = A AR BB S, T
AR SR 5 T AT W A3

x1 HHBHREMSERES SR FIERE
Table 1 Grades and properties of some ultrafine cemented carbides
Trade-name WC/ pm 1w,/ % D/g+ em ™3 HRA HV/MPa TRS/MPa Kyo/MPa - m'?
GU092 (GESAC) 0.2 9.0 14. 50 94.5 2010 4 860 —
GU25UF( GESAC) 0.4 12.0 14.10 92.8 1 740 5 200 9.8
GUISUF( GESAC) 0.4 9.0 14. 50 93.5 1 845 4980 9.6
GUIOUF( GESAC) 0.4 6.0 14. 80 95.0 2 100 4 820 9.5
KFC55(KONRAD) 0. 2(Self-defining) 9.0 14. 50 93.9 1 950 >4 000 9.3
AF209 ( Sumitomo) 0.2 9.0 14.50 93.5 1 845 4 000 8.4
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Table 2 Cutting parameters and service life of four helix end mills for printed circuit boards

Trade-name of T £ cutt Rotational Amount of feed/  Cutting speed/ Mean life/
cemented carbide ype of cutter speed/rpm mm + min ! m + min ' can ferm
GUIOUF( GESAC) $0.8 x5.0 38 000 0.3 240 12.2
6UF ( Sandvik) $0.8 x5.0 38 000 0.3 240 8.7
GUIOUF( GESAC) ¢$2.0x10.5 30 000 0.8 720 73.1
6UF ( Sandvik) ¢$2.0x10.5 30 000 0.8 720 56.9
Note: Data from detection report of national cutter quality checking center
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Fig. 9 Wear extents of the blade and the tip of two twist drills

for printed circuit boards
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