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[dean size Purity Main impurity
S m /% content/ %
w 3.0 99.5 C:0.0023, O:0.098
Ni 2)66 99.5 C:0.15, 0:0.25, S:0.005
Fe 397 96 C:1.02, O:1.36, N:0.3

2 ZRERESHh

LR R, K SEERAY R ob i K R
RE T SR A4 B 2 BE BRI, B RORE R R B R
1AM FE, FERXNABEE, BEAB
BHHBE R E ARG, KRtk
k. H—HH, ERERELIRP, 4T
R d R 2 B AR, RE AR
REBMABEZAREREBNESSR, &
REGEDMEH, RXRHEERaTER LY
R, RERTRIMET R, B W HERM
y(Ni, Fe) H3EMMK, mME 1 R, RESh
A, B1% A, B, C ZbBR A4 54934
W-6.96 Ni, 94.17 W-5.83 Ni, 45.82W.-6.78

WIREE BA: 1998 —06—15; ¥ H Bi: 1998 — 09 - (7



http://www.cqvip.com
http://www.chinatungsten.com

£ OO0 http://www.cqvip.com|

- 328 - TEESSEMER 1999 ¥ 65 A
17.5 O-1350C
Theorectical density &—1400T
= B—1440C
'5 16.9}
"
5
H 6.3
&
15.7

0 5 10 15 20 25
Milling time/h

B2 RESWAREER AL
Fig.2 Variation of sintered density

with milling time

BE1 BRERREEESRAESR
SEM photographs of 90W-7Ni-3Fe
milled with incrdasing time

{a)—5h; (b)—10h; {c}—20h;: (d)—30h

Fe-54.43Ni, FABREERT (R, T 8UE >,
FRRSENS, Bl W(Ni, Fe)ll &< #.
MEREE 10h /T, A+ A, B, C3 EFFE R
43R % 89.16W-0.91Fe-9. 92N, 90. 1L6W-
1.73Fe-8. 11Ni, 85.70W-3.34F-10.96Ni, [
BREE 5h, 10h, 15h, 20h, RSaE53G 3 Im

Fig.1

FHEHRESHEAETR. EMEMAISES.
BHHSANERE, WRBEEZSHAE, r BB
s AE W RREHE, B waEERF,
Row BUBEWEFREE, TMHW R HSH
A, RE245um, ME 4 iR HEHOLE
WWAREMH W-y HE TN, L8 W R
BRHE, v ABEENS4AH W KB4/
ARERGEHRABEFRTMEAERE. HE
C, O, N B{RFEmir. it W-W BRI W-y
HAE<EERHE R,

BIREAS AR S, LA 100 MPa B89 FE M IE i B i
¥, TE700~900 C Wi¥E 2h, H, HBEPH.
MIEE 1350~ 1440 C T H, THeS, HirdH
B A 2 B . EAEREER RIS, it
HMin, {HL4BRERRKKE, b TH& S0
WEER HELEERSR, REEERTT
BE. BREE 10~ 15h B, e EER®, &
1400C, FHXT 8 E A 35 98.2% ~ 9%, 7
1440 CHe& 2h B 2B, hihmFHRE
A EE L E 3 R, ATH, REES&H
MG REEE,; BRE10~-1ShHET BEE.
f£1400 CHesint, hIHIEMEIA 800 MPa U L ;
TE 1440 T 5, ¥ 3% 900 MPa, H 5 4 81 # #+

920
é" B25
-
< 730
:
; 635,
g
~ 340
O—1400TC
445 ®—1440C
¥ 3 10 15 20 25
Muling time/h

BE 3 fir{e 8 BF AR BR BE B E) AR 1L
Fig.3 Variation of tensile strength

with milling time



http://www.cqvip.com
http://www.chinatungsten.com

£ OO0 http://www.cqvip.com|

HoWmam ' FRES. HUEESSMEHnG - 329 .

1991, 4, 183 ~194.

2  Chaiat D, In: Tungsten Refract Met, Proc Int Conf,
2nd. 1994: 57 —64.

3 Heaney DF, German R M and Ahn 1 S, Advences in
Powder Metallurgy, 1993, 2: 169 —179.

4 German R M. Advances in Powder Metallurgy,
1996, 3(11}; B1 - 97.

5 SungCY, Mani S5 and German R M. Advances in
FPowder Metallurgy, 1990, 1: 469 —482.

6 Mani S S and German R M. Advances in Powder

H4 F1440THE 2h HREAR Metallurgy, 1990, 1: 453 —4567.
Fig.4 Microstructures of tungsten heavy alloy 7 German R M. Advences in Powder Metallurgy,
sintered at 1440C for 2h (milling for 15h) 1991, 4. 183 - 193,
{(a)—OM; (b)—SEM 8 Edelman D G et 2l. In: Tungsten Refract Met, Proc
. Int Conf, 2nd. 1994 227 —233.
3 Hig 9 Haerdtle and Sylvia T. In: Tungsten Refract Met,

Proc Int Conf, 2nd. 1994, 169—76.
RO HE 3R BB TY LA #)|4B AR 4 19 5 Y W-Ni-Fe 10 Muldra C G. In: Tungsten Refract Met, Proc Int
Fecah HBEEME REBERIK £ Cond, 2nd. 1994: 157 - 167.
1400—~1440 T B, TTREIFESR 1 ell W E. In: Tungsten Refract Met, Proc Int
#, FRARSEYRERN —ZHWES, TR Conf, 2nd. 1994 6575,
BAGH D, FA 25 pme HF K BHRe 10 Bofonor B Toumal of Alloys and Compounds,

Q 1993, 199: 125-128.
i?%ﬁ%ﬁ;ﬁi AR PERER LA & o i 13  Lee|Pee-Yew, Chen Tzeng-Rong er af. Materials

Science and Engineering, 1995, A192/193: 556 —
CES 562.

RING OF
TUNGSTEN HEAVY ALLOY

Fan Jinglian, Qu Xuanhui, Li Yiming and Huang Baiyun
State Key Laboratory for Powder Metailurgy.,
Central South University of Technology, Changsha 410083, P. R. China

ABSTRACT The characteristics of milled W-Ni-Fe powders end the physical and mechanical properties of solid state
sintered compact were studied. The results showed that, milling can produce homogenous pre-alloyed powders, after salid-
state sintering et 1400~1440C, full density and very fine polygonal tungsten grains (2~ 5pm) are achieved, and ten-
sile strength can be 900 MPe over, elongation can reach 3% .
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