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Sintering properties of nanometer 90W-7Ni 3Fe composite powder

MA Yun-zhu, HUANG Baryun, FAN Jing-lian, XIONG Xiang, WANG Deng-long
(State Key Laboratory of Powder Metallurgy,
Central South University, Changsha 410083, China)

Abstract: Nanometer 90W-7N+3Fe composite pow der synthesized by spray drying-H, reduction method was pressed and
pre-sintered at 800 C for 120 min. Sintering characteristic of samples were studied at different sintering temperatures and
durations. Fracture morphology and W crystalline sizes were measured by SEM and optical morphology, respectively.
Relative density, tensile strength and elongation of samples were also measured and analyzed. The results show that when
sintering time is 120 min, properties of samples change evidently with increasing sintering temperature. Relative density,
tensile strength and elongation of samples arrive at maximum values of 99.0% , 900 MPa, 13% at 1 390 C, respective-
ly. When sintering temperature is 1 390 C, properties of samples change evidently with increasing sintering time. Rela
tive density, tensile strength and elongation of samples arrive at maximum, too. Average W crystalline sizes are 15 ~ 20
Pm and W crystalline morphology are spherical or nearly spherical. Sintering temperature is lower 80 =120 T than gener-
al sintering because of higher sinterability of composite powder. Middle phase W3¢ 73 Nigg. 21 Fexg 06 appears in matrix

phase.
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Table 1 Properties of nanometer 90W-7Nr3Fe

composite pow der

d gpr/ nm Crystalline size/ nm Fsss/ Hm w(0)/ %
96. 6 26.1 0. 64 0.23
w(W)/% w(N)/% w(Fe)l% w(N)/ % w(C)/ %
89.6 7.13 2.93 0.07 0. 028
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Fig. 1 Morphologies of nanometer

90W-7Nr3Fe composite pow der
(a) —SEM; (b) —TEM
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Fig. 2 Fracture morphologies of samples pre-sintered at 800 C for 120 min
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Fig. 3 Property curves of samples at different sintering temperatures

(a) —Relative density; (b) —Tensile strength; (¢) —Elongation
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Fig. 4 Fracture morphologies of samples sintered at 1 330 C for 120 min
(a), (b) —=SEM; (¢) —OM



14 55 8 I

iatE, 2 9K 90W-TN3Fe H A R B4 ik

* 1385 -

60 .90 . 120 F1 150 min FJ 45 HF T 8 45 £ 1 A0 X 28
FE PR A | B R R AR £ . B 6(a) TT L
FH, FEERSENEM 30 min ZEKZF 120 min, ik
FEAR T 25 5 AN 97. 5% FHEI 99. 0% 5 >4 %6 45 W) 1] &8
I 120 min B, 3RFEAE X 25 B SR T B, o8 45 ) 1]
9 150 min I, FHXTEEFERER 79% Zota, SEERAE
HELE B Ryt g, HFRm B IR, A I
fl.

Kl 6(b) & & 6(c) LA AL R . XA B
B R S AH AR o0 A 3R B, 4845 1A 8 60
min I, BEAREERA KK, H OBk, HEEL
AEFE T, FEAAH I AR ARSI 5], B R &
BED S, SRS RS SREA S, fr
A INF JEAS bk W o DR R S it Rz 5 R AR 1) S T
B 7). BFE 0 RN S A AR AN L BRI
I8 120 min I, 2550k O g Bk, 7 i s2 56 it
206 R 53 Shy B it L P 2 i A L A SRR L A A P e
iR 5), PR h o R R L A 2 H T A KA,

BEE I TR) AR S A, A BT 5 5 0 S A 22 40 Rl
TRE, MEERESE 600 MPa, EAHERESE 7% /4.
W25 THE-H, LSRR EE SR
I B R R A B, B oA 3 AY, UKL R 4
AN, PR SR, ARERY R R, BoR R
REMRTSERE AL, (75 40 K0k R 1 b8 &5 7% M R K4 i,
S AdE 2 il FE R B Xl RE A 2844 AH 2547 EDX
REIG 7 AT ( 1 8), RILIEEARAHHILEE /R En (W) n
(Ni): n(Fe) = 30.73: 40. 21: 29. 06 ] W30.73N1is0. 21
Feno. o6l A . X2 N B IRICE - W15 T 1% -
H, it JR %Sl % K2 & R R 7K EB5R
G, &I M 1R - Bk RETRE, #
T ICRZ BRI HBOR R, Fral iR m T u RS
Y-(Ni, Fe) IS MEE, FHIEBOSIEA v-(Ni,
Fe, W) ( HILI W30, 73Nis0. 21 Feao o6 A2 —Hf) , 1R
PR REHT LB, A TR KOR . X R
VR I I AT e e ol a v BB A R O 1

o WK, I BRAR T AR I F rh A AR /Y T 1 RE

"

-

B 5 1390 CHRIE 120 min WA I O LS50

Fig. 5 Fracture morphologies of samples sintered at 1 390 C for 120 min
(a), (b) —SEM; (c¢) —OM
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Fig. 6 Property curves of samples sintered at different durations

(a) —Relative density; (b) —Tensile strength; (¢) —Elongation
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Fig. 7 Fracture morphologies of samples sintered at 1 390 ‘C for 60 min
(a), (b) —SEM; (c¢) —OM
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Fig. 8 Image and composition of

matrix phase of samples
(a) —SEM image; (b) —Composition by EDX
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