F14EH oM o E A 4R R 2004 4 6 A
Vol. 14 No. 6 The Chinese Journal of Nonferrous Metals Jun. 2004

L E S5 1004 ~ 0609( 2004) 06 ~ 0907 ~ 05

95W-5( Ni/ Fe/ Co) & 4= PRI B LR Sy 2k fe "

B3Rt 2, EREL T
(1 WRIE TR R MOELRRSE 5 TR, WA/KIE 1500015 2. WA/KIE Tk ST ARERVBRFONT, W/kiE 150001)

O M T 95W-5(Ni/ Fe/ Co) & & I R YA & T 245 M R ARIE B 5 Sy vhhe, AT 2 thne 5 iE R
Mok R ML . B X A SRR W DR BT, BN T A SRR T RS A U I O AT . 4
R 95W-5(Ni/ Fe/ Co) &4 it N HA B B R E K — & B BB s 1% & & KR M4 10 3= 22 IR B2 T s ik 5
R I Wk 8 ) AT T 80000, 9 0 S 7 AR IR %K 45 128 T AR /IS 51 15 9SW-5( N/ Fe/ Co) B 4 1 ¥4 e Pk s 253 B 7
- 50 CZiAy, BLET ek Wi DL B0k B & AR B 32 .

TP A]: 95W-5(Ni/ Fe/ Co) & 4x; 1RIE WAL J124bERE; itk

&3R5 TG 376.4; 0 64.6 SCHERAR IRAD: A

Low temperature microstructure and mechanical properties
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Abstract: The characteristics of podwer metallurgy, low temperature microstructure and mechanical properties for 95W-5( Ni/
Fe/ Co) alloys were studied, the relation curves between mechanical properties and temperature were provided. After analyzing the
tensile fracture of the alloy with SEM, the microcosmic essential of diversification of this alloy was discovered by discussing low
temperature microstructure and mechanical properties. The results indicate that the alloy has much higher strength and certain plas-
ticity. The main reason for low temperature embrittlement is that the yield strength increases with temperature dropping, the tung-
sten particles cleave prematurely and the binding phases deform hardly. The transition temperature of 95W-5( Ni/ Fe/ Co) alloy is

about — 50 C, at which the embrittlement mainly results from the cleavage of tungsten particles.

Key words: 95W-5(Ni/ Fe/ Co) alloy; low temperature microstructure; mechanical property; embrittlement

95W-5(Ni/ Fe/ Co) Mm% EH A& MM RG4S MR PUME B P Ik R, 78 5 iR &5
AR, TERE LB TSR ENTESE  SEpEsmEa 2R R L AR g 95w-
RE . Bl 2R B AR PR R R DB R AR T B R 5(Ni/ Fe/ Co) & 4= 7E = ¥ T B A B 11 o JE A R 4
BrREBEEEEEMIAMEEEIRTFLHE TS . KWIN TS, MXrpRiRiEdgz! 9, |
TR mEERASEEEER  CPIRRE ST IHEE SMASRRE L KT s D . ek
PR AR v S R AT IS IR RE ) - R P S H [ 11] 7047 T 93WNiFe 7£ 473 . 293 . 213 . 183 f1 77 K

© EEWH: “+ 1 B REE AR B E S0 E WeFe H#E: 2003 — 06~ 02; &7 HIH: 2004~ 03 08
YEZ RN FBook(1963 7)), B, Bl#PE, it
WIEE: BI30R, HL; fBiE: 0631~ 5687209; 0451 ~ 86418733; E-mail: fwinb@ hit. edu. cn



. 908 - R 4 R

2004 4 6 H

TR P e S E K A B SRR AL Z . AR SR
KHARFEWHELZ, fEmBt e E 5 s B A
WORAE B i LR AT 3R T, Hl& T8 & &8,
NSEPRA RS T2 > & 8 fE R R AT
FHRT I, 5% Hs ) i B — 77 1D AT DR B K
BRI LG, I — 07 iy ok T RBLE 77 A R I KR %
RV E YK BT IR E B RE, BAL R
ZROR, b7 A FEAINRER ML T- 40 C, (KR
HEAb KIS IS5 A . O T i € 95W-5( Ni/ Fe/ Co)
B EREORRE R I = e AR BT, A SR XY
95W-5(Ni/ Fe/ Co) A 4= AR it 41 2R 45 44 5 AH M. (A%
B RE AT

1 5K

SR WK B WOs 28 DU I8 TR 47 5 YR8 SR
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1) JB¥  $% 95W-5(Ni/ Fe/ Co) 5t 43 B L FREX
FFMAR, RIERNEEERENL S . B 201,
KA YG KA A48k, BRIEAA 10~ 15 mm, B
PRGN 36~ 40 r/min, EREERTE 2N 20 h, VR H
BREENLG I 100 H J .

2) BEHE KIREFRBHEAN2 5~ 3.5 mm
JEREEE, HILE T &R E N T A S
J&, PRUEH JJAN/NT- 220 MPa .

3) ARG Kope s JE b B R i 0%
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mm/ min, KA SR . BB AH B4 5 1 ORHE
1000 CLR¥E 1 h 57K . ¥ KJEHAE 1200 CHIE
SR K 5 h, ARG BREA .
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Table 1 Phase composition of 95W-5(Ni/ Fe/ Co)
alloy at room temperature

(mass fraction, %)

Phase composition w(W) w(Ni) w (Fe) w ( Co)
Tungsten particles 97.7 1.5 0.8 0
Binding phases 23.2 53.6 20.7 2.4
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Fig.1 SEM image of tensile fracture
at room temperature
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Fig.2 SEM image of cleavage of tungsten
particles at room temperature
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# 2 95W-5(Ni/ Fe/ Co) £ & ARG 115 &

Table 2 Tensile strength of 95W-5(Ni/ Fe/ Co)

alloy at low temperature

Temperature/ C 0p.2/ MPa 0,/ MPa & %
0 759. 1 973.0 12.0

- 10 759.5 990. 0 9.8

- 20 769.0 982.5 9.0

- 30 818.5 1027.0 8.8

- 40 880.0 1045.0 8.2

- 50 886.0 1063.0 4.0
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Fig. 3 Relation curves of 0, and

0p.2 with temperature at low temperature

=60 -40 =20 0 20
Temperature/C

Kl 4 G 95W-5(Ni/ Fe/ Co)
HEEME § GEERXR

Fig.4 Relation of tensile elongation
with temperature at low temperature
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Fig. 5 SEM images of tensile fracture at different temperatures
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