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Tab.1 Properties of materials powders

(mass fraction, %)

Powder W Ni Fe (0} C S d/Bm
W 99.98 0.0006 0.001 0.079 0.0017 2. 60
Ni 99.7 0.16 0.085 0.001 2.80

Fe 99.8 0.13  0.0077 7.58
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Fig. 1 Hardness of A7 3 alloy as function of
aging time at different strain aging
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Fig. 2 Hardness of Ao/ alloy as function of
aging time at different strain aging
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Fig.3 X ray diffraction patterns of

strain aging W-NrFe terary alloy
(a) —Alloy Az3; (b) —Alloy Ag/y

2.3 EiRN4EH

MBI A SN R GAT M ER, K
FZES R AR g T OS54 . 7E Ays & & T
AR % 20% A8 T4, 800 ‘CHNF 2% 18 h) ke i I IRG 1
W RN e . B 4 s Je Ao B & TN,
ARk 20% A8 T, 800 ‘CINF A% 24 h) AL HI %1% K
4(a)) MTTEDIRIATHAERE( B 4(b) ), AT HA <6 B
HUUEANTH, RSTZ18 100 nm, S5RECME . brE S
RIVEFHT AR S BAH, My h[301], a= 5.73
x 10" "m, c= 3.553 x 107 "Om, i% 5 BE 2 59 A BE A
IFEECR (32 1) F1(202), B TP & .

YNSRI B AR SRR YT A, A Sl
e . NI, BARYUE R M, AR A IR,
BERS R TR ZE K, B AT REHIE 2, WA 4ER
SRERAGAE R B 2 . Rk, Ag & S ET AR
TR AT A5 PR Tl bl B2 AR A AL — o 2 [ 9 B BRI
BRI BRI S E A S LR, 5 —fE
BAAYUIE S EORBGRAL . WP, AL LEE 3
SEM, DIRAERE T B gk siit4T, BAHYT
VET I B TR HUR A AE AR S S AL, RN
Tl B2 AT U I 0 BRI 3 D B T T v, P PR 4 e AH
[) B 2 ) A 2= R K, HL 10% F1 20% 22 TE i
() Aoy 1 7 4 RO P 50 A A P v 1 L AR T 5t A i f
.

4 Ao P4 TR AR 2 TEM JE (o) FIUTHE AT ST FERE(b)
Fig. 4 TEM bright field image( a) and deposition diffraction pattern(b) for strain aging alloy Ao,
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Strain aging of W-Nr Fe ternary alloys with low tungsten content

LI Rong-hua, HUANG Jirhua, YIN Sheng, ZHAO Jun
(School of Materials Science and Engineering,

University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The hardness variation of two kinds of alloys with 36% tungsten content and 7/3, 9/ 1 nickekto-iron mass ratios during strain ag-
ing at 800 C was studied. The microstructures of the aged alloys were analyzed by XRD and TEM. The results show that the strain aging hard-
ness of W-NrFe terary alloy with 7/ 3 nickelto- iron mass ratio decreases monotonically with the increase of aging time. Under the same con-
ditions, however, the hardness of 9/ 1 nickelto-iron mass ratio alloy decreases in the initial aging stage, and then increases as aging process
goes on. XRD and TEM analysis show that there isn't any precipitation depositing from the alloy with 7/ 3 nickelto- iron mass ratio during ag-
ing. The monotonic decrease in hardness of this alloy during aging process results from the recovery, recrystallization and solid solubility declin-
ing. In the alloy of 9/ 1 nickeltoiron mass ratio, the fine B phase precipitates dispersively during aging. Therefore, there are two different
kinds of mechanisms influencing the hardness of the alloy with 9/ 1 nickelto-iron mass ratio, one is recovery, recrystallization and solid solubil-
ity declining course, which softens the alloy, and the other one is the dispersion strengthening effect induced by the deposition of B phase,
which hardens the alloy. These two mechanisms result in the hardness variation of the alloy with 9/ 1 nickelto iron mass ratio as mentioned
above.

Key words: W-NiFe; strain aging; B phase
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