5525 B 1
Volume 25 Number 1

TEHES: 1004-0609(2015)-01-0080-06

TERERERFR

The Chinese Journal of Nonferrous Metals

201541 A
January 2015

I E TiC XF$5RY1ERE S BIB LR B N

NEM, BFE, BB, REH, BEK

(PR MRiGeE K E A E, Kb 410083)

B OE: NAMEASERL, SRR ARYR & VAR R i & TiC FAERF 614 W-TIC &4, WF5T TR TiC iR
Do ke 5 WAL R T . SRR Y TiC PR INEN 1% 40, Kediili il 1890 CHY, W-TiC &
G HA MR, HAFRRERTIL 401 MPa, RN 97.4%; WNINAI TiC A AERIR Z AR T X0 A0 T 5
SR, S, TIC PSR mf] T RO, LA 24 TR S TR R AVE T

KBEIR: W-TIC &4 UMK gldhsifhs SRiscimi; Bedhith

FEDES: TG146.4 MHRFREED: A

Effect of microscale TiC on performance and
microstructure of tungsten

SUN Zhi-yu, FAN Jing-lian, LI Peng-fei, CHENG Hui-chao, TIAN Jia-min

(State Key Laboratory of Power Metallurgy, Central South University, Changsha 410083, China)

Abstract: In order to refine the grain size of W, W-CTiC alloy was fabricated by powder metallurgy method through
adding microscale TiC into W matrix. The effects of microscale TiC on performance and microstructure of W were
investigated. The results show that W-1TiC (mass fraction, %) exhibits the best performance at the temperature of 1890
°C, its relative density and tensile strength can reach to 97.4% and 401 MPa, respectively. The microscale TiC in the form
of second phase particles disperses on the W transgranular and grain boundary uniformly. Comparing with pure W, the
addition of microscale TiC can inhibit the grain growth, which plays the role of fine-grain strengthening and dispersed
strengthening.
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Table 1 Content of W-TiC alloy powders

Mass fraction/%
Alloy

w TiC

Pure W 100 0
W-0.1TiC 99.9 0.1
W-0.5TiC 99.5 0.5

W-1TiC 99 1

W-2TiC 98 2

Instron—8802 MY Jy 27 SIS HLINRAE il kg s A1
H MeF3A UG AH RIS BIILEHT i WAl 2R 450
It JISM—6630LV R 14 FuBEREAT W LB S04, (RIS
ST 1 HEAT EDS BERE 73T -

2 FHRE5S
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K1 B b aiss. W-0.1TiC. W-1TiC. W-2TiC(J5i
OB, %) A EAE 1890 Chesl fa B, Wit
LA EE E], aifs, W-0.1TiC. W-1TiC Fl W-2TiC
B R RS RN, T AR Ky R B AT A B
TR B A IRURL PGS i oRL Y S TR, A S SRR
(ISR I8N, [, BT LR AR 5L, 36
SRRy, AR B SRR R RO Al
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Fig. 1 Metallographs of pure W (a), W-0.1TiC (b), W-1TiC (c) and W-2TiC (d) alloys sintered at 1890 ‘C
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Fig. 2 Effects of TiC content on relative density and tensile

strength of W
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Fig. 3 Relationship between tensile strength and sintering

temperature of W-TiC alloy
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Fig. 4  Microstructures of W-ITiC alloy at sintering
temperatures of 1950 C (a) and 1980 “C (b) for 180 min
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Fig. 5 Fracture morphologies of pure W (a) and W-TiC alloy
(b) at temperature of 1890 C
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Fig. 6 Fracture morphology and EDS spectrum of W-1TiC
alloy at 1890 'C
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