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Sintering behavior of W-ZrB, alloy

MAO Bi-bo, CHENG Hui-chao, FAN Jing-lian, TIAN Jia-min
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Abstract: W-ZrB, alloy was fabricated by powder metallurgy method with pressure-less sintering under hydrogen
atmosphere, the sintering densification behavior, microstructure and phase transition of ZrB, were studied. The results
show that the W-ZrB, alloy has high sintering activity, and the relative density of W-ZrB, alloy reaches to 97.5% after
being sintered at 1680 ‘C. The additions of ZrB, particles are easy to be oxidized to form complex particles which contain
elements, such as, Zr, B, O, during sintering. These particles disperse uniformly on the transgranular and grain boundaries
of the sintered alloy in the form of spherical second phase which can inhabit the grain growth effectively, and the average
grain size of W-ZrB; alloy is only 10 um.
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Fig. 1 Effect of sintering temperature on relative density of
W-ZrB, alloy
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Fig. 2 Microstructures of polishing surface of W-ZrB, alloys sintered at different temperatures: (a) 1680 C; (b) 1770 C; (c)

1860 °C; (d) 1920 C
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Fig. 3 Optical microstructures of W-ZrB, alloys sintered at different temperatures: (a) 1680 C; (b) 1770 °C; (c) 1860 C; (d) 1920 ‘C
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Fig. 4 Fracture surface SEM images of W-ZrB, alloy: (a) Secondary phase particle; (b) Matrix phase

ZrB, #Hk#E ZrB, M4/, 11 ZrO, AHEE % o Hi CRHIR[19]
i, ZrB, fg S M Oy KA N W= (2)
TN:

ZZI'BZJ"SOZ —> 2Zr02+2B203 (2)

BT TRERT Hy fA7ERR i, W ZeB, W R 5 UR T
7K ZE RN TR A, I HURRHELE /N T 1170 °C,
7r0, VISR R A5 M) (m-Zr O R EAAE, Ik, Kl
BT AR Ze0, MIATHTIER ), 21920 Chedh
Ji» W-ZrB, G4 s AR 2] ZeB,, {H & HK I 2

T PHFIASIE] 5 R (1) ZeOy A o FTHS A 20 24 28.218°1 (1)
(111 Fi5Hig s m-ZrO, AHATHIE R, JLWH
m-ZrO,; TIATHA 20 N 30.270°. 35.255°, 50.377°
I, R0 (011) . (110)s (112)F9 3 AMHTHHIE
DU B A2 BT DY 7 i R A5 K ZrOs(t-Zr O )AH I AT 5 U
RIS R WL & P RN AE 200, K m-ZrO, (¥

H T +-Ze0, KIS BEE 5 T m-ZrO,, a4
t-Zr0, IS BT m-Zr0, (5 B, IXJERN ZrO, Bl
il AR 4 R A R ) i B AR YR FERUIRE , ZrO,
DL R 58 2R S5 M RR SE A7 A s T AE iR B8 45 1 (1170~



922 A G A R

2370 °C), ZrO, #AL A WASHIVYTT S R A iR AE
B EEWIT, NI +-2r0, AT FARM AR H64 Ty
m-ZrOy, KU EFEAZIEE] Zr0, ME AR IME—4%
fF, ZE R Z 3] ZeO, TR K /NFIRY: I3 AR 1 5%

2, ,J\ggwj\zﬁaﬁ W mﬁ M] ft] ZrO, %ﬁﬁﬂlﬁﬁ_d\

Tw%mﬁﬁﬂﬁfﬁiho*%ﬁ %?wﬁkm
KIF) ZrO, UKL HH T AR G55 B8, 52 B TR 1) He Y,
TR, ARG RAAEAR s o800 FRAE Tl
ViR O A ON (O AR RN VST NPT E RS %
ME5GSY, 255 A i B ) B R AR AR AR . 3K
BB TR o A AR S 5 T 9% AR RS, S
PAAH FL I R 455 dR R A, T B0 B R . T
BAT RAEAHIEAR ) -Ze O AEAPRF AL I R v ke 2]
AHARSEBRNAVE R, TR SR B 20 3K

=

I (1) 75- 1050>ZrBﬂ -zirconium boride

| | (2) 83 0944>zm,0mum oxide-ZrO,
"

(3) 50 1089>Zr0Z zirconium oxide

20 30 40 50 60 70
20/(%)
5 W-ZrB, A& K45 015 1 XRD %

Fig. 5 XRD patterns of W-ZrB, alloys before and after
sintering: (a) W-ZrB, powder; (b) Pre-sintering W-ZrB, alloy
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