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SINTERING TiB, CERAMIC

ZHANG Dongming** PANG Tingting TANG Tian FU Zhengyi
(State Key Lab of Advanced Technology for Materials Synthesis and Processing, Wuhan
University of Technology, Wuhan 430070)

ABSTRACT Heating rate has important effect on relative density and grain size of ceramic fab-
ricated by pulse electric current sintering or spark plasma sintering and pressure in vacuum room in
sintering. It is found that there exist best heating rate which makes the grain size smallest and relative
density higher, fast heating is favorable for powder activity, which reduce the active energy when grains
growth, grain size is determined not only by heating time but also by active energy.

KEY WORDS spark plasma sintering, TiBs ceramic, grain size, relative density, vacuum pressure

fkp e AR Be 4l . WFRA B S B F5e4E (SPS) ¥ B bk oh el i BB M A0 AL R BE G b, B BRss sl
PREYRER (M. —LeBF 582N PR FHE AT USRS 40/ Sk 41 (23] 1] 55— OB 5 21 (1 405 SR 11 5 AR ) (4951,
TR I SPS Resti ) AL AL SMEMETR L, BT SPS BLEntAEH 4L, 76 SPS st ik & £ T ok i
K. ACHFRFHEE X SPS $24% TiBy Mg B M.

X % FIA SHS ikl TiB: MEM K, HFEZE deer = 1.19um. BHEFIHH K 2 FH1E 15.3mm
B A BEE T, 7EH A Sumitomo 2 F] A 2R SPS-1050 A%k b EFTH84E . Besk T.% 4 1900 C . {418 3min,

*ERERPEES 59872024 . HEWMEF FHESMRNE TR EMME SHHARAEF RS LR ELSRHTE.
2000 £ 12 A 11 HUEZI¥IKG; 2001 £ 5 A 30 H B,
FICRAN: KR, R 430070, RINE LREMKE S FHAERELTRE

** To whom correspondence should be addressed



4 A% AR FHARSY TiB, Wi *485

B FFL R 12/2, WA TNEK 55%, FHEERHHIH: 150 C /min . 200 C /min . 300 C /min fl 400 C /min.
TERRSE TR RIS Z BIE /720 30MPa, F4GHE 30s DR —K LLSH (R, BE. BE. 2 M8, X
FEESRE. LR 2 BEN). .

PR R RS I, BB, FEREIR AT LI SRR,

H“R5TE

stiid R TiB; MERSHEAG Yok AE 1 FLAE, TiB: 1E SPS el B 7L — MUK
BB SEEBRER/MEES; S —BRERREE, ERRFREERBERELS. SmRIGENFER
R FFROE, BN BAA AR/, R SRR AR B R, 2 LR R AL,
FA L 2 SRR - 1 AT BAATHEERRC, X EE AR, (B 1900 CTHRAEE
HEUN, XA RS e THE S B A BRI o BAR S, A TR TREE XK.

o | AanaQpERo00 80 °C/m|d
T S o - o [ . 388
= 5 °
> a 60 ® 200
2 g T o 150
3 °C/min a 4Ot
]
270t e 150 o
5 * 200 @20t
@ - e 300 5
o 0 400 00
50 1 2 1 1 L 1 1 I 0 [ 1 1 a4 L 1 1 1
0 4 8 12 16 0 4 8 12 16
Sintering time/ min Sintering time /min
B 1 R THRE K T AR B R T E 2 R R T I URK
k! Ak
Fig.1 Relative density vs sintering time for Fig.2 Pressure in vacuum room vs sintering
TiB, at different heating rate time for TiB2 at different heating rate

sk Fat Py F TR A G Hoh ERKIPRRLR
4 TiB, W, AR AR, EERR Pl centrat
6] B — WK W B TR K e M PR IR TH E R4S 1600 * edge
C I T IRIEE, #4r TiB2 &4 TiB2+C—TiC+2B
HIR R, K B #gESBOE M. FHEEE
ok, HESRETFR, WHALERVETHREER i
(I 2). BB THER FIF B IE L. '\\\Y/////””ﬂﬂ*
FBik R G R Yon B3R, FHRER T o
% 400 C /min B FRCKF FHEEHR K 300 C /min b zzzqu::,om;??c.nizg 0
1200 C /min B &KL, BFHRHEZEY 200 C /min K
SRL/NFFHEEE A 150 C /min f &AL XLHIHIE 3 TiB, M TR0 FHEHCRE % R
AEBTH LT PEFHR BB R R RLE K. AR Brook Fig.3 Average grain size of TiB (sintered at
B SRR K B 1AL D™ — D3 = kexp(—Q/RT)t,

1Mr

Grain size/um

1

1900 C for 3min) vs heating rate



486 I S S A 15%

REESNAERMERTEWRET, REFEAEHRBMRRAN. Ha% E 05 IR FHR R 2R
kRS, REHBSBREEL, FERRRAERBTERE. BISEM SRR TS 2HEHER, W
BRESHT AN SRR T R B R, FIL, STFHRERB/NE, MIERREAEDN, SRR EESET
BeAntlEl, SR RCTHEE THEE RN, SFHREREAR, BURREMREAER, SRR EEZE
TRIGHE, WARRR T RS FHRERGM M. W REE - RENTHRER, ERFHEERTR
A: I -2

4 it SPS L TiB: AfF, REFBEBREREEL EREFHRERTRL, RO EER
K. SRR/

2 £ X ®

1 KARH, MEX “HESHTFMERS (SPS) BAFARNA”, RNTLA%EEM, 21(6), 15(1999)
(D.M.Zhang, Z.Y.Fu, “ The Characteristic and Application for Spark Plasma Sintering ”, J.Wuhan Uni-
versity of Technology, 21(6), 15(1999))

2 L.Gao, H.Z.Wang, J.S.Hong, “ Mechanical Properties and Microstructure of Nano-SiC-Al,O3 Composites
Densified by Spark Plasma Sintering ”, J.European Ceramic Society, 19, 609(1999)

3 Z.Wang, M.Matsumoto, T.Abe, “ Compressive Propertise of Ni2MnGa Produced by Spark Plasma Sinter-
ing ¥, Materials Transactions, JIM, 40(9), 863(1999)

4 F H " W BSE BEEKRW, “HREREREIK Y-TZP k7, THM KR, 15(2), 269(2000)
(W.Li, L.Gao, J.S.Hong, H.Miyamoto, “ Fabrication of Y-TZP by Hot—Pressing and SPS ”, J.Inorganic
Materials, 15(2), 269(2000))

5 ZF M OW W EAKE, BRM, 40k Y-TZP bPRER T RERAE KT, THUMEER, 15(3), 536(2000)
(W.Li, L.Gao, L.H.Gui, J.K.Guo, “ Analysis of the Grain Growth of Nano Y-TZP Materials ”? J. Inorganic
Materials, 15(3), 536(2000))





