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B E. MEBHEEHENSIO/Y-TZP EBESREHT T RERERR, HHH X HE
MHMEFEERLETREGHIHMEHNEH. ERT 1300°C, EEhER EBn ke
&, MREERERS; MERARENAST, SiO: M1 Zr0: K& R WA ZrSiO,. 7E 1500°C
REEAMFT, #&TFHREELRTH 350nm E’J ZrSi04 /3Y-TZP H &AM H. &A1 H, &
AN BEPEMME M 2810, , FHIE SO GEEMMHEASRKKEFEEHA.
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HEt+H#ERLU¥ HEMERSNEL, SEIZRERHARE, B FEM#
FLURMXERIES), BEMEMTREITRENER, FAFLSMANIAEHEBERN
FEERY. BRFHEEAMEEANNEZHASHENEZ — BELHIMBEST
CEUETRA R ST T REEZ S, B8 R B RS A SRR
ARRE, NMERZHEESHEASHTENERTREYE. B4, EHMEEZHEME
Y, GERENEHEMYASIET ANHXE. VARREEEARANEIEENREE
EHFIASITWHREHH . FoHFNDRAKXEEMEHE—ER, B @%*ﬁﬁi
Frl & abt bl HEHEREETE GIRRE) &M B 5SB8%. Sacks, P @R
E%‘JEEE&ZEEB’J?K@%*J%Tﬁ%ﬁi@%ﬁﬁt%é’]ﬁé%%ﬂ' 439 5789 Mullite/ALOs &
k. EE D RARZ - BEREESNBA¥FIE, ELEH 0, BREMBES
URIEHRZEN KR - IRSERALFER, #H&T SO, B Y-TZP Ea¥k. &
SR BT R R E AL Si0./3Y-TZP BB E Sk, E&E%%E SO, HREUREMFRIFE
ZrSi0y X R SRR BV H1E . LA & ZiSi0, /3Y-TZP HA R & .
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Fig. 1 XRD patterns of 30vol% ZrS10Qy,
70vol%3Y-TZP(TZ30) hot-pressed at different
temperatures for 1h

(a) 1200°C; (b) 1250°C; (c) 1300°C; (d) 1350°C;
(e) 1400°C; (f) 1450°C; (g) 1500°C; (h) 1550°C;
(i) 1600°C

3Y-TZP ¥k B G HEBBIA R K S0, I
3Y-TZP, FEGER’R T Si02 5 ZrOy KW 4 AL
ZrS8i0y , B & E A KN 30vol%ZrSi0y,
70vol%3Y-TZP(ig 4 TZ30). A EMAEA
ARERBIRERS, RARSERRE
=, BEEE B R 1200~ 1600°C , 1£i8 1h , &
BED K 25MPa. AT H % Si0, ERA
KR 3t 3Y-TZP Rk K IMHIIER, &
mE R R, EXREE. (1)
HUTE % H &8 3Y-TZP $H K, & 1500°C
BETHRE b #H4&T 3Y-TZP ##; (2
RATENEEAR K (BBREREL/D
2~ 3um) F1 3Y-TZP ¥k, REE S, 4
T, @, #IE (1500°C, 1h) BEEEL
&8 K 30vol% K ZrSi04/3Y-TZP B Ak &
(IL A ZZ30).

2.2 SHhH*

HEK Bl B e g i B % B, #E 3+ A T
WER, B SO, EWHEEN 2.2g/cm?,
ZrSiO B W B E K 4.67g/cm® , W H AL
EEREE N 6.068g/cm®. R X &L
SR g EaAER, BHEEN
B R B M.
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Fig. 2 Relative density and bulk density of TZ30

samples hot pressed at different temperatures
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£ 1250°C $hEEgmEER D, EASFTERUNFHEEE, EABSEASEMRRE
RN R EA (ZrSi0,) , 7E 1300°C U (A 1(a),(b)) K HE MG K 7 A KN 4 RvE (8
M A G R FIEE S B d=0412 , 0.405nm) , KR I K SiO: LI L EE ST
ETFEES. mE ) iR, HBEERE N 1300°C if, XRD & BT ZrSiOo, M4
. EARERARENTFRS, 1 LRSI Z0CL BB A RR, FEUEES &
FLRE - EALSER, KERERRT (1400°C) 18 2h FHEMBERA; EELEF, &
B B A R IR B3R (1800°C) , X Zr0. 5 SiO, HERMABRSHNRENE. HMERES
BEMRE, ZSio e sk, LB REST 1400°C B, ZrSi0y ST IERE R
FARFEARAE, FH ZSiOs WAERRNBFRE. & 1200°0C RN RPHEESBBAMHEE
&k, 7F 1250~ 1600°C B E N, EAEH LMW ATHEEE. HEEXA &R 3Y-TZP
Pl B, MBERARASRE >15v01% , RERFEBT 1600°0C HESHERITH. BEF
Y,03-Si0, ik ZHE ©!, 7 1500°C L £ Y,05; 5 SiOy £/ Y203-8i0,, Y203-2510, B
ik, 1650°C L BV R 2Y203-3510, EH&. ME Y03 5 Si0, RV AR B &, B
Yo.0; FEROBBERT, WyuyE Nt TmEfM EMRTm=ERREY, EER
BHEOER. FTBRYS, Zr0: 5 S0, BEZE 7 1300°C By X £ R MM i ZrSiO, ,
T H, % 1600°C #EMH S P EAE UM AHEERFLE (B 1)) s B, "TUAK Si0 £
Y5 710, R ZrSi0y , T Y203 KM ZrO, HT AP BH E3# 5 Si0, B R E B,

3.2 HMENHEEL

FE 1300°C AT, SiO; 5 ZrO, MR K AR, MEBREMNFAS, S0 FHEML
(>1200°C) , HETHKZEMZMR, EEM AN EFERFERS, £ 1250°C &,
XEEEE 96% W b, X ELR BT E 6 B K tE 845 (transient viscous sintering)®). X4 if ¥ #
i 1300°C B, SiOs 5 ZrO, R 4HE RN AL ZrSiOs (A 1). 7 1350~ 1450°C 2 8] 4 X &5 BF
ETREEYE, THERENFLIRM SO, 5 20, NI BLFAEMAMER. 7 1500°C 73
EBET, HHOHEMEEXT 8:5% CEABREE. #EATEE, HEENEER

maTEE (E2).

3.3 SiO, BEEX R -KAN MG #F A

YA BB 1250°C RERLER, 3Y-TZP &R K/N41K 60nm(B 3(a)), B Si0, K
5720, RERWHEREEG. A (B 3(a) TRLEF SiO, FHET 3Y-TZP Sk Ay B BR AL E,
XA Si0, L E R A A7 1200~ 1250°C TR N KL FIR 4P 3Y-TZP BRI Z A&
F. 7£ Si0: 3L FFREE T 3Y-TZP R MM EZARANIRS, ;T Si0, B E 3Y-TZP &k
M, £158 Si0, # 3V-TZP fEME R/, HRMFE B HAEREK. HREBER 1350°C Y,
gL A/ ~120nm, Y4B 4518 B Y 1500°C B, &R K/NA 350nm. PfRHE RS BERE,
3Y-TZP SR AW K ERSRRTHANEEMALE /. R 17 HEF X Y-TZP,
ZZ30 LA B TZ30 ¥4 3Y-TZP FH &R R+ EEEMEE G 2230 #£&, H+ 3Y-TZP
B R RLR SF o4t 3Y-TZP Sk R HRE R (E 4(2), 4(b)), TR, HARFEIXEH
EREAE—ZHMHER BALEYEATHAATEIHITEWREE. AT, & Sio: &
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E W 3Y-TZP kil &6 TZ30 # &P, 3Y-TZP RR Rt H 4L 3Y-TZP # & # f R R < B
EWN (B 3(c), A 4(2)) , BEREKH, SO, BEEBBABME BRER. ATRER
Si0, {2, fH78 3Y-TZP R Z MMERIR2ZME, RALARER—ERE, S0
BERFFHEAFZS M 3Y-TZP B REH LG, 3Y-TZP Skt fEIF e H Sk Ak
B. Eik, i SiO; EEM 3Y-TZP ¥4 7] LA 72 I BE AR X B 9 2 (8 T R I 1) 45 L 40 /) Y
BF ZrSi0,4/3Y-TZP H & # K-

o

s

B 3 TZ0 BBEMERFRE TRERLKNEHBERS
Fig. 3 TEM micrographs of TZ30 sample hot pressed at (a) 1250°C, (b) 1350°C and (c) 1500°C

B 4 3Y-TZP # ZZ30 #: &7 1500°C/1h fEBE N ES SERA
Fig. 4 Microstructures of (a) 3Y-TZP and (b) ZZ30 samples hot-pressed at 1500°C/1h

#1 3Y-TZP, ZZ3050TZ30 #HEMHFHRMR~T
Table 1 Average grain sizes of 3Y-TZP, ZZ30 and TZ30 samples

Materials 3Y-TZP ZZ30 TZ30

Grain size/nm 700 600 350

4 ik

A Si0, B H 3Y-TZP &N K, RAKRERS TEH & T ZrSi0q/3Y-TZP A
B BESAGEMERY, 5IMBR ZSi0, S MIEEA 3Y-TZP 1, BRTHAE



2 Et4, % 5 Si0,/3Y-TZP G B L S W& H & ZrSi0./3Y-TZP AR 287

BEHEAREEMEEZATIAE - HENDHRRYE. EXHEEFREANR, SO, AERESH
B ] SR A 1K 7E 1500°C BE KA Tl & T P8 diohi R~F 2% 350nm B ZrSiO4/3Y-TZP
40 & F AR RS B AR
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Fine-grained ZrSiO,/3Y-TZP Ceramic Hot-pressed from 3Y-TZP
Powders Coated with SiO, Layer

WANG Shi-Wei, RONG Tian-Jun, HUANG Xiao-Xian, GUO Jing-Kun
(Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: 3Y-TZP powder coated with SiO, layer, prepared by the wet chemical method,
was hot-pressed to fine-grained ZrSiO4/3Y-TZP composite. The phases and microstructure of
the sintering bodies were characterized by X-ray diffraction and TEM. Below 1300°C, the coated
powder was sintered to higher density by means of transient viscous sintering. With increasing
temperature, SiO, reacted with ZrO, to form ZrSiO4. ZrSiO,/3Y-TZP ceramic with an average
grain size of 350nm was obtained when the coated powder was hot-pressed at 1500°C for 1h. It
was suggested that SiO. layer made greater contributions to the formation of the fine-grained
Z15i04/3Y-TZP composite.
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