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SR 7R SR AR L o B R Y R R B, FE 38 2 400MPall,
By 2g, REERN 8mm, B4 12mm, FHREBFad oY 2 54kt

|~ Stainless steel

ERHEEENFREREE 1), BERSE XJ-3000t B3 : 1
AT TR E LT, BB I RNE, B 5 IEE 900 ~ ’////Samplc
1200°CHY @S HE R EAEN A W mMAERE T ILE, 8 | Pyrophyllite

EEBAAMEAE S LRGN  BFHTEAHE BA
A, J8 3h E 1 HL, 2 500°C \200MPa 72 75 4L 22 30min, 4R
Ja N ZE AGPa, REFE ST, HFHE 2 900°C , fR IR 2min, B FHE
EHEBE, FHEERY 100°C/min, B4 58 UG BB HE . B R A AR B
2.3 @ik Fig.1 Schematic cross sectional

X GHEAT S 4T 7E D/max-2200 & X 528 A7 5 _E #47, view of sintering arrangement
4°/min, FH XRD 58 BF 1155 B8 AR A 1 R 40 3

m, = [I,(111) + I,(111)1/[ 1, (111) + I,(111) + I,(111)]

B PO 05 AR B AT S BT B B B o co BRGEMRBE AL ORI R S E (111) W82 75 58 F Scherrer 2%
KIE: L = kA/(e - ep)cosld o FE JEM-2000FX 1T 5 4> PR 9445 51 i F B S M R BE 5
AR T BE 5 1A T 24 THT Y B AR S5 A AR 43 43 BT o I Archimedes ¥ M 5 B8 45 (B 54 0 2% B, i
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3.1 BREGHMIREH

FEEAST R 1.0% 1) AL 05-Zr0,(4Y)7E 1000°C 75 JE BRI Ba 45 (4K B9 XRD & 2,4 T4
HEREAEREMY XRD IEH S AU, B2() REERBREAERZETEIN XRD i, B
REEEE 2r0,(4Y) K SE 2 R M #H. B 2(b) B #E BB EM S # XRD i, 2104 Z0,
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(a) Surface of the sample (b) Powders crashed and grounded
from the sintered body
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B2 1.0% AlLO,-4YSZ Mi%& ) XRD i
Fig.2 X-ray diffraction pattern of 1.0% Al,05-4YSZ ceramic
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1200°C \2h TGRS RE M B S MO 5 BE coa ' A 1.014, BHUARFRN 0.13430m’, & FE P
PR B T DU 5 BE A AR AR AN R 1, U B ca”t M 1,012, BRSO /N . AR BRARFR R 0.1332
~0.1336nm’ , U BE SRR /1N o 4 TR BE R RS, b IR RR BN . Bl AR B SR R
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Table 1 The content of m phase on ground sample and lattice parameter c,a,” ', V of the ceramic

Sintering temperature/ ( °C )

Parameters
1000 1100 1200
w,0,( %) 0 0.5 1.0 2.0 0 1.0 0 1.0
Content of m phase(%) 3.9 4.1 5.9 5.9 11.6 12.0 11.8 12.2
ca’! 1.0118 1.0125 1.0125 1.0120 1.0123 1.0223 1.0122 1.0124
V/(nm®) 0.1336 0.1336 0.1335 0.1334 0.1334 0.1333 0.1333 0.1332

B XRD 5 58 1 515 2 00 Je 45 i B i b R
SHUNE 3. B OHE R 45 FE A Y S RLEE DA 160 ~ 240nm, e % S o
R B, B R A K BE AR, (R A A A R \ A BIRCAGIZ00C
2min, AHRLZYH 40 ~ 7T0nm, /N T H E R4S, B0 &
ik ALOs, SRR KHEBEME I E ., B 4(a) WK B
Al, 05,1000 °C 755 H e 2 58 45 ¥ it Joe 445 W 24 T SEM. iR G0 h gl
Fo | SRLII B 25 B, B AEC . SEM {9 7R 0B R+ e Rl
25749 140 ~ 200nm, K F B XRD 3% 1815 2 i) f b R B3 7R bR Be s BE A R R R
~Fo I FBBEET E] 4, AR FE AR BT, A LA T E Fig.3  Crystal grain size of
AR AR R R K SR AE A X L, El4(b) A 4YSZ sintered at ultra-high pressure

O Sintered at 1000°C

Crystal grain size/(nm)
W D
{

(a) Sintered at high pressure (b) Sintered at normal pressure
Bl 4 7:0,(4Y) Ge A5 KBTI 19 SEM HE )5
Fig.4 SEM photo micrograph of the fracture surface of 4YSZ sintered body
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1200°C \2h TCHEFEEE R (AHXT R 94.9% ) Wi E /Y SEM R A, BUBL R ~F 5 i XRD % E H 1
ARl R T AR, TERG RBYIK AL O, Bag B E o , I 17 Y 54 R W7 3, T e ek e
HHMEE R AN EERLEREE, SRR RAKHE, WE T FREH,

R4 Brook LAY , Bad i 2 ki i A & AT R 14

D" - D§ = kt = Aexp(- Q/kT) x t

KD MDy 51K ¢ Me=0 MR . FTRYEERMERERIGELRE Q B/, bk
BHKRK. M n=3, HE 3 FWIRBTE 4CPa W ERL BT, SR A KM TEILEE Q = 48k)/mol /&£
A, CER[8] P BEF L BT Q =281k]/mol, #EFEL Q = 253k)/mol, M HLHF B T H4 Q =
108kJ/molo fy He AR 8 45 Br 15 S hL 3 /N2 B T 18 FE e 45 f (8] 4 BT B, T dl kL 4 K TE AL RB 3K
N, BRAERKERKTHERS, UK T RUERS, XS5HEWRXTENIEAT &AL
A REBENTHRSERBELES GRS B,

3.2 REAHBBRR

R ER RS T, TR BRI 20, (4Y) e ik, E Pl A A F AL, Xt FFH
FERPURERE T BB E Y TE 99% HiE % FE L £, #E 1000 ~ 1200°C 2 [8] K [R] B 45 36 BF Fi 48
ALO; EOA B MRS EBEFERABESR . R AN O SEM B A (B 4(a)) /T, Had
EEARRIEEN, B R HFRE 5 R R 55 E ) 4% 4078 6/ B 45 it 75 1200 ~ 1300°C
Bedt oh BUE D], BRI, IBURLIA] A MM RS R B R R SR BUR Y — e 1R . FESM
YERT , B BCRL B = BB, RS L. MXT T Ak phpt, S0 18 % BT & 72 IR A4 JB IR 77 L3
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F, A TAEPRGER IR 13k 4GPa, TE MBS FEVEFE R, AN ME IR T b oo 1 3 B 38, 3919 3
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P32 IE 1 T RB/N T oo kb o BE% B BOHEAT T TR, (B X T 5 A RE 8 R B 445 i W] REATS FE 7E M
SBIPY L o 2 o ] Y R BE AR B R AR R A A RS A AR, B, BT RW
JEIE P WS S AR R A AR CINE 1), EATBUEA NP BET RS, LT
REHMAK, REEGN, MR P s TR KAt w2l , ARSI T FUER, X f i
BERERGHPEAETEER. HETEABRK, BB Z0, 59 JE IR5E B, 3% 9% I8 5 E R
PR, A B P FR L L0 X IR S R AR P, BE, ERENEERENMARE D
TEBE,BEURE FERGAZFEELBFRASL, LSRR TR L, W5
GEIRRE 9 ASHRA MR T RIESSE 7:0,(4Y) M % A M0 B8 B (83HRA) 1 3 15 785 J e 3k s 45 ¢
mAEELEFRE X,

3.3 BReEKEE

W IEBRBER 2:0,(4Y) P B R i B 6, RALFRE 200, RAIEF . [HIERE T poss ik =
AETHR, HREEIRETE 1000°CH , Bk 7K £, 1100°C B R IR £, 1200°C B, Ba 45 1k
R, NS REBIE—B H XRD MAHT LM EDX MR EREEYHTE., XB
MREEMAREIER F* A0 I E M6, £ 20,(4Y)H Y BA 20, 54 Y+ Bt
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' BEAN Y RFEE—NES N RE U ESMIEREET AR, B fH(2Y,, V) ",
7 (Yg,, Vo) MIEZ L Vo, B RS UL, B ETE 600°C, F 8V B ¥ B8 EAL B 60min, B F F*
BN, EFeHEAENEA FAEEEKAMN, ARG, FEHEEF H 300C
FHE] 800°C, YSZ MRk B G sy ik 5 A8 S B 1012 B R B A, B AR AR ARG AR A
MABEWARHILE , AERAFEENEEEEHEAANT(REREREEN). TEET
F RSN FAEBRBEY, 91K 200,(4Y) SoRL R T 25 (8 A X AR, 2 A i ke 7, B =2 L
BHREERAFE, “EWE - THTESMUN F A0, BERERE, MtBEmRA, =4Ea
OWEBE, REED BT, & TEF YR RINE 4GPa, /8 B 3 8UE J7 8% , #ab 28
BEERARCMABWE/N) BRI A6, KRR WA ERIE T EiR @, B4 BRaEE
PR FEEERTLE 1200°C BB 2h, Zr0,(4Y) AR X E 6, XA EERE 1200°C 5245 o 2
PRI R, MR B R AR/, R B T2 &, R B miE Rk, R a6, K]
HELFaE 7x0, HAFEHi 5,

5 &

(1) 4GPa & E 414 T 7£ 1000°C KE 45 2min, T8 8 PR BUH B 808 100 BB FE, BER
SRR ML EER /N, R 48k]/mol 245, dv kL AE K B FE R, 2028 20 ~ 35nm/min, 5 /0 B 44K
AL 05 fiRL K 8 B S 8%

(2) BERBEREEWERAENGE e ' =1.012, BHAR V=0.1332 ~0.1336nm’, b TG
FEpah ug /N o

(3) YRR REE FAX AR, ERESKHTHBRERMATMBRER—TETESM
B F* 0, s i B & ik
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RAPID SINTERING OF NANOCRYSTALLINE ZrO,(4Y)
POWDER UNDER HIGH PRESSURE

YUAN Wang-zhi"2, TIAN Wei?, GUO Jie*,LAO Ling-er’, WANG Da-zhi*, YAO Kun*

(1. Department of Physics , East China Normal University , Shanghai 200062, China ;
2. Guizhou University of Technology , Guiyang 550003, China ;
3. Institute of Geochemistry of Chinese Academy of Science , Guiyang 550002, China ;
4 . University of Science and Technology of China , Hefei 230026, China )

Abstract: Nanocrystalline ZrO, (4Y) powders were sintered under 4GPa and at 1000 ~ 1200°C for 2
min. The results show that the relative density of undamaged sintered ceramics body is 99.3% . In the
sintering process under high pressure, activation energy is less than that by other method because of the
effect of applied pressure on diffusion. The activation energy is about 48kJ/mol. Crystal grains ranges
from 40 to 70nm.The c,a, ! size and unit cell volume of the t-ZrO, is smaller than that sintered under
normal pressure. The color of ZrO,(4Y) is brown, dark gray and black. The structure of Zr0,(4Y) is

not homogenous .

Key words: nano-Zr0,(4Y); rapid sintering at high pressure; microstructure; color



