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Fabrication of Transparent Y,Hf,O; Ceramic from Combustion Synthesized Powders

70U Xiao-Qing, ZHOU Guo-Hong, YI Hai-Lan, YANG Yan, WANG Shi-Wei

(Shanghai Institute of Ceramics, Chinese Academy of Science, Shanghai 200050, China)

Abstract: Y(NO;);, HfCl, and EDTA as raw materials,Y,Hf,0; nanopowder were successfully prepared by
combustion synthesis method. The as-burnt powder were calcined at 1200°C and then ball-milled for 15h. The
powders were formed into green bodies with a size of $20mmX2.5mm by cold isostatic pressing (CIP,
200MPa). Y,Hf,0; transparent ceramics were obtained by sintering the green bodies at 1850°C in vacuum for
6h. The resultant ceramics showed a transmittance of 50% in the visible spectral region. The sintering behavior
of the prepared Y,Hf,0; powders was investigated. When the sintering temperature was above 1850°C, sintering

temperature had little effect on the transmittance of the ceramic. Meanwhile the grain size became larger with

sintering temperature increasing.
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Fig. 1 Schematic flow chart for the synthesis of Y,Hf,O,
powders by combustion method

(1800~1950°CKe4h 6h), £33 HIBELEFE N 1500°C
B K ShAREE. g2 B i 4RI (1mm ) T-3&
i R R
1.3 EEEMIRK

KM X B 26 A7 9 10 (XRD, Model D/MAX-
2550V, Rigaku Industrial Corporation, Japan)Z#/EFf
VAR AL R K R TE SR e 45 1 b 10 B T T 3%
FHAAH o1 5 34082 (SEM, JSM-6300, JEOL, Japan)itk
AT IS, XU PG IR e 45 FF i 14 3% 0 28 AR F 55
Ak -] WL 4y 6 6 A (UV-2501PC, SHIMADZU,
Kyoto, Japan).

2 HR5WR

2.1 MK F

Bl 2 45 HA TR A RO R 28 AN [ il 5 b B 2h
(1) XRD &, M F AT LA H, A 2 R AR
B, A SR 0 R B AR, WA TR B, K R W LGN R
RE A FEARYE. T4 A0 B FE A 3] 1200°C UL 1
I, AT AR AR A, Pl v (1) R — 2R AT A 0
5 Y,HEO, FHFRHERT S A XTI, gkl T a4
Wb PR, AT B P SE , WwE AR %
T, RITBREEIEAE 1200°C 48 F wlhnl LIS 21 45 4
RAFH A Y HEO, Bk, RN AT 2 AH.

Bl 3 2B 1A SEM . A 3(a)Hh T LUK IR,
1200°C & BB AR TR e 2 FL A5 K, X AR T2
Ji 0 B e SRR IR R R e &5, BT LA iR R AR AT
REBRIEEALBE 15h, R A e S 45k an 18] 3(b) s, Al
X TEREETT, R4 ) SR A DU 1RO s, (HAT58R
A —E K. HINE 30y Fiem LA, %
AR IR R ST AN AR 3 5], — UCRURL IR P34 b 4%

222)
Y,Hf,0,
- (400) ““r‘” (622)
]
= , | (444) (800
= I ! J!JL (800) 1600 °C
g J ) A S 1400 °C
= I |
a - LN 1200 C
L 1 L 1 L 1 i 1 L 1 i 1 L 1
10 20 30 40 50 60 70 80
26/ (%)

Kl 2 HTIRAR G AN RN S R 45 B (R AR TR B0 K /& XRD [ 1%
Fig. 2 XRD patterns of the as-burnt Y,Hf,O; powders cal-
cined at different temperatures
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Fig. 3 SEM images of (a) the as-burnt powders calcined at
1200°C for 2h and (b) then ball-milled for 15h

K124 50~100nm.
22 SRERSLIERMENF&

K 4 & B 25 B8 45 (1850°C X 6h) £ XTI 4l ot
Y,HH0, % W B ZEFE O (Ilmm. &), 7T LUF 245
PR 0375 B B B A i B RGP bk ge, 1B By &
Jv AT LA B A B4R B SO S Ak, B A R
T, XA TR TR R T, AR
PO B R AR R R, T AR IR G R A A e A
IRFRSY, 3 B bt AR A A R B, AT (A
A — i BB

FESLE LR A K 5 Fros, 1800°C4&1F T~
B2 TR RE A OE o 2R LEIRAIG, 2 e 4 IR R 4 v B

Bl 4 BZSEE4E(1850°C X 6h) 4 WUHI G Y, HE,0, 32 W %
i A (Ilmm J5)

Fig. 4 Photo of mirror-polished Y,Zr,0; ceramics (Imm
thickness) sintered at 1850°C in vacuum for 6h
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Fig. 5 Transmittance of the mirror-polished Y,Hf,0; ceram-
ics (1mm thickness) sintered at different temperatures
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Fig. 6 Surface (a, b, ¢) and fractural (a’, b’, ¢’) images of
Y,Hf,0; ceramics sintered at different temperatures

(a, 2)1850°C; (b, b')1900°C; (c, ¢')1950°C
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