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Fig.1 Optical images of MgAlL O, samples-®*
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Fig. 2 Images of sintered MgAl, O, ceramics samples at various pressures and temperatures

[15]

1200 60 1 400 490
—8— Residual stress 1300F —#— Residual stress 3480
1000F €  ~®- Average crystallite size 155 E 1200 @ Average crystallite size 4470 £
s B s B
= i E E 1100F — Ja60
% 300 F g % 1 000k :‘." 3450 E
g 45 2 g 90f 2140 F
Z o0of 5 E % S Lo §
2 40 g ] 200F 2 g
g 400f g S 150F ~i 1150 g
{55 = 100 ‘.-'\i\ {100 =
200F S0 - T P
. . . . . . . . . 30 T @ . . 5
0.5 1.5 2.5 3.5 4.5 5.5 200 400 600 300 1 000 1200
Pressure/GPa Temperature/°C
K3 TEREEIRE 600 CT MgAL O, MR & 4 TEREEET) 4 GPa T MgAL O, MEH: M1
tRL RS BBk A 7 3 5 B 4 T g 1 ok R/ AL RS BB AR B T 5 B4 TR BE I e R P
Fig.3 Residual stress and crystallite size vs. sintering Fig. 4 Residual stress and crystallite size vs. sintering
pressure at a desired temperature of 600 “C% temperature under a desired loading pressure of 4 GPal'™
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Fig.5 (a) Image of high pressure compacted spinel after recovery from high pressure cell (The inset shows the
green impact. ) ; (b) image of blue cross-hair visible below thinned and polished spinel using reflected light;

(¢) image of blue line below thinned and polished spinel using transmitted light'*?]
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Fig. 6 Images of Nd: YAG sintered under different pressures/™’
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Fig. 7 Images of YAG sintered at 7. 7 GPa and different temperatures!’*
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Images of YAG sintered at 5 GPa and different temperatures
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[57]

(a) 2 GPa, 450 C

Pl 9
Fig.9 Images of YAG sintered at 450 “C and different pressures-"
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L XX
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Fig. 10 Transformation of grain shape under high pressures’*
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B 11 7.7 GPa A ] iR BE 414 F Ba &b i) AL 48 B i i A D08

Fig. 11 Images of alumina ceramic sintered at 7. 7 GPa and different temperatures

[58]

Bonding .

30 um
(a) 5.5 GPa, 600 °C (b) 5.5 GPa, 900 C

30 pm 30 pm

(d) 2.0 GPa, 800 C () 3.0 GPa, 800 C () 5.5 GPa, 800 C
P12 S [5) J E 0 Jg 2% P e 5 ) S8 A g e < A T4 ROk 2 LR

Fig. 12 Metallographic and corresponding optical images of alumina ceramic sintered at different pressures and temperaturest®
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Alumina

Alumina . {(e) 5.0 GPa, 900 C |

B 13 7E 5.0 GPa AR EE T Be s i AL 50 i 8 B i 4 A0 1 30 ARAR B0 2 IR CRE AR B 0.6 mm; (a) . (b) (o)A
A THOKR BB B PR L5 FE L (D L (o) (D IR B M IR LEHE 5 () B (D) Y BE 45 4541 5. 0 GPa. 700 °C;
(b) A1) I BE LS Z A 5.0 GPa,900 °C 5 () B (D Hbe4s & 14 5. 0 GPa 1100 C)HM”

Fig. 13 Metallographic and corresponding optical images of alumina ceramic sintered at 5. 0 GPa and various
temperatures (The sample thickness is 0. 6 mm;(a).(b) and (¢) are samples sintered with pure spherical powder,
and (d).(e) and (f) are samples sintered with mixed powder;(a) and (d) are samples sintered at 5. 0 GPa and 700 °C ,
(b) and (e) are samples sintered at 5. 0 GPa and 900 “C ;(¢) and (f) are samples sintered at 5.0 GPa and 1100 “C. )"
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A AN SE . X BRSO AT 4 WA T 2 1 i 1) Rz w8 L Al B2 B i i i & T2 AR
S Tl 1 37 B 1 4 NI PR

2003 4F H A Irifune ZE0V & 50 T 99 K 4504 09 4 W A4 15
BB s, Gl 14 iR . 5 AR 25 A TR, AT K A3 284 0 W
A RE TE 12~25 GPa,2300~2500 C & F B4 i B
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HELA AR 5 A D 24 4% 1 ] A B L 5 T T A% 14 NPD 62 g
FEAR ool Fig. 14 Optical image of synthesized NPD' "
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Progress in Preparation of Transparent Ceramics under High Pressure
DENG Jirui, LIU Fangming, LIU Yinjuan, LIU Jin, HE Duanwei
(Institute of Atomic and Molecular Sichuan University ,Chengdu 610065 ,China)

Abstract: Transparent ceramics is a novel kind of inorganic non-metallic materials with a prospect of
broad applications. In the present paper we present a novel method—ultra-high pressure sintering— for
fabricating transparent ceramics,characterized by its low sintering temperature, short sintering time,
high density and inhibition of grain growth which,compared with the sintering methods traditionally
adopted, offers unique advantages in the preparation of nano-structured transparent ceramics. We
reviewed the latest progresses made in the ultra-high pressure sintering of transparent ceramics,inclu-
ding the ultra-high pressure sintering of YAG, spinel and alumina under low temperature, and the
ultra-high pressure synthesis of nano polycrystalline diamond (NPD),B-C-N, Si; N, under high tem-
perature,and analyzed and summarized the high pressure sintering mechanism of transparent ceramics.

Keywords: transparent ceramics;nanoceramic;ultra-high pressure;sintering
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