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Table 1 Thermal properties and quality factors of partly candidates materials

i REKRE (o) BESRE (o) HRE () / CE
/107°K ! /W (mK)™' W-s (kg'K)™' D/107%m? (s)~! a/k, (mm'w)  a/D, s (m*K)~!
BRME 7N X x X N N
BRAR 0.5 1.4 750 0.85 0.36 0.59
ULE 3 0.03 1.31 766 0.78 0.02 0.04
32358 ] 0.05 1.64 821 0.77 0.03 0.07

11.4 216

SiC 4.0~4.5 155~300

C/siC 3.0~4.0 198

1925

650~733

700

57.2 0.05 0.2

74.5~128 0.015~0.03 0.03~0.06

74.2 ~0.02 ~0.05
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MHREMESY, £3 255 HME SR BH%
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Table 2 Properties comparison of Silicon Carbide

ceramics and fused quartz

HESK oL REE BALREM &
#H /grem ? 2.2~2.6 3.2
YR /GPa 60 300
PR /MPa 45 400
B WP ¥ /MPa-m™'7?) 1.0 4.0
BEKREE/ (107K 0.5 4.7
MEFE/W: (mK)™! 0.865 70~ 100

M—%, BEUHERR K SiC a4 R+ KEIK,

Beoh, HEERE . BBIR. @ MIRE R F
BHRRE, ZIBAEBEHREZBIANKE, F
JNE T RS B LR AL E S

<«— 240 mm —>|

B1
Fig.1

—MRRLEMITHBRULERSE

Silicon Carbide refractive mirror designed

by lightness structure
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Table 3 Mechanical properties of C/SiC and SiC/SiC composites

5 ] 3% & /MP.
HEAMH i : PLPSRE /MPa  BYYISRIE/MPa  BEREIHE/MPa-m™'? BRI /K -m? K/kJ+m™?
=il 1300C
C/SiC 460 447 323 45.3 20.0 10 61.5
SiC/SiC 860 1010 551 67.5 30.2 28.1 56.0

Fd4 BUENETSOHMEELR
Table 4 The comparison of properties between

SiC and cordierite

1631 Bkt EHA #E

% i 58 BF /MPa 40 2.8
it} 3% ¥ /MPa

A Hh 6 0.5)

B (0.11)

C #h 1.5 (0.11)
MR /GPa 48 (30)
/gL ! 750
#ER/we (mK) !
(25T) 73 (2)
(1000T) 19 (2)
AR R Mm/C  4x107°0.33%x10°°

&6 /T 0.58x10°°¢
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Fig.2 Laser output vs input energy for 0.9at%
Nd - YAG single crystal and 1.1 at% Nd - YAG

ceramics excited by diode laser
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Fig.3 Microchip laser characteristics for 1.0at%
Nd — YAG single crystal and Nd heavily
doped YAG ceramics

EHRARETE, KAEHHH. 220K
BB X B HIE R 80% LA E (K 3~
5um i), RE-Sialon ZEFAME 58RI &M
FAMBRALEL SN B (R S), EREHENE
HHRENFHBEHBRTHRARE. FARMES
B — RS bR A o

RS JLMASMMERIERLLR

Table 5 Properties comparison of several kind of infra-red materials

8 ZnS ZnSe o RE - Si;N,
(Sapphire)
Bt /cm ™! 17 000~950 20 000~ 650 0.17~6.5 um 3~5pm
B /g-cm ™’ 4.08 5.27 3.98 3.6
®E (knoop) /kg-mm™2 354 150 1370 1 400~1 500
% iy 38 5 /MPa | M 300 300~ 400
B WA T 2RI B .. ®, &N B 2
HENR 2.2 2.4 1.8 >2.5
HEE/W: (mK)™ 19 35.1 (300K)

27 (300K)
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MERSICAKIZER, afRMPRANEK

SRPEENEZURERGEEROEHERY
m&c

5.1.2 #x 3 ASCHE LZRFEEMENLA

« XNE. HAEE



F2H LARR:

MR- REEREMNNRSTR 39

(BEAEH) REEINSR, RAUEBEREN
FRBBEAR; EdBIELYE . BILESTIL
¥EMXNEKRULFFRFEERERAR, AERE
R R AL A A R WRERE., FRETHR
BEEME (AXEE>9% U L) MR &REWE
HRREEAR, BEEXR TGS N TRE
BHEMEEAR,

RBERE CVDREEARMCVIBAER, K
REEREMBER, FEHN SIC/SICI =45 & # K
BEARBEEARHENRELESBENERRR.
5.2 X F Nd- YAG M XBEEM RE - Si;3N,

a5 RE

BEtE5EAEMEZENITFIHEER, HER
KEAWHBR R R ZE 2R E RN BEHBEHEL
BR, BB mEfEe I BPRNENEK;
MREHAR. MEIBREESHHERE. IR
MR EMRRZRIMAHE R R,

oh#HE—-EmETERESMEBENE S,
A ERENHEEEART N AU EHRERE

22718

%% X
(1] #MEE. SCHHOMARLKIE[A]. BEERR
NEF 124 BREKR. SCRLT 27 AFHBEE
DRFF[C], 2001. 2
(2] IARFE. FEEaEM % M4 W MR K & &R %
U, ®AELBH# KBS T®E, 2001, 30(11, #HT):

344
(3] MWKE, X% REEFRBRFE(N]). BEER,
2002 - 01 - 07

[4] Naslain R R. Processing of ceramic matrix composites
[A]. Nihara K, Nakano K, Sekino Y, et al. High
Temperature Ceramic Matrix Composites Il , CS] series
[M], Switzerland: Trans Tech Publication Ltd, 1999

[5] Lu Jianren. Mahendra Prabhu. Xu Jiangiu, at el.
Highly efficient 2% Nd-yttrium aluminum garnet
ceramic laser[]J]. Applied physics lett, 2000, 27(23):
3707~3709

[ 6] Akio Ikesue, Polycrystalline Nd — YAG ceramics lasers
[J]. Optical Materials, 2002, (19): 183~187

Research and Development of High Performance Ceramics
With Structural and Functional Properties Combined
Jiang Dongliang

( The state key lab of High Performance Ceramics and Superfine Structure,
Shanghai Institute of Ceramics, CAS, Shanghai 200050, China)

[Abstract]

multifunction, composite, miniaturization, low cost manufacturing and analyses the basic properties and

This paper introduces some developing trends of new materials and material sciences, such as

problems of processing of high performance ceramics nowadays. The paper briefly describes some special
properties, possfble application fields and mass production problems of ceramics with structural and functional
properties combined, such as silicon carbide, Nd doped YAG, and Sialon with rare-earth elements added.
Finally, proposed several topics (including processing sciences)of such kind of multifunction materials for future
research and developing.

[Key words] structural and functional properties combined; high performance ceramics; SiC; Nd — YAG; .

RE - Si3N,
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