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Fig. 1 Charging scheme of SHS reactor for

super-high pressure
1 —SHS reactor; 2 —Resistance wire;
3 —Medicament for ignition; 4 —Sample;
5 —Cup of graphite; 6 —Quartz sand;

7 —Super-high pressure nitrogen
IR AY == e
2 EWER5IHE

2.1 BEFSENFMN

EAFN, AR 1) SHS i B b, 11 AL K%
REBAK(tm= 660 C), il BAKE RN T [ 945 il
Al Gy RAREE, BHISERS M BHRAEBE,
MR [ N FEAL R . Al 5 AIN (R P4 2,
I8 & 1) AIN VE AR, v B4 B 1k
Faml AL A, MmSGERBIEN, Rl
K, RSB w (AIN) 4358 20%, 40%,
50% #1 60% . BIRATUEAIX B EN 0.59, SHS
SN RS E J1 A 100 MPa . SE5 45 3R B R,
BERRE A SR, AR EE T, WK 2
Jis . 4R & 5O 50% i, ROk ) AL
SELEAL N AIN, WK 3 s .

MR & BN YIS EE G . Y
TR & & M 20% B8 40% I, 7= B A R
BRG] 273 2 AR S5 50% INF, P4
AIER, X BN 8% N 60% I, A
RERUA . ARYE SHS By ke iie, At e vt
Hl 48 a= (RT/E")(9.1CpT/ g- 2.5), —

1999 4 12 H
120
2000
L= 1100
1800
% —2 180 ¥
<1600 =
160
1400}
140
1200

20 25 30 35 40 45 50
w(AIN)/ %
B 2 R 72 B0 B A R S R e Ut B ) 5% i)
Fig. 2 Effect of diluent content on the degree

of conversion and temperature of SHS-reaction

(1) —Temperature of reaction; (2) —Degree of conversion
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Fig. 3 The X-ray diffraction patterns of SHS

products at different diluent content
(a) —w (AIN) = 20%; (b) —w (AIN) = 40%;
(¢) —w (AIN) = 50%
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Fig. 4 SEM micrograghs of SHS products

AIN ceramics
(a) —w (AIN) = 20%; (b) —w (AIN)= 50%
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Fig. 5 Effect of nitrogen pressure

on degree of conversion I( 1) and

relative density of products P,(2)
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Fig. 6 Effect of nitrogen pressure p on
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Self- propagating highr temperature synthesis of AIN ceramic

Zheng Yongting, Wang Huabin, Han Jiecai, Du Shanyi, He Xiaodong
Center for Composite M aterials
Harbin Institute of Technology, Harbin 150001, P. R. China

Abstract: Full conversion AIN ceramics with approximatly 80% relative density were fabricated by self-propagating
high-temperature synthesis(SHS) of Al particles in high pressure nitrogen. T he effects of initial factors such as the content
of diluent, nitrogen pressure and the porosity of compacts on the conversion and relative density of products were discussed
in detail. Full conversion and relative density of AIN ceramics were synthsized by addtion of appropriate diluents . At the
lower level of the diluent in the sample, nitrogen gas is difficult to infilirate due to aggregation of molten Al, Al cannot
completely converse into AIN. As the content of the diluents is up to 60% , self-propagating high-temperature synthesis re-
action cannot be self-sustained. With increasing of the pressure of nitrogen , the conversion of product increases and the rel-
ative density of the ceramics is improved. The low or high relative density of the sample is not benefit to improve the rela-

tive density of the ceramics.
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