Journal of the Korean Ceramic Scciety
Val. 33, No. 10 pp. 10891094, 1596.

IL Al 2222 AIN 220 4 7|7
OLTL - HEX - AME - AR

9 Hf'f—l'i %’*’EIHE

Fabrication of AIN Powder by Self-propagating High-temperature Synthesis
1I. The Formation Mechanism of AIN Powder from Al Powder
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ABSTRACT

In this siudy, the formalion mechanism of AIN synihesized by SHS {Self-propagating High-temperature Syn-
thesis) was studied in order to obtain uniform AIN powder size and morphology. Based on the morphology
of AIN synthesized and the calculation of the temperature of Al powder as a function of AIN layer thickness,
the formation mechanism of AIN was proposed.
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Fig. 1. Formation mechamsm of AIN by direct nilrida-

tion method.
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Fig. 2. Egg shell type AIN morphology from the SHS
reaction hetween mitrogen gas and aluminum
powder.

gl oA Tael g
Ax pe whe YA A3

FejaaA st

B ATl f«l——%:c_l dFrlE FHe AT Y= 3
pme]glom kg ¥ = 25%TD, A 4F
Bl W 84z 50%, WS 7hese] heE 0.8 MPas]
#7194 SHS &% & fr=dlgdch W T At
AN -2 AizEel glepl ol A4
%o gjaka SEMem ¥aslgc) s 48 A5y
o] g4 = l Al 72 flete] SHS w5 Hbs

Fas] il 29

n.hlc
2

T &

Faetgth. S SIIS grge] 2

MEEs e g s nn] a4 7l F9] wWEAg s B

Ao ehz@ g Fejdtel W HAMzCh ®=Y

ke Zoh ale] 9 vl Fag dEsia s oF

ol wbgEe AR gz B SRS Addled,

o] 5 wlgke 2 SHS ub-2A] As] okFelFe o4 BE
A5t



A e sk gael g AN gEe] Az

1.3 g’

Fig. 3. SEM micrograph of the reaction zone guenched by ventng the nitrogen gas from ihe reaction chamber,
(bY, {c), and {d} are morphologies of the positions indicated 1 {a} at higher magnification.
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Fig. 4. Schematic of reacting aluminum powder with

a AIN surface layer.
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Fig. 5. Calculated temperature profiles of the reacting
aluminum powder as a funchon of the AIN la-
ver thickness.

{a) no AIN diluent, (b) 50% AIN diluent.
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Table 1. The Thickness of AIN Layers of the Egg
Shell Type AlNs as a Function of Egg Shell

Dhiameters. {unit: um)
Dhameter of egg Thickness of
shell type AIN AIN layer
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12 132
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