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ABSTRACT

Compacts were prepared using the SHS(Self-prepagating High-temperature Synihesis) method and nitrided
at temperatures range from 1450°C to 1750, and pressed af. 18007 under N2 atmosphere. The samples
were characterized for bulk density, porosity, pore size and distribution, phase composition, microstructure
and fracture thoughness. Compacts were composed of whiskers, which showed a good candidate for the compe-
site materials. The major phases of the compacts nitrided at 17507 and pressed al 1800T were 15R-sialon

with a large aspect ratio.

1. A =

TiC, TiBs TiN 53} 72 v 2Ag 544 A4
el ofalnl wtefe] k4 EY S A4y A
E7HEe) e a2t glee Ee o)l gE B
AE AL v A Bl QA Al BAE
s, dE dide He) ARAE deivtz
R =il o] uhyle] 32 iAo R YA =
SHS(Self-prapagating  High-Temperature Synthesis)*]
olch. SHS FALE ME 4AEAs AAdRm, I
2=, EPAE, 2AEL, 3 g 2 et
F9) 3k o] SHSH L Hz wbgEoaye 24T
47 combustion wave)7t APEe g wa A =)=
o] & uldubt o2 qlaled dlS-tH(reaction zone)
Hzel 4 ge A428¢ v I spng 2348
B4 4 9. = o) SHSEE BAe] AT

e BEE AT 4 9¥avE 48 3
= SV 4 oalvkn sl FAle) dlabe] ok
£ olgk 2 e A=Y A3E s
HEE AR Aelrle 2] 11 oy
J TE(yleldye] B A
Aoz o5 WEg wole
ll“éﬁlr J-W% }Tﬁf"? @' g a7t gl ezt
FAAE 714 714, AlAA 7h ok sk gl
7R To] glan, 7l r|ee) dhd s uwle o] @A,
A4, B2 2 8w ZaFo] Al 3L (near-net-shape)
Al Az 2E 70 ks AsET ok
SHS =h&g getEs 4% o Arle ke Ly

 EeA xR we-Ee FI A

vﬁ 4
Ji mE‘,
)

M

rg

151 ]“H =3 4 d%—%



2 Z AAkste e R Zbasls dle] dubE el

|2, A7)l #7 o S(self-sustain  combustion)2)
PPeAe TRAeE A4FAY Fole 29 ook
2 AgelA FAElrAr sk sialon?] YEE Si0pe)
Ala]s SHS wbge] 28] Si0y7) 2dslo) §iz = o]
Girl A#=ojof sialon AT HE ¢ glee o}
2 22 7R ubdAl e 28 25 Hel ghe 1472
keal/mole]c}

350, + 4AI=35i 4+ 2AL05{ AHpgy= — 147.2 kcal/mol)

AR. Sarkisyan §Y& FAsdES $AE o 8-S
% 200-~-600C 2 Agsteen VM, Shkire 592
il wigbe] A4 wlS-E-E 40T 2 dgsiezy
ulube-E2] ake] 12l 4 2%:& asgiok ®ard
At

E 4Age A8x SHS uhgwel <& Al Si0.E
ubg-A 7l gAg gddbgoe] dehvia] g AHES
EEE 2T =ed olEd uhEe LA &
dejiA o B R 790~B00T 7HA| Al Qe archd S
We|7l 1 g4slellAE FIsigch

SHS nig-¢] g Rh8- &= (adiabatic reaction tempe-
wmw?‘”%“—ﬂ”h@1m He e de] 5
Ao we 271 fEEY =5 e *‘rfL
At spAsel A Aot 712 ke JHEE
BO0T 7}7] lFdle FaoREe] WUFEEE l/&ﬁﬂ
2 @ o) Avp =g o gle HIEE 2524T 0]
geh. olel olep B adpeld SHSHH 2lals A
Ag Ay Azshn ARELs7leld 2xS HHAA
slalong Axst FelE 54, A4, vTE 325
EEie] o]F FRARRAS o4 JVeAE ESIA
LIA2

2. AlEEH

2.1, AlEe] mH=

EW-E 2 Si0.(Junsei Chemical Co., Japan)¢}t alu-
minumD.5F GR Reagent) 1541 F& A8-3 e
el 52 Yatzr] 3 FE2E Y= E47)1(SA-CP3L, Shi-
sl g5l £ A SiGe FE
10~15 pme] 2, aluminum-2 30~60 pm H49 7S
A2 gleh

Akt 2okt ol EE Feji S]] 7]
v EBg efAlR abe] 244020 Tl 54 Eeidsk &
TE ARE FEIEAA 00T o M 33 AZich Fig 190

madzu, Japan)E

-408-

e HF - )

—————

)
nealing !

elementy /,carbon rod
4 o
0 01l carbon
eracible

Fig. 1. Apparatus for the SHS reaclion of 5i0, and Al
mixture.
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Fig. 2. Schemalic view of the experimental apparatus for heat treatment (1450~ 15000 ).
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Fig. 3. Temperatlure and pressure schedules for hot
pressing,
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Fig. 4. Pare size and distribution of the SHS product

Table 1. Physical Properties of the SHS Products

Bulk density
(g/cm?)
1.29
1.21
1.44
1.25
143
131

Absorption
(%)

Porosity
(%)
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Fig. §. Pore size and distribution of the SHS praduct
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Fig. 6. Pore size and distribution of the SHS product
penetrated with o-Si;Ny and nitrided at 1750C
for 1hr.
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Fig. 7. XRD patterns of the SHS products nitrided at
1450C for 5 to 20 hrs.
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Fig. 8. XRD} patterns of the SHS products nitrided at
the range of 1500 and 17507 for 1 hr.
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Fig. 10. SEM micrographs of the SHS products.

Table 2. X-ray Data for 15R-AIN Polytypes Compared with Umebayashi's Results

Hot-pressing temperature (1h in Ny)

Index 1800T 1900 2000C Present work

d(&) I dd) I d(d) I d(d) I
0015 2.790 250 2.795 300 2.796 375 2.786 100
101 2,604 215 2.606 230 2607 310 2.597 100
012 2,501 155 2,591 170 2504 210 2,590 100
015 2492 94 2.49 106 2,495 1125 2486 44
107 2.392 182 239 200 2.396 210 2.378 75
018 2,322 30 2,33 38 2.335 55 2,325 20
0111 2215 35 215 40 2.156 375 2.145 20
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