mﬁ'fugﬂﬁﬁnau‘iu’laﬂﬁﬁum:u'mmr HIP

AULINENINYINg
ARIAIATAUUNING 1A Y

5ﬂmﬁﬂuﬁﬂuﬁwﬁﬁwaamiﬁnmmuﬁﬁngﬂfﬁmmﬁmnmmnnmﬁnﬁﬂ
madrrimnssulanms
Undiaineay awasnIaluwiingman
W.A. 2539
ISBN 974-633-679-7
fdmTreaindiained ymmanaluminendy

T 1598513



FORMING OF SILICON NITRIDE BY THE HIP PROCESS

ﬂﬂﬂ’mﬂﬂﬁwmﬂ‘i
ﬂmmmmum'mmaa

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering
Department of Metallurgical Engineering

Graduate School
Chulalongkorn University
1996
ISBN 974-633-679-7



wdeinmfiwud  matugudaneululasdlesnszuauns HIP ¢ ‘ —SN
lag WNET TUIUN 8T3ALATET (& AN \\;”_.
main dmanssulannis 3% 2
pwndiinm  sesmsamansd avainsseml WuTuTIIn G P :",',"

S\

Sudieinen 9 »m@ﬁu m;ﬂi'lﬁiuﬁnmﬁﬁufnﬁ'uﬁ
Wudrwnilazesnsinuaaeeiems i paneiog

7/ \\N s

TER NN

| e
i

%
(
AU

T o O ) Kool 0

QRS fa

'J" ! f e’ nITUNTI
(§Bumaamasd as. 18n ganzuda)

ozl
kD 2L

ynenINaang,




) o wr S Y e o = -:r ] i -
'I"H.IHﬂuﬂﬂﬂﬂﬂﬂﬁﬂB'J‘I"lﬂ1'l-i‘l'l‘l-lfiﬂ'l[I1'Hfl1Bﬂﬁlﬂﬂiulﬂﬂlllﬂﬂlﬂﬂi

3 e - PP —

' - " & S
FUINUY BTTALATANTY mwu;ﬂ-nﬂﬁau’lu‘lmﬂ%um:mun“n HIP
(FDHMlNG OF SILICON NITRIDE BY THE HIP PHDGESS)
o.fAnw: seazimsam Wususoarl, 139 wilh,, ISBN 974-633-679-7

il - & N
m3fnua TN IIUUERARI
o - o - < ’\\" &y . e L R ‘1"‘
Tfumlaa mﬁnﬂrmmﬂﬂﬁn ulh_ wtfreiliiimui@ginags lunaddiilaiaen

FHauMUIUUFIlAUNIELIUMT HIP Uuy

i Taglarsacanintyoan laa ua..mnnmmuaﬂn".-ﬁﬂ
qnm’:ﬂﬂ'lmnﬂamﬂrnﬂuﬁ'tﬂu

Hpyoon lod-BninIovesn Lo -

TudwinToua: 3 uasiouas

iaraammfilauninaou
q u \

Fanouaanloe  uaslavinnies 4 Tasariegania anuuds

Young’s modulus ufz F W, P 1maaﬂqunﬂq1.ﬁtﬁmfrmu
Fanowlulasdnlatianumy _ - \ \ ummnug suuuuaengid
wdAwmaasusnniaBs "k N 9 Fuam ua"qm“quiﬂﬂﬁﬁ
man'\-n.ﬁﬂumﬂﬁhaﬂﬂﬁuum B 1 '» sedigaIT0s MaAanTwumAdansun i
tmiianuFuAusiunTsiiaEoa ‘1' SvemEtavwng  mwdisannaeganTim

- o b 3 § ot : x -l . ]
BLARATEULLLFDINTIALERIT 779 TUSMUAFAIAIUAHILUUN

noejunnitiess: 98 ;{-- SUEE

# f1 Young's modulus Wa:
Fracture toughness ﬁ'ﬁi'll.ﬁ"lﬂ

(o

1
ﬂumwmwmm
ammﬂim NN Y

172
Pa.m  @NuE"aU

mady . aAnTalannas mwileyoiian q""’ﬁ‘”(-or‘ﬂ? é
-

Umsanw 2528 muumnmmmmﬁﬁumu




N T R I T RO B R T D T U R T W

## C617911 : MAJOR METALLURGICAL ENGINEERING

KEYWORD : HOT ISOSTATIC PRESSING (HIP)/ DENSIFICATION/SILICON NITRIDE
POWDER/ SINTERINGs MECHANICAL PROPERTY
THANANAN AKHADEJDAMRONG : FORMING OF SILICON NITRIDE BY THE
HIP PROCESS. THESIS ADVISOR: ASSO. PROF. PARITUD HANDHUBANYONG,
D.Eng. 139 pp. ISBEN 9?4— i?g -7
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carfiod out by Hot Isostatic Press (HIP)
wering, fechniques was studied in order to

The densification of silican
sinlaring via glass-amapsulati 1

obtain high strength propertive i ./ / sed as starting material with an

addition of 3 wt% Al,O; a i@: n esponds to the liquid phase
compositions having lowest el / peF j te Nzna“Y203_8i0‘2 which yields
high strength glassy phase af ro ﬁf . icrostructure, hardness, Young’s
modulus and fracture toughn ess /bl dpébirtivn ‘wigre'r _, ; 2d. The experimental results showed
that the si.linnn nitride could hav . S o the theoretical density. X-ray Diffraction
pattern indicated that transformation -'.',e :.-=:- 3 [5>-phase occured in all sintered specimens

and the a.-phase fully transforme imum temperature of 1650 "C. It was
found that increasing of: wil \4 the mechanical properties.
Development of elongated ¢ to have been related to the

formation of glassy phase dt ing phase transformation. ‘l'h:EM micrographs and fractograph
also showed the mﬁﬁ m ity over than 98%, the
calculated hardness m 1?1 's modulus and fracture
toughness were appmximately 250-320 GPa and 7-9:MPa.m ’_]r?
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