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ABSTRACT

B-Sialon powder was prepared from Wando pyrophyllite by the carbothermic reduction and niiridation at
1350C for 10 h m mitrogen atmosphere. Amorphous silica prepared from Si{OCyHs), was added to Wando pyro-
phyllile powder in order to conirol the final Z value. Two different methods were apphed for synthesis of
B-sialon powders. In Process A, the amorphous silica prepared from Si(QC.H;); was admixed to Wando pyrophyl-
Yile powder. Process B was started from the mixture of Wando pyrophyllite powder and Si{OC:Hs), 8 wit%
Y.0, was added lo the synthesized P-Sialon powders as a sintering aid, and the mixed powders were hot-
preased at 1750C for 120 min in nilrogen atmasphere under 30 MPa. Their mechanical properties were compa-
red.

The maximum values of M.OR. hardness and K were 667 MPa, 16 GPa and 6.3 MN/m*?, respectively,
and they are the values obtained from (-Sialon ceramics prepared by pracess A of Z=0.5.
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Table 1. Chemical Composition of Wande Pyrophyl-

lite
Compenent | Si0; | Al Qs | FesOy | CaO I MgO | Ig-loss
Wi(%) 80.32 ‘ 1582 | 0.13 Tr. 0.64 3.06
Tatal 9617 0.77 3.06




Fig. 1. Experimental procedure of process A.
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Table 2. Compositions of Starting Materials

. ] Amount {gr.)
Compositions ngsﬁizd W. Pyro-|5i0z from | Graphite
phyllite | TEQS
Q1 0.5 100 189.1 3744
Q2 1.0 100 104 130.7
(A% 1.3 100 0 129.3
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Fig. 2. Experimental procedure of process B.
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Fig. 3. DTA and TGA curves of silicon hydroxide hyd-
rolyzed from Si{OC.Hg).
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(b) Z=1.0
Fig. 9. Scanning electron micrographs of fracture sur-
lace of B-Sialon ceramics hot-pressed at 17500
for 2h in a wirogen atmosphere as a fuction
of Z-value (Process B).
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Table 4, Mechanical Properties of B-Sialon Ceramics Prepared from Process A and Process B.

Process Composition Relalive Density (%} | M.OR. (MPa) K (MN/m#%) | Hardness (GPa) |
o 982 667 6.3 16.0
A Q2 97.9 587 5.7 15.2
Q3 97.5 601 6.1 13.7
Q1 96.0 536 49 14.1
B Q2 96.6 496 4.8 12.5
Q3 97.5 601 6.1 13.7

-396- a9i8E )



Zol MET o] WY AR sddEst A5
o8] e A7HEIT 24 Ast BS) £2AS] 7] 4
S s S W T AR AZT 2449 7A
gAo] 4 B2 AZT AN S5EE T 5 e,
olAe T4 Bel g3 A2 4B Yol A AZ
Az At G, A W ATE Abalel gt ol

B-Sialone] 4Ae] St ERFOR AR Lol
Fshgen BTUshy) WeoR gzEch $H A
lsf4] Alz=A B-Sialen 72 Zzk W] a2

A A dskE P, AYrhes I3kl AR
vhe Q1 zAelA 667 MPamAl & #egkd g
felon Zgkel E2 Qe Q3 FACMe ARG
Zrzslgch ol e FUFAEAN SN, ALy, AN
0.8 Algalm aAAxAE4Ad swi%y MgOE 78k
of @ik ikt &, Zg sl w2 AYTIEE F
AR9E W Zake] $£5S HErL EohAlrhe Gauck-
ler’te] ol pdztel wxEn gt Foja4dge A =
Aol B3] 57~63MN/m™? Axe geor ¥ HH]
glglon), QL 2A4delA 63 MN/m"gto 2 7} Egiv)

G2 ¥

F=H

LL
wil, J'!D

s

>tV ot

%7
=

1:

ey, 7:130] WHEle Z7ke] Zrpake] ole} Al
efel Fgle] viekdad, QL 2ol 4] A Pl
e vlehdislied 2 32 160 GPasich

43 =

TEQSs} $t=yt48 £ LEHE dhof shodsy ol
Z 2|2 gle] 2l3] 4] [-Sialon
whA] 17507, 30 MPas] ¥Ee = 1208

‘c-]-fxl AMzE p-Salon Abe] e fSH
Aol Asle] AT AcEdE oSy
°é‘ilﬁ]'-

1. TEQSE 9‘1-51#).-1:.]] _ii-lj-ﬁ],k_
Alzg A Zgke] Zrlatel uiet
Z7)ele] cell volumeo] Z7}elolvh &2
A4 gl '%t!d é &7 A
) 3] algl o) 2wt
'] Y2042] Hhgel] 23
b 2 ZT 2]z

2. A AY qu ﬂ_):f_] ”‘Z“izﬂﬂ- 34 B ] HQL
ol 24l 4 AxE 22 Alsed g 2wl
A R A4 2o Seielck

397 A9 WHoE g4 e 238 2249
A%, Z3p0] oIS 774 o) Zoheled, Zatol
054 Ao Zehel A A Sz ehges], 1

Al B o]
BApprt
Zakel 052
=49 Zatel 79
Zzke] 27)ake] whel Al A
AGAo) )\g}r]E]O-} Z%}O] %ﬂL

N r-iTi rL°

Ly
ok

A28 ¥ A 5 £(1991)

= Az

%l B-Sialon AEp=] 4

o

o 77 A%

g] AEle AR m _L].J_]cx;vl% _}-7_11-

667 MPa, 16

GPa, 6.3 MN/m*~el e,

=}

1

3.

10.

1L

12.

-397-

. K. {da,

. 5 Umebayashi and K. Kobayashi,

. KH. Jack, “Mitrogen Ceramics,”

#@atel &
o] =¥ 1990 At gaalpalel 2k
A= zloln) ofd] Fal=zlE wielch

REFERENCES

H. Abe,
ramics,”
(1985).
. I.A. Mangles, “Effect al H,-N» Nitriding Atmosphe-
res on the Properties of Reaction-Sintered Si.N,"
S Am. Ceram. Soc, 58(7,8) 354-365 {(1975).
. K. Komeya and H. Inour,

“Mechamecal Properties of Engineenng Ce-
Am. Ceram. Soc Bull, 64{12), 1594-1596

“Synthesis of the a-form
of Siuicon Nilnde from Silica,” [ Mat Sei, 10,
1243-1246 (1975).

T. Yoshie and K.0-Oka,
B-Si,N, Ceatings by Chemical Vapor Deposition,”
JAm. Ceram. Soc, 66(1), C-8-C-9 (1983).

K.S5. Mazidiyasni and C.M. Cocke, “Synthesis, Cha-
raterization. and Consolidation of SiyN; Obtained
from Ammonclysis of SiCly,” J Am. Ceram. Soc,
56, 628 (1673).

“Formation of

“Materials Reac-
tion-Sintered [rom Volcane Ash and Al Powders
n N, Awm Soc., Buwll, 34(5), 534-536
(1475).

Ceram

Trans. [ Bril, Ce-
ram., 72, 376-384 (1973)

5. Umebayashi, K. Kishi and K. kobayashi, “The
Strength of Hot-pressed p-Sialon with Z=23 In Sis_.

ALON;-.," Yogyo-Kyokar-She, 90(10), 615-620 (1982).

. 5. Umebayashi, K. Kishi, E. Tam and K. Kcbayashi,

“The Strength ot Hot-pressed f-Sialon with Z=1
in S ALONa_," 92(1), 3541
(1984).

M. Mitomo and Mihashi,
lon Powder from Kaolnite,”
(10), 443-449 (1983).

H.L. Lee and H.J. Lee, “Synthesis of B-Sialon from
Hadong Pmk Kaolin,” J Kor Ceram. Sec, 21{L}
11-18 (1984).

HL. Lee and H.G. Shin, “Synthesis of [(-Sialon

Yogvo-Kyokar-Shi,

“The Preparation ol Sia-
Yogyo-Kyokar-Sh, 91



13.

14.

15.

16.

17

18,

19

from Wandao Pyrophyllite,” J. Kor. Ceram. Soc, 21
{1}, 5-10 (1984).

H.I. Lee and BK, Jang, “Mechanical Properties
of B-Sialon Prepared from Wando Pyrophyllite,”
J. Ror. Ceram. Soc, 23(4), 17-22 (1985).

H.L. Lee, S Kim and H]. Lee, “Effect of SiC Dis-
persion on f-Sialon Prepared from Wando Pyroph-
vllite,” [ Kor. Ceram. Soc, 25(3), 262-267 (1988).
G.Q. Weaver and J.W. Lucek, “Optimization of Hot-
pressed SisNs-Y,Q, Material,” Am. Ceram. Soc
Bull, 57(12), 1131-1134 (1978).

B.D. Cullity, p.501 in Elements of X-ray Diffrac-
tion, 2nd edit. (1978).

L]. Gauckler, J. Weiss, T.Y. Tien and G. Petzow,
“Insalubility of Mg m the System Al-Mg-Si-O-N,”
I Am. Ceram. Soc, 61(9,10), 397-398 (1978).
A.G. Evans and E.A. Charles, “Fracture Toughness
Determination by Indentation,” J Am. Ceram. Sec,
59(7, 8), 371-372 (1976).

FL. Riley, “Nitridation and Reaction Bonding,” p.

20.

21,

22,

23.

24,

-398-

265-287 in Nitrogen Ceramics edited by F.L. Riley
{1977).

LK. Naik and T.Y. Tien, “Subsolidus Phase Rela-
tions in Part of the System Si, Al, ¥Y/N, 0" [ Am.
Ceram. Sec, 62(11,12), 642-643 (1979).

D.A. Bonnell, M. Ruhle and T.Y. Twen, “Redistribu-
tion of Alumunum Ions During Processing of Sialon
Ceramics,” [ Am. Ceram. Sec, 69(8), 623-627 (1986).
NXK. Kim, “Phase Transfe rmation and High-Tem-
perature Strength of Nd0.,/ALC: added Sillican
Nitride Ceramics,” Seoul University, Ph.D. Thesis
(1990).

HJ. Lim and H.L. Lee, “Mechanical Properties of
B-Sialon Ceramics Prepared from TEOS and Kao-
lin,” J. Kor. Ceram. Sac, 26(5), 637-644 (1989).
L.]. Gauckler, S. Prietzel, G. Bodemer and G. Pet-
zow, "Some Properties of Sis-.zALONg—.," p.529-
538 in Nitrogen Ceramics edited by F.L% Riley
(1977).

ECEEE



