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ABSTRACT

Systematic studies of the effects of addilives and processing variables on the sintered densily and the effect
of crystallme forms of starting powders on the microstructure of pressureless sintered siicon carbide are
described. Oxide additives were effective for the densification ot SiC up to 36% of theoretical density at tempe-
rature as low as 1850°C. Use of embedding powder increased the sintered densily, up {o 98% of theoretical
density, by decreasing the weight loss dunng sintering. Composite type duplex microstructure has been develo-
ped due to the Pp—q phase transformation of SiC by sintermg at 1850 and heat treatment at 1950C for
1h
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Table 1. Characleristic of Raw Malerials
Malerial Supplier Remarks
SiC-A Showa Denke Ceo., Ltd. grade: A-1, a-SiC, average particle size: 048 pm
Takyo, fapan purity: >99%, Sil.: 0.71%, free C: L08%
SiC-B Ibiden Co., Ltd grade: Betarundum, B-5iC, average particle size: 0.28 pm
Tokyo, Japan purily: >59%, 5i0:: 0.37% free C: 0.16%
ALG, Sumitomo Chemical Co.,, Ltd. grade: AKP-30, purity: >89.0%%,
Osaka, Japan average particle size: 04 pm
Y,0, H.C.Starck, Goslar, Germany grade: Fine, punty: >99.99%
YaALO, High Purity Chemicals, Japan prade: reagent, purity: >99.9%
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S'flmpl(-z Addilve composition Z817] 9)5)e] 28 dilatometerS A2 ahed AT,
d631@aL1011 (wl.%) Aol 2§ wlATE BIHS ALslr] flste] an
Al 7% A0y 0% 1.0, ¥ 1950(:01])] 1417k Fab #7haql 2A=E At
AY2 50% AlLQO,+50% Y0, 27AT P wAE AlBe] A Bag sle] &2
AY3 30% ALOy+70% Y,04 2 o) ‘TF* AEe R Eishe] XAl FHHuLe
A 100% kO Asiels. SO AR AHH ke Tankash 07}
Bwgk XA 54 peaks] 4dlE PEgd 7125 F
= odarg zabalgel. A 22382 aldaled A4leledcl
=3 2AZAR AYL SvalBE ErHg AHL £HF
2, AlEuby FA ke fE 7] fete] & 3 2 Ee irlduC~
tion coupled plasma(ICP) A5 Al&ste] HrlAldo
ek dgel % & Table o)A EZolfnd, 223 dla dakegse Wsisicl aege) o452 "Al—
A 29 Talezld mefe. Guel xwe  BAduAE AEskl BASHIC,
SiIC-A B SiCrBOﬂ O%E% 171 =48] 22N A5 6~

~1950C u] 2]l
15C/mmnz =

(3.216 g/am s ALO3.987
Y,A10:.(4.553 g/em 2] °]—f—

7
dazael 1%2 polvethylenegly-

A2 polyethylene ®-&  A]-8-3]ed

bel 16417 $eF 4 AE G £

&
& Azl F=E s '—]xx—] 4x5x 40 mm bar

= 200

A4
?l°ﬂ A A 1’.—_7]-0;1;?;;— ’]’%ﬁ}@ 1750
A7 e dlstdy, $idns

é‘}‘;’iﬁ k2 K3 D;]..Tn:_]f' Archimedes Hr

BE bl 2Assa 4 zye olgun:

Sic

gfcm® B Y,04(4 908 g/em),
WEE YA x4el 4
S5 FU A e A FHAD, 2322

A 32 A 10 F{1995)

3. ZE 91 TE

3. ATETHES HEE

WA ghelrAiE SIC-B, A2AAHA Y W wl%2
AZAF oelFtA] ZAe] Adnd =l dEE
Eabalgdar 2 Ade Fig ela Relgoh L34
HZeo] T8 =44 ogier) iov‘oﬂ uf=) 44
Herl molzil, AYI® AYZ 4L SiCe 4l
= e ama] 185074 Mcﬂu‘y 95% o] 4ke] &
e g vehlgich B8] AY2 Z4£ 185074 4
Uz 968%EH 7 FE xS Jehddck

S1Cc>1] ‘H;:% 247].5].04 cﬂ)‘]-/’\ﬂ}.] _l1 l—cl

e
Arhael SiCe]l el gl Si0; ofel 2)EFR0, 2

m

—1163—



ey
IA—Dd
o

100

a0

B8O

Sintered Density(%T D.)

70

1700 1800 1900 2000

Sintering Temperature{“C)

2100

Fig. 1. Densities of sintered samples with various ad-
ditives as a funclion of sintering lemperature
(refer to Table 2).
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Fig. 2. Change of sintered densities with addilive con-
tent for samples sintered at 1850 for 1 h (re-
fer to Tahle 2).
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Fig. 3. Change of weight loss with additive content for
salpmes sutlered al 18507 for 1 h (refer to
Tahle 2).
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Table 3. Additive Contents of Green Compact and
Sintered Body
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Fig. 4. Effect of embedding powder on the sintered
densily of SiC with 8 vol% AY2 addition during
holding at 1850°C (AY2 is a specimen withaut
embedding powder and AYZ?E is a specimen
with embedding pawder).
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Fig. 5. Effecl of embedding powder on the weight loss
of 5iC with 8 vol% AY2 additien during holding
at 180T (refer to Fig. 4).
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Fig. 6. Linear shrinkage of o-51C with 8 vol% AYZ2 ad-
dition (A) and B-SiC with 8 vol% AYZ addition
(B) during heating at 15C/min and holding al
18507 for 1 h.
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Fig. 8. Fracture surfaces of samples sintered at 1850 for 1 h and heat treated at 1950C for 1 h using (&)
a-SiC and (b) B-SiIC powders with 8 val% AYZ2 addition.

Table 4. Polytypes in Sintered and Heat-treated Materials

No Startl?g Densification and heat-treatment conditions '— Polyrype
composition H 3C 4H 6H 15R
1 ! SiC-A+8 vol% AYZ2 | Sintered at 1R50T for 1 h in Ar 82 8
2 | SiC-B+8 wvol% AYZ | Sintered at 1850C for 1 h in Ar 3 87 10
3 | SIC-A+8 vol% AYZ | Sample 1 is heat-treated at 1850C for 1 h in Ar 7723
L 4 | SIC-B+8 vol% AY2 | Sample 2 is heat-treated at 1950C for 1 h in Ar 69 27 4 J
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