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A Study on Mechanical Properties of Oxygenated SiC Material
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{Abstract)

Silicon carbide materials undergo an oxidation reaction in a high-temperature
oxidizing environment and show different characteristics depending on the test
temperature and time. In particular, the added oxides form a secondary phase within
the sintering process and exhibit different oxidation characteristics depending on the
added sintering materials. Therefore, to evaluate the oxidation characteristics, the
weight of the test piece and the thickness of the oxidation layer were observed, and
the structure and oxidation characteristics of the material were analyzed using SEM.
SEM observation showed that an oxide layer was formed on the surface of the liquid
sintered silicon carbide material after it was oxidized at 1200 C, 1300 C, and 1400
C for 10 hours, respectively. Then, a bending test was performed at each temperature
on the test piece with the oxidation layer formed to evaluate the change in flexural
strength. The strength was 466.6 MPa at 1200 C, 363.1 MPa at 1300 C, and 350.8
MPa at 1400 C. AlbOs-SiO, oxidized at 1200 C for 10 hours showed an increase in
strength of about 21.0 MPa compared to the data before the oxidation test.

Keywords - Silicon Carbide, Oxidation reaction, Secondary Phase, Sintering
Process, SEM, Flexural Strength

1 Fodista 71457t 1 Department of Mechanical Engineering, Dongeui University
2 souigha gk 2 Graduate School, Dongeui University

3* Aol Foldsly 7ARESY, Fausy FeEA] Baliska 3* Department of Mechanical Engineering, Dongeui University
E-mail: leejink@deu.ac.kr E-mail: leejink@deu.ac.kr



SHRAUABUBNT =2 H27H H23

T

1.ME
Elsl#A(Silicon Carbide, SiC)= Zil-2oA =

7}

j -
o__]_

flo r
H
rf
H

=

2ol a2t
Sle AEOIh(1-3] oot Z2 Aol =t
1E BN ot EHiRel Akshikgo]
7P ol AL ERAlE AlRAl 7IAAR

8 'etAe 1 df7] FollA] AR} B
Blo] Si0, 9 CO 7149} SiO 7hA7F AAE T
SiOy= TAOE Ale EHoA HESslo] AlSlS:
GAJeITt14] B9] ot o] AAH SiOyE ARlet
HOoRHE AYRE Budhs gIogi A o
. Allol= T4 EAAEKActive  oxidation)2}
S5 Passive oxidation® Y= 4 Ut &
ARl eSSt Abao] BRSO
SIO 7kA9F CO 7hAe 7] 505 ZojA)7] of
2o AR TS AAAIE 98 3t
FoARRe BNEASE di7] B Abhet w
AE SiO, 7 B IO R
S7HAZIAL SIO; 7IAE @71 ARNRSS Wt
g, SiO 7h2of ot ARkAEo] B ALt

(Rate Determining Step, RDS)ZA] YEPdT].[7]
SLAFIA” WRARNe AAsks oY)

W Y PO olRold uf 1 F AFY L
gl o) BRRISSES 2 o
St webd 2 Aede didadior Az

o Ak aAAe A 1
B 5 A 5 ALOSH
SI0,2 Bl AAZAR AT BT
A ARE Te AR ABNESS B A
ARl whe} ThE B4 Helth 3
AATA Weld A 284
G, Wk AARA] weh T ARlsy
o UEhith mRb ARIEAS B S
Agde] BA AR SAS wEsiglow,

L Aok o] o) Al e
A Hih bgaEEoR Ay A2 HIe
o A% AZIHOIN 22W IS Tl

Hol7] wiiZe] s Wiiel EAsh=
THE2 AR Aol F3e nAA Hrt dE
2 YAl EAshs A7HES ool FEHE &
of FAH ARIZSIO)o R WA Fe
o] Yutaoln] ARplE el EAsk= SiO; H O,
3} vkS-S o] Ag|Ao]E(Silicate)S @A
Hoh. A7k AF 2A9 SRS ARk

F

in

WY, rE I ox

3ol ¢
3 BdE AYAPIESS ARERe] d¥E 1l
Ak, e, "ol H7hd shte] 224 #
gF oozt F FRe 2AWHE SU B¢
22Pge] EAE AEelioR "ot & 7 2237t
AE sk Aol =] Al 24
ol UehA Hed Al 23 =9 ARES
dorle 77 ol A Al g8 vAA



dot 2 Aol Wdad Setas AsmE
Axstr] ol WA p-SiC Yieakgrel £EF
A2 AMER= ALO; &F SIO, & 247 2/ ot
A Egste] & 9 Stk & UWE e
Planetary Mono Mill AH|E ARSI oW AN

H 8719 82 AEFYolr Ak & U
o oMES fule AMgEEow, 160rpm2
H 52 12A17FstE Esielnt. oA vk
ol &elEGlurry/dEie] 282 95 CY 71z
71 FESHA Az 200 xme] mesh

o
T
N
ified

o

2
ok
=X
£
—
(O8]
o
(@)
<
x
DO
(@)
a
=
B
10

7tgstglon, AAERLEQ 1850 Tt
A= 10 C/min®] 52 528130tk 51 &%
oA 1AFERE 255 FAISHHA 15 MPal
gEor TR o] ¥ =y WS sl
th(8-9] E3l 7} oflA] A7te] uwhet Eshis
FAEE AR FAll vX=
S Akl fIsiA, ol 1um7EA] vt
WG AHHE AlRtsto] dAelE Al8stsl
L WEE AIFHES 1200 C, 1300 C, 1400C
- b 7.5417E, 10A17E] Azl
A S sioltt. nRHAR AAE o] F
1o} QxElg At H3ARe] g
o g A Pt Aol T

1P
i

[=Xe]

o2 2
oL

o%

o 1o
b
rg2
2

>H”£Lrﬂ
5
=2
2
N
>,
N

2ok
2

2 2
o
o%

Ksacc
siEl estRaiEel 714 S40 izt A4 399

rz

(a) Hot press devices

specimen

L~
@
M

(b) Dimension of specimen for three point
bending test

Fig. 1 Hot press devices(a) and dimension of
specimen for three point bending test(b)
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Fig. 3 Oxide layer of the LPS-SiC materials with
Fig. 2 Surface of the oxidized LPS-SiC materials ALOs-Si0; system. (a)1200 C, (b)1300 C
(Al,05-Si0,) observed with optical microscope ()1400 C in air
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Fig. 4 The thickness of the oxide layer according
to the oxidation time and heat treatment
temperature in Al,0s-SiO, system
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Fig. 5 Flexural strength of LPS-SiC material with
Al,05-Si0, system after heat treatment
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