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Influence of Agitating Method for Raw Material on Sintered Structure of SiC Ceramics
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Synopsis:

The purpose of this study is to promote providing with new application of SiC ceramics for diverse
industrial plants. Therefore, we have been developing the fabrication method of SiC ceramics by
two-step reaction sintering. The developing sintering method offers the advantage of being higher
near-net shaping manufacturing and higher machinability than conventional method. It is necessary to
uniformly disperse raw materials because of fine powders. Improvement of the agitation method for
uniformly dispersing powders is an important task in this sintering method, since deviation of the compo-
nent and the structure greatly affects the performance of SiC ceramics product. In this study, the
sintered SiC was fabricated by applying four kinds of agitation methods, and the porosity and the
micro-structure were investigated by using laser optical microscope. As a result, the optimization
condition was found for solving deviation of materials and reducing porosity of 1% or below.
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Fig. 1 Rotation-falling agitation system
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Fig. 2 Microphotograph of resin morphology (a) before
and (b) after crashing

ZZT, Fig 2lc M Z—L LTRIILIET =/
—UHEDOIEREZ 7R, 10~20um DR &/ SV VK
MEHRTE D, 7=/ —/UEIRITEME (L TH D |
MBS S BT T LRI X0 IRA Y JFBH R % [E &
SHD, FEREED TN & 20um Y1 AORHEIE
TN ENTRILE LTRESEMEZ DD
7o, ZOHDOKIDBIEREND Z Lo,
JFEEFDIRS OB AR e S TAUL LW DTED, 1]
R L > TIIT & A E STk R 25
BB oTz, TDID, TORART T Z AN HNT
B B L TR E T LT < FEZILD &
ED 5, BIEOMHIEERE T o ra=
TRDOR—/L & —FEITEN U CHIR R A T 5 72,

KIZ, Fig. 3 |Z[EMEEAR OB PEEE 2/~ d, (Al
AN CIIHBIBEFE ST MR LBV AT Z & T
BAAT O HATHY | eI H ISP CTH 2,

34



35

Table 1 Experimental conditions for agitation method of raw materials

No. System Apparatus description Condition
Rotation-falling Agitation for Powder Zirconia ball Pre-addition Agitation
welding material quantity quantity ratio of resin time
(2 © (hour)
1 300 0.03 24
2 300 1 n
3 120 4 n
4 60 8 I
5 100 5 v n
6 I " v 48
7 " " v 168
Rotation-mashing Auto-mashing Powder Spatula Maintenance Agitation
with mortar quantity time
(2) (per hour) (hour)
8 150 Default - 3
9 " I - 9
10 /] N - 24
11 n Improved 3 24
Rotation-crashing Planet ball mill Powder Ball size Rotation Agitation
quantity speed time
(&) (mm) (rpm) (min)
12 10 10 200 5
13 U n N 10
14 n n n 20
15 20 n n 10
Granulation Slurry stirring Powder Shurry Agitator Agitation
and spray dryer quantity solution time
(©®
16 500 Water Propeller 10 min
17 2000 n Zirconia ball 2 days
18 n I n 1 week

Fig.3 Rotation-mashing agitation system

Fig. 4 Adhesion of powders to inner wall of the mortar
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Fig. 6 Granulation agitation system using spray dryer

Fig. 7 Granulated powder
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Fig. 8 Microstructures of sintered SiC by rotation-falling

agitation of raw material powders
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Fig. 9 Microstructures of sintered SiC by rotation-mashing

agitation of raw material powders
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Fig. 10 Microstructures of sintered SiC by rotation- crashmg

agitation of raw material powders
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Fig. 11 Microstructures of sintered SiC by granulation

agitation of raw material powders

Fig. 12 Infiltrated specimen using granulated powders
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