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ABSTRACT

The new forming method, Pressureless Powder Packing Forming Method was applied to the manufacturing
of reaction sintered SiC. After the experiments of vibratory pawder packing and hinder infiltration, the abrasive
SiC powder of which mean size is 45 wm was selected to this forming method. Uniform green bodies with
porosity of 45% and narrow pore size distribution could be formed by this new forming method, Also, complex
or varied crosg-sectional shapes could be easily manufactured through the silicane rubber mould used in this
forming method. Maximum 15 wt% amorphous carbon was penetrated {nto green body by mulli impregna-
lian-carbonization cycles, And reaclion-bonded SiC was manufactured by infiltration of SiC-carbon shaped bodies
with liquid silicon.
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Fig. 1. Variation of packing density with particle size
of SiC and packing method.
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Fig. 2. Variation of packing density with pressure in
uniaxial pressing.
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Fig. 3. Particle size distribution of 5iC powder.

Table 1. Physical Properties of Slarting Binder Solu-
tions (manufactured by phenohc resin)

Concen- Density | Viscosity Surface
tration (z/cm™ m tension
(%6} (N/m)
10 0.835 7 23.53»1073
20 0.862 9.5 24291073
30 0.888 12.5 25.02x107°
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Fig. 4. Suction of minders as a function of time. {cylin-
der diameter=15.6 mm)
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Fig. 5. Pare size distribution and SEM photographs of
SiC green body.
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Fig. 7. Various articles formed by pressureless powder
packing forming method.
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Fig. 8. Variation of carbon content with the number
of impregnation and carbonization.

sl vldsiel Foleke e A8 TWNE %
Qgrzl AL wWEe elala] e @ ool FaEl-ekstd
£4 golmalr] wa o Az 53, 71E9
Fal7h F A4S FAYES e
effect? 2. algled 2| Wadr) i THEEE qhalFA4
7 Feel e zler Balok & Addds
74, este] W oj& FEF whnsle] sty
s Hd 15 wtts] B]F A

FAH % gem, olF AUAD ALY A FFAe
3

s}= gk blocking

olgh EbAT AL 1wt
Fig. 9o 5 AT g oA TF HaE ey
guh ghagke] F71EE 7l AU} 27]‘?}1
o ¢ glec] FelEr) ghadd o vl 715 g
2oz fF et wbl, HAESFRP): B s
FA4zb SIC oJAF EHo R J)F HEEes Ay
AL 2 ¢ gk olAL Alwpe 2] i
7] ugel O]E' 14 Asjr} V2 Ale® Ao
Fig. 102 kg @A 2 38 FnA
Apzlelh, ‘::lt‘l'zﬂ_c’_i zAEe] o= SF AeEe]
SiC/C preform e 2 A&=g o 45 A F ol Fd2
3l Qe SiC7r AAE R, oW doive I
22 elile] Fade] B3yl Zr)Ela, o]Z glfle]
A5 aclivity gradient® &l o-SiC giAbs2 24k
Hzag Fedo] 2w 2L pSIC A
A5 fa. 2 E 7Tl 2 £ SiIC ¢R} Abe] ]
7+g Aeq] Hoia i—r—ﬂi ETA= e 1 LT
Yongpe] Frhded wa A2 AdEE f-SIC el det
ABR Fig 103 7o) 510—4 alad o] et THHY

[a]
S4Ade AAE

24537



Fig. 9. SEM phatographs of carbon impregnated SiC specimen with carbon contents.
a} 5 wt% resin carbon. b} 10 wt% resin carbon. c} 15 wt% resin carbon, d) 5 wi% coal far carbon, €)
10 wt% coal tar carbon, [} 15 wit% coal tar carbon
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Fig. 10. Optical microscope image of unetched Si-SiC
composites as a funchion of carbon contents
(A: SiC, B: S0y 200.
a) 5 wt% carbon, b) 10 wt% carbon. c) 15 wt%
carbon
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Fig. 11. XRD patterns of 5i-SiC composites with car-
bon contents.
a) 1 wt9% resin carbon, b} 10 wt% resin carbon,
c) 15 wt% resin carbon, d) 10 wi% coal tar
carbon, e) 15 wt% coal tar carbon

Fig. 12. SEM photograph showing newly formed p-SiC
on the onginal a-SiC particles.
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