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Table 1 Physical properties of the organic compounds used in the present study

Organic Chemical formula I/)gisrlg Solu}azl;tg n?_%;?/rzn eter Melt te;nolgerature
EVA (CoHy)x(C4H 100y)y 0.95 8.56 95~110
HDPE —[CH,CH,],— 0.95 7.99 130 ~ 140
PW CuHouso 0.90 7.80 57 ~60
SA CisH360, 0.96 7.87 60 ~ 66
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Figure 1 FTIR spectra of SiC powders and stearic
acid (SA): (a) original SiC powder; (b) SiC powder
treated with alcohol; (¢) SiC powder modified with
SA; (d) SiC powder modified with SA and then
extracted by alcohol; (e) SA
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Table 2 Densities of green samples and sintered samples with different compositions

SiC c Organic Compositions of organic system - Gre;n Sintered

Code 1% 1% system PW PE EVA SA /oC densn}'3 denSIt}ls
/% / % /% ! % /% / g-cm / g-cm
SC1 60 5 35 56 18 18 6 165 1.77 2.54
SC2 65 5 30 56 18 18 6 168 1.83 2.68
SC3 70 5 25 56 18 18 6 170 1.93 2.88
SC4 75 5 20 56 18 18 6 175 1.95 2.96
SC5 80 5 15 56 18 18 6 180 1.95 2.92
SC6 75 5 20 44 25 25 6 179 1.90 2.89
SC7 75 5 20 50 22 22 6 177 1.93 2.93
SC8 75 5 20 62 16 16 6 173 1.96 2.94

&3 BERBTRAEE R (£ gom”)

Table 3 Influence of mixing time on the density and homogeneity of the feedstock (Unit: g-cm™)

—
ang oy X, X; X, X; X, X, Xs X, S
times
1 2033 2066 2028 2033 1932 2067 1761 1444 1921 0218

2 2.080 1.96 1.951 1.944 1.957 1.96 1.955 1.948 1.969  0.045
3 2.013 2.013 2.011 2.012 2.013 2.053 2.014 2.012 2.018 0.014
4 2.068 2.066 2.065 2.059 2.064 2.063 2.059 2.068 2.064 0.004
5 2.033 2.030 2.026 2.031 2.033 2.057 2.028 2.030 2.033  0.009
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Table 4 Influence of injection parameters on the feature of SC4 green body

Injection Injection Injection speed Green Surface Fracture
temperature /°C  pressure / MPa /ems™ density / g-cm™ condition condition
160 100 5 1.92 lack edges voids
180 100 5 1.95 inclusions void-free
175 100 5 1.95 perfect void-free
175 80 5 1.93 lack edges void
175 120 5 1.95 rough edges void-free
175 100 3 1.95 lack edges void
175 100 8 1.95 rough edges void-free
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Figure 2 SEM micrograph showing the fracture surface Figure 4 Effect of time and temperature of solvent
of SC4 green body debinding on the weight loss rate of the sample:
(a) 40°C, (b) 50°C, (c)40°C (0 h~6h)+50°C (6 h~
12 h)
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Figure 4 Microstructure of the fracture surface of SC4 Figure 5 TG curve of the SC4 green body

green body after solvent debinding
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IR (b) B ke 5 B AR Figure 8 SEM micrograph showing the fracture

Figure 6 Debinding rates as functions of debinding surface of SC4 sample after thermal debinding

temperature for samples (a) without solvent treatment
and (b) after solvent treatment
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Figure 8 (a) The density and (b) the bending strength of Figure 9 SEM micrograph showing the fracture
the sintered sample surface of the sintered sample
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Study on Injection Molding of Reaction-Bonded Silicon Carbide

ZHANG Zhao'?, ZHANG Yu-Jun"?* , GONG Hong-Yu'?, LI Wen-Ji¢’, ZHAI Yan-Xia’
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Abstract: Reaction-bonded silicon carbide (RBSC) was processed by injection molding (CIM)
technology, using silicon carbide and carbon black as raw material, paraffin, ethylene vinyl acetate
copolymer and high density polyethylene as binders, stearic acid as surfactant. The influence of CIM
process on the properties of RBSC ceramics was discussed. It was indicated that the optimal
feedstock consisted of 80 wt% of ceramic powder loading and 20 wt% of the organism system with
PW:HDPE:EVA:SA=9:3:3:1. Mixing process was performed for one hour. Then the green body was
shaped under the injection pressure of 100 MPa. A two-step debinding process was carried out. The
samples after debinding was being sintered at 1780°C for 2 h in vacuum and a compact reaction
bonding silicon carbide ceramic was prepared, with apparent porosity of 0.18%, density of 2.96
g/em’, bending strength of 290 MPa, fracture toughness of 4.14 MPasm"? and hardness of 21.6 GPa.

Key words: Reaction-bonded silicon carbide; Binders; Injection molding; Debinding



