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Abstract—Mixedness and rheological properties of various binder systems were investigated for different volume
fractions of silicon nitride fine powders in order to evaluate injection moldability of the powders. Thermoplastic
binder system contained polyethylene, polyethylene wax, and other additives of small amount. Mixing perfor-
mance was modelled qualitatively using the ratio of total interfacial area as a measure for non-dispersive mixing,
and the ratio of total fracture surface area for dispersive mixing. Flow analysis was carried out to characterize
flow field within the mixer employed. Mixedness of specimens mixed for five or thirty minutes was examined
by using scanning electron microscope. In addition, a capillary rheometer was used to characterize moldability
and relationship among mixture quality, viscosity, and torque curves. The results showed that the mixture had
good moldability and mixing quality up to silicon nitride volume fraction of 60%.

Key word: Mixing, Binder system, Ceramic injection moiding, Interfacial area, Fracture surface area, Silicon
nitride.
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Table 1. Properties of silicon nitride powder and resins for
binder system.
{a) Silicon Nitride

Morphology BET Specific
Surf. Area 13-16 m2/g
FSSS Particle Size  max. 0.7um
Apparent Density  0.3-0.5g/cm?
Green Density 1.7-1.9g/cm?
Bulk Density 3.185g/em?
Crystallographic ~ Alpha-Si;N, min. 94 wit%
phases Beta-SiyN, approx. 3 wt%
Free Si max. 0.1 wt%
Chéglri:s;sition High Purity

{b) Low Density Polyethylene (LDPE)

Melt Index 24g/10 min
Density (23°C) 0.915g/cm3
Tensile yield Strength 90 kg/cm’
Elougation 500%,
Vicat, Soft. Temp. 82°C

Shrinkage 0.01-0.025 cm/cm

{c) Polyethylene Wax

Density (25°C) 0.916g/cm3
Melting viscosity (125°C) 200 cps
Average molecular weight 1700

R & B soft. temp. 105°C
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Table 2. Volume fraction of ¢ach component in various
blends.

components STEARIC
SN, LDPE WAX
blend no. v ACID

50 20 28
55 15 28
60 10 28
65 5 28

R
[SEI S I N ]

Glycerin, Oleic acid: small amounts
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Fig. 11. SEM picture of blend #3 (Si;N,LDPE:WAX:S.A. =60:10:28:2) (< 3000).
{(a) mixing time: 5 min, (b) mixing time: 30 min.

Fig. 12. SEM picture of blend #4 (Si;N,: LDPE: WAX:S. A =65:5:28:2) (X 3000).
{a) mixing time: 5 min, (b) mixing time: 30 min, (¢) mixing time: 30 min.
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