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Abstract The importance of shape design for strength is highly regarded when applied to thin plate products in
Ceramic Injection Molding (CIM), such as cases for electronic goods. This study analyzed the characteristics of the
mechanical strength of CIM product by measuring the flexural strength and elastic modulus through a 3-point bending
test according to the thickness of a thin plate test piece prepared by CIM. The specimen with a thickness of 0.48mm
required a 82.9~94.5N fracture load, whereas a 1.0mm thick test piece required 233.6~345.8N. The increase in
thickness by 0.5mm resulted in a 3-fold increase in the fracture load, whereas the elastic modulus decreased by 20%.
The thicker the specimen, the lower relative density and surface hardness of the specimen. This is because the thicker
the specimen, the lower the powder fraction of the ceramic mixture, and the material properties partially change after

sintering.
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[Fig. 1] Specimen according to the thickness
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[Fig. 2] Jig of bending test
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[Fig. 3] Hardness test for the plate specimen :
(a) indentation position about the direction of
specimen length
(b) indentation position about the distance
from gate
(c) indentation mark
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[Fig. 4] Result of 3-point bending test
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[Table 1] Result of bending test for the plate specimen

Type A B C

Specimen e [wuls (o e (s luls |ale s ldls

Thickness 0.48 071 10

(mm)

Density 651 | 650 | 652 | 650 | 651 | 642 | 643 | 643 | 645 | 643 | 623 | 622 | 623 | 622 | 622

(g/cm’)

i\ﬁf;x load 95 | 820 | 888 | 912 | 881 | 1668 | 1949 | 1633 | 1634 | 1861 | 3403 | 2336 | 58 | 3052 | 2840

Max.displacement

(tmm) 153 | 128 | 145 | 1.37 | 1.34 | 0865 | 1.01 0.823 | 0.828 | 0.950 | 0.757 | 0535 | 0.750 | 0.643 | 0.598

Stiffness,

2 50580 53030 50150| 54510f 53840( 157900 | 158000 | 162500 | 161600 | 160400 | 368100 [ 357300 | 377500 | 388700 | 383900
EINN » mm°)

Young's Modulus o4 |28 | 212 | 206 | 2w | 265 | 265 | 2m2 |27 | 260 | 221 |26 | 227 | 23 | 23

(GPa)
AVG. Stiffness 52,420 160,100 376,100
(N » mm”)
AVG. Young's Modulus

284 2 2
(GPa) g o b
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[Fig. 5] Result of bending test of Zirconia specimen :
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[Fig. 6] Comparison of bending test and simulation :

thickness of (a) 0.5t (b) 0.8t (c) 1.0t
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