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ABSTRACT

When forming the ceramic body with plastic mass, it is nceded that a quantitative testing method for plasticity, not only to
evaluate the plasticity of a body, but also to control it within limits. Although many testing instruments were introduced, but no
handy testing instrument for the plasticity quantitatively has been developed. In this study, modified vicat needle was designed to
handily evaluate the plasicity of extruding bodies for honeycomb. The plasticity of three plastic masses was tested with this
equipment. Columned needle with 2 mm diameter was adopted to measure the resistance for deformation and spherical needle with
9.5 mm diameter was adopted to measure the amount of deformation before cracking. The plasticity of three tested bodies were
clearly distinguished quantitatively each other and the testing results were helpful to evaluate the workability of these bodies.
Probably, it is possible to evaluate the plasticity of various ceramic bodies with this apparatus, if suitable diameters of columns
and spheres are selected.
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Fig. 1. Photographs of modified vicat apparatus and needles;
(a) modified vicat apparatus, (b) columns, (c) spheres.
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Fig. 2. Schematic diagram of indentation test.
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Fig. 3. Vicat penetration test of SHT-44 specimen with | mm
diameter needle under various loading weight.
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Fig. 4. Vicat penetration test of SHT-44 specimen with 2 mm
diameter needle under various loading weight.
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Fig. 5. Vicat penetration test of specimens with 2 mm diameter
needle under various loading weight.
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Fig. 6. Load(stress)-penetration(strain) diagram of linearly

changed part of vicat penetration test of specimens with
2 mm diameter needle.

Table 1. Summary of Vicat Penetration Test of Specimens with
2 mm Diameter Needle under Various Loading Weight

Specimen Resistance to Peneration . H}.lpotheti.cal
No. Deforma';ion Length pre unit  Yield P(;mt
(kg/cm”) Load (mmv/kg) (kg/cm”)
SHT49 23.87 10 47.8
SHTS50-1 20.69 20 55.7
SHTS0-2 24.99 28 55.7
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Table 2. Summary of Indentation Test of Specimens with 9.5 mm Diameter Spherical Needle under Various Loading Weight

Specimen Load for Diameter of Depth of Volume of Indentation Volume Maxirn}lm
No. creation of Indentation Mark  Indentation Mark Indentatior; Mark per uni}t Load Extension
crack (kg) 2x(mm) h (mm) (mm”) (mm’/kg) (%)
SHT49 6 8.5 2.63 84.16 14.03 37.6
SHTS0-1 4.5 8.55 2.67 86.45 19.21 38.1
SHT50-2 3 7.7 1.97 49.90 16.64 29.6
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Fig. 7. Stress(load)-strain(deformation volume) diagram of

indentation test of specimens with 9.5 mm diameter
spherical needle under various loading weight.
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