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Optimum Firing Curve for the Debinding Process of Super Hard Materials

Kiyoshi Terayama and Takayoshi Ishiguro

(Received December 6, 1993)

The present study is concerned with the burnout process of the organic binders from green bodies

of super hard material fabricated by the extrusion forging method. The green was debinded during

heating from room temperature to about 700K under inert atmosphere.
during high heating rate process, inner cracks were observed in thick sections.

After removal of the binder
These cracks were

seemed to be related to the debinding operation itself. An efficient firing curve can be designed

using the data obtained by the thermal analysis and the SEM observations of sample for the debinding

process of super hard materials.

The fundamental data is thought to be useful to design the optimum firing curve without any

crack formation, and to clarify the debinding mechanism of ceramics.
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Fig.1 Typical views of internal cracks at the heating rate
of 3.3x1072K/s up to 433K. (A),(B); cross section
(C); perpendicular section

(D): 453K (d): 25X 102 K/s

P(0): 423K

(¢): 1.7x10°2K /s

(B): 413K (b): 6.7% 1073 K /s

A): 403K —

A (a): 5.6X 1073 K/s

Fig.2 Photographs of internal cracks under the conditions
of constant heating rate of 2.3x1072K/s: (A)~(D),
and of several heating rate upto 433K: (a)~(d).
Sample Size: 8.0°-8'%x107>m
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Fig3 TG curves for the various sections (A~D) of Fig.4 TG curves for the various sections (A~C) of
sample under the debinding process. Sample Size: sample under the debinding process. Sample Size:
8.0*-8x107 4.5*-5'x10"m

core at 423K surface at 423K

core at 873K surface at 873K
| S—
70um

Fig.5 Wet SEM images of the core and the surface structure at 423K and
873K under the heating process, respectively. Sample Size: 8.0*x107°m
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Fig.6 Relation between sample diameter(D,) and crack
initiation temperature under the heating rate of

3.3x1072K/s.
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Fig.7 Relation between sample diameter and heating
rate(d7/dt) up to 450K.
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Fig.8 Relation between square of sample diameter and
reciprocal of heating rate for the debinding process
of super hard material.
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Fig.9 A model program for the heating process of green
without and TG
corresponding to the debinding process.
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