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On Thermal Shrinkage of Phenolic Resins

By Chisato Matsui
Taga Works, Hitachi, Ltd.

Abstract

The volume of phenolic resins is found contracted into a smaller dimension with

the thermal treatment.

This phenomenon called “Thermal Contraction”. If proper care and considera-

tion should not be taken for this phenomenon, it would cause deformation, crack-
ing and breakage, resulting in a dimentional inaccuracy of molds.

For years, the Hitachi, Ltd., has worked out a number of data on the
phenomena of the thermal contraction. The author has reached the following
conclusions, derived from his careful examinations and analysis made on these
data :

1) The thermal contraction phenomenon of phenolic resin is interrelated to the
thermal hardening state, and presents a complicated problem. In the transitional
condition of the thermal contraction process, the systematic tendency is very often
not apparent.

2) According to the study made of the shrinkage phenomenon of the phenolic
molding powder with woodflour filler, and moreover, the properties of the molding

powder itself have remarkable affect on it.
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Fig. 1. Thermal Expansion Curves of Phenolic Resin.
Sample A: Addition of formaldehyde to phenol is

less equivalent mol.

more equivalent mol,

Sample I ;
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Fig. 2. Thermal Expansion and Contraction

Curves of Phenolic Resin.
(Same sample on fig, 1.)
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Fig. 4. Scheme of Thermal Expansion and
a2 a5 Ao 5 B Contraction Phenomena of Phenolic Resin.
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