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The Statistical Studies on the Determination of the Mixing
Ratio of Binder and Sand for Foundry Process

By Norihiro Yamakawa
Kasado Works, Hitachi, Ltd.

Abstract

The foundry sand mould has generally the same macroscopic constructions
as the porous material. If the porous material is regarded as a bunch of
capillaries which are arranged regularly, the macroscopic quantities of porous
materials, i.e. the permeability and compressive strength of sand mould, can be
expressed in the terms of the microscopic quantities of the foundry sand; that
is, the effective size and the thickness of coated binder.

The first half of the article is dedicated to the discussion of the calculating
method of these microscopic quantities.

The size and shape of sand grains as a component of porous material are
defined by the permeability of the sand layer, one of the macroscopic quantities
of foundry sand mould, excepting the effects of apparent density.

The grain size defined here is termed the ‘‘ effective size’ so as to distin-
guish it from the conventional grain size numbers. The writer has measured
this effective size of many sorts of sand and compared it with the A.F.S. grain
size distribution curve.

The effectiveness of used binder is measured by the thickness of binder
around a grain, and the thickness of coated binder is calculated by the mixing
ratio among binder, sand, and the ‘‘effective size’ of sand grains.

The macroscopic quantities (the permeability and compressive strength of
sand) are expressed by a function of these microscopic quantities of sand grains,
and they are explained in the paper as experimental equations by using a
statistical method.

Finally, the calculating errors caused by using these equations are discussed.
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High-Pressure Multi-Stage Boiler-Feed Pump
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Fig.1. High-Pressure Multi-Stage Boiler Pump
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Fig.2. Characteristic Curves of High-Pressure
Multi-Stage Boiler-Feed Pumps
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