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A MAJOR BREAKTHROUGH
IN A “MULTI-FUNCTIONAL
MATERIAL”
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A “MULTI-FUNCTIONAL MATE-
RIAL"

In recent years prefabricated housing’'s per-
centage share of annual housing starts has
been steadily increasing. Consequently, the
number of prefabricated housing suppliers
and manufacturers has also steadily increas-
ed. However, it would be dangerous to take
this rate of growth from the past few years
and project it into forecasts for the future
of the prefabricated housing industry, as the
scale of this recent growth has been based
in the many great technical developments
which have occured in the field during the
past few years. For example, housing manu-
facturers have recently moved from standard
frame to panel-type construction, and even
more recently, from small modulor panels to
large ones. Thus, the industry is now at a
stage where, if more growth is to take place,
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the suppliers and manufacturers must again

advance their building technology and systems.

Recently the basic approach to the evalua-
tion and development of materials has
radically changed so that, today, we are
seeing the potentials and capabilities of vari-
ous materials in combination being explored.
The Misawa Homes Institute of Research
and Development, in connection with several
other research institutes, has recently been
devoting a great deal of time and effort to
the development of new materials in order
tp further the state of the entire prefabrica-
tion industry. As a result of this program,
Misawa Homes is now introducing a new
multi-functional material for practical use in
the housing industry.

Our industry always places importance on
the development of new construction mate-
rials, because they can make two important
contributions to the industry: one direct and
the other indirect.

New materials always have the possibility of
making direct contributions to the curtail-
mernit of production costs. At the same time,
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they also have the potential of helping
engineers to think of new possibilities in
structural patterns, architectural techniques
or systems engineering. |mprovements or in-
novations in these fields are indispensable
for an industry which is always striving
towards the standardization of a varied range
of merchandise. Most of the construction
materials now available are products that
were invented or developed to suit the needs
of contractors who were, and continue to
be, primarily concerned with erecting build-
ings which are as unique as possible, within
any given set-of circumstances.

However, in the case of prefabricated hous-
ing, since the industrial process is continu-
ous and highly controlled, the supply of
houses can be constant and of a uniformly
high quality. At present, construction of
most private houses depends largely on the
expertise and experience of the men who are
actually constructing them. Consequently,
the quality of these houses has to be what
individual contractors can furnish within
their scope of experience and expertise.
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“MULTI-FUNCTIONAL
MATERIAL"* DEVELOPMENT
PROCESS AND GOALS

THE DEVELOPMENT GOALS

(1) To develop a ““multi-functional material”’
which is composed of various kinds of mate-
rials

a) in order to capitalize upon and exploit
the best qualities of each material com-
ponent so that waterproofing, sound and
thermal insulation, and finishing functions
can be embodied in a single compound
material. Also, this should be achieved in
such a way that the new material can be
applied in a single, simple process, rather
than being built up layer by layer, function
by function.

b) to decrease the number of processes and
amount of time involved in prefabricated
housing construction.

(2) To develop a light material for large
modules

In prefabrication techniques large modulor
constructions effectively improve the process
of manufacture, the construction process, and
the quantity of materials used. However, large
modules are much heavier than regular build-
inig components and thus complicate trans-
portation and construction processes. Con-
sequently large modulor building components
must be constructed of a light-weight material.
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fig2 :moment-cross sectional area

(3) To increase productivity

Since the material is to be multi-functional, it
will be simplified and standardized, allowing
for the automation of its production. This will
greatly reduce the processing time as a
whole, thus further adding to the material’s
value.

(4) Other factors

There should be no fear of pollution from
either the manufacturing or disposal of the
material. Also, it must embody many safety
features so as to resist flamespread or other
catastrophes.

THE DEVELOPMENT PROCESS

Today the probability of discovering or
inventing a totally new material is very
small, so that most efforts in the field of
materials science have been geared towards
the development of multi-functional mate-
rials and new methods of utilizing materials.
This dual goal of finding a ““multi-functional
material’”” which could be used in a total
construction system formed the basis of
Misawa’s approach to the development pro-
cess of our new product.

(1) Selection of material components

Natural wood is an excellent multi-func-
tional material, but it has serious strength
limitations. Concrete is, in fact, a much
more valuable material in all senses, but it
has the disadvantage of being extremely
heavy. Steel, on the other hand, is both a
strong and stable material, but from a multi-
functional point of view, it is not flexible
enough. Since none of these conventional
materials can adequately satisfy the demands
placed upon a “‘multi-functional material,”
Misawa sought the required characteristics in
a compound material. The most suitable
compound was discovered to consist of a
combination of inorganic, non-metallic and

organic, high polymer materials.

The merits of the inorganic material lie in its
bearing capacity, durability, and non-inflam-
mability. However, it does lack strength
under tensile loads and is also fairly rigid in
shape.

However, the merits of the organic plastic
balance out these weaknesses, as it is trans-
formable- while still retaining rigidity and
strength. Also it is waterproof and forms
excellent adhesive bonds. In fact, the only
drawbacks to the plastic are that it is subject
to creep and does not resist thermal transfer.

(2) Selection of the combination ratio

The point in question is how to combine the
materials in such a way that their individual
merits combine to cancel out their individual
defects. With this goal in mind, the following
decisions were made:

Project “MAT-1"": inorganic aggregate +in-
organic binder +plastic (three phases)

Project “MAT-x-2: inorganic aggregate +plas-
tic binder (single phase)

(3) Development results

Project “MAT-1"":

The inorganic binder and plastic binder are
mixed at the same time. But the plastic was
found not to work effectively so the initial
inorganic binder was reinvestigated. Thus a
new inorganic binder is now being used and
the resultant material is considered to admi-
rably satisfy all of the demands on a “multi-
functional material”

Project “MAT-x-2"":

This material is found to be strong and
durable. When compargd with concrete, it
retains the hjigh compression strength but
with a 70% reduction in weight. Also, its
bending strength is double or triple that of
concrete. In addition, “MAT-x-2"" is water-
proof, heat resistant and does not corrode.
Thus it is proving to be an excellent “‘multi-
functional material.”” Moreover, the original
problem of providing insular properties with-
in the materials, which was thought to be
impossible, has been overcome and will un-
doubtedly be further developed in future.
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FUTURE DEVELOPMENT

We have been working on the theme of a
“multi-functional material’’, and have now
succeeded in the production of a compound
material which satisfies our aims. We are now
prepared to invest more money in this project
in order to improve the quality of the
compound material.

Development of new prefabricated housing
involves huge investment and a long span of
time. Compared with automobiles or house-
hold electric appliances, prefabricated housing
must have a longer life, must withstand more
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effectively the changes in seasons, and must
meet a wider variety of locational conditions.
A manufacturer is required to carefully ex-
amine all these complicated factors before
going into production.

In our case, we started from the concept of
“multi-functional material’’ and have spent
the last five years in research into appropriate
designs for this multi-functional material. We
shall spend another five years looking for a
system to produce the material in a factory,
while the same time seeking a way to adapt
the material to the requirements of modern
systems of construction.

At the end of our new five-year program, we
hope to be able to manufacture this multi-
functional material.

Low cost, uniform quality and excellent
performance are requirements for any com-
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mercial product. In the case of materials
required for prefabricated housing, there is
also the requirement that the materials must
function properly in high rise structures
which are becoming increasingly common.
The materials, in this connection, must be
tested in life-size prototypes. These tests are
already being carried on by our research
institute with some results expected to be
obtained shortly.

In any event, the study of multi-functional
material requires knowledge of a variety of
specialized fields, and we owe various univer-
sities and research institutes of commercial
enterprises much for their cooperation and
assistance.

We need their continued assistance since our
proeject is expected soon to reach a stage that
requires diversified techniques.



