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Development of Composite Materiales
— Application of metal powder-resin composites for mold of simple injection forming —

Abstract

An investigation was carried out to develop the metalic powder and resin composites
which have excellent stabilities against high temperature and mechanical stress when

they are applied as molds for injection forming
Recently, the resin composites have been developed to substitute conventional metalic
molds for molds of injection forming.  The resin composites currently available are
practically used even though there remains several defects in its heat resistance or
operating characteristics .

Generally, epoxy resin and melalic powder are used as conventional resin composites.
But the mechanical strength of epoxy resin tends to drop remarkably at the temperature
above 120°C. It is difficult to prepare practical resin composite of high heat endurance
and high mechanical strength. So the authors carried out several investigation in order
to develop the resin composite as substitute for conventional molds. The charateristic
sof many kKinds of mold materials, polyimide resin modified epoxy resin - the former show
shigh heat resistance - when they are baked at the temperature above 200°C are declared.

The methods of analysis adopped in this study are thermal analysis, mechanical analys
isopandS EM analysis. The authors also examined the relations between combination of
several kinds of materials and their thermal abilites, mechanical abilities. As the
result, the developed resin composites have the excellent charateristics for molds of in
jection forming. In this paper the study is described as follows;

Chapter 2,3: the characteristics of the resin composites are shown,
Chapter 4: the applications of the developed resin composites are described.
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Preparation of Metal Oxide Single Crystales
and their Applications

— Developement of thermistor for high temperature use —

Abstract

There is an increasing number of applications in which it is necessary or desirable
to have single crystals because of special optical, electrical, magnetic or strength
requirements. The single crystals of ZrO:-Y:0:, Al:0;-Cr,0;, MgAl,04(Co)
were grown by arc-image floating zone method. The electrical resistivities of their
single crystals were measured to get the relation with the composition compared with
those for sintered samples, These single crystals are particularly useful in very high
temperature application with special fabrications ( i.e. high melting point electrode
materials and lead wires ).

The thin films of ZrO,-Y20s Al:0s-Cr.0s and Mg(Ale 4Cro.sFeo. 2204
were prepared on Al,Cy substrates with Au interdigital electrode by r.f. magnetron
sputtering method, using their sintered targets.

The structures of films were analyzed by X-ray diffraction and scanning electron
micrography. The electrical resistivities of films were measured by D. C. method.
The thin films of Zr02-Y203 and Mg(Aly, ;Cro.4Fee. 220, exhibited similar
electric properties to their sintered sample,

The electrical resistivity of ZrO».-Y.0s thin film was stable in air at 800°C
The thermistor, consisted ZrQO,-Y.0: thin film as the sensor element, Pt wires
as the leads, Al.O. pipe as the insulating material and stainless tube was designed,
fabricated and tested. Still more, for the wide range measurement, high quality D. C.
log-amplifier and stable D. C. voltage power supply were used.
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The Development Of Flexible Hand
The production on trial of the articulated manupulator of the nursing robot —

Abstract

Recently, many robot’ s manupulators have been applied really for various purposes.

For a year, the structure and the motion of human beings have been investigated and
the manupulator of the robot has been produced on trial.

It is the hand which resembles that of human beings ; the hand consisits of the arm,
which has 7 degree of freedom, and the palm,

As the actuator of the arm, G DC motors and an ultra sonic motor were applied for.

As their transfer instruments, various gears were applied for in order to reduce the

torque that loaded the motors.
As the actuator of the palm, NiTi allloy which is a kind of shape memory alloy.
NiTi alloy, which was used for the purpose of the realizalion of the flexible motion,
was made in a loop or in a coil. Shape memory effect which was realized by the method
that NiT1i alloy was electrified and heated was applied for the actuator of the palm
All the actuators that were applied for the arm part or for the palm part were cont-
rolled with the electronic circuit’s boards that were for exclusive use. And personnel
computor made in N E C supervised the work of them.

Sof tware which was printed in ROM on the boards was produced in Z 8 0 assembly
language and supervizing software which was running on personnel computor was produced
in C language.

This paper shows the details of the articulated manupulator of the nursing robot

which was produced on trial and relates some discussions about it.
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