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Study of Fiber Reinforced Plastics

with a View to Spring Materials

Abstract
The last time, an investigation was carried out to develop the carbon fiber reinforced plastics (CFRP) with the
objeect of spring materials. In its experiment, we eXxamined about the several characteristics of matrix resin and the
nethod of natched die molding. As the result of above-mentioned, the alicyclic epoxy resin was suited to the matriy
resin of CFRP spring.
In this study, an investigation was preformzed to utilize these materials for CFRP springs. Namely, we prepared the
¢oil spring by VAR! method ¢ Vacuum Asisted Resin Injection ) and the plank springs by F¥ method { Filament
Winding ), and examined to their mechanical properties.
The results sunmarize as follows:
(1) VARI method is established for the molding of CFRP coil spring. and nearly, the transverse modulus of its
spring is 1, 300 Kgf/me2.
{2) The conditions of molding for strong CFRP coil spring are as follows; @O to wind the fiber along coil axis in
the direction of 45", @ to inecrease the quantity of fiber and @ to use the fiber of high strength.
{3) The longitudinal nodulus of several CFRP plank spring by F¥ method is 8,500 Kgf/mm®, and in round numbers,

it's bending strength is 133 ¥gf/mn2.
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Fig.1. Molding flow chart of FRP coil spring. Fig.2. Principle of VARI melding.
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Fig.4. Stracture of FRP coil spring
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Fig.5. Appearance of molded FRP coil spring.
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Inquiry of Zn0 Thin Films and Thelr Application
— The developrent of piezoelectric thin film for acousto-optic device —

Abs tract

In0 thin films that are oriented with C-axis in their erystallographic axes have been investigated as one of the
promising materials for the optical waveguide elements, acousto-optic effect devices and SAW devices. Generally
the growth techniques of Zn0 thin film are adopted RF sputfering method, using sintered ceramic targets thal contain
any amount of Lig0 or MnD.

In this study, we serutinized in order to develop the acousto-optic effect devices by thin films Zn0 metal oxide
composite. Namely, we examined the influence of subsidiary oxide, substrate temperature and substrate orientation
for characteristic improvement of Zm0 thin film by RF sputtering method. The crystal structure of Zn0 film was
analyzed by X-ray diffraction pattern and X-ray rocking curve. The loss of optical waveguide was measured by prism-
file coupler method.

Zn0 thin films that are oriented along c-axis could be grown on sapphire plate of (0001} surface in comparatively
low temperature in case of Nb20s was added as subsidiary oxide. Single crystal films of (1120)Zn0 that have high
electrical resistance could be grown on sapphire plate of (0112) surface on the occasion of Liz0 was added as
subsidiary exide. In such case both subsidiary oxides were added to Zn0 thin film, 2n0 thin film of comparatively

high electrical resistance that is oriented along ¢-axis could be grown on sapphire plate of (0001) surface
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Table 2. Volume resistivities
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Development of Pyroelectric Infrered Senseor

—Trial production of PbTi0s thin films by EF magnetron sputtering method-—

Abstract

The crystal of lead titanate (PbTiDa) is a kind of ferroelectrics which has a small relative dielectric constant
and a large pyroelectric modulus. Therefore, PbTi0s is a suitable material for the pyroelectric infrared sensor.
However, synthesis of pure single erystal is very difficult.

So in this study, Somehow or other we attempted to constitute PbTiO3 thin Tilms on platinum by RF magnetlron
sputtering method in order to develop the pyroelectric infrared semsor of high sensitivity The substrate
temperature was changed from 600 °C to 750 'C and an electric power on account of RF incidence was covered with wide
range from 70N to 160W in this experiment. Gas pressure for sputtering was unified at 2 PalAr:Cz=1:1) and the
distance between target-substrate was fixed at 69 mn.

The crystal structure of films was analized by X-ray diffraction pattern and electric properties were measured by
impedance measuring-set. We were recognized that crystal structure and electrical properties of film can be
improved to mix lead oyide( Pb0 ) in PbTiOa target, from the relations of X-ray diffractien pattern and electirical
property by the variations of sputtering condition. On the other hand, we were convinced of success Lo elevale Lhe

deposition rate from 0.07g m/h to 0.6 m/h by means of using sinterad targets instead of powdered ones.
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Fig. 8 X-ray diffraction patterns of PT thin film.
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Table 1. Electrical properties of PT thin films.
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Fig. 7 X-ray diffraction patterns of PT thin film.
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Study of Co-Nb-Zr Amorphous Soft-Magnetic Thin Films
Abslract

Ca-Metal (ex. Zr, Nb, Ti, Ta) amorphous films have the attention of many researchers attracted because of their high
saturation magnetization, high permeability, low coercive force, and nearly zero magnetostriction. 5o they are
expected to use the magnetic head materials as the mechanisms of high performance magnetizaticn and the inductor
materials as the high-freqency electronic devices.

In this study, we manufactured for trial of Co-Nb-Zr amorphous thin films deposited by RF magnetron sputtering

method that was improved the soft-magnetic properties, and examined to apply their magnetic thin films for the film—

inductor.
The results summarize as follows:
(1) The soft-magnetic properties can be improved to use the alloy-target of high purity.
(2) The soft-magnetic properties are contolloed to Ar gas pressure in sputtering. And the most suitable Ar gas
pressure is 0.5 Pa.

{3) We may be able to make the excellent characteristic film-inductor, as malters stand the gap between film and

coil is regulated nearly zero.
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Table 1. Comparison of characteristic by difference of target.

GaRy—5v b qEY—F o b
W &
F =4 w bR
S&I-Ya; at%
HE&y-F b EHK | 87.01 7.48 5.04 | 74.78 | 14.12 | 11.09
25w & R Co N b Zr Co Nb Zr
at% 90.0 6.7 3.3 86.8 Tl 5.7
EEAKEFE—) 3.0um/h 1.2 gnifh
Mok, Ms 14.58kG" 18.6kG
(%: BEZIED
BHE, u
B hard axis 8685 g9 4
(f=1HHz,H=15m0e)
ﬁ. ;n:; B
1 r k
po 13
4% BHL=-7
(D{j) HDs |
Hibed
AEy—Tv bk HEY Yo bk
240(N) 155(N)

Intensity

235(N) T20(8) 235(N) | IS0(N) 165(8) 150(N)

2400N) 150(N)

3 y—¥y FEFEOSHHANE (G, (M)
Fig.J. Leakage of magnetic field on the target. Wave length (&)
B4 55y bORW L IHMPORERE [EPMASHER)
Fig.4. Comparison of oxygen quantity in the sputtering films.
3.1.2 =z« sHOBEAEIL2VWT (FEMH LU HEN)
SEEROBRETHEMLARBMERFRMIEEREEEL, BocntLdin, F+o/-—0¥EHECERB, TOoHE
HRicEAEMS R TESCE2MBL . CORBER. 7= tFx My -THICEdy—F » +RAO~OHRANMA~7 4
FOBEEFLoND, ECTIOTT 3 P LDELZBERREOMRSWOMTEMES 2708, 5—F 4 bhry -k




N7 0mmbd (BERELY—OREME) COMAAIHEMNELZ, M6 B OMEERERLTWAE, -7, JOHREHE
AEPBRATECFET I, B TRLELIEERY, ERAVIECRELHRIREET 2D L]l &N 2,

8.316]
8.3(6] 8.8(6] 8.5(5)

9.01G]
Bty R A — A= b e

&1 10 b P & D 70on 5O
C(BERALY —OHE, ¢75) (BRI —OfH, #75)
6 L —
B5 2% YBEORMNRASS H6 FERRLY— EOMRSTE

Fig.6. Magnetic field distribution

Fig.5. Domain structure of magnetization on the substrate holder

of sputtering filams.
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Self—-Learning Man-Machine System for the Disabled

-Development of simulation system of the human upper extremities

applying for functional electrical stimulation-

Abstract

Becently, in clinical use, functional electrical stimulation(FES) is very worth noticing as an aid to regain a
part of upper motor neuron control which may be lost through cerebral palsy, stiroke, brain injury, inflazation
tumor or spinal lesion.

The main object of this project is to simulate movement of the musculoskeletal system with the muscles which
will be stimulated in the upper extermities. The simulator is consisted of such a total system as follaws

|)development of communication device opefazad by spoken word and electromycgram through the extant functions

of the disabled.

2)development of musculoskeletal model to estimate muscular forces pattern necessary for intended movement. and

its application for self-learning discrimination of stimulation pattern suitable to produce a specific
composi te movement.

3)development of graphic simulator to estimate a specific movement created by groups of stinulated muscles.

As the second year's step of this project, the above (1) subject has been mainly studied. On the spoken word
recognition system, appropriate words are also selected, and tried to apply for a portable FES system, which has
been developed in Koshi Rehabilitation Hospitals On the EMG-centrolled interface system, raw EMG signals of two
kinds of command movement has been processed by the autoregressive time series analysis technique, and inquired a

discrimination ratio of a specific command control for practical use.
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The Development of Ultra Sonlc Glasses

Abstract

Ordinally blind man uses stick in walking. but,area of the destination by stick is limited inside arrival distance
of the one in the recognition of Obstacle. So, electranic apparatus for aid of walking has been developed recently,
Many paper has reported already.

This paper also is related with apparatus to help smooth walking. Ultra sonic apparatus is added in the stick.
Ultra sonie oscillator is arranged in the place of handerip. And some parts recieve the reflected ultra sonic waves.
Blind man can measure the distance by himself and obstacle by this difference between radiation time of ultra sonic
and the reflected wave. This difference time is changed to stimulating strength and transited to palm by vabrating
relay devices. Blind man can know standing position of himsell against the abstacle. They can escape the obstacle by

this method freell and walk smoothly the road.
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