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Study of Flexible Hand
— The trial production of the articulated manipulator of the robot (II) -
Abstract

In the last time, we had been produced the articulated manipulator of the robot by way of trial. But, the trial
product had various point at issue, for instance, (l)gears are shaky, (2)form of arm is rough, (3)strength of finger
is weak, and (4)fellow parts interferes in each others.

So in this time, an experimental study was made on the selection of servo motors, gears, flexible shafts, NiTi

shape memory alloy, and softwares of computer.

As the result of abovementioned , the articulated wanipulator of the robot that has used 6 servo motors,
harmonic gears, flexible shafts, NiTi shape memory alloy, GFRP and effective softwares of computer is proved the
pxcellent performances, for instance , (1)degree of its freedom 1s 6, (2)strength of its finger is strong,

(1)weight of its arm is light, and (4) its movement is smooth and flexible (in this connection; computer language of

this control system are Assembly and C).
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Fig.1. Appearance of the robot arm.
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Fig.2. Mechanical structure the robot arm.
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Table 1. Max movable angles of spindles

Rl 180° (100" )

(FEL. SEOT —AOERIIE LWL %2 DIE L
REH 120° ( 90" )
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GO A Eht B EAERELD . MANERERSE, B 1107 (100" )
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Table 2. Torque of spindles by calculation.
- ABlzhrd5 AT | BEEDDDA LY

‘ o] 1 ?-’fﬁ(st) XJ\/(C!) (Kgf-em) (Kgf-cn)
l 1 ﬂgﬁg 51, 0 52.00 102.00
[+ 0,85 51.0 22,10 43. 35
E 3 D, 485 ag, 2 6.53 18.91
| 4 ggm?ga 25 =51 2,863 Pk
5 0.6 25. 0 -—— 15. 00
i t
A T T 25. 0 -———— 5.25
Jo B } 0.8 188 -———— 7.38

8 0ay 12. 8 —_———— 2. B8
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Table 3. The kinds of motor and their torques.

| T-vmi | s | o s Gt
Hili#& | Rao4 1.7600 810 210, 48

| WX #H | R404 1/600 810 210, 48

| EWm® | R402 | 1/80 450 83, 26

Lt ¥ | R402 1 /600 450 83. 26

| FRE#& | R301 | 1,200 72,0 22.10

iiatT R301 17160 57. 6 18, 91
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Fig.4. Mechanical structure of the palm.
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Table 4. Kolding condition of FRP
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Fig.5. Form of SHA.
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Preparation of Zun® Thin Films and Theilr Applications
— The development of piezoelectric thin film for acoustic device —
Abstract

Recently, there is required to miniaturize the electronic parts and to accumulate the electronic circuits with the
high density. So, this factor has been leaded to an increasing interest on the ferreelectric ceramic thin filas or
the piezoelectric ceramic thin films, Particurarly Zn0 thin films that are oriented with C-axis in their
crystallographic axes have been investigated as one of the promising materials for the optical wave guide elements,
acoustooptic effect devices and SAW devices.

Generally, the growth techniques of In0 thin files are adopted sainly RF sputtering from In0 sintered ceramic
targets that are contained Li.0 or Mn0. So, we made several investigation in order to develop the acoustic devices
by ZnD-metal oxide composite thin films whitch have exellent characteristics. The methods of analysis adopted in
this study are X-rvay diffraction method and scanning electron micrograph. The qualities of In0 thin filas that have
been oriented with C-axis in their crystallographic axes were evaluated by X-ray rocking curves. Beside, electrical
characteristics of their thin filas were measured by impedance measuring-set.

As the result of abovementioned, Zn0-Nb:0: thin film that has deposited on the glass plates is proved the usefull
characteristics. For instance,

(1) The oriented axis of its crystal is C-axis only,
(2) Tts electrical resistivity is higher than that of Zn0 film, but lower than that of Zn0-Mn0 filn,
(3) Tts piezoelectric element fixed on the Ti thin filn’s electrode is usefull for the acoustic devices.
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Table |. Electrical properties of

targets.
iy @ (g/en’) | ERE (Q-cm) | HFES
Znl .18 5.0%X105 =
Zn 0(Mn0d 3.98 5.8x10!'® 20
Z n O(Nbz0s) BT 3.5%x10° =
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Table 2, Electrical properties of

thin films.

SR AEECC) | BA®E (Q-cn) | FRE
Zn0 300 5.0x10" -
Z n 0 (Hn0) 300 5.0x10'® | 9.9
Z n O (Nb20s) 200 |s.0x10% [17
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Study of Carbon Fiber Reinforced Prastics
for Spring Materials

Abstract

An investigation was carried out to develop the carbon fiber reinforced prastics which has prominent
mechanical properties and excellent stabilities against high temperature for spring materials.

Recently , composed parts used for automobile are influenced by social necessity and user’s requirement. So
lightweight materials, for instance, either engineeringprastics or FRP are tried to be addopted for the parts
because of their high specific strength. Moreover,they are required strength and stability heat resistance more
than everything else. For the porpose of this,two types of CFRP were prepared. Having a try to alter properties
of matrix resin, on the onz hand to chosen the liquid epoxy resin as base matrix, besides added the flexible epoxy
resin in its, and on the other hand to selected the powder epoxy resin for base matrix in additon Lo appended the
polyimide resin which have exceeding intensity and excellent heat resistance. An inquiry as a variety of
characteristic matrix resin to been complex any amount of carbon fiber cloth evalvated their mechanical properties

and therma! properties.
The results are summarized as follows:
¢1)From the result of trial using liquid epoxy resin as the matrix,10% addition of flexible epoxy was effective to
improve the mechanical properties at almost Vf 60 %. Especially the addition of flexible epoxy should be
indicate into tough idiosyncrasy in spite of low heat resistance,
(2)From the results of trial using powder epoxy resin as the matrix , about 50% addition of polyimide resin was

efficient for both mechanical properties and heat resistance,
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Preparation of PLZT and PZT Thin Films
and Their Applications

- For the development of optical shutter and infrared sensor -

Abstract

Thin films of ferrcelectric materials are taken an much interest for fabricating functional and new conceptual
devices. Many attempts have been practiced by ferroelectric thin films within various devices including infrared
sensors,ultra sonic sensors,optical waveguides and optical shutters. In this study,we prepared ferroelectric (Pb:la)
(Zr:T1)0: (here in after refered to as PLZT) and Pb(Zr-Ti)0; Chere in after refered to as PZT) thin films on fused
$i0: plates by RF magnetron sputtering. we also prepared In. 0; (Sn) (here in after refered to as ITO) thin films
in order te use for transparent electrode.

The structures of filas were analyzed by X-ray diffraction method. Dielectric properties and hysteresis roops were
weasured by impedance measuring-set and Sawyer-Tower circuit. Optical and electrooptic properties were also measured
by spectrophotometer and ellipsometric-refractaeter,

The structures of PLZT and PZT films were classified into the perovskite structure or the pyrochlore structure
depending on substrate temperature,Ar./0: gas pressure and sputtering incident power. But,the pyrochlore structure
changed into the perovskite structure after anneal treatment at high tempareture. Trasnparency of the films was also
improved by anneal treatment under adequate conditions.

In brief,it was found that PLIT and PZT thin films of the perovskite structure are obtained on Pt or IT0 without
anneal trearment under condition of low deposition rate and high substrate temperature.

These noteworthy Films shall be suitable for application such as optical shutter and pyroelectric infrared sensor.
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Table 1. Sputtering condition of ITO.
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Table 3. Sputtering condition of PLZT.

Condition a b c
Input Pover ()] 100 130 70
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Sub. Temperature  (°C) R.T 550 700
Sputtering Rate (um/h) 0.4 1.0 0.2
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Input Power 130 W
Plate Vol tage 1.5 kY
Plate Current 130 mA
Ar/ [z Pressure 0.5/0.5 Pa
Sub. Temperature 700 T

Sputtering Rate 0.4~0.9 um/h
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Fig.14. RF voltlage and gas pressure
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Input Power 130 "
Plate Voltage |.5 kv
Plate Current 130 mA
Ar/ 0z Pressure 0.33/0.67 Pa
Sub. Temperature 720 %

Sputiering Rate 0.3~0.4 pm/h
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Self-Learning Man-Machine System for The Disabled

- Development of simulation system of the human upper exiremities

applying for functional electrical stimulation -

Abstract
Recently, functional electrical stimulation(FES) has been used as an aid to regain a part of upper motor neurcn
contorols which may be lost through cerebral stroke, brain injury, inflamation, tumor or spinal lesion. Here
microcosputer- contorolled electrical stimulation is applied for the intact peripheral nerve or intramuscular nerve
in a disabled person.
The 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 will be made up of such a total FES system as follows.

(1) Development of communication device operated by spoken word and electromyogram.

(2) Estimation of puscular force necessary for intended movement through musculoskeletal modelling, and its
applicastion for self-learning selection of a stumulation pattern suitable to produce a specific composite
movement.

(3) Development of a graphic simulator to estimate a specific movement created by groups of stimulated muscles.

On a three years' project, first we have done a preliminary research on the above (1). Concerning spoken word
recognition, we have tried to construct a single board system,and estimate its pattern recoginition rate of pattern-
watehing on dynamic time wraping by using dynamic programming.

Sext, surface Electromyograms have been on two muscles selected as ones of instact muscles, which are usually
possible to contract voluntary even in a disabled person. These signals were processed by auteregressive(dl) time
series analysis technique, and preliminarily estisated if possible to discriminate AR parameters for a specific

movegent used for contrel signal.
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VI, Co-MetalR7ENT v AWMU TER RS AL

Study of Co-Metal Amorphous Soft-Magnetic Thi n Films

Abstract

Co-Metal(ex.Ir,Nb,Ti,Ta) asorphous films have attracted the attention of many researchers because of their high
saturalion magnetization, high permeability, low coercive force, and nearly zero magnetostriction. So they are
expected to use the magnetic head materials as the mechanisms of kigh performance magnetization and the inductor
saterials as the high-freqency electronic devices.

In this study, we investigated the structural and magnetic properties of Co-Zr ,Co-Nb and Co-Nb-Zr amorphous thin
files deposited by RF magnetron sputtering method.

Results are summarized as follows:

(1) The composition of Co-Nb-Zr films can be controlled by changing number of Zr or Nb chips on the composite

target consisted of Co-disk and them.

(2 ) The deposition rate of Co-Nb-Zr films can be improved to apply the magnetic field on the surface of

substrata.

(3 ) The aworphous composition range of Co-Nb-Zr sputtering files is found out.

4) The composition dependence on the saturation magnetization of Co-Nb-Zr films is found out.

(5 ) The best composition of Co-Nb-Zr amorphous sputtering films is Co=87, Nb=8 and Zr=5 atos? from the magnetic

characteristics.

(B ) We may be able to make the excellent inductor with Co-Nb-Ir sputtering thin films for high-fregency use.
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Table 1. Sputtering condition
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