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Development of a micro— pump using shape memory alloy film

Hrp 3% HE IEH =8OR

TANAKA Atsushi TAJIMA Masayasu MIMATSU  Yoshitsugu

Ty Yy B X sk HIA

SASAJIMA Kazialks NABESAWA Hirohumi TAKABAYASHI Sotohiro

=34 DI, #E wWBE

FUJIKI Satoshi NAKAGAWA Akira TANINO Katsumi
Abstract

Recently, micro—pump is necessary for various fields such as a small amount of drug transfusion for medical treatment,
lubricating oil transfusion for industrial equipment, a slight amount of adhesive transfusion and bio— operation etc.. Shape memory
alloy (SMA) films have many advantages for micro—actuators. For example, they generate larger force and larger stroke than other
actuator materials. In this study, we fabricated a micro—pump by SMA film for power source, and tested its performance,

This micro—pump has a mechanism that SMA films actuate cylinders to pump up and pump out liquid. Therefore, flow rate of
this micro—pump depend on stroke of cylinders.

A force of SMA film by sputtering was too small to actuate the micro—pump because of friction between cylinder and frame or

wobble between cylinder and film. Therefore, rolled SMA film on the market that has a large force was adopted in this micro— pump.

As a result, flow rate of this micro— pump was 0.8mm?®/cycle.
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Table.2, The experimental condition of micro— pump.

T IR AR (sec) 5 10

15

20

30

144 156 (sec) 30 80

90

120

180




TSMAROEMOFFORMAE S 2 . SMAIRMSEEICRA X2 N3 NcdlBONIC /L 3 - dic, B BB oREc+2cRah
P YY) yF—Nol 3DA o= phEl{LafhHEELZ6NS,.

@) v o v ks e

B IXMmAREEEAD YY) ¥ —IT b SMARL & Al
Wy 2T Y v =%,y a AL o Er
MRy SRR DOMEEZTRT, COERIZEVTH
YIO—Wh LR NAYITRICY - LTEHEHOH
S Lk, HRENEHE Y —2HELI 0
MERALc COMID, NATEFHTHEEE
LR, EvyoRfuwTnb R LD
NEWE LR o Too 1B il TWEF[E A 15sec. ML E TR
(I —EmREEL &K, LHL. 15sechlF
OEBRRE T, BAAH LHHAD ) v ¥+ 5
LW, FVYTELTOBEMNETL. Hii
MPEDPLIebDTEH B

5.8 §

6

G forem

—=—ERIE

n4 o 1 |
% —GEtmE
.‘_E,_J R e s mbi——
%

; !

Si4 7Lt @il
4]
o 5 10 25 30

15 20
HEFTE (sec)

H8. v/ ufiYFHEFA L (AT B)

Fig.8. Performance of the micro—pump (valve: auto).

AFHETIE NITIOSMARE A TABREBHOT YA 7 0R Y T EEEL, TOEBRZHFMLL. TOBRE, LTodb T

Do

(DSMAIRE L TRAy P REAVEE LA, WRERI WA S FYFRUFEL AP o 7o L L SMABLE L THER
FHOWEEZA, BREEIHAEL, BV FIXBEL -,
(2) 4 ZoR 7 OERZIMNL &R, SMARA O BRI 15sec. bl _EORE, 0.7~08mm%/cycleDFRMIF SN 1=,

(727 U leycle=30TEBR X6)

2% 3k
1) skl — ZABRTIRE,71-82(1987)



. BEEEEOES Y I a2 b— 3 BT 558
A simulation of metal forging process (2)

— Development of simplified simulation program for cold forging process —

HF Il Mz Kk FR B RE
MATSUT Hiroaki ~ SAYAMA Toshihike — SHIMIZU Taka-aki ~ TANINO Katsumi

Abstract

In cold forging process, damage of tools caused by huge load is one of the most serious problems, thus metal forging process
simulation program will be introduced for optimizing work piece and tools. At design phase of tools, however, works about
numerical analysis have so much obstacles and makes it quite difficult to obtain valuable results with high precision how the work
piece deforms and stress and plastic strain distribute in the work piece and tools. [n this study, simplified simulation program for
cold forging process has been developed not only for experts of analysis but also for designers to obtain comparatively high
precision results without conscious of analysis algorism or structure of data input files in general purpose analysis program. The
following results are obtained. First of all, auto mesh generation is utilized in the initial modeling and rezoning finite element
meshing in order to simplify the forging simulation process. Comparatively high precision analysis is carried out through the auto
meshing provided that some functional modules such as smoothing will be added to modify mesh properties, frequent rezoning
process will be performed, and smaller sized mesh will be used in high strain rate region. Next, general contact and friction
analysis algorism of the analysis program is modified in order to make a speciality of cold metal forging simulation. As a result, the
analysis performance is improved remarkably by several subroutines to control smooth sliding movement of contacting nodes at
corner, to set up separation condition at specific body region, and so on. Finally, various data processing programs such as
prerezoning program will reduce works with computer user interface to one fifth under of usual program and improve the operation

performance drastically,
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Development of Redox Solar Cell System (2)
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Abstract
A redox solar battery which uses dye—sensitized titanium dioxide was investigated. The solar battery cell had an anode of TiG2
film prepared with sol—gel coating method on ITO glass plate followed by heating treatment and dye absorption. Material of a
cathode was metal such as Pt Solution of tetrapropylammonium iodide (TPAI) , potassium iodide (KI) and iodine(l2) ware mainly
used as electrolyte. Mixture of ethylene carbonate(EC) and acetonitrile ware used as solvent. We examined the influence of material
of anode/cathode, electrolyte and the structure of solar battery cell on photovoltaic characteristics. Results ware as follows;

(1) Addition of TiO2 powder and using dye to sol for anode preparation improved the maximum electric power density(Pmax) by a
factor of one hundred and fifty . And the highest Pmax obtained in this research was 2.8 W/m2at 2500lx, where light—to— electric
energy conversionefficiency was about 1%. Also, within the thickness of 5 m, thicker TiO2 film resulted in the better Pmax.

(&) Among cathode materials examined , Pt exhibited the highest Pmax, and Pmax of Ni was about 75% of that of Pt.

(3) The change of electrolyte from TPA| to Nal, and the change of solvent ratio of EC and AN did not affect the Pmax,

(4) On the structure of battery, the higher ratio of cathcde area to anode area, and the smaller distance of the interelectrode,

resulted in the better Pmax.
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Study of Cooperative Control for Multiple Mobile Robot

&M Eih M i gl BEH sh
KANEDA Jun—ya MORITA Hiroyuki FUJIKT Satoshi FUJIT Hiroyuki
ERIR B Rk FR 55 wd WA fHA
NABESAWA Hirofumi SHIMIZU Taka— aki TANINO Katsumi YAMAMOTO Tomohisa
Abstract

We produced two transfer robots, named "Hinoki" and "Miyabi", which cooperatively convey the loads on their tables and keep the
constant distance between them so that robot de not drop one. The robot is constituted CCD camera as visual sensing, two
microcomputers as control, two wheels by using of stepping motor for driving and two universal casters.

Four LED are set up at rectangle corner of the robot so that the another robot can detect easily. The relative position and the
driving course of the another robot is calculated from these LED position on CCD image. The robot decides next speed and direction
of own driving course by back propagation neural network used these data. Robot was able to measure that the position of ancther

robat is less than 5 mm and the direction angle of another robot is less than 2 degree, and they judged proper course to move next.
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Table 2. output to the motor and the condition.
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A Study on Formation of Porous Silicon
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Abstract

Although Silicon semiconductor does not exhibit light emission at room temperature generally, porous structure formation has
silicon emit visible light and new applications on integrated luminescent devices have been proposed,

In this paper, the relationship between porous formation conditions and photoluminescence (PL) were examined. Furthermaore,
with the electrode preparation on the porous silicon, electroluminescence (EL) devices were fabricated.

Porous silicon was fabricated by the anodization of p—type silicon pieces in a solution of hydrofluoric (HF) acid and ethanol
mixture. The thickness of porous layers anodized at the current density of 1 — 50 mA/cm® for 0.5 — 60 minutes was 1 — 20 pm.
Under the excitation of ultraviolet light, the porous silicon emitted red visible light, whose spectrum peak was at about 750 nm,
The thickness of the porous layer was in proportion to the anodization time. Among the porous silicon fabricated, the condition of
10 mA/em?® for 1 minutes was suitable for the EL device in terms of surface morphology and PL intensity.

Conductive thin films were formed on the porous silicon as anodes of the EL cells, and silicon subskrates were used as cathodes,
The EL cell, which consisted of the porous layer anodized at 10 mA/ecm® for 1 min and indium tin oxide (ITO) film sputtered on the
surface, emitted visible light under forward bias condition. The microscope image of EL revealed that the light emission were
distributed over the surface as a number of luminescent dots. Since the intensity of EL was quite weak (about 1/30 of that of PL) and

the spectral distribution were different. Therefore it is considered that EL luminescent centers are different from those of PL.
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Development of the Phosphorescence Plates with High Luminance
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FUTAKUCHT Tomoaki TANINO Katsumi TATSUYAMA Chiei
Abstract

Recently, it has been reported that the powder of strontium aluminate system shows the phosphorescence sustained for longer
time than other materials. This powder usually used in mixed state with resin or paint. However the mixture ratio of the powder is
limited lower than 30% because of the strength of composite. The luminance and heat—resisting of this composite are lower than
those of the powder itself. It is expected that these properties will be improved by the sintering of the powder.

In the present work, the ceramics and films consisting of strontium aluminate "N—yakou" were fabricated by the doctor—blade
coating method, and RF sputtering, respectively. The phosphorescence and heat resisting of these samples were characterized.

The obtained results are as follows;

(1) The ceramics of "N—yakou" shows the phesphorescence,
(2) The ceramics of "N—yakou" shows the heat—resisting over 600 0.
(3) The higher sintering temperature and mixing of the crushed powder and original powder are effective to obtain high

brightness.
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Fig.1. Fluorescence process.
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Table 1 Characteristics of "N—yakou" and other

phosphorescence material.
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Table 2 Additions for the doctor coating of "N—yakou'.
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