= 5% 10 £ B
(88 12 @)

HWIFREZHF COEMERES

Wt 7% am X %

Frk 114 3 H12 H ®
R A& brerTNn

FLVHIREAL2BT T2 S

The Educational Society for Young Research Workers of Technology, in TOYAMA



AEFEIPEOMFEMBEDOIHEED b LiITfEkE n i,
A
E LRI EEK® » 7% —
F.l R =E T 2 H
E W R ¥ K ¥ L ¥ W
BLURBSEIANE Y F—a VKRB
2 W E ™ X B KX #



(4
St

- &

2k ¥ N k£ i

FLWHIRAZHF TS 23, Tl 2E0RER
FhRok T EIE D ETy
glhictshhtioa—-27L5%Ehiz,. EXD
ABNREST-COLYTHI~NEET VWL ILEED
ERELD, HOAENPRERE VD B ETT
HHEZbL-THCHBE, |Fd4EORELEOL

HIZEVWOH LW EFoKREERILTAE LGS
WeEins, HEEFEHETLIEENTHEIILEN B LAV THD, LErbHEVHI HOD
K-> TWAHATHRE VUM EBOVES,
BHARSAVYPERE T IATOoOFIACRBELALELDISTB WL U HEEE Z
ANTIHETHM LI BHFESDFIEIETTEAHEI LT VLA VTVWE L, HAKOEH
TRUEVWILEBHHBEEOLNBLIATHDET, RIEHABBEIZOBEOHME I »
DT ABOABICLE>TRES>DZFRE{VELHESILTL2EFT LI DTN, =
CHMEVICEIIZRIBEERICALAL{IADODBEVLRELL-TED . KBICEBE L @Y 2
MLECB->TLWADR, COLDKEZTRBAMEYTHSH>ELE-TEYE S,
COLEXATVEEVTEYVEITRYB[OPENMAEMEZICH., @EftohREES
CHERETVWALVLWTLWIHEEFICLIODEREDPLEY T T, HHEHEIK L - T,
Ak, BHOREERPILEEE, RULWEEREZ>E B AEDORTRETZILENS
CENMPICKELBETHHETLETL « 9 Do
WEMEL>TEHEVHRELZRBLTVAL VTV IEEROFFC bRHPL LT &
FLEbiIR,. o blDa2ERLEXZIEINARNEZERVEL FHFF T,



B £ o #§f =

SRR 5 —OmEEE At A% P
B THVHREEEETAR) BT 30% (SEAEKT 91

DOYFRFED 6 >OPIRFHEE V)L — T EED, Tk 1 0465 Hh o e

TEBE S -tV 670V —7 (657 —<) »EMLTE-HE

DIRREELEDIEDTH B, B, 67 —<DH2F—< ItV T

EILAFE LS KO EINRL K L R oot B 1 4715 - 1o
CITR EPRICERTERS KL 5 —THERL - 6 7 —< OB

FOND 47— OB S W ORN, iz EIAS TS0 His

AL ] 7 —< OPRBRE, BEICE R AY L i

L1zl F—=OFEEE >V TR~ 5,

@ Ma—74 27 THOBEN LIcBI 205 OBR /v — 7 Shh 1) Tk, 9—54
VIE@%%@E\%ﬁ%@%%ﬂﬁﬁﬁ%éétﬂtﬁﬁéﬁﬁbé\ﬁﬁ&ﬁmﬁﬁﬁ\ﬁﬂﬁ
DEENATIRA B RNy Y v HIC k> Ta—F 4 » /Y THOBEHO [ L4557,

COBRN S, (1T i NIEEEESAS TRLOBEEME, PRI LTT i BARWE - Lick
STRET S, (2)Ti CIRET i NIREDOFEMIZ, T i CET i N& ORI CMERIRS A BRHL
ENGERIELZEICL->THET 5, HEDRESEET -,

@ &M — /L FHOMKEENIE ] OBy v —7 (BMe%2 /) <k, 9, BRY—L FERom
EHECOVWTHH L, Ko, EFEECLSER. Mk, 2R\, 751 b - MsEaMEE s
Y=V MDY — b FRic>W TR % mA 1=,

COMFEDG, (DEELI M T VAT v v a US4 VERCHIL 2 RIER 3. B — L FHo
BB RZERD D T EATRETH > 72, (2)QBED ¥ — )b PRSI, BEAEL 252 128 -
Bml. 1 2mOT N IFETINTO0dBTH-7 (500MHz) | (3)72541 | - #lsta
HICBV T, 7274 FEHROMWA S ICHE-> TERBEOBIRSEML., 7 =54 FORARS
B0wt%TIH2dB,/ mmORINEERLI-. HEOREAE,

HILR L 9 — R TOAT  L9He R e

@ THEE FZRVIERBEOUIA ] OWE 7V —7 (& Fo¥23)
T SRBE L ORERL - RS & DERICIGA B fodd, SEBO
HEFTE MO HliRBRE O BT & 2 ST iR BB O BIR A 1775 - 7=,
PR, (DBENORT L3 V¥ —F FEETEHVTES
TANF -, BRAMIRERE L AAhE S C Lok - THIR
HRDBROND ZLOHRTE L, (Q)BEVORYE— FERITT 5
CLIE ST, HRIICHTBRTERE TS LN TE, LD AXEY
RPBOND ZEHWRRTEL, (DABBEFEET =R v Mo




A L. SRIRI O e RER L /1o, KEDRRIB St

@ [BREHBHORSE (2) | DU/ N -7 (Bme¥ 1) Tl XKEROEHELEZEZ ShTw
HEV (BREHH) 2EMIELIEEEME L, VY VEIZEF LRV, BHDH5 E VORF
I RACEY A

COHEL G, (1NEMEEVRATT Y /BER> I Lic &y o BRI A RS ETT 2B
i, EEPLEN, KOEAHOBOLETHTEL K-, (D) VafAT4 vV i</ 73
vEa—7ZHWCHERERE, T8 7 FTHD BN SRELRE bITHA S EAMRTE I,
(2HDA VRA—INE—FEHVWTIFZ 27 Varyarbo—)LETHT¢IELD, P31 X574
v 7 DRIEICEZDOENR S L HOD, BRIV BEHEE - o, BEDERGE O,

BRI A dRL e
® IEmEREHicsWEe  JOBR (2) | oMK/ NV—7 Bnt¥E3
) Tk, VERICs | Z5E. [y 200 2] OFRREEZEZ oh
5VOC (FREAERYE) 7 A& L, BNOZEKTE I %34
5t Y ORBEERS T, KR, VHEEERE MBI E L ORE
L7z, 6 ORI LT, SoicEaBREMEARKT Z itk
HEiE450. 1p pmbl FOEEE S OB EEE L1,
ZOWEMS, (1)6FE (Zn0O, SnO, . W05, In, O; .
Cos 04« Cri: O3 ) ORILYBREMAKMREZTICEIOEEL. 2}
%@t/#&bf@#ﬁ%ﬁﬁb#%ﬁ‘mﬁﬂk%ﬁ%kiét/ﬂ&&&ﬂ%mﬁﬁ&ﬁoto
(2)EREALDFHETH 5. BEBOBEMEIT-7cEZA, Sn0. ICAgHE1~3%HEMT S &
I & D RA 2o L TREREEBE R EARIN . (3)ERRIC. BIMMORINSIRE=R LizE 2 A,
SnO: ICMn O, %3~TXHEMT 5T &ic k) KBREEER EXREEZEESh, (4)EE2)H5
WEONTBWTE Y REEZERICT A ECED, 0.0lp pmOFILAT VT E FERIHTE T,

EEN R E LK I?ﬁf mx ﬁﬂ
©® BEEN LOBF] OBV —7 (Bne¥2ih) T, FFo
BRSMSOBMM T~ ERICIBZ 5100, TENORNPERTE S
BEM T & - T, B NRERE B O 7o Tic X 5 80
BmLic>VWTiH L1
COHRD RO E#R I, (1MTEEE LT, Eiak=$ s n
THRHOREBEV oic Ui, £/, @8 HE LT, domLis
SO BT RICE U - SBREEEOIEREY o hic Lic, (2)8mL
i mIEREER LS OINTAEE. W IHERER LR
UmLic & 5t EFMLAEE G, Zhickb, ¢0. Smmd/ 31 7TEEEHWT, #FS10.002




mm, 0. 57T8mm CEMEEE 7 £ mO SR LAaiETH - 12, (3 NEERAEFET 27
Wic. PERMABERIC L 2MEEEZAEL, 52 m, K& 2mmOEBBIAESICRE TR,
(4RI L7z @50 g mOTEEmA VT, BEX 1 mm, M80u mOBEHZERM UEREIN [ 1778 - 12,

Uk, AHRQ 6 >OMI LA LR O SR I N TV 3D, ThoDBFEIRAT L bk
N-HDTIEEL, FRIELSL LR TAThoMELEICH VT, #EL THIEA D TV HRE
PHBHDEEZITVDS, . K1 2FHTERMLIZT 37— <vOHRER T TIPS TRA,
b L BSHFENREETEL TVD, HRFHECEL T, XS0 E4TL bo¥ b M E 3
LTwiEWcbhdbod . SERHRL .1 428 C, @kl 1 OB L Tw 5,

Flo. KA THONERERONOZ>HD I DIE, BE(EPHES A v OHB{EE bl ShT
Wh, (8- T INOSOWRERTT 2R THONIEA BRBR. ALLHMEN S TICAEEYE
ORFER, TEEHRDP EE B ED DI BT 2bDTHE I EE2HEE LTS,

BB, KOMREHEET IS, AAD LA LW ERETEN. CHEEBb-7-T Licxil
FLT, E{BHOEEERLE T,

(w¥rid)
¥kl 14E3 8



WA 7V — 7 D KBk

[. FEEF2AVEHRBEOTE S L — T
CIE R 3
B
BrEfENE OmME
el
2
¥ B Ik

; (W ¥R L)

(JLBETE S 1236 6)
(LEREHE ¥ —BHE )

( 4 )
( # )
( # )

0. 9—74 v 7 THO®HEN LcBET 20 % 7V —F

g s F L
HREEE OmM
AR g

m, EFEREHcEWE YO (2) Z4—F

P ME A
1L
23}
B EE Of#
B3R
(1] 5
~F
v gl

#hth
3TN
B

B Al
2 )
M
L
-
Fik
BHR

(Hrh L)

(LEBHtE 7 —BWRE o)
( # )
(LEEKRE 7 EEFRR)

(3 —+ 1)

(RELTEH)
(BB SR T2 0)

(LEER £ & — BT )
( ” )
( # )
( ” )
(B KFTFEE



V. EXHBHEDOBHRE (2) Y NV—F
bR M A HEE (@RFIERERD)
BtyfeEsE OKH K (TEBENE VY —BHEETH)

F# Fi( # )
)] #® ( o )

af =B (IXE#R+E 7 - SEEH%)
voREE sk (ERRt v 7 —BRET)

V. MEIREMLCLONKS L—F
BrfAyE AWM A (WA EREH)
A Bl (H S T3Em)
MHREEE Ok 1 (LKW s — BEE )

KH E ( ” )
Bt sz ( ” )
TR ” )
“0 &M ( z )

&% b (CEBRtyY -DEEFHESE)
wilA®x @A (ERTKETHER)

VI. B Y — )V FHORBHIE LV — 7
PRMME  EE BEZ (T W)
B L (WA FELa-)
BABYE OB/M %K (LEHEW+ Y5 — hRBIAF)
B Eik ( - )y
YA AE (CRER €Y 5 — SR

F: &7V —Th, £ELZES50FMW
ORREHESL—-FOF -2
WHIE AR



ks

Io.

Iv.

H

HERR T2 1 W 7o B I 88 O B A

1. # = A
2. EBRBF  cmommmemeeeoooooe-
3. —RREDMOHIIR -eeeeeeeaas
1. “IKIGHEEHOSEIR 0 ----eeeee--
5. =X 75y bAODOIGHE 0 ------
5. & =~ B s e
I—7 4 7 LBOESR LI 503
L. # =S CECETERE PR
2. A—FT4 YT HHE meeeeeeeeeo---
3. EBAHE  -rmrmmmemececececea
4. BRBEOEE  cmemeeeeeoes
5. & &  ooorommnosscmersmees
EEEEHICBWE Y DRR (2)

1. #& = T
2. 2B HFHE | corermereeetememne
3. EBERBIUEE  -----------
4. & = cmemmesmsmeeeeeeeee
BREHHEORERE (2) W -----emeeees
1. % R e
2. FIEEECORMEMBA  ------
3. AFBESEHHEOEE ---eee----
A, Vad RF 4y 7k B HiH
5. EITRBER  -oceeemeoeo-
6. & B eeeeeememeeieeeees

R S S S e e s e e = m =

= N DD o =

e e e e e o m mow

= = = oo m s

W o o 0 W Co



VAT L AT - RS ER—————— 30

L. # B e 30
2. BMIBEMIOBE  -----oeoseememese e 30
N SRR o B S S S S 31
4. BHMIAHEOBRE --ccommmmmmmmmmmm e 33
5. MEBEBICE BEMIM I -cmmmmemmmmm sl 35
6. #& B RN S R WS R S R R SR SR e 37
VI, BB~ PHORERIAE = —rrrmrcrmseemsommnscseAs ses et s nam 3 8
1. # = I 38
2. BB — U FORBE  ceemmmmmmm e 338
3. BEY—DPHRDWELE =~ rressmmrrmmssssnernsssscnassey 349
4, Y=V PR ROBEBEER wmmemmmmmmmemeemmeeeeeea 40
5. BERIHEORBEN soreoreeswmecssssssmmmm s e p S 42
6. % I 43
DETERS Lo e e e S S SRS f- 1
O [HvHEEEZE S22 1 2FEHoRFEHOES  ----------mmmmm - fi- 7
O®S5 [l MHE =fa72vv$9h-F-ha 7 A ] OFE -------mmmmmmmeoo fi-18
OLALEBLIUHNAHHLE ----------mmmmmmmmmmmmmmmmmmm oo e fi-16

CTARHIGATE oo s s o oo o 0 0 S e §-17



1. FERTZ AV HIREEEOME

A Vibration Damping System with Piezoelectric Devices

FE B i MEE foE Bl il FlE
INAGAKT Saroshi WATANARE Akinobu MATSUDA Toshihiro SAYAMA Teshihiko
i M FESA #IF HE
SUGIMORI Hirosh FUJIKI Satosh TNING Katsumit
Abstract

A number of vibration control systems have been developed and used in various application fields, Piezoelectric elements have
been used as an active control system with embedded sensors and actuators. However, the piezoelectrics require external energy
source and complex control systems. These can be eliminated in passive shunting systems where external element consists of a
simple passive electric circuit only. Dynamic tests were carried out on a aluminum cantilever beam and plate with surface bonded
piezoelectric devices shunted by passive electric components, Damping of a tennis racket was also performed as an example of
applications.

The result is as follows,

(1) Effective damping system can be achieved by the piezoelectric devices with only passive elements, which are selected to
satisfy resonance condition.

(2) Optimal arrangement of the piezoelectric devices can be derived from the vibration analysis. The damping system reduce
the vibration by 88 % on cantilever beam structure and by 21 % on plate structure.

(3) A possibility of the system is shown in the vibration damping of tennis racket.
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Improvement of adhesion between the coating layer and cemented carbide for tool

HL mh [T 3 F® FET F Ho
Nogami Takuya TAKABAYASHT Sotohiro TERASAWA Takashi TANINO Katumi

Abstract

With high efficiency of machining, it is necessary to cut at high speed and fast-forwarding. Formerly used cutting tools such as
cemented carbide and cermet can't used to cut at these conditions because of reaction with machinable materials. TiN or TiC
coating tools deposited by PVD have some advantages such asthe resistance to peeling, high density and long life.

In this study, the adhesion between the coating layer deposited by sputtering method and cemented carbide for tool was discussed

The results were as follows;
(1) The adhesion between the TiN layer and the cemented carbide tool was improved by using middle layer of titanium.
(2) The adhesion between the TiC layer and the TiN layer was improved by making its composition to change gradually.
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Development of Oxide Semiconductor Gas Sensors for Living Environment(2)
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Abstract

Semiconductor gas sensor are now widely used for detecting low concentration of combustible or toxic gases in air. Recently
the detection of smelling components has become increasingly important for food industries, living environments, and medical
treatment. Now the number of persons which are taken ill by room air pollution is steadily increasing and its phenomenon is
what is called "sick house syndrome”. They are caused by HCHO and VOC (Volatile Organic Compound) included in adhesive or
interior.

Therefore the oxide material sensors which detect the smell of these pollution gases was investigated.

The results of above mentioned are as follows |

+ The high sensitivity to formaldehyde was achieved by Ag(1~3wt. %)-Sn0: element.

- The sensing property of SnO: element to formaldehyde or xylene was largely improved by addition of MnOz(3~7wt %)

- About 0.01ppm formaldehyde waa detected by both MnO:(7wt.%)-Sn0O. element and Ag(1wt.%)-Sn0: element.
- Addtion of both Ag(1~3wt.%) and MnC2(3~7wt %) to SnO- decreased sensitivity to VOC gases.
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V. BEXHBEOHE (2)

Development of Electric Vehicles (2)

wA X KM %E H#B FE
SAKAMOTO Masami OTA Minoru TERASAWA Takashi
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FUJNKT Satoshi NAKAGAWA Akira TANINO Katsumi

Abstract

An Electric Vehicle (EV) is expected as new ecological vehicle by reason of exhausting no air contamination. Ground-up EV,
which consist of compact two in-wheel-motors and one joy-stick instead of conventional steering wheel, was designed and
fabricated. Moreover, traction-cantrol by use of the electric motor and the micro computer was attempted to drive smoothly.

The results are as follows:
(1) As the result of linking two front wheels by the steering-rod, the EV stably ran straight on the road.
(2) Driving contrel unit, which was consisted a joy-stick and a micro computer, was compact and realized various cruising by

joy-stick command.

(3) Though the in-wheel-motor reacts after a little time lag from the operation of the joy-stick, traction-controlled EV was able to

turn right and left easily.
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Table 1. Comparison of performance between last,
improved and new EVs.
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Study of submilli electrical discharge machining
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Abstract

The electrical discharge machining (EDM) has been applied to hard or difficult — to — machine conductive material machining in

many fields ,

mainly for various kinds of mold producing process. As EDM process does not cause any cutting forces in the

workpiese , it is possible to produce very delicate and small work. The conventional die sinking machining uses shaped electrode as

tools. In the case of contour EDM | the electrode is cylindrical and it's path is automatically controlled by the numerical control to

create the cavity. Due to length of the machining path , the wear of the electrode becomes important. For the mastering of the wear |

the electrode wear compensation method was created. The main advantages of this process are a simplified manufacturing process

of dies , a shorter production time of the tools and no necessity to machine mechanically shaped electrodes. In this study | this

method was applied to submilli machining and some machining examples , such as high aspect ratio groove whose dimensions

were 10mm X 0.578mm x 10mm, miniature gear cavity , marking.
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Table 5. Result of machining
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Study of Electromagnetic Shielding

mE Mz oL I

FUKUDA Takayuki TAKAHASHI Nobutada

wE &k wr ik wy me
ASADA Mineo TSUKAMOTO Yoshitoshi TANING Katsumi

Abstract

Recently, with the spread of the mobile phone and so on, the malfunction of other electronic equipments and the medical instruments
caused by the electromagnetic wave interference becomes a problem. For the reduction of electromagnetic wave noise, the method of
reflecting its obstacle with metal have been used in general. But, with speedup of miniaturization and handling of an instrument, there is
fear that the wave reflected inside of instrument give secondary bad influence to instrument oneself. A purpose of this study is to
develop the electromagnetic wave absorber having the high performance shielding effect in a broad band and that is light and thin

The results of this study are as follows :

(1) Shielding effectiveness of aluminum thin film on a glass by vapor deposition was approximately 70dB (at 500MHz) for the thickness

of 1 u m

(2) The difference of shielding effectiveness wasn't recognized about aluminum, copper, iron, permalloy by range of frequency from 1 to

1000MHz.

{3) The absorption loss of the composite ferrite type absorber increased with increase of the concentration of the Mn-Zn ferrite.
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