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I. WEEMERRVATLORERMEER LICET TR

Improvement of the Mountain Victim Search System

BIA  EE A %k EEx &
MAEDA Tomohiro ASADA Mineo TSUKAMOTO Yoshitoshi
i # By ghd
TAKASE Hiroshi FUJIKT Satoshi
Abstract

The mountain victims who was missing caused by the avalanches has to be suddenly found and rescued.

The search system for

the mountain victims use the method of finding a weak radio wave from the transmitter of which they camy every time they climb. A

purpose of this study is to improve the performance of the mountain victims search system for practical use.

The results of this study are were follows,

(1)The field attenuation was not recognized even if the fransmitter was buried in snow with 4m depth,

(2)We tried to fabricate the three kinds of antennas which were helical antenna, § elements Yagi-Uda antenna and Swiss quad antenna.

Above all, Swiss guad antenna was the most excellent in directivity and handling.

(3)According to phase shift method using two anntennas, we obtained to find the direction of the transmitter within 5 degree accuracy.
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Fig.1, Schematic figure of mountain victim serch system.
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Table 1. Basic specifications of the present fransmitter.
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Fig.2. Apearans of the transmitter.
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Fig.3. Electric field and directivity of the transmitter.
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Fig.7. Directivity of the receiving antenna now in use.
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Fig.10. Reflection loss of the Swiss quad antenna.
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Development of an Intelligent Gas Sensor for VOC

=il B2 Adk —ik R TEE
ISHIRAWA Katsumi KOMORI Kazuya KADOSAKI Masahiro
M gk FHF =B fal s
HUJIKI Satoshi TANINO Katsumi TATSUYAMA Chier
Abstract

Recently, sick-house syndrome receives public attention as a problem of indoor environment. Volatile organic compounds (VOC)
such as formaldehyde (HCHQ) and toluene (CgHsCH,) generated from building materials are pointed out as one of the main cause of
sick-houses syndrome. In order to develop semiconducter gas sensor available to discriminate chemical species of these VOC,
integrated thick-film gas sensors which are composed of SnO,, In,0,;, ZnO, WO,, Co,0, and Cr;O; was fabricated on Al,O;
substrates. The present study was focused on examining the possibility of this sensor to discriminate 15 chemical species in VOC by
pattern matching method using pelar plots, First, the polar plots were constructed for each chemical species. These plots were
classified info 7 groups, each of which has a characteristic shape depending on the functional group of chemical species. Next, the
polar plots response time of SN0, , In,0, and WO, were also constructed for several chemical species. They were classified into
three types of patterns. The polar plots obtained by the measurements of mixed VOC with known concentration were almost
consistent with that of expected pattern. The combination of the polar plots of both sensitivity and response time will assist the
precise discrimination of species in VOC.
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M. WREMTIOME (2)

Study of submilli electrical discharge machining (2)

P:: iz
OHTA Mitsunori SUGIMORI  Hiroshi
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FUJIT Hiroyuki NAKAGAWA Akira
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UENOQ  Minoru FUTAKUCHT Tomoals
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TANING Katsumi YAMAMOTO  Tomohisa

Abstract

The electrical discharge machining (EDM) has been applied to hard or dificult-to-machine conductive matenal machining in many fields, mainly for
various kinds of mold producing process. As  EDM process does not cause any cutting forces in the workpiece it iIs possible to produce very
delicate and small work. The conventional die sinking machining uses shaped electiodes as tooks. In the case of contour EDM, the electrode s
cylindrical and it's path is automatically controlled by the numerical control to create the cavity The main advantages of this process are a simplified
manufacturing process, a shorter production time of the tools and no necessity to machine mechanically shaped electrodes. This method was
suitable for submili machining. But generally surface finishes should be necessary after submili EDM process.  Recently it was possible for EDM
with silicon powder mixed dielectric oil to generate the mirror-like surface and surface finish process was reduced.  In this study ,contour EDM was
applied to submili machining and the mirror-fike surface with 0.18 1 m Ra was achieved by EDM with flushing the powder mixed dielectrical oil.
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Fig.13. EDM with electrode wear compensation method
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Development of Actuators Built from Functional Polymers
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Abstract

Up to now, actuators have been developed in the points of constructing smaller and lighter than ones ever developed, and
moving more accurate them. Now, in other to let actuators work efficiently, however, examine autonomic dispersion systems
including sensors and so on, which understand extemal environment accurately. On the other hand, materials of functional
polymer spread of various uses in the industrial branches, making use of characteristics of light weight, corrosion resistance,
and easy processing.

In this study, we investigated the properties of shape memary polymers and conductive polymers. And aimed to develop the
actuator utilizing those. functions.
(1) PNo showed the shape memary function in folded sheet Although it is hard to move reciprocally, textile can be a potential
application.
(2) The volume of PAn powder changed by 14% in the chemical doping and undoping process.
(3) The actuator film was formed with the mixture of PAn, EPO, AB and DMcT. Chemical doping and electro-chemical process,
however, did not produce distinct volume change.
(4) Since electro-chemical method can confrol the doping process accurately, the increase of reaction speed will improve the

actuator motion.
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Development of Hard-Coated Plastics Using Electron Beam Deposition

i MR A S AFE B
TAKAHASHT Nobutada TAKABAYASHI Sotohiro IWATSUBQ Satoshi
K EBE B
MIZUNO Wataru FUJIKT Satoshi
Abstract

Recently, lightening, durability and safety are requested on the plate glasses which are used for the vehicles, the houses,
the shops and daily miscellaneous goods.
The purpose of this study is the development of plastics which have good properties such as lightweight, low price, high
heat resistance and transparency by using electron beam deposition methed.
The results of this study are as follows:
(1) The SiO, deposition rate of 75nm/sec was achieved. (German Inc. top data: 100nm/sec)
(2) The film thickness of 4 « m was achieved with substrate conveying.
(3) The thickness uniformity of large area was obtained
{4) The surface hardness of SiO,-coated plastics was improved from HB to 4 H.
(5) It was established to bond SiQ, target with Cu backing plate.

(6} It was confirmed that ITO film was deposited to use this vacuum deposition method.
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Dynamic Structural Analysis and Strength Evaluation
for Valve Train System in Automobile Engine
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Abstract

Valve train system is one of the most influential factors for output power of automobile engine. However,
development of high power engine is accompanied by unstable phenomena such as bounce of valve or surging of valve
spring. This increases trial fabrication process in number and pericd. |n order to reduce the process, a series of finite
element analyses will be carried out to evaluate the motion of the valve train system and dynamic stress distribution in
each part. Consequently, a simple mass-spring model, which is constructed by mass, spring, damper, gap and beam
elements, reproduces detailed motion of the system including the bounce of valve. And bounce height of valve strongly
depends on the engine speed. Both calculated and experimental data show the tendency that sharp increase of bounce
level appears over a certain rotation speed of cam shaft. Additionally, it is clarified that huge stress is yielded
dynamically in each part because of the frequent collision with each other. Further modification of finite element model

and more precise measurement of vibration properties will lead us practical simulation of the system.

1. # B

ME, BRETCPCEBEN, BRR. EEFGLCOREELEEIRDOLA, TALOMERT LS R~OR
T FRETOBMFRBC Lo TRE<ELFEND, Bio, BHACHBARBOBREEEER, VY rilE TR
LTol. ML OBRRAPLHBEAORFELEEG LY, BEEFIZ I  o-MHEVRRET S, Ord, R, 72
FEIZEASBML, a2 b, MEMMSENTSLVWSMAELAZTVS, F2 0. M2+, MENMLEES 5
—2®@FEL LT CAE (Computer Aided Engineering) 2B B OBRIILEL AL TWA, CAE &1, &, H#Hig
BlEarPa—Z LTHEETAEL, TOEMERT., FHTI2EHYCH D, HEEFORRERRET T3
Ea—F kO Ial—a »THIFET, REREE. A MEHESMT I 28HL 35, HERHIZIE, CAE
CEORHBEM L TRBTORBETILESHADS, RiE. TALEMELVRETREOFTELIRANCSENC
H5,

ZITHARPRECTH, BT VOB fpBEMEMNBLELT, ZOEBHIHETL, SEBSOBEFEETI-HOE
Thex &l CAEBMEBEEHROMBLAENL L, BAK, 20 IV OBMFREL* R NBOTREECEFALL, Hh.
M, ERRLVOBHBEZ2ERE—FPRTICLIVRET S, KiL. BATKRLERE BV LHAT— 5+ &8T5 &
WEINETAOMBAZAKRII L, RRALHA I 2BRZE 7 LVOFTMELRLTT, BREC., BAEBORTER2B LT,
TV rOMEBRNCBETLIENERET 5,

2. IOV BBETORN

2.1 @fFEm

TV rDRR, RSN T EHBASEOBRB AR L THARMLEES, M1i3. =Y o fBEr e
RY, VAV T POEERLEST, DAY Y7 FEREBOBRI Ry D =T —b, AAT~LEDY, REZO LT
BRI, LhL, ZATIERAVLTRATI Db LMEOEEMECFALTVEED, DAV 7 FOERBEOHE

— 37—



CBHELTALT Ll o — T — A BN B ~EY .,
BEZEO AN THALS,

2. 2 HRHOVAER

BB ROoEMmEREL., B, ES2EAEMNKT
To. =¥ ¥ rOEBEHEMEETHNIL., Sv7 ozl
AL 7 FPOBRICBET IO CHEBEEL 2v, L
L. BEEAELRZDIE20 T, BHRAOBHE A3 ALT
ATZV I RAEFLEEEZLILRDILD, AT
vH—T—LERLL 7 LB ELENRE, SHEL
Nka{VZbhLEASAALTR, OHMUB~ESETIIEY
KhEasied, Byh—T7T—LPr ) rd~y FLE
WIEB LK WELBERIES L SiChd, ZhABAT XA
BTHDH, NUYARBATLZ LI LD, MAMEEEK
BREESTZ AV OHAETERTFRNER ., F.
WEHSMICRET AL AVBHFER I EBA, BBHOKHE
KELZELELH DL, LEdoT, B os® 2T+
BERICIE. Aavx 7 POMERBER COAY ARG
W HERLATRIZELR L,

3. BHFEEBOETLE

3. 1 Eh—-YUyEF EFNL

GABEORDEIARERECIDET ALY 2B M
BLRrORBFMths, HRERLACII. BTN
BMREEFAOREHRE (BAK) XV Kkas<EAans
e, ERAIC+SRHT24EVL D, BITOXMNE LR
LB E T ~T3kxY ) v VEETET LT AED
1., ROBESERICE IS OREN TR, L
ST, WMRHMOHEEFMCLELHSOLEZ 3 &Y )
» FeEFALL, haEA, <3, BLEEE LD
1RV ER—Va VERTEESE LG ) HBITER

EHEMETED, MR, -2 Yy FeTOEXFITHS,

? il
"
& )
1= T =
L
,' ,fl ¥
LT AT
L e
SApAR T EE

Bl Iolros#HEoRtRE
Fig. 1 Gonfiguration of valve train system

BhiEd
2 U RmER

Fig. 2 Bounce phenomenen in valve motion

\ _ § st DU NS
_ /
Cravy -
{ ¢
TR
[ FETR
LTI W EERIE
5 I sEmEmEy
2 = Fewd
T = Bl

H3 iR - vRETFIL
Fig. 3 Solid=spring model of valve train system

Byh—=TFT—L& Uy FEFAL L, FALLUNOHK

MEF1IEREI A ER—Ta ERTRRLTVWS, TALTHhOMEESVEMT IS TR, EREEL Xy v 7% 8

T31ETIEF—Yas YEREA TS,

FhTthb, 8y —T—2R8HELERELTVEED,

VY vy FEROHBTARILETAZEOERR OB ME

BE, BIFSMAEARTLOKLRD, T0ED, FRETHEIR -V ) v FEFLRERLLRNI L L L,

3. 2 Fh—H®Hr ET0L

ROER—-Y )y FEFAVRKIZBITETOBR CH. REECEDIARC A>TV EI LPARTHL, £ T,
ETRE2EOXEDARBOGAROEB L —HFTIL 50 F B 2T vl nidabny, LhL, REFEOCERH2
ELEADBETIE, HERACBETARARHETALEEIAVOT, RATFMAEETI-OBEBLLEIR IR



RARLidn-—HERETLEAWE, H4id, Ih-HAT
Tk t, MEBSROHENR., R4000HS~EHT
Do AbeZ b, HNAT, W) HaAw FiII, 1 kE=
YER = VEREBVREY, BEEZFAFLOER~
BRT S, Do —T—L0®5, 1 kaxoBEELY
BETHEE L, 2y —T—Lid@MELHERE LTS
., BHBECERZ —Fliclr~, ERILICHEM. M
H2RE—AL MEEDE, HRHHOEMEBY ~12,
R-—Y Uy FETFALRL EMANEE ¥v v 7 OREX
FTA1EREIVEX—va VEFRERAWE, 28, 1K
AEXRTEEIBI-HBASEIREOMERL LA L EH
ERTEIOIAEROEE. BIERTEBEEZRE T 5.

4. EBEHEORE

4. 1 EBE— FREHF

B ROEHRIT T, Th-BAEF L2 ERT2EIC
I, RECHERRE D ENCEERET L ET HLEN
5, TOEED, EHOBREDHE—-FE2FRTE L3R
~HAETNLVERALIINERMSEESER T — FEICL
STEDE, ERT— FEINZ. iEONRE L 3E5%
HAULCEOEB/EEIRDIFETHLS, LTIEFOFE
WA % 77

(1) E@;AE

HsEBOBEELRT, JTHITREBIZLZESR
T— FHITETal, A AL ARAY2ILL b BEDORS
—REMEL, MEEC 27T v 7 TLOREE % HN
T5, MEARBIVEBEEZ FFTE L-TEHBRL, AE
FEEREERDO T, F—-FREECEFTL, BEEY
DE—PERER[EFRL, ZOEP—2 AV TLUTOAHK
TEBRNEEREST S,

a. HEBUFRTHEEBEY -2 BT BRI T ITALT A %G qans

BEWMBEEQLET D, F7, 1G] /2 BB 2AED
VAt w,w,ét L, do=w,—w, 2D 5,
bEAEDRC BT ARBER ERIROXTEL NS,

Aw
T

cELI, SKRAHEDOEFEDE - FIEHIET25%MH21
EEORMFEEIROLCERZ RSB,
1

2£[6]

MEE L (1)

e

S 1 B4 {2)

ALIATE Ly stawp
ayh—7—1 I|
: maem _ ;
[P— = ]
. %
f Eﬁﬂm o=
EliEM 3 i=_!' %
%% i sems
EE ‘ o . WA
SLTRTYd —
| | ® - E¥EHE
L7
e SERIE
-2 . B
Ak AR
ol e oS

H4 dh-HRETIL

Fig. 4 Mass—spring model of valve train system

RTRT

A YL RN —
nEEC T

B ERE—FBRHOME

Fig. 5 Schematic view of experimental modal analysis

h (Ol
3[dB
. Gl | e
g g
I~
\\_
In
'h
i\
n
Q
4 / P
Am o BIREH
0a Wy
R

Be E—FHtEOREARE
Fig. 6 Determination of modal properties
by frequency response function



X

GHEE L (8)
BHHEE : c=2 ¢km (4)

MEBLEEICEBETE-FMRTZ2ER L, SMOARHBELRIET S,

7, I8RTRABRLVBONIBMEREEMEOWETY, BTEAALTZRATZY v/ OESEK. B8 LT e
VI F sy FOEBEIISGEERETHL, EHEBV T, MBI AEDYR. @S2 7547 o358+, £
=7, AT IAT Y RAEAPRIOBLIVFLLEVHSTHY . BEBEKOEV ML 1K, 2K, 3KOEDE—
FEzRYT, FRPHE—NZIBTIHIERAERIL 100Hz L9 b3 00l ChitglTthayy 7 hOEEL S
BEZIT 100Hz LOAEVWILEDPE, 1RE-FOLOEBLZERTILELE, BRI, ZBRE— FRFCLVA
ERAHB-ERAETFLORMFELZ I LD LOTHE, EFOREHMIC RIS ERILGIET 5,

B0 ey g =3
i Bk 1 | : |
........ =287 5Hz s —._L B R !
. 50,0 IL ! ---T{}.Di i ol R { ......... v o '
) LI A i o7
g T YT AT
g : ;¥ g . Fy
= 400 T T = .20.0 ; £ : 2
H h a s h T h H
: nid : Mo
O el T, il - S WY | s
¥ o . : :
(A i |
0 e | i
00 b g e
i 5 '=.
5/ i s e b s s s s i/ LN O S S ; 4
soo bl i s s B ; __ S 5
0.0 02 0.4 08 08 10 Tt s
A 2.0 3.0 a0 50
B RBER Frequency (kHz)
7 BESBECGULTRTIYLY) E8 BMBEHEE(/ULTED) S R DR

Fig. 7 Frequency response function of valve spring Fig. B Frequency response function of contact region

with valve in cylinder head

®1 [$h—EATTILOEDEY

Table 1 Measured vibration properties in mass—-spring model of the valve train system

MSA—% HMEH
wESes | 128 mnecr | wmm | TE2K | g | FEOEM | g [t e | R B
P [N = 3 | TV
mm ) g pishig (N a/m) {mm) (kPa) (he/mm’)
e ‘m
LA} L LITE+OR | ILSBEA03 | . e iesieieems s pe e
r VR fLlJE02 | 173Ee0d |
Rum-T=h [ HE:U BT e BT E {” 18 e by | 208808 | 7006-08 na
L8| |_LYCESOG | LIBESOE | o iiiiuiesin s s ssnn it iens
6 137E+02 | BBIE+03
HairsTh © E 136 1 .OSE +0f 1104613
M &l 1.08E 10 0113
| & e 8 56E+08 a1
PULZ v = 5.96E+07 EXNIE
Al j-l?;f'_ . 1967 14 780 17.255
i ) 229500 20,13
RLFASILY | s r |__229500 2013
ol |BEOA1 DA 18913
(5] | 208535.964 18.302 x
] 5 $EIE0Y L S S
L s Lat ) i 9 63E 407 BT 151 :

4. 2 ERBREEOETIEL

BHAEMOTR-—HARTT VLBV T, By A—T7T —AUADEHSR, EBE— VLV SEEL—DOHEA
HHETEEEAD, LIAL, "ATATV /LB EROHE RSP0 T, 22 H¥EOTRER LI -TEF A
kt+ s, TRHOE, MIOEFRTIHIEANTAT I »72EFEFRLCLESCHEL. £ 02EH2ThERI L T
Bafik, PULLIBROBHICOVT, EROHTARBEROLILEDE, $T. AATRATY v 7% 3%

—40—



j’“\’ ke =y ca
— e

(Bl I G2
: — Ma

H PR ez £ N -
— M

L T2 ka Cot
— e

E10 HhosFiuik
Fig 10 Modeling of walve spring

Es Eh-"HRETIL
Fig 9 Mass—spring model of valve train system

ﬁmDﬁiU?UyH%?me.ﬁﬁnm&%GWﬁ%ﬁtibxwto&u,ﬂw7z7uyﬁ®3&iﬁm%$%
ERBL, "VTR7V I 2EMAMLEBEOEROLUEXAVT. B k, #RD. Y%, SALTA7) v
Y OEEORIME & EBORE £, OFIIE, KXOBENE Y T,

o up (5)

EHIC, BRAKE SOV THEAMELBMEL, #HOBEREK c, 284 kL CEATAILOL LT, KX LY c. %
Eoi,

c =—2p (6)

IIZR, o HERT—FITIC LD ROERA TR A v D1 kE— FORBREXR TR S,

5. MARBORERAT

5. 1 EEHREDIZAIVIABOEE
HO-HRAEFLEAVWTAT Y ARBEBET B LT
DFEEBICDVTETE2IT2, B, AL 7T0AY v 2 EIT
HUNERTEDEARNLTO Y v Hay FhbD) 7 bER
LFoTERT D, B 124%, 2 AT+ 7 b OEEEK 2000rpm
~4000rpm QWH BT A2 L7 ) 7 FlIBEA T T, HBEi
B, HEREIS LT RBCBT BRAY 7 FREKT 3L (39> 2k)
ERT, VLY v 7 FOEEE 2000rpm~3000rpm @ %R
T, AV rABREILI~2%E T bR THE, T B
ZMEROKRDYOMBEBT BASRURIAY YT b, B B11 LTI EOBMME L OERE DY RED T #
yH =T —h, ST HR—EEhsrtRIECOER-ZRZRETS Fig 11 Configuration of valve lift change
bOTH B, BN 3500rpm MHIEETHMFSH L. U7 b s e e He e
B L00%EBAASNVTHE y =T —LPbLRBRICMADIREIHRT 5, EC T 2 ERABICHEMLIED 5,
5T, 4000rpm COREFTARICB VTR AT A EN 10% 2B 5F Tt s,

AV il




5. 2RO VABRORRLEDEE

HATRDED LUy 7 POEHBERILOA D VARPERFH G EHAME S @ L, B 13 . A9 R ROEH
BLEEBEOREET T, MMIIHE, ST r70RH el aEX) 7 bREST EAD 2 BHOBEHTT, 2
L 7 FOERRED 3500rpm U T OEBICE T, MRS ZAERLV—HERL, £, BHME. BABEE LKL
3000rpm~3500rpm HE TRV 2 EBEL L TWVWA, ZOFRBELT. Dbavvy 7, B uh—T—oaBLU s
TR, SMEIAKCRIEZRS
T kELREEEBEELEILNE,
Shic, "UrAENHLEEML L
TR#HETAI VT, &R,
ERgR L b L BEmETRLT
WAMN, FORAOEEHIZIIEZLO
BUMBEREND, BT Tid 3500rpm T
HAHEOITR L, FRTIEH 4500rpm T // LX

s
8
£

A
|

i
\
\

100 —/Y-_“‘_WMH

BO%E / l1

ALTUTFRO KRR
RS CHTI RN
[ ——
L
FuarRm /K UITH
(RHMICHT O HECH
=]
=

[ P B B

i ,jlJ

%60 :@ﬁb‘@ﬁ@ - L'C&@lr“: o 0,005 0,01 0015 .02 0 0.005 1 0.015 0.0z
BER (e 3 5]
ShOFFHIET LIS, . i
ESEB2000pmTO L TR [6] $z B 3000rpm T O L THE
O £2BET— FRETCIS3ERDEHED /\
{ =& 00K ﬂ L& ook
MECHMENHLHI L, A { \ T
o ’ -
EBRE— FREFL L - TALALE o t 10, —
LB iy
BN IRESS RS, Bio. A L[5 !l g2 1
Tz 0% .r_‘“!_ s0%
LV T7 bevByN=T—LOBEME 2 / l[ 2@ \
I3 U T O 6 0D 3R T PR ] "
5] . ]/“‘*f }: v 7‘ ?"—'ﬁm%‘%"@#& (1] 0.0048 Q.01 0.014 002 0 0005 a0t 0o1g (il7]
B X BRI A B\ CERE R IED Lt SR
HMEFOLENH S,
P e R ST B12 BERICESALTEHORL
TWAIE, Fig. 12 Valve lift diagrams in different rotation speed of cam shaft
AT DEBO DI ET L EED
N L $, VY ou R S E e — .
BRHELEASELLTWSH, VY v FEECo v b 5 BTy 9
F—bekreFMETALERBLE ML LA, 5“‘ﬂ4m1 /
@ NNVTATY v P EBHBOTRERTETMELTVS s J
2 5 oo
k. 3 f
ANTATY v Eaf vidRTHD, ERMLEEAICS = [
#
ANABEOBMIC L > TR S HRBCEILT 5. /T A - |
FYVLIOENVERAB L RTEFAL LT, FRHTRES §‘° 3 5
EAVALERD S, 2 ﬁﬁﬁﬁfﬂ
ook ] 000 2000 000 4000 S000
PEOZE#BRELTETARBEET A, B BH % 80T R mey
,_g_;“) t ﬁ})@_f_ﬁ]\,{:;mm)k%%}b hat ?ﬁ:t U 5 5 & g ;i. éa @13 ﬁh')#?hﬂ)@ﬁl’i[:i’!?é:i’jyllﬂjﬂfittﬂﬁe‘:!ﬂw&.!ﬁl

Fig. 13 Change of bounce hsight in diffsrent rotation spesd of cam shaft



6. BHFBLOBERFTE L UMETE
BHFEBEORTERZAVT, BRAEETHLI v b —F —LOHBHERKF LT, 5. BAvr 7 bbb vh—
T—A~BMICRTELORKRFEZR 7, B 14 3, E4E% 3000rpm BOD LAY ¥ 7 hiZBWT R oy B —T — 4L~
BEE N5 EORMENME T, HMIIER, BN ECHD. TR 0.0038s KBV TE X E 26.1kN #
RAELTWVWS, hEH AT Y7 hEouh—T—ANEMEMGT I ESEHIMOBBIIRBVLCiIlhLd oo v b —
T—Ad, v 7 FORKY 7 PEOMELBVTEOI AL+ 7 PEWELTRELELOTHD, BHWEI L
STRETHEAR., BELTHEXNZ2ERLERTS. ERZEHIEMEATI-HRE. Py h—T—hE /Uy FE
RTETNMLTALERBS, LiL, BITHMBI T —
FEBEOBNICIVI Y Pa—yOMBEABRREEEL S
ORIFIRETCERPof, £ T, T<HREL L LT, 25.0
BMHEROERREZR G THMOESERTEZTY., 2o —T
— LRI RETARRIENEHEFE LA, 151X, B
H3000rpm KBV TR y A —F — A RELERARERS
OnfFETT, LRNAEOEVWEHSIZIEANERLTED
FOEIL 1380MPa Tholz, LA L. EBREEEBHINEDE
AEmAED CEThEr vy h—T — L RERENIATH

30.0

L)
o
=]

B EFEKN)

=
=1

|

LTt ZEzbhd, £/, EBT— VR THLAE 50
By 7 bk oy —F — b0 R Sy O IR B R IE R
0.0 :
TRVWLEb KRG AEIEENLEEREELLNLD, 0 0.002 0.004 0.006 0.008 0.01

B fEl(s)
E14 Ovh—7—LIZhHAENFEDE

Fig. 14 A diagram of applied dynamic force
to rocker arm by cam shaft

B AT J1 2 £ AR

-]
;
L.
.
.
| .
ik}
i)
=
Eicgea 3

=
T =
w & i

H15 avh—7—LDIEHSHE

Fig. 15 An analyzed example of stress distribution in rocker arm

— 43—



APETHEH., ZOISE. TA-HAET VBN THRT X EMESHEET 20, D CRRAREFES AL
IR RAT AT O L Y, MAHMGOBEFMEIER LR hor, E610, EECMEE L TH., BLOEY e
PR bERETHE, TOLDINIIHENEOEALLD SN B2 EFHERBIC Lo TEBAI LB AAIRELS
DT, Hh-—HEETNLVOEEL:LRETSEOBRMLET S,

7. E
FHETH., =Y OBRAOEH2HERTIEDIL, BRI ROEBEELET AR - HARZOFREETF L5
HLT, MFEFETHEL2HBL,

(1) HR-—F\REZATH, 22+ 7 FORGHEI O 3000rpm FTRAALT E G v —F — ADFEHITH L4
ZrPOBRICBELTWSI LS, ZORBTIR. AU 2R84 TITFEHCFEHo: 5,

(2) "L TRy D —T—LOEHP LAY Y7 POBRCBELA AIBRAOBEKIT. EBOH @I
4500rpm THH DI H L THRITE CH 3600rpm &4z ), BIEHEICBVEE UL, LAL, Th-BEATF&
EETHILTHRIHMIENFETHS,

(3) BFBRHEORAEAEECHELSHRCLLVEFECRELHMNTESRET S, BARNOEN2 ERCEGT 2
HERZ Yy FEFAEROCERITASLETCH B,

B E I
(1) RIBAFHEHBFH: TBFERBOS 7, AU ARKET I 558 BRENRKUARAY YUY Kk
WA (1990) | 441-447,
(2) B0 MR ISAOERSI 2L —23 > A (1987) , LiF%.



VI. =T« 7 ITREOEZERLICET 8% (2)

Improvement of Adhesion between the Coating Layer and Cemented Carbide for Tool (2)
mHE ik ShA A i Bk &G BY xE
Takata Tomoya  Takabayashi Sotohiro  Morimoto Hideki Shimizu Toshihare Tanino katumi

Abstract

With high efficiency of machining, it is necessary to cut at high speed and fast-forwarding. Generally used cutting
tools such as cemented carbide and cermet can not used to cut at these conditions because of reaction with machinable
materials. TiN or TiC coating tools deposited by physical vapor deposition have some advantages such as the resistance
to peeling, high density and long life. In last studies, the adhesion between the coating layer deposited by sputtering and
cemented carbides for tool was discussed.

In this study, wear resistance of self manufactured coated tools were tested by cutting test and was compared to
commercialized coated tool, after turning FC15 and A359, wear widths were measured. Non-destructive test about the
adhesion between the TiN layer and the cemented carbide was suggested.

The results were as follows:

{1) Incondition of 2500 meter cutting of A359, wear width of manufactured coated tool was 0.20mm, that was 4/5 times
as large as that of WC tool and 4/3 times as large as commercial coated tool. In same condition of FC15, wear
widths of manufactured coated tool was 0.32mm, that was 3/4 times as large as that of WC tool and 3/2 times as
large as commercial coated tool.

{2) Non-destructive testing of coating layer proposed by comparing the base surface form to coated surface form.
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Study of Solar Power Generation Using Deep-sea Water and Algae
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Abstract

The environmental problem is getting serious year after year. The world depends on foissil resources has to been looked over again.

We thought there needs the clean and unlimited energy, and so paid attention to photosynthesis efficiently converts solar energy into

electric energy.

The purpose in this study was to clear the characteristic of biofuel cells using algae-photosynthesis microorganism and deep-sea

water. Firstly, we had to cultivate some after that examined the efficiency of the biofuel cells using them.

The results were as follows;

(1) The culture of Synechococeus sp. and Spirulina plantensis of some cyanobacteria succeeded.

(2) The effect of the intensity of incident light and the concentrations of Synechococcus sp. that was conversion efficiency of light

energy to electric energy was 0.07%. In the case of Spiru/ina plantensis, the examination resulted in failure
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Table 1. Principal ingredient of deep-sea water

A A5 (g ~ ke)
Cl 20.1951
50, 3.2263
Br 0.0587
HBO: 0.0221
Na 11.5121
Mg 1.1707
Ca 03414
K 0.4692
Sr 0.0049
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Table 2. Cyanabacteria

TEHRRE

+ Lyngbya UTEX 1930
* Synechococcus UTEX 2380
* Agmenellum UTEX 2268
FERAZ

+ Plectonema boryanum M-129

- Synechococcus leopoliensis M-6

* Synechoeystis sp. M-224

KE#FA IR

+ Spirulina platensis
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Table 3. Medium of Synechococcus Table 4 Medium using deep-sea water
R 53 ol L)
NaCl 25.0 (1) REBA
MgSQ. » TH.0 3.5 (2) BB K + TES-KOH buffer
CaCl: * 2H:0 0.5 (3) BB + TES-KOH buffer + Culture solution I
MgCl: = 6H:0 2.0 (4) BB K + TES-KOH buffer + Culture solution II
Culture solution I *' 0.5ml (5) RE/K + TES-KOH buffer + A6 solution
Culture solution I *° 10ml
Culture solution I * Iml
A6 solution ** 1ml
TES — KOH buffer (pH2.0, 1M) 10ml 4, 2 HEEEE
Distiller 0.89L B & Fek L ORISR, AKiRiE, EREEEZAV
T2BTEREL., HREFICIT, FIL1500lexD X EBHE L TH
*' Culture solution I Rh{Tolm, £, EREIII%NCHEFLES TR (Fi 25
B 5 5’ (g 100ml) nl/min) £ of, 3%CO.&ELERIL. I OHEHE LR
Citric acid 0.6 DE: DB M A8 LT L,
Ferric ammonium citrate 0.6
EDTA(disodium magnesium salt) 0.1
% CO, EBUER
25ml/min
* Culture solution I
R & (g S00mI)
NaNOs 37.5 T L
K:HPO. * 3HO 1.0 {ERKIER Hiait
= =] =
KCl 25 IR 25C ; G .ﬁfﬁﬁ’&
** Cultre solution I ¥y
R RSB (g7 100ml) P e
NaCO, 20 _ i 00l GO
o N s
** AG solution 1500lux D3 | EE
R4 RHE 3/ L) U
ek e B5 BREEMIE
MnCle=-4HL0 L3 Fig.5. Apparatus to culture
ZnS0s * THO 0.222
Na:MoOs * 2H:0 0.390
CuS0. * SH:0 0.079
Co(NOs) * 6H:0 0.0494
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