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A Study of Method of High Precise Measurement with Laser

IKEDA Tetsthiro. YOSHINO Nobuyki. SHIBA Nobw. OKADA Yoshio, NAGAYAMA Hiroo.

TAO Hiroyuki

As a concreate esample of application to measurement. we have produced esperimentally a high precise non-contact mex

suring instrument with 8 Laser Diode. which can measure automatically 3-dimensional coordinates of surface shapes
This measurement system is composed of XY-table, Z-stage which installed the Laser Diode displacement meter used

for an optical non-contacting probe and He-Ne gas laser measurement system and a personal computer -

As a main performance. a detecting precision of the probe at a same positin of better than = 1um and a measurement
accuracy of better than +11um between 0“and 3)°using a sine-bar have been obtained.

By using the instrument . we can measure effectively surface shapes of works which is greatly thin and soft without rig.

idity . and also we can think that the instrument can be applied to dynamic measurements of rotated works et
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Manufacturing Automation by Using Optical Sensor Technology

TAO Hiroyuki. OKADA Yoshio. SAKAMOTO Yaschiro. YOSHINO Nobuyki and MURASOTO Hidehiko

At present. it is very difficult to measure a plastic extrusion goods directly after forming because of its high temper-
ature and contimous production. And a good yield depends on eye measure

From the above viewpoints. we have developed the system which measures an cutward form near 1o die without contacting
by amplying optical sensor techmology and controls drawing velocity that influence it very much.

This system cansists of a I-dimensional CCD camera to measure an outward form. an inverter o control an induction

motor and a personal computer to process information

With this system. the stability. precision and a yield of goods will be improved
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Application of Expert System in Indsutrial Field

NAGAYAMA Hirco

BABA Yoshihiro

An expert system for selecting image processing systems is described. The expert system ruming on a personal com —

puter has been built with an expert-system development tool, SOGEN - The tool supports rule-tased reasoning mechanisms

and backward chaining.

The expert system has 58 rules and advises the end user on configuring the image processing systems. The expert sys

tem asks the user the specifications of the desired image processing systems such as functions. price. cameras, and imer

ges. then presents the catalog of the desired image processing systems as a conclusion
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A Study of Laser Modification

KAMADA Masanobu. HIRATA Toshiaki and 1KEDA Tetsuhiro

For clearing w the poss

ies and problems of alloying by laser heating. we have investigated alloy surface conditions

after the laser irradiation on some steel plates which were applicd a coat of powders .
Mixed pawder of SUSIML and Tungsten Casbide self {luxing one was applied an the SUS304. SUS4%0 and SS4I pl
ates, (and laser was beamed on those plates) then thin and convex alloy layer were cbtained

The speedier movement of laser beam spot made fine grain structure .
We couldn’t get clad layers easily by the powder of anly TiC. but have got comparatively good layers on the SUS 304

substrate-

It is affirmative that because of small density of TiC powder. this powder was claded to upper layer and the liquid
metal infiltated between powders. then clad layer was concave.

1. & E

SRR PRBIT EATY, R,
ittt BMETEOMIEEH LI ET Lidkl
RONTVBLLETHE, FH L —FHMORELLE
b, L= BT & DR REOXE AR X115
rsicnaTar, U myongan mRoEE
WML LTRBOLEHETH B BHIHE X
LTROZDBOTOLE —h L —FRILOERE
WM B 0iCMME M bROET T LI
IR L8, BRI EEDN A Ll
BB, L= FRE—LE LY XTR - T A0S
DHEHWI B LHNET, NCHBLHESED
#HLLICK D WM AR b HIGT & S IRt 4 1%
ST Be COL SRS S L —FORMEIMM
EPEOR I LMBOMMEOR S £ EDTCLICE
> TRESEEMORELA T N5, KFREL—F
BB L DA RO EMES AN DT B0,
ASWNALMR LICRA L, L—FRELTY, il
BRIV TRHLELOTHE,

2 R B 5 &

&EIOF Jitk & LTR 2 i iiEpsdé onT
VABAHETRESNAERBUCEG LL—FKE
Bl LAStT 2 il L VERET 5720

ALAOHARSUS304LESMAK (R
~W0u) . #YTRFIH—r34 b (WC) REMHE

AemA (WE15~4u), F87h—4+ (T
1C) mk (HEM~10u) £HV.
AHUIRFI0mOSUS 304, SUS430, S
SATH 5, RO S &I REIT % 06 16mmD s £

LELTAMTOREETOML, 2OB/ES Y KR

— /SR EDRERERT 7 ) VARR LK

W EDOEUHREMAL, BENVEBTERF LR

KEBEL, REOBME I EF2,

RRICE LI L —FRIRSEAN /1 5kv 38
ERE, TAFE— FORGAAV—FRRETHE.
L FHFRAM LORT L Sices A YV H 15T
HRACLE®Z 0~ S e L UXITED E— LA XE
B THRRICHEM LIz, L —FAORMEROKL & &
R 6mx 6mTHD, L—HOET RIS ETT%
BiCH e ETAREBH EEBC LICL DT T2
RRAHO L —FHORM INZWAHPCIR L —FHE
I T T I H2ER LT ERIT BMYE ¥~
FLe b—FHERFHCHH LTREZHEMSE3
L& EOAMAERETHY— 0 FHAORBIES
AHBESICEBEDIL Do
—#yEI-F4VILT
€ /min, 30¢ /min, 50¢ /minic&(b a4 L—
HAERB LT, BIASBSEBE LR, v —n
FHRABDBEL HBEONTEDTALEIZROT
BTimbmb, RESAICRETASRS G&NT
HEOOT, KHETII0L /min OF RFBTE
BRZTHC LIt K2 RABFOFEE L -

1o

0.




B2, BREBRE L— YRS

ORMHETH 5, L~ FHARIMO—ELLT,
WROHM. Y. BEOHE WALRET 350
THARE BARHRORILE (HW—FYDI—F
4 27) ., v=nFH AR B E— LOETESR
AR, F—RBH TARBORRETEY, AR
DEBRRFPE R F ORI TRAETTE ~ 720

3 RBRRLER

3.1 SUS304LERWRICLIREMERIL
HH1BSUS 304 LARKKES SUDMELL
0. 2m# A L, 40cn / minDEFTHE T L —H4fit
AR o7 ] o
077 SHIRTH &
3, M3iL—¥
E— L0 ETEE
EEAIL 2O
RS T IoF 3[4
THE 3/ m
in B Eo#re
HEIIETABO

®3. A2MOBIRASRE

MRS 1%,

FA1. SUSI0ALARBELL—¥, MNE
LEEEORRMOBER S E 3 7 0ER

12, HH1 O FHBENEN0 $E TOEMMD
7 oHTH S, WHOMEICEHH SEITICEL20
/min OEGEETRT Y K54 bhisdn, O
Wl OEERBMRICE L —F £ — L0 ETE
RO ERFICMOLRRD 2 7 ol oS
LoTEpSU—FE—LiCkBR
EERLRERICE SRR E LD RRANOETAS
PREAEROHRMOBRMPGONBTLERLT

3.2 EEMASWERCLIREARI

WCHHEES RN ARBNHEIREEEA TS
HEE LT, BHOMMENFOLEREICHM S
Tid, TDMLAIEICE #RER, 77 X<
BECHOSN T BH, L—HICk BAMARILG
TEHEOHENTLEL,

2 RO AR KR LIRS L L —
B8 L7 & S ONiEiO 15T HE, SUS304LA
®OL s LRAMKIKHEIEY
TRDFSIIe OB E— LOETTEENB0en /
minOHE) ROEETHE LTS, OLH, A
EMOKHF PR ST BHSNE, T GREBO
FEICHIFO LA TRNE C AL B BI KERD
AT 5O’ U~ E— AOBE i i—B T
2L, ETEENRORICE S EBbNE, FovT
1 DREQMARDBEGET 7 ) Wil A4 ¥ 5 — &
M U — R A AR R L a v T

LTH

13—




s &M bDEBONA—T ¢ ¥ IS EES
Ute (4130, 2mic BiitES @8 KL R LA« 0
ETEETRN L-L SOBTALR I LASMOR
ITHE,

® sus3os
o susaso

@4, WORORIRARE B RNORS

L LOETTHRR 8B LT ABES
RELT BRI H D, BROMEHSUS3 04,
SUS430. SS410MICETALBINAE.

B 5 (2 L= &~ A OETEE H%20cn / Min £B0cn
/minOO 3 —F 4 ¥ IMOD: SHHTH B,

2en / MinOEI—F 4 ¥ TRDBL EAHICH
HOERS SO, Bl /MINTREMELS S
41 SUS430. SUS3040MiCH:2pHL
CEMEB NS, L—FE— AORRERL T BT
», BARGEBO PO REICH —F Y BHBEHL
Tt COBRAMETED -

®5. WCREEON % & 5%

33 TiCOERmIA-FAvY

T i CHALZRMICRE LT —FREE LEE

A—F 4 7MBHEOSUS 304 LASHAY
HERASMALBRETVRELLI—T ¥ 7O
PRI L<E-TS 5, I6RT i CHA%0.2m
HiICR LREME THLE ETEEEEAT
L—FERB LD 5 5 FEOESTH B,
2 FRHST & BICREBYETEENS 5 &5
T, ETEEHEC THEL TS LK INA,
0.2 mOBYETi220ca / minz» 530ca / MindRHET
LORRLG oI, BEOMEIZ? 7 » FEORK
RS EWESA, SSAMEbEL, SUS3M
MEQUNEY 5 KRR I NE T EDE L1,

SUS4 3 0 HEHOPMTH -T2 BHAESU
S304D1HTHS, T i CHRBREICES I
R&SIL7 7y KDL STT 2085885 51 5,

TN T | CORBHBRMHOLMIC L ~ThE
VEDICRT BHREEL SN 5,

TUbS5 L —Fhl SnRRMFDED TEM T
— AP EINTORECRHEINTLT i Cizm

FR3I. TiCHOKE

asusaso
assa

B6. TiCROMALRETHAROER

B KRNSO DIERT VN T HE DB
b3Ind, HAONTFHMICHEMESEMEIRICLYD
RELTO->TEOEEREINYT 7 - FRDEK S
NEGOLBONE, TEEREIERE — KO
DOAMETREL T 2207 7 5 KRB
Ms, EROKELD HECLEBRLASNBCE
bhb,

e

#ic
ar

™

B

&
LT
133
o
ta




BIOKBAER AT i
LS Salic

U ROBE £
R A — A OBRBLEE
NiERTH 1

@7.

TiCUy KROBEERE

o 100um
ER4. TiCHOT i DRHRE
RW72SUS304icT1CHAZE? 7
DU E DD I S5 HHE4REPMA i L
rLEZOT I ORHTHE, BT | CHEMICHE

y K LIRS

LTV BEL BB, CDT 5 o FEOEED
75 FMEABICLTHRED 1.5

L

T 180 BT T bRIFZED S

T i CHADEHNEI—F ¢ 27
L= FDRA ML DS P i CHAT —
HEPP R FEE R ORI

ROBICT i CHAZI—T ¢ 27 L1
SR L — R AT 5, T i CHAORY
ADI—F 4 Y FRTIC

DL

DRBEL

A

BRAASICHR
TR TR LR

3) T 1 CHAAB MR Hli I
RS ERICT 7 o F S NSO
Fedhiizlul %

i L TITC

1) ERE

& . W3 BB h

1) g 72 (1986) 1507
2) FA: BBEA, 35 (1987) 14, 36




€520V XOBERMIICKEY BHR

I T

Study on Ultrasonic Machining for Ceramics

YAMASAK Takashi .

SHIBA Nobuo

This paper introduces the results of combined machining. aim to high efficient . with Ultrasonic Grinding Diamond tool

on the Ceramics which is Brittle Material .
The obtained results are as follows.

(1) The combined machining with Ultrasonic Grinding and Diamond tool is high efficiency compared with Diamond Gr-

inding or Ultrasonic Grinding with B(C Graine.

(21 The removal amownt of ceramics increase linearly with pressing load rise

31 The Machining Efficieney increaces with amplitade of Ult

!
141 Z:0: are machining difficultly compare with ALiOs. SiC. SixNe. 1t seems it's toughness compare with the others. m
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Fabrication of Al: O: (particle), SiC(whisker)”Metals Composites by
Sintering Method and their Thermal Expansion

TSUCHITOR1 lsso. NITTA Akira. HARA Nobuhiko

Particulate Al:Oy or SiC whisker reinforced metal (Cu. Ni. SUS304L) matrix composites were fabricated by sintering
method. and thermal expansion. hardness. bending strensth are abrasive wear of these composites were measured. The co-
mposite of large particulate AlzOs size (8um) showed better dispersion of AL:O; particle than smaller sizes (1,3um) .

while the composites using AlzOs of smaller particle sizes (1, 3um) showed aggregation of Al:Os where micro voids was
observed
The coefficient of thermal expansion of these Al:O1 strengthened composites were slightly decreased by using particle

Size (Bum) as aminsed 1 um particle size. and were decreased remarkably with increasing V1 of AliOs (up to Z)wl%)
@ phase (" ) was detected in Al:0s” SUS30AL. composites by X-ray aralysis - On the other band. in the case of SiC
whisker reinforced metal (C:

USH04L) matrix composites . SiC whisker reacted with these metal matrix and

of SIC whisker had disappeared.
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Joining of Silicon Nitride Using Copper Alloys

SERA Tokio. NITTA Akira.
and WATANABE Teishiro

HARA Nobhiko. TSUCHITORI Isao. YOSHINO Mitsutoshi

Joining between silicon nitrides was investigated in a vacuum using Ni-Cu alloys with some nitride-forming elements

(Cr. Nb. V and AL as insert metals

28kef /it was obtained from the joint produced using AI-V-Ni-Cu alloy at 1150°C for 15 min
lay between 13 1o 18 kef /a  The strengths of joints produced using

alloys . which were produced at 1150°C for 10 min-.

In the fracture shear strength test at room temperature. the high strength over

while those with other

V-Ni=Cu alloy increased when Al and Tr metals were depasited onto SisNe before joining. Aron atmosphere during join

ing decreased the strength except the case of using AIV-Ni~Co alloy as the insert metal. Fracture shear strength vas

strongly depending on the combirat ion between the origin of ceramics and the kind of nitriding elements

From X-ray

diffraction analysis. it was found that both Meniteide and ~silicide (M Cr. Nb or V) were formed in the interlayer

These compounts scem 10 contribute (o high joining strength
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Joining of Silicon Nitride to Metals

NITTA Akira. SERA Tokio. HARA Nobuhiko. TSUCHITORI lsso. YOSHINO Mitsutoshi
ani WATANABE Teishiro

We developed the new insert metal which s used to joint silicen itride to steels
Before jointing. surface of silicon nitride was metallurized by the above metal used in the temperature renges 1423 K
10 1473 K and in vacoum atmosphere about 133 ~6.66 % 10 Pa for 10~ 15 min.
The results are summarized as follows :
) Shearing strength values between silicon nitride and the inserted meral were 784~ 117.6 MPa. when an copper /kovar
or nikel was used as stress redietion materials
According to the shearing tests at high temperatures. the strengths up to 573 K were as high as that at room tempe-

2) The direct joining of silicon nitride-insert metal ~copper=steel system were tested. too. And its strengths at room
tempersture were 784~ 1176 MPa. In this system. copper was used as a stress reduction material .
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Study on Size Effect of Joining

SERA Tokio.
and WATANABE Teishiro

NITTA Akira. HARA Nobshiko.

L IR 3, FEPER, BUANE

between Silicon Nitride and Metals

TSUCHITORI Isso. YOSHINO Mitsutoshi

Aiming at practical applications . cffect of stress relieving materials on residual stress and,/or fracture shear strengih.

and joining of metalized ceramics in large sizes were inves

tigated. The results are summerized as follows.

(10 1t was found that the residual stress in SNy side was tensil . and that in carbon steel (S 45 C) side was compressive

Copper had the highest effect o the stress relief .
Ni
s of large

12) Good joining strengths were obtaind using CuALO: .
@) Uniform metalzing on the surface of cera

-ALOs and Ni-SiC whisker as the stress relaxing materials-
sizes could be established by making a lattice~like cut on the

mickel plate which was used for the stress relieving material . Good joints to a cast iron and a carbon steel (S 45 C)

were obtained using this technique
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Measuring of Thickness of Titanium Nitrides Films by lon Platig
KAJ10KA Hideshi, MARUSHITA Kiyoshi. OSTUJ 1 Yasshiro. KAWASHIMO Yasushi

The thickness of TiN films by Are Discharge High Vaceum Type lon Plating on SUS304 plates were measured by spheri=
cal drill method and X-ray fluoresence analysers of wavelength dispersive tspe and pulse height amlyser type. Methods of
X-ray intensities measuring were (1] exceited metbod : counting X-ray intensities from atoms of films and (2)absorption
etheed - counting X-ray intensities from atoms of substrates As X-ray fluoresence analyser of wavelength dispersive

type was very good stabilization and was good resolution of spectrums. reproductibility of X-ray intensities from Ti (Ka)
in films and Fe (Ko) in substrate were good- 1t was easy 10 get the calibration curves of the relation between thickness
of films and X-ray intensites. Pulse height analyser type was poor resolution of spectrums but by choosing pulse height

Level we got calibration curves for measuring of thickness

1. # E

€73y 7 AMBOBT £ RN LA b RIS < B
FHET LA RS S EREAT VS, HRICH
LTI U L, SRR & D B SIS 5 07
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OBBICH LT O IR CHE X CRIETA 5L &8
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L" R ’“.

a T.9/400.  T0.9100  LI1T
8.0/400  T0.9100 118 114

boT.0400 853100 124 +0.04
T.0/400  8.2100 1.2

>

a T5400  70.4/100
B 75400 T0.6/100 110 1.29
b T.2400 855100 L2 .13

8.0/400  BL4/100 142

a 40.0/40 915200  3.81
A 40.0/400  91.8/200 3.8 3.80
b 325400 59.6/100  4.03 +0.08
325400  59.5/100  4.03
3
a 40.6/400 9020 385
B 30.0/400  9L520 372 3.9
boR2A0  SB5100 392 +0.07
32.6/400

58.5/100 3.9

2. Spherical drill %I & 3 HBNONRE
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1d=T~{1—exp (—apd)} (1)
I'd=lo exp (—apd) ]
72121 @ = 1 cosec 014 1 cosecl
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I'd: B2 d TORBSUSI0L 1 5O Fe (Ka) O
X
o BWHEE0DFe (Ka) OXRES

d o EREE
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~2.303 log (—T'd/1o ) =apd (@)
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3.3.2 WAXMAWOMERH
B S OBE R 'R L 12a AFOSIE
i3 ¢ 25em—iE & Lo Pulse Height Analyser
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WO RERA LT i, W E
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A B (em)
&5 LS

A B
2 230 10.00  2.30 0.04
4 T9240.06  5.00 0.3
5 T 4014 848 10.04
6 13.3 0.0 129 0.4
7 140 02 129 0.1

Ti®26 386, 170", Fe ©26 12 57. 550" xzthL.
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3. Geiger Flex 5.

£3Ti (Ka) : Fe (Ka)
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o T (Ka)
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Fe (Ka)
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Determination of Trace Metal in Ceramics by Inductively Coupled
Plasma -~ Atomic Emission Spectrometry

WATANABE Hideo. TADANI Isso. AIHARA Masato

Determimation of trace molybdenum in silican carbides and silicon mitrides were investigated by inductively coupled plas
ma-atomic emission spectrometry (ICP-AES) . Mo (V1) reacts with potassium xanthate ( KRX5R=alkyl groups. viz ethyl
CEU). propyl (P butyl (Bu) . and pentyl (Pe) | to form complexes extractable into organic salvents. The application of
thier extraction methd with xylene in 1CP-AES determimation of Mo was investigated - The optimum conditions of 1CP-
AES were as follows : incident power . observation height of measurment. coolant gas flow rate. plasma gas flow rate,
carir sas flow rate and wavelength were L OKW. 13 am above the coil . 16.00/min. 162/min. 0.6¢/min and 20208 nm. re-

spectively

For quantitative extraction of Ma-RX complex into aylene

10 be the most suitable complexing agent
KBuX is 001 mol dm™ in aqueous phase

mon the KRX examined. butyl derivative (KBuX) was foud

The optimum acidity s 0.1 M to 70M and the minimum concentration of

A hudred-fold amoumt of Fe (1) interfered negatively with the determination of Mo. whereas 50-fokd amount of Na

€ KDL Ca D, Co (D) - Mg (D)

Ni (D), AU and Ti (V) were tolerable

The relative standard deviation for 10 measurements in the method ranges from 12 1o 19% in the determination of 25

50 and 100 1 of Mo. With this method. the detection 1

silicon carbides and silicon nitrides were i excellent agreement with standard a
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A Development of Expansion Chamber Type Muffler for Small Ship
by Using New Material

YOSHINO Nobuyki, TAO Hiroyuki. KUBONO Shigeru and OHTA Mitsw

Generally speaking. the noises generated by road traffic, airplane. special express train and indusiry are representative
of the environmental mise pollutions. For these roise pollutions. the studies for their pollution problems kave been
drastically considered among academic socicties and empiric researchers and the envizonmental conservations have been
strongly push forward.

However . the environmental conservations for ship noise pollution have been lated on. because of the speciallity and
complexity of saund propagation characteristics on the coast part

On one side. in recent years. the industries must promote to introduce higher thechnology of industrial construction
St i g 1 i o 14 Y o s it o 5, el e ﬁ
depression based on iron. steel industries and ship yard in Hiroshima prefecture.

From these points of view. in this paper - we have developed an expansion chamber type muffler for small ship by using
chloroprene rubber
Onomichi harbor

1. #

Its effectiveness is experimentally comfirmed by means of application to actual fishing boat in
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Mobile Robot with Visual

Sense (2nd)

HIGAK! Kamo. KAMADA Masanobu. HIRATA Toshiaki. NAGAYAMA Hirco. BABA Yosihiro

SAKAMOTO Yasuhiro. NARA Ryoji

OGAWA Tetwo. FUNABA Kazutosi. HIMEMIYA Makoto. ODA Takayasu
HAMAMOTO Tomoyoshi. FUZITA Yasuto. OIWA Masamichi - KUSHIDA Kozi

IMAMURA Yoshio
ISHIBASHI Kazunari

In the present paper. we shall try to develop the intelligent autanomous robat with visual information processing func-

tion and measuring function of exterml enviroament
of this intelligent robot . we can explain as follows
1 Locomot ive function. with gyro-scope.

To summarize our interpretation of the specification and function

2 Visual sensing fumction by using digital image processing with CCD) camera

3 Measuring function of external environment by using ultra=sonic senser and lazer displacement meter

4 Remote controlled communication by using wireless modem
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ASIC Application to Image Processing LSI
BABA Yoshihiro, HIGAKI Kamo. NAGAYAMA Hiroo, SAKAMOTO Yasuhiro and NARA Ryoji

User own designed 1C for users application. called AS1Cs (Application specific Integrated Circuits ) are watched with
keerest. interest because of their advantages. Using ASICs. it is able to develop small. light. high speed. high quality
high reliability praducts . and able to protect users circuit know-how.

Therefore. we have converted hardware operation circuits of 4 image processing system into ASIC. and have gt Image
processing LS1 .

Special features of this Image processing LS1 are a5 follows
1) This lmage processing LS1 is CMOS 1600 gate array integrated about 50 standard TTL 1Cs
2/ Image processing functions (window operation. area and center of gravity measurement . maximum and minimum detec—

tion) are executed in 1/30 sec
(3] Using this Image processihg LS1. we could reduce the si% of Image processing system from 112 1Cs and 3 printed

circuit boards (260x220nd . 120X160wd . 150X 170sd) to 11 LCs and | printed circuit board (150X170md) . Supply

current is reduced {rom B A to 0.5 A, mumber of net list from about 1200 to 2.
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Ceramics Coatings for Anti- wear and Development of Long Wave
Infrared Radiations by Thermal Spraying

NOJ1 Hideharu, YOSH1IKE Hiroyuki. KARIYAMA Nobuyuki. HARA Notwhiko and YOKOYAMA Hircki

Ceramics coatings by thermal spraying are very useful to make many furctional products. And 1o make anti-wear materils

oxcide ceramies (A:Os .+ AL:OrTiOz . TiO2) were sprayed on mild steels by flame spraying and plasma spraying:

And tested anti-erosion wear. anti-sbrasion wear . Furthermore 10 kinds of thermal spraying materials for long wave

infrared radiation were developed  The results are followed.

1) ALOs and ALO;-TiO: coatings by plasma spraying are good for antierosion wear and anti-abrasicn. but these
flame spraying coatings are not good

2) TiO: coating by flame spraying is as good as plasma coating

3) 10 kinds of thermal spraying materials which were developed by present work for long wave infrared radiation are
useful for industrial products.

4) To protect exfoliation of top coat by thermal shock . under-coating is available.
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Study on Improvement of Durability of Metal Mold for Casting .

HARA Nobuhiko, SERA Tokio and TSUTSUMOTO Takahiro

In order to obtain basic deta for improvement of durability of metal mold for casting. temperatures at some positions
in metal mold were measeured during casting. and these data were compared with the results of calculations by finite

difference method using a personal computer

The highest temperature by heating from the melt, was oblained at the ruer . and degree of heating decreaed as the
distance from sprue increased. Owing to the low thermal conductivity of a sand core. small over~heating was occured

near the core, which was also pradicted by the caleulation.
of calculation using the model having a ditch.

From the comparison of the measured data with the result
it was fousd that the ditch from the back of metal mold for setting

thermo-couples were supposed to have an effect of elevating temperature of the metal mold near the melt.
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The Recovery Fresh Water from Saline Water by Solar Energy
SEK1 Morio. NAKAMURA Kazikiyo. TENBATA Masayuici

This study was examined by the single roofed basin type solar still and carricd cut the outdoor
As the clear cover of the still, PET film, PVC plate and glass plate were used
The results were as follows
(1) The autput of solar cell is correlated by sun energy. therefore solar cell is able to apply the actinometer
(2) Sum energy into the glass cover still was different from that into the plastic ones
The glass cover has formed the water film. the other hund the plastic covers have formed the reflective water drop
(3) The glass cover still tends to be affected by the wind
14) Salt concentration of the saline water is richer and richer. the temperature of that goes wp and the wlatility of

water is hindered.

Ll E AFa—nRTHE L
AHOTEBIC B TR EER A, TR B FE®%BR7 7 A7y +3754OFRPRT, &
FRAL LTLARKT, TORBEXLO 02—  EZREY v 3 FEIENTIL

SELTETETMALTOBe
FROBAID (COVTIR, BT ¥ —EFAH

Lremiott, ABBRARIC L 5 RABTHD © R I
BREED F THEAOHRIPRENTL 5o

B XIAROGLAEE, MAIIZRTRE LTRB T 4 Jrem— g
¥ —FIMBGIRE A RE L, BHIH, BRISO
AWM HAL, KB4 ¥—EERACS
BEABKIEY DO & LTHERX Basinll A8 S [ p—
Kk BRMIRETT, HTORAEGOTRET

2 ® L3

2.1 HEHIUHRE

2.1.1 HE®XBasin DERH

KT A v ¥ —EEFIREIC kBRSO S L
T, IR, b K
. BERLFABLRE L, EBRERS
A, FRERHARKZSLHEDEN €YY —
ORI EHEHT, REERSHELERT SHE
AME L1z, EHEHEI0mE~=YHTR 10N
KA X Wem s L, WEIIARIRIR ) = 27w 2.1.2 BHEE=S—AAMEL
BHEEE LI — MERGL. AfICEBmRAY ) KEESLCEREENOBHRENET SHA

B HESLRESOWE (W)

.



BRI L1 K

ama
W& GIFSCEL
o) BEEIHAL

Py HOSREBNEP V
16.2(V)x 82mAI=13W

@2, AMRERRE B3 BERL,
B 20w SRR

Lo 10Qis & ) B RHARSR Y, BHIEHE
BERESE, €25 —& LTEALE,

21.3 SRMEER

TR S L OB T — 5 RERICIR, TR
ALH®, WELKBHH WIS KL,
AR, B RARE, 705 ARE A
WRK A )7 —REEH & E U 2 AR
FOICREBEFICRM D R, BT
i, Akt / —NEREH SOHMEZSOL
AC2%AL, PCOBOLICHESR, MifLT.

2.1.4 BEAIS—
AHENICBLERANDEN A £ LT,
RYVLFLYTLT S L=+ 740080 um GAFP
ET&V5. ), &fe=nii50m GAFPVCE
©9e ) HETWHH 5 2 3.0 mal £0 3 HMERL
2

22 X B % &

2 LIEHBREA—-DLOL 2EERL, Sevs
— 3REREIE 14T, K LKL D 50aE <. HRICH)
HRALFENCHK 2 miE LEE L7

ABEBERCEA~OAY == 5 —HS CHED
# B ORI B AR 3t RS 720

KEBICE, EE2m 20 ¢ ORBARKEANL
%o BUKELTIR, ABMNIUKE, —BRRTUS
SRR L 1o

B BB i *

HIHTE5 m, AEAEN mOGEBKICE D, &
RN 2 3 AT LD 6 A6 B ETOHK 100 BRIT
53,
3. RBHERIER
3.1 BNEECARRELN
=2 —LLTHMT S 360S CEATICREL
#£4DSCOMNBIMEAL Az, A3 ET2&, i)
Wi & B HREORRIL > FOIML TH -7,
Al DAz S A3 =102 100

$102

BAHF & A S S Cha 2 DA BHE A2 (A)
agtEE (KW ) £Sevar, TomEI
S - 122 Az

B3om agtsmEs S ChA®HITL 4R L,
SCzEMHOE=4—L LTHEHTEZ,

“

HE LB FHE RLTHAS KM L O BALIEA
DBHEDRSULDUSEA s—70-FB L5 KL,
GHBICREIC LD G L1 KB LOMKE L T

EE AR BEN 75— 8 U1 AR KD
KB SURBRE LZBESIMST, Bkl L
D #ERLIKRRR AN, <~ BT, ARFICLD
B RRL, AV —EEAHT L, MICKE
D, SOCECRBKTLE T, REBSMCHL 7
MREHHERA YY) V8 —ICHEHBE NG,

) BRI FORRMTMIRHBREE LY FE
BOABICRBS T, KSR TSm, EHHRTH

L R s T A 1)
A
3. T=5ARWELHE BHREONE

7%, WHBTUL ETEESCULE S CRE
A < 155 LB 3 O BRIRINS FIC BLsa

3.2 EZWANN/ —OANST

RHBEUN <MLL TELLNZR O 4B
DHFHCONT, ABLEB%E =5 —SCha 1,
3, 2HOSCEAVTHELS.

70—

2

¢




)

®). SEAROXMAARE
ERESE TECES
H 8 | @ | M N‘n..) )
17| 94 |[PVCE| 50| 91
#H7A| 3.0 91 |PET» 93
5.0‘ 89 |77uui| 50| 95

@4. BNEEESCMERHRROME

PEHEC OB BB T2 ) AhRbE <
JTERICH O MEITH, PET7 4#2>PVC=14
7 ROWEHCH S, Li» LREKC COLOHEEEN 7
- E LTRMICHATE & REBUKE D ER LT
RSN 15— HETTHRE L, K 5L K
AREL, RHEADOABEAHRRUIR4OmC
Thbe HHTRHEBHDOLOPET 7 s 413, 7
o v LRI 16 LUFOBAVK IS TICHE L
BEREE L 120, R ERABOERT CRBELD
KBHEE L A AEHTFTE. PVCHICELTS,
1m @ LFD S 5 Bl TABIBER LHTT 5.
CLOEICT T AT 5 7 HIIKE DRKEIC KD, K
HIC & 5 —R ORRAE & 73 0 ABDEE R e C
NUTH L, # 7 ACBO TRABBRIRIIC, KRS
GhER L KRERILL, REBAZANTS, £=4
—SCicksaHEEERAOmS, 77 2>PVC
SPETOMTS 1 Bl4ICHTHMEM 0.5
kW PFCs0TEES AE00R. KBEBEOE
R QRIS LU 3BLRIC BT, A
5= E A EE OBEHSERAMLIT LD, ABEE
KON DBIENFICL B

RN LD HE L 125 7/ —HOREHEA~OWIE
BRI S BHEEOBFIROM T 2o

e

#H7 2 0.960 S — 0. 104
PVC 1. 006 S — 0. 208
PET 0.709 S — 0. 055
33 B E o R
ouman avvens
ceovose arers

Ea
®5. 4A58 ANMELSCHARADENE(L

apvemkan
A PVCRAKERE ”
orETR AL
mpETREATAR [
M

w020 /0

e o

i
2\ :
i ;

W W
]

6. 47468 REMEORNE(

4468, B4ik6 03 MgdcsrsPVC, P
ET 7/ <~ORHEMERES, 60MTHZ. /5
(FHSEE, £=%—SCOMNILETRL, PVC,
PET 7/ —ORBBAD B BHIE 267%, 8%



T, BRICH 7 25— DBBUBHPETH 12,
B6i, PVC, PET#/<—TD, &KEERKEL
TRAKEEMLTO, FUKBBRZLS JUREKER

BB R TREALRAO b P S (T, 7
ANAS—LBOTT YA BRECOR, ImER 7
AROARIC L ZHANRL, KTOM, 2 0%

BESIPVCH HERBTOMGRE, =0
LD ROFMARERAERT o KA, WK
BEAE & UL, A DRI 50T A i
B, MO b I3RS L, BARIS D 0%
HRERBOBRATH S0

P S

- amEn a-pyCE@ATAR
dan

2 - N
& ol
. >
H M
o H
i H
. 3
f
H b

won
@7. 7H68 RREEORNEI

BT6A608HET. 2854, PVC, 75
A o=, REBKIKIC S BEBERE 1T
Hom ABBED LA 5 RICHOT, BUKIZE
(EELRTEH BALRC RCLBR/ M8
RKBBOE, H 7 AN S—CBOTHIKORIE
V& B BBRAK LAY, TR GUKDFE HHC
(LESLpHE, chkkl, PVC, PETTR
7o~ HEDKGHABHEANERE 555 JKOR
B L, —HORBYEERET S,
REGUKE L TRATORBMIER, WS BE
P8 < 1B RAREORIER B L L SHRE
#5105 BUKRESRRIZIR S0 3 > TRBAI
KOBSHRE R HOERBCHAT, K4 BEEsE
HBICAHT 53T RKBRT 205 E004 5,
TR 3 AVIAIL D 6 AU 100 BREOEE K
SR, O8R5 Yy d ORKBCELT, PE
TTR07~14 £44d, PVCTR1~LT4d
#7ATI20.3~28 €4d:PVC, PETTitk

72—

Bk Livh, #7 ABER, HMEH
LI LEROBADS, L RHANBON, &
FRBORUHBOBE, 75 2EAFIMEHDH
R TEEOFICL Be E1BEEY /<~
BT, FEKERBOEH AR 7 — 5 $% EOUF 5167
Uttt BpicH RS ERRIE S NI 512,

4 & E

JiR R Basin AR E 10 & B mABKILRRE (T

VOEDLS URREG

1) At O HEE S L CEBL, atite
=8 -¢LLTHATE S,

(2) BESH~OKBHARL, HZBI —HERO
HBBEL RILY, KEDRKEC L BRI IC
TOEWENE,

(3) KMABERBIC B 2 REAERIED, AR
ROW 7 ZRE, KBHEROT 727 5 7H TR
3N

@) KBMEHBEYN /<~ 77 2CBOTL &
WAL, ROE®EH R .

(5) AABAILICE T, RO RKERE LR 2 (2 6
TARM, ARGERE AT Sa

x L

1) BHEE Mol WHGF8AS 47— 52

2) HOBARS, BER— ABTrLF— (1983)
9,5,38-47

3) MBBAR, IR, BEB— BAARTL
o P00 BEIG R SSRGS (1984—
12) 221 —22

4) ERAB, EEE— BAABIIAF—Fan
13015 TRk M CE (1987—12) 101-104

5) MEHR AMARES A7 LY SRUo L
Gwfoe2eE 3 A) ik B — g

6) KH & o—AnIILF—HR vHTD L
WEE (LB) GARRELA) %5 — 100

¢




(]

EHRSEMHICLZERNMRMBOBE

REBIERT, i, B T, SiXE

The Study of Heating by Long Wave Infrared Radiation Using

Ceramic Coatings

TENBATA Masayuki. NAKAMURA Kazkiso

SEKI Morio. NOJ 1 Hideharu

The heating of food by long wave infrared radiation was investigated

Some long wase infrared radiation. such as Si0;

ALOy.

FaOy. CaO. MgO. MnO were coated on the steel plates by

thermal spraying. and were used for long wave infrared radiation janels.

The emissivities of infrared ray of the coated plates vere higher than that of non-coated one. and by i means inferior

10 the coating with black bady paint on the market
Therefore. thermal spraying of ceramics is available for

process.
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AT, S, WA W Bl

Effect of Aging on Shape Memory Effect of Cu-Zn-Al Alloy

KARIYAMA Nobuyuki . YOSHI IKE Hiroki, SUZUKI Hiroshi and YOKOYAMA Hircki
The effect of aging after quenching of Cu-Zn-Al alloy on shape memory effect was studied in this paper. The results
are summarized as follows
1) Transformation temperature, hardness and shap recoverability of this alloy is ot affected by the time from quenching
to amealirg.
2) As the amealing temperature rises or amealing time become longer . the transformation temperature becomes higher
3) The annealing at 100°C did mot afiect to the hardness. At 200°C. hardening started at about 2 hours. At 300°C
only afew minutes required ta rise the hardness w to 160% of wtreated
4) Shape recowerability after bending was 97% at the larger radius of bending curvature. 25 am. while it decreased to
0% at the smaller radius. 71m
5) Crack run along the grain boundary during repetition of bending and recovering by heating. and fracture surface was

intergramlar

6) Shape memory effect is recoverabl by requenching even in the specimen which lost the memory
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Development of a Positioning System for the Sowing Machine

OKADA Yoshio. TAO Hiroyuki

OSHITA lsao and UEKAJISAKO Syoji

The environment of agriculture in Japan is not so well . because of small cultivated land. decreasing of farming popu
lation ant 50 on. Owing to progressing productivity of land and reduction of laber for sowing. We have developed the
controlling system for automatic sowing machine which should locate sowing points accurately and be comparatively cheap

considering function.

This system is composed of stepping-motor that has high responsibility and micro processor as a controller . and has the

function 10 set wp stop points and repetition times at will.

This system has satisfy the above two conditions and will belp the automation of farming
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New Functional ical El

by M

SHIBA Nobwo. SUZUKI Makoto

Recentry . desired appearance Small and High power Actuator based on New method . for light and miniaturization needs
Electric motor says that the limit of miniaturization wolume is about 1cd. and s mechanochemical PVA hidrogel is

considered hopeful new actuator . thats self energy converting fuction.

This paper report several experiment results for mechanochemical PVA hydorgel -
1 Gel was expanded or contracted 20 ~30% it's max length by solution exchanging.
2 Gel possibility electric control of PVA hydrogel by electrobydrodymamic control technique
3 Artifical musele model was. developed force 0.1ka/cd. response time about § sec.
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