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Automatic Parts Inspection System Using Digital Image Processing
(Ist report)

Nacavawa Hiroo, Ucsima Sumio, Basa Yoshihiro and Hicaxi Kazuo
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Automation and Labor Saving on Assembly of the Electric Parts
by Small Robot

Kataoka Yutake, Naxaswio Takeyuki, Yawasaxi Takashi, Marsuno Shigeru
and Muraxass Takashi

In the industry robots, it is necessary for assembly robot to take a special design in accordance
a with lack assembly. This paper describes experimental studies on the assembly robot to has done

auto-conbinate a covered electric wire and movable fixture metal .

The results obtained from this study are as follows.

It is required to use of the assembly robot in the manufacture lines that designer has learned

reserch of the assembly method, effective use of the fundamental actuation and use of manufacture

parts of high precision for the robot. It is one of the method that the design and manufacture of

the industry robot is practiced on simplicty itsely by using the sense function and action function.
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Development of a Machine Control System with a Microcomputer

Adapted for a Fluctuating Load

Nans Ryoji, Saxai Takashi, Ixeoa Tetsuhiro, Oxapa Yoshio and Basa Yoshihiro

To promote a high performance of an upright drilling machine, we have developed a machine co-

ntrol system with & microcomputer adapted for & fluctuating load. This
microcomputer, an electric power-trensducer, a revolution primary element,
upright drilling machine. The revolution of the machine is controled to keep the constant
consumption by the microcomputer. We have been able to set an initial working condition

system is made up of &
an inverter and an

and ta control the revalution and feed speed continuously. This system can be applied to general

machine tools.
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Actual Fatigue Test Systems and Fatigue Strength of
Aluminum Alloy Welded Joints

Kanaoa Masanobu, Hara Noriyoshi and Kome Akira

This paper proposes a method for analyzing actusl stress produced in members of a hull cons-

tructed of aluminum alloy.

Firsty rainflow algorithm is adopted to give a frequency distribution of actual stress.

Then, frequency of actual stress is simulated by fatigue testing machine. Thus, actual fatigue
limits can be estimated. In addition, the fatigue test of aluminum welded joints is made to get data

required for designing hull construction,
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Stress Analysis of Spur Gear by the Finite Element Method

Kanenro Jiro, Kvocoxy Hideki, Himata Toshiaki, Suzuxi Hiroshi and Siisa Noduo

The stress analysis of apur gear by using the finite element method aided by mini-computer is
carried out. It is, here, assumed that the stress analysis is performed with 2-dimensional plane
stress field. And, in order 0 lessen the number of meshes, the trisngular elements of unimpor-
tant part are made as large as possible.

The stress values of a tooth fillet computed by using the finite clemet method are nearly equal to
the experimental results of a tooth fillet by the T. Aida and Y. Terauchi’s equs
result is maximum on both tension side and compression side of the criteal tooth surface given by

ion. Moreover our

the Hofert method.
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Study of Non-circular Spur Gear Making

Hirata Toshiaki ,

Cams and links generally convey irregular movement, non-circular spur gears too.
structure of non-circular spur gears is simple, designing and making of those are difficult.

S wina Nobuo and K ajo Masayoshi

Though the
Due

to advance of computers and numerical control machine tools, these probleme have been gradually

solved.

It is comparatively easy that we design non-circular squr gears on ellipse those change angular
velocity periodically. We report the program of making of nonircular spur gears on ellipse. In

this, positions of tools at blank making and gear cutti
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Influence of Pulse Current on Appearance and Throwing Power -
in Copper Sulfate Bath o

K asioks Hideshi and S szt Tatsuma

+

[°8
Elect . 5 m

ectrodeposits have better elongation and ductility in copper sulfate bath than in pyrophosphate

bath, and copper sulfate bath is also easier to control ; it is thus suitable for through-hole copper >3
plating. As it had low throwing power, however, high throw bath (low concentrate Cu®", high co- +
ncentrate H,SO, ) was developed. With the use of pulse current plating, fine grained electrode- .
posit without " addiives can be obisined. Although there is detailed research on this, thee are fow :
reports on the influence on throwing power and none on high throw bath. :
Throwing power was studied in experiments in which Hull’s cell was used in high throw bath to [
determine the influence of pulse current on clectrodeposit appearance and thickness distribution. It 51

was also found that total current and air agitation effect thickness distribution. This effect is re-
ported as well.
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Fe-16.5%Cr 7154 b Rk Fe—25% Cr—20%Ni
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Studies on Some Properties of Sintering Ferritic Fe- 16.5% Cr Powder
and Austenitic Fe- 25% Cr- 20% Ni Powder

Tsucuitont Isao and Torisaka Yasunori

The effect of the fine recrystallized grains by annealing on the damping capacity was investigated
by using of powder alloys. After sintering ferritic Fe-16.5%Cr powder and austenitic Fe-25% Cr
~20%Ni powder were rolled 40%, 60%and 80%and annealed at various temperature heated for 1

hour,

asured at room temperature.

damping capacity, the hardness and the tensile properties for these specimens were me-

Only sintering austenitic Fe-25%Cr-20%Ni powder rolled 80% and annealed at 820T indicated good
results that the internal friction Q' was 1.0X107 the ultimate tesile strength Gy was as high as high
tensile steel, 6% /m? and the total elongation 3 was 18.7%in spite of powder alloy.
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The Effect of Working Temperature on the Tensile Deformation
Behavior of Austenitic and Two Phase Stainless Steels

Tsucwrront Isao, Tsursumoro Takahiro, Nrrra Akira, Nosi Hidebaru and Yokovaus Hiroki

Tensile deformation behavior of Fe-18%Cr- 8 %Ni austenitic steel and  Fe-25%Cr - 6 %Ni two
phase steel was changed by controlling the working temperature in the range between +120C and
—70e.

Particularly, by decreasing the temperature stepwise at the intermediate stage of deformation, the
total clongation was extremely large and attained 106% in 18%Cr-8%Ni steel with decrease fr-
om +90T to —20C and, 61.2%in 25%Cr- 6 %Ni steel with decrease from +25C to —d0T.
Also, the total elongation of 101.3 % for 18%Cr- 8 %Ni steel was obiained by repeating alternate
5% deformation and 400C annealing.
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The Effect of Heat Treatment on the Shape Memory effect of Ni-Ti Alloy

Tsursumoro Takahiro, Tsucuimori Isao, Nitra Akira, Noa Hideharu and Yokovawa Hiroki

In order to learn the effect of h

recovery temperatures (Rs, RP Jand shape recovery rates were examined.
Heat treatment temperature under 250C and over S00T caused & remarkable decline of shape re-
covery rate and over 300C, Rs and Rf points rose with increasing heat treatment temperature.

In addition to the above, heating by directly cf

tric resistivity change during hesting was measure

NiTi alloy.
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Stress Corrosion Cracking of 5083 Aluminum Alloy MIG Welds

Nost Hideharu, Esso Toshio and Kuropa Toshio

1
I
An investigation has been made into the corrosion behavior of Al-Mg 5083 aluminum alloy welds in (F ]
3.5%NaC140.5%H302 solusion. The Welding wes carried out by conventional DCRP MIG  welding
using 5356 filler wire.
The corrosion behavior of this alloy welds was characterized by the intergranular corrosion at
the fusion boundary or the exfoliation corrosion in the heat affected zone HAZ). 1

For as-welded specimen, the intergranular corrosion occured at the weld fusion boundary, —and
the corrosion depth increased with increasing the immersion time. As the welds were aged at 120
T for 1 week, the intergranular corrosion fairly occured at the bond. As the welds were aged at
120C for 3 weeks, the intergranular corrosion occured and the exfoliation corrosion occured at the
area of HAZ of 10mfrom the bond, where the beta phase precipitated at the grain boundary.

The behavior of the intergranular corrosion and the exfoliation corrosion in the HAZ and weld
bond is considered to be related to the anodic dissolution of the beta phase precipitated  at the
grain boundary during aging after welding.
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Heat Resistace of Compacted Vermicular Graphite Cast Iron

Sena Tokio, Hara Nobuhiko and Naxamura Kazukiyo

In order to examine the heat resistance of compacted vermicular graphite cast iron (CV),

thermal fatigue tester was manufactured, and heat resistance of CV was compered with that of

FC and FCD. Alternative heating and cooling between 150 and 700C was repeated by means

of

induction heating and water cooling. The degree of cracking was evaluated by using s leak tester.
The air leak of FC was most of FCD least. This tendency was consistent with the data of exp-

ansion in diameter of specimens. From these

resistance between FC and FCD.
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Foundry Test of Compacted Vermicular Graphite Cast Iron

Sexa Tokio, Hara Nobuhiko, Yoswmo Mitsutoshi and Hawaoka Hideo

In & foundry test of compacted vermicular graphite cast iron (CV)
sting was carried out, using Ca-Raremetal and Ti-Mg treated alloy. Judgement from chill

. chill and cooling curve te-
depth

alone is difficult, 5o it was necessary to observe the appearance of the fractur surface.
Fracture surface of CV usually has a white and gray spotted pattern.

From a cooling analysis,
judgement and

the maximum temperature on eutectic arrest (TEM)
molten iron can be expected to become CV when TEM is over 2040°F(1116T) .
But in Ca-Raremetal treated alloy, in addition to the data of TEM,
AT, the temperawre difference between TEM and TEU

is available for

it is reliable to judge with
(temperature of eutectic undercooling ) ,

and when the value of 4T was over 10°F(5.6T), compacted graphite was formed.
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The Application of Resin Concrete for Machine Beds
Kosavasii Kenji, Taoant Isao, Suzuki Hiroshi, Syisa Nobuo and Hirata Toshiaki

It is reported that test to utilize varrious kinds concretes on machine tool pointing heavy duty
cutting and high speed cutting or main construction materials of precision lathe is doing. ¢
So far as concrete machine tool of practical, the Studer AG which used epoxy resin is famous

and in each of companies, they are reporting practical studies of epoxy resin concrete.
In this paper, on polyester resin concrete, we selected aggregata or reinforcement and as a
result of investigating blend technic, in regard to intens

y and price, they toped epoxy resin co-
nerete, we got information‘as new compound material ang

strueture.
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Application of Carbon Fiber and Other New Fiber to Hybrid FRP
2nd report)

sunarsy Yoshikuni, Naseworo Yoshikazu, Sext Morio, and Taxasaxi Munetoshi

To investigate the effect of interply sandwich hybrid composite between glass fiber mat and car-
bon fiber or aramid fiber cloth in unsaturated polyester resin matrix on sections of structure, two
kinds of moldings were molded by hand-lay up method and were offered static load tests.One was
the shape of semicircle (as the section-R ),‘the other was the shape of angle (as the section of
corner ). As results of tests, these moldings showed the effect of stiffness with wide range.
More importaht factors on stiffness in hybrid composite were the shape of moldings and disposi-
forcement on the moldings. The moldings reinforced partially with unidirectional carbon
fiber tape showed the highest effect of stiffness of all.

In case of hybrid composite, cach reinforcement was deformed individually for itself junder the
load and delamination progressed at lower load (than preconceived load ). This phenomena was
fatal for hybrid composite.

tion of =

It needs for development of hybrid FRP to improve adhesion between fiber and matrix, design of
economical and functional hybrid composite for the moldings, and other weak points.
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Abrasive Effect of Alumina Substrate by Elastic Wheels

Fuumoro Muneyuki

Thick layer alumina substrate and swinless steel plate (SUS304)

were polished by two type

trial prepared elastic wheels, one wheel is pored PVAphenolic resin bonded and the other is pol-

sester resin bonded.

Alumina substrate is brittle and crushed when polished by hard wheel as vitrified bonded. Cera-
mic substrate for electronic parts are polished by lapping usually but this is not efficient method.
Abrasive effect of abovementioned materials by elastic wheel fitted to the preeision surface gri-

nder are Rmax 0.54m for thick layer alumina substrate and <0.1um for stainless steel plate.

1. #& E

i TR R 5, WEREO—MTH P
VA E=n7es —n) EAOHBERMFICOL
THRU. COBERRALEGAD—HEELTY
=/ — BBt E OMBEAHE BB % TSI B HEAH
MTHBT LRt Lﬂ)%l-cu«zml&mﬁé
LTUP(#) = 25 vl DULTAE

*500. *1500 ) OEAADETAN 6 HEOES
REAL L, BEOKREE ORT.

PVA—7 2/ — wBIEREEE ( PYA—P )

#Y x27 VEIRESR (UP)
WEER ETH D 1BPE 150X10X25.4

1 BEEBICEA L EEORR

TiRBHHERL. DO TLOEA LA T~
=/ —WBIRAMPYA BEORS % FAIRCED H
. EEA T v ERO TV EHEHR e W<
BRH T ERE, K78 - T - FEBIE
b ADHTACELNTOBLY, MRICKERE
BCUHARELTOS, > THIEOBVER TR,
REEFET 5L EHRALTHE. L) bo=s
2ABROBELE ETOFBRELT, T2 IHBHLC
@Manss,  MIRESHOLY, O R Y
- FEMIhESDIND. BELE. BT
AMTAEEHEO—BE LT, W LEIHIRICH
BEEERD MU, 70t F BESOREEERLL:,

2. HHERBAE

21 HHRURRER
211 HEEE FEXRTEOXO 2WEOH
WERAH E IEEOER Y v~k (6 *a00.

PYA-PES

~e | vPEE
[*s00 [ *800 [*1500 '.wl'm #1500
" LK% | 213 Nsl“n 08 | 11| 11

evvmom| 2es| 25 [ zs | 560 | sar

212 FIERE #FR, SX¥O4EMEL, 2
7V ABIBEL UTEA L,
) MR EE
(2 JHETV TFE
@) BTV TS
@ 27> 2K (SUS304 )
REF@ETHIY. HREBEO T2 b7
~ I it s FTARVOT, BRI KRN
BE 510 M OFEMT LT 5 7 2 TRANEER
Lo @ 5EEMEENR A RTHRATF —Trice
s b Utz BHEEOTHERUTNORM 5 X 10 =
LHBIICTFBIAEL KNy 4 —COLI,

¢ o

L R



D &

WY SN\
BHL GERHORHURE
203 GUEE EEGR B TN
BfEFT PSG— 1AT ) 2RI L 1.
220 X BB O
221 UPEAOIFR BEXBRicEMLL UP
BAR B CRTFRTHELL,
S UP v (A RER EEARRA )
Loss—(ruasar)
| Rismien (5> w3t
|- RSB  MEKPO )
* *500.

FE®ECG 400, 1500 )
7 v AR
B 80T 3HM)
K1 UPEOOFER7 -
222 WMARIZEABEEOET HFELRO

Mo tBERES AV EL KD 4 —T3X 10 X50m
ORIHL TRCBL. METHKIE, 358
EER B T 48 B/ ARIC R U AT Bk & 4 1
KULBRBZMOT A/ 30m, 70 2~s K 2¢
— Flm/ Tl IR 2 HEL . BERBOES
DEHRLT,

223 HHELBR TXTORBOCTEHL S
74 F#2 K442 FBA ( SDC170N150X10
X25.4 ) L UPEA (GC120 &) TFMEME 277
L5, 2 WEOREHOBAETEAER 100~
*800 ~*1500 0MT, BRI (cRTEECHAG
B,

BREROERMRIFEOEDLED THE,

BT [F 6 BC: 3390 RPM(1600m/min )

FINAY—K : GIEFI 10 AX 36 2 b a—2 /5
ERICRE VS A€ S D)

Frovy s MESMAvEL FER

ODAR K L 2B§S5amX 10 @

B W By5amX 6@
FIEEOUAREEMAREF — 70 1 EEBICS 4m
Lur.

7 =52 b LEBOKEHEGHIR ( Johnson TL131 )
ZKTA0FBRLTRALI.

224 HEEIONE BEOK-HNREE
5t % 8 2 3t (Taylor Hobson Co- Talysurf 4)
T L EAARIC OV THFEE S (Rmax ) [ToLY
THFELL.

3. RBRRLER

3.1 UPEROMER

EREES T L ITL N R I 72
DIFHK X0H, BEORAMELTEATHE X
REREOBR©7 5 —HBRICAS 1 WIREHE
(MAChARRIBOBETRITLALMEE 5
EL. COEBRTRERBGHOFMBE L H b, I
BEEALELSAD -, 7 45— ELTHEMLE
79454 bREBHEIOEFIIC SO THR
BT S BB AR E BRFHITUS &
7n > BORMEMRICN L TRPIERATHS,
BOBEYE 7 « 7 —BRYSLOIH. ERENTEM
LIz b O THIBIC R L TR O TOR LB ENS
bD, BHARNMURFMCEBELLB10,
REVEL . HBNCRET 5 EARBA D BER
BT 5L 51T %, RIGHMERE BT 2 LH
RIEHEEB 120, L7 v AR $ CORMBAR
HPEC THTRBCUP BTG 2 Wi T 2BORA
D=2 T D, #Y) 27 AREOBLERE I
WAL 60 CRETH2. TL AN LIEGES
WEHRMAANS 12, SRARBL @RS
HEEETERLLEV L0 LBDNE, FRERICH
T S BLROERITAF L v BH5HE D 19.80
T TEE% LU,

3.2 WKL IEEORIL

EAFHIIC O TIE, EAORKITE Z0{LA S
GG, 7/ — MBI EEMLZOPYA ©
HEREM ETHEATRBAIC S KDL,
MERHTHEEO 10 GLUT WEFLTLE et
i e, WACR CHIEE LT, Bokion
MBI SEMIND D, 7 2/ — A BEOR
mck->T, B2ICRENDL ) CHEROET £30
~ 60 BIMAS L EHABTH 12, BWOR MK




64

#2 BACIZBEMEROET (NESY% )

wwso ks | *a00 | *s00 | *1500
e e | o | w
up 3000~4000 | 26 25 34

alll Ml
EEUhL, BMERET2 SN TH L]
BLEAOGNDY, BNEHK 22 L EORER
DEHBEEOEH TEL (U 5,

33 W M X B

AU EBROHHIRTHE0T, WEFECIIE
BRBHA 02 EOBAYH Y . FIEHR - 1205,
HUEBROOEMICI VB2, SERENBIIETH
©##CRmax 0.54m, 27 ¥ L ABTZO0.14m £l
Feuh, €L 774 FEAEL L aTIE

WFEOBICEL I LBDNE S A v &2 FEROR
L XHR 4 OXMHAIBEDF + — FZLRENS
&5 WM £ - BB R S THs b TR
THLORBRCEALILD 3 SCMBE S 1 v E
v FOBREREATIRES 52 k3 KBbN A, ‘

AAIES A &~ X UFEREHE S0 2 WROH

o———o— o
°¥«

———o0
.

o [ i
Ewaw (mm
B2 PVA—PEAOHEDR

/]

Y
S

*aman e
K3 UPEGOFHHR

CirEE —@— 3uBTATE

AR e

HREHEN T, EEMRICH L TEUPBES,

TEKEMRICHL TR PYA — PREEH ENEOHE
NEERSE SN, 4 RACTHEANOH THERY
B HECHIE b L EBDNBERIE T v LS BT
SUT, PYA — PEARE LA EHMBRY L6
¥ HEXREH CHERAOEAOL BIZ, WAs
#BED 6 ML O 5 C EHFABCH 120 21T

(1) B

@ F4vEL FEOIER
© vPma (*1500 ) g
UPBEGIC L 57 0 & F BEORBE i

4. ¥ H

T BHEH 5 GULT, BHOTA I FH
BLEAF VAR (SUS304 ) OREMS 2%
THAMT, WEEGLRIEL, WEEP AR
b THIRER 21T~ 12, BRI, BEA7 v
TFEBICHLTIRFY = 27 VEBERB GC BAT,
Rmax 0.54m, 27 b ABICHLTRT =/ — w8
BEAMC & DA RS LK) E=vTes -0
BEREEGCEAT, Rmax < 0.1 #m ORRHH S
nr.

B4

@ o

5B, LORREED D H12> T, RHORHS
TTHAVI AN BN EE R ik
BEROp bBHeHELETRT,

5. X L3
1) BAFRZEL I ATHEE, 25, 46
(1982 )
2) MEIES: BROFRE. Vol. 28, 189
(1976 )

3) N. P. Robie : Grinding and Finishing .
Dec. 44 ( 1961 )



ATERBRBEE M26-1983 65

TL— AL RBEFRAERCEZRBSRUBERPOHBI IOER

KRS, WREE

Determination of Tin in Pig Lead and Hard Lead|by Flameless
Atomic Absorption Spectrometry

Ounst Toshihiko & Waraxase Hideo

o0 Flameless atomic absorption spectrometry has been established for the determination of trace tin
in pig lead and hard lead. Sample was dissolved in nitric acid, hydrochloric acid, sulfuric acid. As
to the solution media for the atomization, a nitric acid solution is preferable to other acid solu-
tion. Then if large amount of antimony is present in hard lead, tartaric acid is added.
Interference induced by antimony, bismuth, iron and arsenic could be prevented by the addition
of adequate amount of L-ascorbic acid. Moreover it increased the sensitivity for tin.  Relative
standard deviation was 4.8% at 250 g /ml .
This method gave results agreeing closely with those by the JIS method.
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Interference in the Determination of Indium by Atomic
Absorption Spectrometry

W atanase Hideo, Onsii Toshihiko, and Huro Kazuo

Enhancing interference by various alkali salts was observed in the determination of indium by flame
stomic absorption using I

y or nitrous oxi flame. In order to
find the optimum analytical conditions eliminating the interference, effects of kind and concentration
of alkali salts, burner-beam distance and acetylene flow rate were investigated. Serious enhancing
interference for the determination of indium was observed when nitrous oxide-acetylene flame was
used at any burner-beam distance in the presence of 0.002M alkali salts. The extent of the enh-
ancing interference was decreased according to the order of CsNOs>RbNO: >KNO» >NaNOs > Li
NOs. Interference of alkaline earth and other metal salts was also investigated. A plot of the
degree of interference with indium absorption and the ionization potential of the metals, shows that

metals having lower ionization potential gave larger enhancing interference.  Therefore most of

this interference was attributed to the ionization interference.
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