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Determination of Platinum Group in Catalysts by ICP—AES Using Solvent
Extraction with Potassium Xanthate.

WATANABE Hideo, TADANI Isao, and AIHARA Masato

Rhodium(lIl reacts with potassium xanthates (KRX:R =alky| groups) to form complexes which, like those of molybdenum
described in our previous paper, xylene. of ‘method with xylene to ICP-AES
determination of rhodium in platinum group was investigated. As the formation of rhodium xanthate complex depends on
temperature, complete complexation requires holding in a 70°C water bath for more than 15 minutes.

With this method, the detection limit was 19 ng cm- and the relative standard deviation for the determination of 25, 50 and

100ug of rhodium aiter ten runs, respectively. ranged from 152 to 197%,

Among the KRX examined, hexyl xanthate (KHeX) was the most suitable complexing reagent. For quantitative extraction
of Rn-RX complexes into xylene. the optimum pH rexion is 78 10 9.0 and the KHeX concentration should be above 0.04 mol dm-*
in the aqueous phase.

A 50-fold amount of Ni(I) interfered positively with the determination of rhodium. The interference of coexistent Ni(1T) could
be eliminated by the pre-extraction using buty] xanthate at room temperature. A 10-fold amount of K(1), Ca(Il), Cu(1D), Pd(11),
Aulll, Ce(1V) and PIV). a 50-fold amount of Mg(11), a 200-fold of AL} or a 6000-fold of Na( I ) was tolerable, respecti

‘This method was applied to the determination of rhodium in catalysts and the analytical results were in excellent agreement

with the reference values.
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Synthesis of Ti(C,N) Films by Ion Plating and Their Characteristics

KAJIOKA Hidesi, HIGUCHI Kouichi, and KAWASIMO Yasusi

Recently, Ti(C.N) films have drawn interest because of the fact that they are harder than Ti films and have a color different
from the golden color of the latter. However, there are few reports on Ti(C.N) films. Therefore, we investigated the deposition
parameters and the characteristics of Ti(C.N) films by ion plating. We found that when the total pressure was kept 2x 10 Torr,
the carbon concentration of films was proportional to the partial pressure of acetylene gas P(C;H)/P(C;H,)+P(N,), while
nitrogen concentration of films was proportional to the partial pressure of nitrogen. On the other hand, titanium concentration
was about 50 at% in all films. All films were (111) preferred orientation and lattice parameters increased according to increase

.‘.: carbon concentration of films. The top surface photographs of films by scanning electron microscopy (SEM) showed very

smooth surfaces in every case.
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Complex ENFTP Testing to Evaluate Interlaminar Fracture Behavior in
Composites
YOSHIMITSU Yoshikuni, TSUCHITORI Isao, SHIMOHARA Ichiro, and OHASHI Toshihiko
The ENFTP testing for interlaminar fracture toughness i the most useful test method to evaluate interlaminar toughness of
UDCF laminates, In this report, complex ENFTP inserted laminate between top and bottom stif layers was presented for a new

method to evaluate interlaminar cracking behavior on various composites, and showed high sensitibity for Guc to various
fiberous composition and matrix resin systems.
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| Study on lmprovement of Durability of Elastomer (Ist. Report)
[ of B Ph of EPDM Rubber in Water

OHASHI Toshihiko, YOSHIMITSU Yoshikuni. SHIMOHARA Ichiro, and WATANABE Hideo

It was well known bloom out of EPDM rubber was accelerated in water. Therefore, we investigated the bloom in water. After
immersing in water, surface of it and water were analyzed by XPS, FT-IR, SEM, HPLC, and AAS. Then it was found some of

|
|
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i elements, such as Zn, S, and others were concentrated on the surface and dissolved in water. And therefore it showed degree of
3 bloom could be evaluated by determination of those elements. But it was very difficut to know the origin of bloom and to keep
]
3
3
1.8 ' 2. B /&

EPDM (x#Lry=7O¥Ly—Yx1rT4) i} SHALME X2~ RAE PDMIBT 4 (Fx6
; ZOMN L BIRIIEE S B - B/ HBOMT  m) £3XMmOKE XCONLIHE TS (EEH
" | EREOAFTRHOE ATV, LAL 20— 3.50) . FUARATLOKE »LEA A BT
5 BB L L b CRGMCEHRTO 8
5 ‘ fEARR, LhIOAT T — A ko T K7 1. KREPOMOEARE
5 CEBTHL09 b I TN L, EOMR & & M A R(phe
i | #EA— -tz o ThE B ok
. STV S, HIIHEABEEL Uiy ZMECHT s i
. BTRIEI o THI 7 b — A 3 ER b 4

®LCHn, EROBE (70~90T) FEARE L ik
B S &M L VPRI S Sl 2

‘wﬂzmmu;,mrswen £ e

LB 2 5 A BT 32 FFF
LBR, - AOMM, MEATOLES
DHMAYLEE 5T B, TITHRRTIEZOL h=-K27327
IRMIERATRA LB AR LRI E LT, TAOK

: it 5n)um&ﬂm. DI, FETHD K FOEREAN

BAOFHBFOELE - EROFEIOVTHRIT 5, ElLBA
| frERIE-TESH TLOH
fLOIIA & HeiE + 5 Fikl

MR
o. i
%, s

* S B ORIF I &0 RAIBIEE 5

13—




2. RMCAL LSRR
G % R S x -
AR Bk R IR AR
X AT £ B XPS »
EAAK a7 YT HPLC -
R YRS SEM AR
5 TR B AAS HASr—LLT /520 AA—8500

Z DKE % KK 100 me o (2R L T40T TR~
HOMEEL ., WML TAREEEZL, B
T MBS L 2 Kl & & U OB IR
LW2RT BROERI S > CHET 52L&

3. RREREER

RREO T LOKE L, FFXPS 2L o
Hidehio e B4 230 H RO KED
£ A% vy AT PR, Jitkiz & 55T
RESHARETH 5. B £ <5 &R
CENOY=7#NEC 45N Zn . O
HKELB2TVE XPS AX7 FLOE — 7
HERERIEAS 30T, ShIZk>TTLOHA R
1O KD TLIMA & BT & 3 STHEES S 50

FILREE20TI R #MOTATR i (A8f45°
I REOHRIIGe ) 125 T N7 E@E2

1. BRN (A) LARR (B) DEPOMO)
XPST{ KR% ¥ 2 AN R

R, ORI ko THFENSREESE1
Zi ORI DN TIRE
HRT SBIRRILKE RN E Y -2 (R
ERERFOR STERLEEERGNEAT
T v REY K—7 (5182) EABDAT
Zxt L TRIREORH TR ZH 60— 7 D
BET LHORGHET 3 ¥ =7 (X=X 22 h
% - BT Vw3, ThbOE¥—7 HFAfL
FEMRI £ 54D EEL SN, BRENTNHR
DART PROVFRE L—BL LR
AEEARIEDLOHNTL—LFEOTEEL. M
LR R B 5 oA o fil <2
B L TEEAWRATA—LL T HEDEE

R,

0.200

R

0.000
0.030

0.010 .
w0 2000 1500 1000

2. AW (A LARR (B) DEPOMO
ATREEBIRZNT ML

wa,




o BIERIFRURER
trtasEancug
EEFEINEANE: U ok
DEDEINBED

nws ML‘,’;

LERHERTHS
r*-t‘mu.mrt

«in JEPNE T IR UE

#edi n'h s
VEOMIEEE= TS
i e S Y it

L OREDRE

E » THRFDE

:

) - :

. I Y EFHI AR RO T O LRR
o

¥

]

FR1. AR (A). (B) £AWR (C). (D) OEDOMARORFHMBER




L RAOAOESE (A) LAME (08) £
ALLSROIOTRITL
$£3L:0DS. H7LER 4T, E AR
MR P UL K=20,/80
M8 UV (2500m)

& 210008 MFE CRIKIL T2 30 X PS O5HR &
BHA RETH 30 TARROME, h50MIEE
EHRMRE LV ) NETH>TEEHENOHMBI D
BRIEEENTVEY, #oT T - AOTORE
CRERIC 3B 20, BILOBRR S 2RED
HALETH NS ES 20 ERDREDT
BEOREE LTREE LTRHAAMTESEED
03, bLLT M- LOBITEDLDE LS
b0 LR E OO SE (HAKEPMA) &AL
BNEHGLALV, FARRAEDORTBRE L WE
THAAS PHPLCGXPS 0k ) 2 MERRAK
CRIRT S RHORFEECO T, Z0ERMIAN
BEDGULSTN— LOBITRIHELTOS L5
2505, LALOFRELTORFOFRRIY>T
(SR IMEERIS KIS00BH (#92 7 H) < HuTH5
ThB I,

SO AR L K L R S
gL THfiT 52 L &N BLE, 7h—40
RITEERBTEB LA bh oL, SRIBTNED
HRE G CAHRE - RO TTOAIE - 70—
LT R AT 5 - .7
N— LOGHERIF 5T 12k > T DML TE
WL BFETH 50

FEERIE (%)

Rk R (%

000

2000 3000
R (hr )

4. XPSTMELAPOMEENZn SO

BEOBREHMI S SR

4.8 E

FE P DM O Aehiidtis & 3 BLRRIZOVT
BROHTES B 2 HEE S RITL KO £ SRR
£,

1) TLORE G EBOTEN T 37, Zn &

S HELOBITIZ - T REIRIBEL T 50 Th

BEAME L TERAMOLFEII S TEL .

Zn fLBMTHE5 L L,

2) BRHERITIEDC L b 3 ML LD EMATFEL.

FEXE LTIRZn &S HHHEL TV S,
3) Zn HEBMHFETERT 522 E0 ALY
TN — LOBTOREEFETE 5o - TEHH
BRRIE ST~ ANOMBEIET 5 kA
TREELN, ROLIRT-FEEELT = LD
R MR LB AT 22T 5 2 & ATREL % 5
ik N, @7 uv 7374 —OH

Bhuvrz s L2 BRABRASHOIHE, Kk
K, HRCBROEZLET,
X ®

1) SEBGE: RYT-FA YA}

vol. 36, No. 8. P. 9091, "84
2) - .

vol. 37. No. 12, P. 8889, '85
3 e e B

vol. 36, No. 12, P. 80, "84
4 v ”

vol. 37, No. 11. P. 81—90.

— 16—




»EROBHFIAICKT SHRE (352 )
A EREFA L - EEMARAEMIEORE

HTHE, HRETR, ER, BT, #ARZ

KRB (%)

A Study on the Rotating Biological Contactor Used Oyster Shell
MARUSHITA Kiyoshi. SERA Tokio. NAKASHIO Takeyuki, SEKI Morio, and FUIIMOTO. Muneyuki

Plastic media are widely used the biological treatment of organic waste water. We are carried on the Rota-ting Biological
Contactor sprayed Oyster Shell. The results are as follows:

(1) Sticking biomass on the contactor sprayed oyster shell were more than the PVC contactor.

@) Contactor sprayed oyster shell were able to shorten the induction period and the retention time.

ed oyster shell were availed as the stable rotating biological contactor for the removal of COD,

@) Contactor s
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Development of FA—Fiberoptic LAN System

TAO Hiroyuki, IKEDA Tetsuhiro, OKADA Yoshio, YOS

We have developed FA system paying special attention

HINO Nobuyuki, OKAMOTO Masayuki, and NARA Ryoji

o manufacturing processes using fiberoptic LAN (Local Area

Network) which deals with information of the key resource in the automated factory

“This system has several functions as follows

(1) Ta monitor real-time processes and trends with graphics,

@ To plan and schedule with the production effectively
@) To control the job shop type production with easy
() To analyze the causes of defects easily with infe

d data Andal I

~priced

image processing system, which is flexible, practical and easy operation to inspect products.
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D of Handling Equi

Control T by Electromyogram

SHIBA Nobuo, SAKAMOTO Yasuhiro, and KAMADA Masanobu

Last year we have developed the prototype of loading system by using soft actuator which are made of rubbertube. This
system can be controled by teaching.playback mode. In this year, we have added EMG (Electromyogram) control function, By
using Our EMG system, one rotation and two joints are controllable, and its characteristics are as follows,
(1) Improvement of data processing of signal from the of the skin

are to be

st
) Rotation speed and joint angle speed are controlled to be proportional to the integrated EMG signal level
By using this processing, joint angle are fixed in a condition of no signal, and it is not necessary for control to excite muscle

‘ continuously.
13) 25 times/sec of total control speed is obtained.
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EMI Shielding Design of Electric Instrument Case

HIGAKT Kazuo, OKAMOTO Masayuki, BABA Yoshihiro, NARA Ryoji, and YOSHIMITSU Yoshikuni

In the result of material
estimation device, the result of case of using these materials

distribution measurement, the following items are proved.

inuse of

to real case and the result of noise generating in the case level

(1) For conductive composite material mixed in resin Ny
was obtained in low impedance magnetic field
@ i in case of i

bon fiber is superior 36B at S00MHz

tocase s different s lower than

effect obtained in estimation device sampling in high frequency band over S00MHz and the reversed effect is obtained in low

frequecy band under S00MHz

(3) Both the level and pea frequency of the

in under

and closed condition of case, then effective shield performance can't be obtained by only simple enclosure.
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A of Visual Cognition and Discriminati System for Indus-
trial Engineering Field

YOSHINO Nobuyuki, OKADA Yoshio, TAO Hiroyuki, and NARA Ryoji

In recent years, it has been very important to measure for the s ofa i (3D) obi
any contacton the D CAD system and robot visua senor in industrial engineerng feld

‘The studies for these measurement such as a moire topography and a grating projection method has been considered among
academic societies and researchers.

In this study, we have developed the measurement system of 3.D surface topography using the deformed grating projection
method which was proposed by Yoshizawa etc. and the effectiveness of this system is experimentally confirmed by means of
‘measurement for some automobile products.
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Intelligent Control by Hierarchical Planning

SAKAMOTO Yasuhiro, KAMADA Masanobu, and SIBA Nobuo

Recent FA(Factory Automation) or material handling system have become complex, because multi robotic or loading system
are moving in a factory or in a yard and these have a demand of flexisibility. To respond to i, this year we have had a purpose
1o expand "Reactive Planning and Cooperative Control” which was a study last year, and to get near a realistic system.

We have used "Petri net model” to express multi-cranes controlling problem and the idea of hierarchical planning in order

to reduce a planning time. Lastly, we have showed the effectiveness of these approach by producing real multi-cranes model in

that each crane avoid interference.
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Laser Heat Treatment Maked Use of Beam Osillation

KAMADA Masanobu, SHIBA Nobuo, IKEDA Tetsuhiro, and SAKAMOTO Yasuhiro

‘The laser is useful to cut the steel plate. But laser beam is too small to apply the heat treatment at local area.so that to use
laser for heat treatment laser beam focus keep away from the surface.

At the small and middle company laser machines are almost IKw power. thay are too low power in order that the laser applies
to heat treatment. Then we applied beam oscillation for lacr heat treatment

‘The results obtained are summarized as follows.

(1) It is possible to quench the steel(S45C) which hardening depth is 0.8mm at 10mm osicillated beam to use 1Kw laser.
@) It is impossible to quench at 12mm width of beam osicillated.

%) It is same hardening depth at 10~150Hz of beam osicillated.

() a/bldistance from renze/distance of focus)=13 is the most suitable for the heat treatment.
(5) It is necessary for laser quenching to paint the grafhite more than 8um
() It s passible to quench the 1.2mm thin plate(SK5) to use the copper back up.
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Accuracy of the Positioning Table Drived by a Microstepping Step Motor

NAGAYAMA Hiroo and BABA Yosihiro

The positioning control systems which use a step motor are less expensive and simpler than that use a DC servo motor or
an AC servo motor.

Microstepping increases the position resolution and smoothness of conventional hybrid step motors.

The measuring results of the accuracy of the positioning table drived by microstepping(10,000 steps/rev) are as follows:
() The positioning accuracy of the table within 40m s 0.4xm at rating coil current
(8 By compensating SINE-COSINE drive signals, the positioning accuracy of the table within 40m decreases to 0.3um.
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Fabrication of Potassium Titanate Whisker Reinforced
Alloy(AC4C) Composite and Their Some Properties

Aluminum

TSUCHITORI Isao, NAKAMURA Kazukiyo, NITTA Akira, TSUTSUMOTO Takahiro. HARA Nobuhiko, HARADA
Hidefumi®, INOUE Yasuo*, and KUDO Koji*

Preforms which volume fraction(V,) were 15% and 25% were made from Potassium Titanate Whisker by vaccum process
addition with small amount of inorganic binder. T! alloy(ACIC) by The
composites were fabricated without large deformation and distortion from preform. Some properties of these composites were
investigated. Tensile strength from room temperature to 673K, elastic modulas. themal expansion and damping capacity were

examined
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A Study of Thermal Spraying of Glass (Ist Report)

NOJI Hideharu, HARA Nobuhiko, HATA Noriyoshi, KARIYAMA Nobuyuki. YOKOYAMA Hiroki, WATANABE Hideo,
FUJIMOTO Muneyuki, and KONDO  Hiromi

It had long been considered to be difficult to obtain good coatings of glass materials by thermal spraying.But it was found
by our study for the first time that good coating with no crack and porosity could be obtained by using conventional flame
spraying apparatus.In the present paper, new glass matesials for flame spraying and spraying conditions were studied, and some
tests were performed to evaluate the properties of these coatings. By the results, these coatings showed good mechanical

properties, and in addition, some problems in preheating substrates were found.
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Die Fabricating Technique by ARC Spraying

HARA Nobuhil

. NOJI Hideharu, KARIYAMA Nobuyuki, HATA  Noriyoshi, MURATA Masaharu, FUJIMOTO Yoshio,

ARAMOTO Akio, DEHARI Nobuaki, HIGASHIYAMA Isao, KAWANO Hidetoshi, KIYAMA Hisashi, and SASAKI Kaoru

Dies for press forming, injection mold and

were studied after trial. The results were as follows.

made by ARC spraying. S d

(1) Die for press forming after 500 times trials using 1.4 mmt high tensile steel had no transformation at all, and also accuracies

of products were fine.

() Die for injection mold was evaluated after 1000 times trials, and some problems about strength of die occured, but these
could be improved. Its available for small amounts of products.

() Transcription of die for vacuum forming was very fine, but durability of the part of seam patern was not good.
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Deposition of Diamond Film by Hot-Filament CVD Method Using a Carbidized
Ta Filament.

TSUTSUMOTO Takahiro, NITTA Akira, YOKOYAMA Hiroki, TSUCHITORI Isao, KAJIOKA Hideshi,
NAKAMURA Kazukiyo, and KIMOTO Yuuji*

Using a fully carbidized Ta wire for the filament, diamond films were deposited on the substrate of Si,N, under the condition
of H:3% CH,, 30 Torr, by the hot-filament CVD method with elevated filament temperatures up to about 2600°C. Substrate
Temperature increases with increase of ilament temperature and that causes an increase of deposition rate up to about 8m/

carbon. Carbidized Ta filament did not deforme at high temperature, but was very brittle at room temperature which often led
toa breaking down of the filament

by When the filament and substrate were overheated ( Tf=2580°C,Ts =920°C), deposited film was not a diamond but a glassy
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Joining of Alumina Ceramics to Carbon Steel
NITTA Akira, TSUCHITORI lsao, and SERA Tokio
Braseabilty of alumina ceramics o commercialy carbon seel(S450) with sivr base filr metals inerting Be.Cu, Ti,Zr.

V-Ni-Cu has been investigated by microscopy, SEM-EDX, X-ray
i Before joining, surface of alumina ceramics were metallurized by the different metals used in the temperarure ranges 1073 K

to 1473 K and in vacuum atmosphere about 4x10°* Pa for 0.6 ks. Main results were as follows
Joining strength depended on the kind of insert metals, oining time, joining temperature and thickness of sress reliving

materials conditions whi the ‘were at 1223 K. 06 ks of joining
time, Zr of inserting metal, and 0.1 M Pa clamping pressure.
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Processing and Application Technologies on the New Engi M:
R & D for High Valuable C i ials by Hybrid Tech 'y

SHIMOHARA Ichiro  OHASHI Toshihiko, YOSHIMITSU Yoshikuni, NISHIMOTO Yoshio, TAKEUCHI Shouichi, KIHARA
Takeshi, SUGIHARA Yoshiaki, and MIZUSAKI Yasumasa

5 themes for R & D on hybrid composite materials were carried out during "ON THE RESEARCH TRAINING (ORT)", which

made staff engineers belong to small companies valuable researchers for a new business or high technologies in our institute for

a half year. The outline of these studies were as follows.

(1) Adhesion and fixing between aluminum structure and FRP structure. Evaluation method and processing on adhesives and
fixing aluminum structure with FRP were researched and useful technical points were certified after discussions.

(2) Synthesis of epoxy acrylate resins and application to hybrid composite. High performance resins with processablity,low
shrinkage and low styrene were founded.

() High quality springs shaped bar for marine leisure vehicles. The new springs composited of UDCF,GF and pultruded FRP
core materials were made by sheet winding process.

(4). Plane heater used carbon fiber. CF paper/EP composite with Cu terminal were presented to apply to plane heater and these
performancies were evaluated.

(5) EMI shielding panell used Ni-metallized carbon fiber composites. Ni-CF/EP composite panell were showed high level EMI
shiclding especially lower frequency (e. around 100 MHz).
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Improvement of Sintering Properties of Roseki (Agalmatolite) by Sinterable
Alumina Addition

FUJIMOTO Muneyuki. SEKI Morio, MARUSHITA Kiyoshi, and KURAMOTO Norio
Shokozan Roseki(Agalmatolite) powder is mixed at the molar ratio of AI203:5i02=1~21 with sinterable

Alumina(Showa Keikinzoku Co. AL-160SG). After slip casting mixed bodies are fired at 1400~1600°C for Ihr. Mineralogical,

thermal and intensitic properties are investigated and results

(1) Agalmatolite and Alumina react under 1500°C and ded is caused to large  expansion of
sintered body under 500°C.

(2) Water absorption of all sintered bodies are over 10% because agalmatolite contains poor alkali which acceralate the

reaction rate on firing.
(3) Bending strength of sintered body is improved as rising of firing temperature and alumina content. Maximum strength 14,
Skgf/mm* is achieved at 1600°C firing with Al20s/Si02=15
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Research on Applicability of Conventional Soft Soil Improvement Methods to
Sea Bottom Foundation

MYOJIN Hisayoshi, SERA Tokio, and NAKASHIO Takeyuki

From the marine and resources development point of view the conventional soft soil improvement methods have been

generally investigated and also in order to sound the possibility of utilizing effectively as the substi-tute material of the sand

drain method the test for permeability of the oyster shell of the industrial wastagebas been carried out. Consequently the

followings were confirmed.

(1) The soft ground improvement methods over the fifty(30) kinds have been already developed and also some kinds of then
have been improved for the reinforcement of the sea bottom foundation and have given the many satisfactory results

(2) Some other methods having the applicability to the sea bottom were appreciated subject to the development and/or
improvement of the apparatuses for marine usage.

(3) There is no variety in the necessity of soil improvement at the sea bottom therefore the development of new method for

marine seems not to need immediately.
(9) 1t was found that the crushed oyster shells have the enot
method.
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Effect of Additives in Aluminum Alloy and Holding Force of Diamond Rein-
forced Aluminum Alloy Matrix Composite

TSUCHITORI Isao, NITTA Akira, NAKAMURA Kazukivo, TSUTSUMOTO Takahiro, and YOKOYAMA Hiroki

Various diamond tools have been fabricated with some kinds of metal matrix composites by sintering method. These metal

‘matrices were W,Co,Cu.Ni Fe and their alloys. With the purpose of hbnunm{ the diamond tool of aluminum alloy matrix by

infiltrating process, the effect of

which infulenced the wettability or reactivity

between diamond particle and aluminum alloy. Bending test of these composites were carried out, and the impregnated
condition on fracture surface were observed and analyzed by SEMEDX.
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