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New Evaluation Method of Tribo-Performance
in Forging

Bl EE* fEAk H—*
Nobuhiko Shirakawa Ryoichi Wadabayashi

(20014E 7 A11H %)

A new evaluation method of tribo-performance in cold forging has been developed. In this

method, a round bar workpiece is extruded into 2 stage tapered flat die, and the frictional

resistance between the die and work can be evaluated only by measuring the shape of

deformed workpiece. In the test, the height and width of deformed workpiece is measured,

and this test doesn’'t need the measurement of the extrusion pressure, which is also

influenced by the flow stress of the material. In comparison with a nomogram obtained from

FEM analysis, the frictional resistance can be expressed quantitatively as the friction

coefficient. Experimental result about 8 types of lubricants for aluminum alloy workpiece

shows that this method is useful for evaluating not only the effect of decreasing frictional

resistance but also the galling prevention property of lubricants.
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Machinability of Stainless Steel in Micro-Drilling
— Influence of Cutting Condition and
Crystal Grain Size on Tool Wear —

R A—* Rt

Hisakazu Fujiwara Hiroshi Ohyama

(20014£ 7 230 <3)

An investigation of tool wear has been carried out to clarify the machinability of austenite

stainless steel(SUS304)in micro drilling. An influence of feed rates on the wear loss of a micro

drill with a diameter of 0.10mm is discussed on the basis of changes in the wear loss of the

outer corner and the chisel edge and thrust force for cutting distances. Since it is found that

the diameter of the micro-drill is close to the size of crystal grain of workpiece, an influence

of grain size on the tool wear is investigated by drilling SUS304 with the different grain size.

The obtained results are as follows: (1) The wear loss of outer corner progresses faster with

increasing feed rate, while that of chisel edge progresses faster with decreasing feed rate.

Therefore, the particular feed rate like the critical feed rate in conventional drilling would

exist in micro drilling, too. (2) When the diameter of the micro-drill is close to the grain

size, the tool wear is smaller and the machinability is better for the workpiece with the fine

grain size than that with the coarse grain size.
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£1 MIL&H
Cutting conditions

Exp.1 Exp.2

Spindle speed [min'] 10,000 10,000
Feed speedimm/min]| 2.5/5.0/10/20 10
Feed rate [ 1 m/rev] | 0.25/0.5/1.0/2.0 1.0
Workpiece A AB
Hole depth 0.3 0.3
Number of holes 50 50
"Step feed [um/step) 10 10

Coolant mist coolant mist coolant
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Definition of drill wear
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Thrust force in micro drilling
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Specific thrust force [N/um’]
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Relation between cutting distance of chisel
edge and specific thrust force
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Effect of Peening on Formation of S-Phase
in Plasma Nitrided 304 Austenitic Stainless Steel
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It is known that S-phase formed on the surface of austenitic stainless steel in plasma
nitriding at 673K has excellent wear and corrosion resistance, and also that the nitriding
reaction is enhanced in gas nitriding at 843K by the mechanical pretreatment such as shot
peening.

In this paper, the effect of peening as pretreatment on the formation of S-phase and
nitriding reaction was investigated in plasma nitriding of SUS304 at 673K. SUS304 was pre-
treated by peening using two types of mediums (SiO2 and SiC) and plasma nitrided in
80%N,-20%H, gas mixture at 673 K for 288ks under a pressure of 6.67 X 102 Pa, Structure of
the plasma nitrided layer was investigated by means of optical microscopy, scanning electron
microscopy (SEM), X-ray diffraction (XRD), and glow discharge spectrometry (GDS).
Corrosion wear resistance in 3%NaCl solution was also examined.

The results were summarized as follows. It was found that the nitriding reaction was
enhanced by peening. S-phase was formed on the surface of SUS304 by peening with SiC,
but not with SiO2. The corrosion wear resistance of SUS304 in 3%NaCl solution was improved

by peening with SiC. It is important to select which medium is suitable.
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Dependence on the Zirconia Quantity for the
Strength of Zirconia-Dipersed Alumina Ceramics
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Al203-ZrO2 composite powders have been prepared by the coprecipitation technique. Al203

particles in the powders were surrounded by ZrO2 particles whose sizes were about 50nm.

The bending strength of Al203-ZrO2 composite ceramics made from these powders was

higher than that of Al203 ceramics and Al203-ZrO2 composite ceramics made from mixed

Al203 and ZrOz powders. Al203-20mass%ZrO2 ceramics made from Al203-ZrO2 composite

powders using hot isostatic pressing (HIP) showed a mean bending strength of about

1.1GPa. Transmission electron microscopy (TEM) was used for analyzing the microstructure

of the composites. The existence of fine ZrO2 particles at the grain boundaries of Al203

matrix might strengthen the binding of Al203-Al203 grains.

F—O—K:ZI=ZF, IYNIZT7, HIFRE, HiEx, RRASSH

1. FU®IC

) ESETvoRDER

I Iy AGEBERHERLEDEFELEIAND
W7 AEBRAOHIRRP AP OREM 2 CEXAOR
®, EHIRBKRBBREADBAR—Z Y v PIVEE
ERDOTFAMBIANICNWEFT, Lkl s
THERAENTVE, ThoidEd Iy 7 A0, K
BL2V, BIGEWL EDHEEZFRALZLDTSH S,

* PR BREEMERME V- T

xx  MBEE#HE 774 k5339 ATN—T

*xx NEDOE¥(EMIER (OSTEC h HETIZIR
i®), BA¥ P agRkEAdvanced Materials
Research Center CIMAV

R TCIEAREILSEERCTAFBICFALTEL X
ML EFKIZET 3 v 2 A0BEEAImEL Tw
o7z, Hith EORKRERTIEL < ATMICER %M
B oHBLALOEERICAY, BERH S LH
TTHEEETILICEY, DEfETotIIv s R
EERL o BEYIERTEL L) IR0/, =2
—kF3Iv I RFELETIA LT I I REETR
2bDTHAH. COFMOBELICL VLT Iy 7 Rid
BERIE->- T b0 oMEBZFEoR ELRY, 4
Tk /&R T 2 2 oY — % B THERRE DR
EhEHELTnA,

@ ZWEZFESZv I RAORRK

REWL 774 EFIv I AD—=DELTTNVE
FEFIv I ADEFOLRDE, TLIFEFT IV IR
RIC/Sy r—JIRENIER - EFHERE



KERHE S RE RS AR U No. 15, 2001

MEHLLTWAWA LG THA S TS, /20
ik, TSN, WERECERATYS D, Ml
I3y AELTHHESNRTWS, LA LITHEMWIC
HEESNTWATNIFET Iy 7 ADMITHER
350MPaffEETH ), BULMEN T 2 v 7 ZADH
THHELEFEDOFHBO0MPalln < R DE
FEFIIRON T EDONBIRTH S, —h, F{LHXR
TEN BRI E AT 50, MBI X M
MWl BELFEUTHERSNLXT) L THIER
VD) LAETEZLBENT AFMAD L ) %
BLOWRETCOMHAIZIROh TS, LEMHOME
2N7IVIFOEEHERIE L kgdh 7o e ciiin s
NTBHEMETHE, TVIF2EhETLET
v 7 ADEE X BLEHEEES LIz ERLEICH L
EEBIENTENE, XTI ITHE-—LRLVAEN
B BREM~OFES TR 2 5.
3) PIEZFESZTvI/RADERELEBELT
TVIFET Iy ADOWEEILDFRELTI L
J=THFESESELHTENLCIESRTEL,
ThIFORMBHBIHFEETLII NI THIZL
D, BEEEARICBVTTIV I FORGRIENIIZ 5
N, ERHMALIZLIITLIFET Iy 7 ADNE
A LTS, HBHWIE, AL E, FiLT
WBH YNV a = TRFDIET A O BHENN LB
)RR & - THES L OB L § %
L ENRESRTWADY,

EIAT, £7 Iy s ADSMEIMERICHELET S
REEDKESIZL-oTRELGENS. HiE o L KD K
ZSCORBERNTET L,

J=Y°KIC/\/6

SIT, Y IRHOBIKTH T 455, KicldBEy
HETHL. ZOXEL Y RIEDH 4 IH/NSWITLTH
EREL bl eNbhb, TAZTTILHARRD
BENCED LT I v/ ADREN LR ENLZ L %
R LY. MR EL L EORMAFEL LV &
I EBEHLIRREZE R GE, HEOHVE SRR
AlHES D &) ARTIIBEIEOR S L & DTS D
5. MROEENEMLTHI LA TENE, £F 3
VI ADBEEMBESELIENiEE LD, FO—
DOFEN, FUHEOMAELEREREL LV
HOFEOMAELTH Y, d5—2D)ke LTk
W & 2K REFOMILrHE. Iva=T
KFHBTNIFOHRFTI, I/ A—9—H 14 XD

77

JE S CHRIKICEEL 7V 3 FOKERTFR L Ok Fi
ENEBODL L) BEGEEICRNE, Yvaz=Ti
EATLNIFOEBEALIERTELLEZLNS.
KBNS DLRBIZE Y F 2/ A= —H 4 XK
FERERTHLILENTESDL, ZFITTLVIF—=-T T
STHAEREOEREFEL LT, KEWL HILFERIE
& DB AR S AT FELHRALL. O
D#iEFEEANTS5massDINVI=T (TN I+
oS HER KL VBRERLERT S L, T
M FSREE AT TOOMPallE T A 2 LA A o720 7,

AKBFFETlE, T IFEINa=mT7ogarkc
D2WT, HEETHAVWTHERLZbDEEZAERDOH
KEALZREELTERLZSOOTED MITHRE % I
BITHI L2y, HENHEDEWIZ X H5ER L
DMBOELARSLZ L. FErAAL
TIERLZEHERICBWT, YVaT7ROEL LR
AR L THUTREZHEL, YV =7 mhsREE
WRIZTEEZAR. FLATEMIZ L 2BE2ITV,
E AT - LBl .

2. BAEHEDEVICKDEBEDEDRE

M) RRFHE

Ky — BTV I FHEK (MEE9.6%, T
06, m, HAEL (FR)E AL-160SG-3), #+ %
VLYV a =y 4 (8 K HEE(ZrOClz - 8H20),
|Ib7 v 3 =7 4 (6 KFH) X3 (AICIE - 6H20), 18
feA4 v UYL (6 K HKE(YCls - 6H20) % Ik #é
AL AYAL203/Zr0z2 (3mol%) =80/20(mass%) & % %
EHITHRL, KERPTHIFELTHSIRE L.
BT > E=TKEMA TIEBRIC &4, itEY%E
A4 PRI D BEF L, EIREICKAFTIT
T2 MR EE L TEER R E G772, 2 OBERIC
KEFHERMEBRMLTATY—2L, T IFEOFE
—VBEUKRy FEBHWT2UBER—V I VRS
TV, ATL—=FIA4Y—I12& > TR LSk %
Blo, FHBHELT, RBILEY - ¥EBREET LV
IFBERETHOBME DV 2 = 7k CENNEY
0.45,m, KRt X> +#)E OZC-3YC, 3mol%
49 b T%F—7) % FhZ180/20(mass%) DIt
FTREL, £LELHVCTHERL ZEE K & Fk
WKWLTHR B, Boh-zhZhoi 30X
50 X 10mm D FEIKIZ196MPad £/ T—a &R L
721&, 392MPa® /) THE%E T EMAE (CIP) LB L
2. BREE KSR H$1550C, 1575T B & UF1600TC i









80

RIERGD 6 BBR~OREICL ) RE L EFELE
3720, ICHERINLY 7 v 7 OEBEBETE S
ENTED, ZOLIBBICEIYTLIF-V N
ZTHEXIIv I ADRENMETLEEZONS,

5. F&H

HEEFHOTCTAVIF -V Na=THELT Iy
7 AfERL, BEOBKRERLZRETHHEILLS
TR LHEB L O RBEDIB 21T 2. itk
WL DRREROBMAPNWI N I=TRF5 TV I FEE8E
FIZa—F 1 7 TEBID, RILINVI=TEER
mL7e8a, HERRALOREICE ERLAHE LI
RTHEE[ EOENRWI Ebh o,

FhlvamTRESZWIEEITRENmLEL, ¥V
V3 =7 % 20mass%iiin LHIPAEE L -3 kHicow
TIEHTRE DO FHEA L. 1GPak &2 o 7.

FibEEHOTHERLATVIF -V Va=THE
7 3Iv 7 ADHBEBFHEMBCREL/IER, 7
VI FOFEERTFIERBOILHIEATVE Z A
bhols, TOROIZT Ty IHNTIVIFERKFD
AEABY IS B SN A= TRFNLBLE G
WRAHIEILRBD, SRENMET LI AN
(VAR

AR, PARETHBIFE MIRESE LEH
ek [/ IR ORI L 2 EiEEs mEE D
FRERERSE - B LEE~OIEH] B8 X UNEDO
POREEL STy V-2 7 AR %
(€7 3y o xXT7Y TR/ GIHHE O]
EDTbhAdbDTHS.

SENER

1) N. Claussen, J. Am. Ceram. Soc., 59, 49 (1976)

2) N. Claussen, ]J. Steeb and R. F. Pabst, Am.
Ceram. Soc. Bull,, 56, 559 (1977)

3) Paul F. Becher, J. Am. Ceram. Soc., 64, 37 (1981)

4) S. Hori, M. Yoshimura, S. Somiya, R. Kurita, H.
Kaji, J. Mat. Sci. Let., 4, 413 (1985)

5) HACKME, BINFEA, AKFH, BARE, AR,
S. D. De la Torre ABRAFLEE EHATHE ST FERT
No.13, 24 (1999)

6) AKFER, WA, Farf, BAKE, WWHHE,
MEEE, —2—t73Iv 27 2Z,10 No2 7 (1997)

7) AKFER, WENIEA, WRAE, EARKE, mEfk
=, ATHEIEE KBRAF B ERMR A A e
No.12, 50 (1999)



KB 57 E FHE R R A WFZE T 8L No. 15, 2001

81

¥ 7 7 4 % (0001) R ED
NiOQ1l) HEEOFRELE Y F T v IVKE

Room-Temperature Epitaxial Growth of
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The room-temperature epitaxial growth of NiO(111)thin films was successfully achieved

on o-Al203 (0001)substrates using a pulsed laser deposition method. The effects of oxygen

pressure and laser fluence on the film quality were investigated using X-ray diffraction, X-

ray pole figure, reflection high-energy electron diffraction and atomic force microscopy. The
orientation relationship between the film and the substrate were NiO[111]// a-Al203 [0001],
NiO[101]// e~ Al203 [1010] and NiO[211]// a-Al203[1120]. A lot of domains were observed

on the film surface and showed sixfold symmetry. These results can be explained by the

higher-order epitaxy mechanism enabling fourfold longer in-plane lattice parameters of NiO

(111)to match with threefold longer parameters o-Al203 (0001)with less than 4.5% lattice

misfit. The crystallinity of epitaxial films was significantly improved by the expansion of the

in-plane lattice parameter. This is due to the relaxation of the lattice misfit between the film

and the substrate at the initial growth.
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Development of Micro-Machined
Gas Sensing System

KI #EE* B Fg** B OBER*H
Yuzo Okawa Yoshiaki Sakurai Yaowu Mo

HE Ehroor BE EGF B e
Motoshi Tajima Ayako Hioki Kazuki Natsukawa

(20014E 7 B16H H)

A micro-machined gas sensing system based on SnOz and organic sensing films was
integrated with CMOS signal processing chip. “Visual Basic” based control and measuring
software was also developed. A micro-heater with active area of 50 um X504 m was
fabricated using silicon micro-machining technology. The patterned Pt/Ti layers were used
as the micro-heater and electrodes of gas sensitive layer. A low-stressed SiO2/SiN/SiOz
multi-layer film was used for insulating layer between the micro-heater and gas sensitive
layer. The micro-heater was heated up to 400C with 10mW input power in continuous
heating mode. SnO2 and organic thin films were deposited on the micro-heater for the gas
sensing film. The sensitivity of thin films for five kinds of gases (H2, CO, CHas, i-C4Hio,
C2HsOH) was tested. The SnOz film has high sensitivity to C2HsOH, and the organic films
show high sensitivity to NHs. A one-chip CMOS control system of 5mm X 5mm chip size was
also reported. A control and measuring system to identify the gas species with GUI
(Graphical User Interface) was developed using “Visual Basic”, A/D and D/A interface.
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Capillary Electrophoretic Analysis Based on the
Formation of Heteropolyoxomolybdates

B B
Yoichi Nakashima

(20014 7 H16A =H)

The capillary electrophoretic analysis (CE) has been widely used for ion analysis and/or
separation due to high separation efficiencies and simple equipment in recent years. Despite
many advantages, CE methods have the low sensitivity due to the limitation of the apparatus.

The formation of heteropolyoxomolybdates has been applied to the spectrophotometric and
voltammetric determination of various hetero-ions such as P(V) and Si(IV). In view of the
high molecular absorptivity of polyoxomolybdates, the sensitivity of CE determination can be
expected to be improved through the complex-formation. The author has demonstrated that
heteropolyoxomolybdates of various structure-types including the Anderson type complex
are easily formed at very low concentrations of Mo(VI) and various hetero-ions, and the
polyoxomolybdates formed are kinetically stable in aqueous solution. It is also found that some
polyoxomolybdates being unstable in aqueous solution can be stabilized by the presence of
‘water-miscible organic solvents like CH3CN as auxiliary solvents.

On the basis of these findings, the complex-formation of heteropolyoxomolybdates was
successfully applied to the oxidation-state analysis of a mixture of Cr(Ill) and Cr(VI), and
of I(V) and I(VII). The simultaneous determination of Ga(III) and AI(III) was also possible
because the migration peaks due to the Anderson complexes based on these oxo-anions were
well separated. Finaly, the sensitive determination method of P(V) has been developed.
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Electropherograms for a test solution
containing 5x10-% M Cr(VI), 5x105 M Cr(IID),
1x10-3 M Mo(VI) and 0.1 M monochloroacetate
buffer (pH 2.0). Applied voltage; —20.0 kV.

pH values of the migration buffer (0.1 M
monochloroacetate): (a) 2.0; (b) 3.0; (c) 4.0.

@ Cr(VID); (i) Cr(IID; (iid) Mo(VD).
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(iii)
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Electropherograms for a test solution
containing 1x10-¢ M I(VID, 1x103 M I(V),
1x10-2 M Mo(VD) and 5x102 M malonate
buffer (the buffer pH was adjusted to be the
same as the migration buffer). Applied
voltage; —15 kV.

pH values of the migration buffer (5x10-2 M
malonate buffer): (a) 2.5; (b) 3.5; (c) 4.0.

@ I(VID; Gi) Mo(VD:; (i) I(V).
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Electropherograms for a 1x10-3 M Mo(VI)-
5x10% M P(V)-60%(v/v) CHsCN system
containing 0.050 M of (a) HCI, (b) CFsSOsH,
(c) H2804, (d) CH3sSOsH or (e) p-CeHa(CHa):

-2-SO0zH.

The migration electrolyte; 0.050 M HCl

-60%(v/v) CH3sCN. Applied voltage; -8.5 kV.
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Iinpression Analysis of Car-Fabric Design
Using Image Processing
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Kousuke Moriwaki Kotaro Nakatani

B #EuL**

Yoshihiro Kamei
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The design is one of the most important factors for customers on choosing favorite goods

in various ones. In order to improve the efficiency of creating commercial designs, we propose

a system that evaluates the work and indicates the result to designer immediately. For that

purpose, it is necessary to find the correlation between the human’s impression for a design

and the numerical features extracted from the design.

In this paper, we describe a primitive study using geometric designs woven into car-

fabrics. Image data, prepared by digitizing the car-fabrics with image scanner, were

segmented by image processing into local regions on texture and color. For each result,

number of regions and standard deviation of their area were extracted as the numerical

features. Six sample designs were graded according to human’s impression of order, and

were also measured the numerical features individually. As the result of multiple regression

analysis on the grade and numerical features, a correlation was derived between them.
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A comparison of the results obtained with COL, IC and CE method

Methods Concentration Detection limits/M  River water
range/M Found/ppm RSD®, %
CE 5x10-7—5x10-5 1x10-7 1.39+0.08 2.0
Indirect UV—CE® 5x10-6—5x10-4 1x10-6 1.3240.23 5.9
IC 5x10-6—1x10-3 1x10-6 1.22+0.18 4.9
COLs 5x10-7—5x104 1x10-7 1.334£0.02 0.5

a. Values obtained in 5 measurements.

b. Migration buffer; 3 mM K2CrO4-0.2 mM TTAB-10 mM borate (pH 8.5). Applied voltage; —15.0 kV.

c. Path length; 256 mm.
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Effect of Needle-Pricker Pretreatments on Cellulase
Hydrolysis of Cotton Fabric
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Effect of Needle-pricker pretreatments on cellulase hydrolysis of cotton fabric was
examined. Needle-pricker, a new type of needle processing machine, has been developed. Its
mechanism is different from that of conventional raising machine. The principle is to pierce
fabric by ultra fine needles with barbed tips. The action of the needles put the surface and
structure of the fabric into disorder and then the fabric became soft and voluminous. The
effects of Needle-pricker treatment and cellulase hydrolysis on cotton fabrics were examined
by means of the changes in mechanical properties. At an initial stage of cellulase hydrolysis,
Needle-pricker treatment influenced little on the tensile strength of cotton fabrics. It is
suggested that cellulase hydrolysis may be occurred mainly at that time on the fluff that has

been made by Needle-pricker.
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Investigation of Towel to Use in Care Facilities
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Yoshinori Kameda
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At present, many companies are developing care goods. We want to develop the “care
towel” to be used at care facilities for the elderly. So we had decided to design one by

ourselves, and we conducted a survey by interview about towels in some care facilities for

the elderly. It was found that the towel is required to be of suitable sizes for the elderly to

handle and to have high performance such as good wash durability and high absorbency.
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