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Fig.l Schemes of adsorption of ABT, oxidation to
DDD and desorption of DDD.
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Table 1 Rate constants of adsorption of ABT.

rate constants(x10™?min~ldm~2)

ethanol atmosphere at initial step at steady state
ki k:

native air 0.9 0.7

bubbled by N. gas N» 0.1 0.4

[

-d[ABTV/dt x 10° / mol dm™ min™*

=Y) PR

[ABT] x 10* / mol dm™®

Fig.2 Relationship between -d[ABT}/dt and [ABT].
Symbols are estimated exprimentally.
The solid line is calculated from egq. 3.
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Kinetics of Adsorption of 4-Aminobenzenthiol onto Gold Surface
at the Initial Step

Nobuyuki Mohri and Satoru Matsushita*!

Research and Development Department
Hyogo Prefectural Institute of Industrial Research
3-1-12 Yokihira-cho, Suma-ku, Kobe 654-0037, Japan

*1 Planning and Information Department
Hyogo Prefectural Institute of Industriz! Research

Kinetics of adsorption of 4-aminobenzenthiol(ABT) onto a gold surface in an ethanol solution at the initial
step was studied.

There exist two processes of the adsorption at the initial step.
fresh gold surface, and the other is the adsorption of ABT onto a gold surface covered with ABT monolayer.
Both rate constants were obtained from the adsorption experiment ; ka of the former reaction is 3.1 x 10~ ?min
~ldm~? and ki of the latter are 0.9 x 10~ 2 min~'dm~2.

Next, The adsorption of ABT was examined in a Nz-bubbled ethanol solution under N2 atomoshere.
The ko and k: in an atmosphere of nitrogen gas were smaller than those in an ordinary atmosphere.  This
indicates that the presence of oxygen promotes the adsorption of ABT onto both fresh and monolayered gold
surfaces with ABT. |

One is the adsorption of ABT onto a

KEY WORDS : 4-aminobenzenthiol, Adsorption, Kinetics
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In-situ Preparation of Particle-Dispersion-Strengthened
Aluminum Alloys by Mechanical Alloying.

Teruo TAKAHASHI, Kazutoshi YAMADA, Muneyuki MOTOYAMA

Hyogo Prefectural Institute of Industrial Research
3-1-12, Yukihira-cho, Suma-ku, Kobe 654-0037, Japan

Mechanical alloying(MA) and reaction-heat-treatment were employed to prepare the particle-dispersion-
strengthened aluminum alloys using elemental aluminum, transition metal; M(M=Ti, Zr, Nb or Ta) and boron
powders as starting materials. The powders mechanically alloyed for 72 ~ 180 ks were heat-treated in the
temperature range from 573 to 873 K for 3.6 ks in vacuum.

In all systems, very fine particles of TiB2, ZrBz, NbB: or TaB: were precipitated and dispersed in-sifu
by heating the MA powders at 773 ~ 873 K in Al-Ti-B, Al-Zr-B, Al-Nb-B and Al-Ta-B systems, respectively.
The boride particle sizes dispersed in the Al matrices ranged up to about 50 nm.  The grain sizes of Al

matrices ranged from 100 to 500 nm.

KEY WORDS : Mechanical alloying, Aluminum alloy, Transition metal diboride, Particle-dispersion-
strengthening, In-sttu preparation
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Table 1 Properties of compatibilizer.

Meit index Tensile strength  Elongation
(g/10min)* (MP2) (%)
1.2 20 51

*190°C, 2.16kgf
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Table 2 Properties of oils used in hot oil bath.

01l Density at 15°C Flashing point Dynamic Viscosity Color
(g/em?) (°C) at 40°C (csp) (ASTM)
0il A 0.861 220 314 L1.0
0il B 0.859 220 31.9 L1.0
0il C 0.826 230 28.8 L1.0
0il D 0.872 210 32.2 L1.0
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Fig. 1 Time dependence of degree of reduction in
volume of waste polystyrene paper in various
hot oils.
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Fig. 2 Effect of compatibilizer on tensile properties
of APS and LDPE polymer alloy.
APS/LDPE = 40/60, 50/50, 60/40.
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Table 3 Tensile properties of PS/PE polymer alloy with 25.0wt% of compatibilizer.

. PS/PE = 60/40 PS/PE = 40/60
Reducing - X ) . :
Tensile strength ~ Elongation Tensile strength  Elongation

method (MPa) (%) (MPa) (%)

Hot press 13.9 1.9 134 4.1

Oil A 3.6 2.6 6.4 8.8

Oi B 5.6 3.0 5.9 8.6

oi C 37 2.4 5.1 6.6

Oil D 5.2 3.0 5.8 8.2
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Table 4 Effect of compatibilizer in tensile properties
of PS/PE polymer alloy. PS/PE=40/60.

Reduction method Hot press Hot 0il D
Compatibilizer with with without
Tensile strength (MPa) 134 5.9 35
Elongation (%) 4.1 82 265
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Fig. 4 Temperature dependence of viscoelasticity of
polymer alloys without compatibilizer.
PS/PE=40/60.
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Reduction in Volume and Polymer Alloying of Waste of Polystyrene Paper

Akihito NISHIMORI, Kiyoshi YAMASAKI, Asahiro NAGATANI, and Koichi YAMAGUCHI

Organic Materials Department
Hyogo Prefectural Institute of Industrial Research
3—1-12, Yukihira— cho, Suma— ku, Kobe 654— 0037, JAPAN

The reduction in volume and the polymer alloying of waste polystyrene paper and polyethylene were
investigated to establish the recycling technology that had been known as a severe problem. From the results,
it was confirmed that the reduction in volume completely took place with throwing into hot oils ( 120 ~160°C)
in a short period, less than 10 minutes, and that the composites having good properties were obtained by
polymer alloying of recovered polystyrene and virgin polyethylene. The elongation of new composite was
about 13 times that of old one. The oils used in hot bath played an important role.  They acted as a kind of
compatibilizer.

KEY WORDS : Waste, Polystyrene, Polyethylene, Reduction in volume, Hot oil, Polymer alloying.
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Table 1 Mechanical properties of workpiece.

Compressive strength 180 MPa
Bending strength 17 MPa
Young’ s modulus 5.9x10% MPa
Rockwell superficial hardness HR15T 86
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Drilling of Machinable Ceramics

Tadashi KISHIMOTO, Akihiro YAMAMOTO, Teruaki MIYAKE™ and Tadashi SHIMAZU

Production Technology Department,

Hyogo Prefectural Institute of Industrial Research,
3-1-12, Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan

*1 Electronics Department,
Hyogo Prefectural Institute of Industrial Research

Drilling test of machinable ceramics made from aluminum titanate has been carried out for investigating
its machinability. Through holes are drilled with no cutting fluid and cutting force, drill wear, enlargement

of holes and so on have been measured for evaluating machinability.

from the experimental result.
is caused by lager feed.

isn't influenced by cutting speed, feed and number of holes.

and feed.

Cutting force increases with cutting speed and feed.
In every feed, drill wear width increases with cutting speed.

The foliowing remarks are concluded
Smaller drill wear width
Surface roughness

Hole enlargement increases with cutting speed

KEY WORDS : Ceramics, Drilling, Cutting force, Wear, Surface roughness, Enlargement
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Table 1 Chemical compositions of specimens.
(mass %)

Sample Ti Cr Sn Al v 0 N Fe

a-Ti bal.| — - - - 10.08810.0034 |0.061
a+fBalloy [bal.| — - |6.18 | 4.15]0.16 |0.004 |0.20
B alloy |bal.| 2.92] 3.03]3.19 }14.68{0.11 10.004 {0.03
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apparatus.
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Plasma-Carburizing of Titanium and Its Alloys

Zenshiro OKAMOTO, Kohji GOTOH, Yukinobu HAYASHI, Kouzou OKITA™
Hiroshi HOSHIKA™ and Yoshitaka MATUMURA™

Technical Center for Machinery and Metals
Hyogo Prefectural Institute of Industrial Research
240-1 Hirata Aza Fuke, Miki, 673-0405, Japan

*1 Hyogo Prefectural Institute of Industrial Research
3-1-12, Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan

*2 Department of Materials Science and Engineering, Kansai University,
3-35, Yamate-cho, Suita, 564-0073, Japan

Pure Ti, Ti-6Al-4V and Ti-15V-3Cr-3Sn-3Al alloys have been plasma-carburized on various conditions.
The structure of the formation of carbon-diffusion layers and surface properties have been studied.  The
results obtained are summarized as follows :

1) Carbide (TiC) layer was formed on the surface of each materials.  The thickness of Ti layer was
proportional to the square root of treatment time and became larger in rough order of Pure Ti>Ti-6A1-4V
alloy>Ti-15V-3Cr-35n-3Al alloy.

2) The thickness of carbon-diffusion layer just under TiC layer of pure Ti and Ti-6Al1-4V alloy increased with
carburizing period. The thickness of carbon-diffusion layer of Ti-6Al1-4V alloy became larger than that of pure
Ti. It is considered that the diffusion rate of carbon atom in Ti-6Al-4V alloy is faster than in pure Ti.
However, the formation of carbon-diffusion layer didnt be clearly recognized in Ti-15V-3Cr-35n-3Al alloy.

KEY WORDS : Plasma-carburizing, Titanium, Titanium alloy, Titanium carbide, Carburized layer, Hardness
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Simulati filling time 7.41 7.30 6.90 6.84
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Fig.1 Amount of dissolved metal ions after
immersion during 604.8ks in 0.05mol/l. Na:SO«
(pH6.5) solution open to the air at 323K.
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1)Scrap Tire News, August 1997, p.1.
2)FMEPE, BRI LS, 69,25(1996).
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DENDOPRETHD. BATHERIZLZ L, 800 °Cft
T Calcite DFRIZLD2IDEEZSNDZEER/DIC
HHRE Y- BEADON, BRIFEBEEIR 1150 °C
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DEIELR T L AWEBIKRIC L A HEBORER,
BRIR SV 60 %L LTI, BEEOEBPITZRER
R LR T RBIELDS, BRRS740~60%,
HHFEEYSEAIK 10 ~ 30 %, A5 30 YO EDE
LTHDIEDHESPITRoT=.

F7z, PERURMEERE, BREEDOLRL L HICEKXRT
B, 1100 C2MZR 2 L ED Uiz, BEEEOR D
[EEMPITER LA XEDERE &S ICEBDPEE
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BWTRDoNE. —F, TokRiE, BRREEO FRIZ
FEoTHAD L, 1150 CORER TIHMTAKEDN 1 RLUT &
o=, LEOFERPS, 1050 ~ 1100 CHEEERIE
ETHdrLEIOND.

4 & W
BRRA D 7B R REEMEAKZ R LT, ¥
X T ARRBIEIC & BB, BERR O ER & 1T
SR, BEMER L LTI, BRI S 7 40~60%,
PRI FEEMINERIIK 10 ~ 30 %, $5EH 30 ROEEDE
LTHD, BEREDOYIME D BIRM DM OHIEE % i
ELTWBZEDHELPIIRSTE.



MEHE SR L DEHE - B D& B

17, REREEHEY X7 LD

REHE, BREE, FAREA, BRERE, LO%E—

AHEARHED

1 #%

BRLIE, HEREICOWTOEZAPREIN, &
BEEANDEOLDEE>TETWS, ZO—DENY
LT, (Bf) BARRELL Y —OHBEFELIUE LR
BRVHSBEKEAMLTED, 2%, BRIIRHLEDL
DITAECERLTOL DL SN,

—F, EOBEIELRG L ABREYOERILERR
ISERELEL, 5%, RBEEBEOEAIEATT I
Ly, REEBEOMAMSEELR->TLS. 22
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i

2 WMERBOAR

2.1 d LMo AT OHREE
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DICHRETIEBLSITEI DIz 0.

¥, BIHICE oMK T T 2B %S (B
{LEFEX) FZLBEICLIDERY, KRIZEAEE T
TFHeNnHZehEIhTHWE Y . BEEE0~1
00°C IZBWTBLEXORBM LM BEDHEHOBIZ
ERIBARARIZ LD . CORFIBEGRD S, B
BT 2EBESIEH100mm BEICRZ EHRIND.
DT s, —FEUEEBHOAEILDLSICER
DINZINH D TIEBEONTEADILED & < ICHE L 2
3. COBAE, REDLONERICHEEICENZ T A
EHBELEOEHZEBED DI RN T2 THLT 20
EhbHHrEEILND.

2.2 ABEBOMAMICETZHAE

GEBEE (REBITL) OWMAEICOWTIE, #HHRE
FHTTOMFERIGE LUYBRGEZER L =FH Tl

VRFLADPRESIhTWVWE2 Y | ZDBE, LERE
HERD HEERFEOZIIEREREOELE LT
RBZBZEMTE, RBICOE 2L LEBIIMEAEES
ILHROBEREIL S FRITZIENTES, LI L, EE
WX T AMEHEERICH LTRY—2%{tE2 R L, &RE
% L ERIGEL LB L TIEEMIC L > TOEDER
5%, FREETS.
2.3 dLMEOmAMSR R
JLMBOMAMERRT 5 HED—2 8 LTER
EHROEEPEZNED, BB LEROREICIE-T
PHEICEEE RITT BRSNS, RO
ARz OV, RAITLIL2,6—Y— t —TF)—
p =7 LV—I(BHT)BLU4,4 - k¥ o
Z)V(DOD)Z /I L=ZD100°C, 3 HEZMEDSIE
BERIFFRIIBVWTZOHAMEIZDSNEY .
2.4 HLOFHEEERVERY 57 L
REITLOHDFTMIDONTE, £TEFERRET
DY —TREORIE R &R EHICITS. &2, SE
DI TERWEIRBEBILNBD Y 7 v ik
CRIFFIEMEIC LI > THRETZ2H0ELH L. ThHiz
DWTIEBRMTCBERE.RTY, BlET—%&/\VaY
TEBL, FOEGTFHI AT LI EBLNETF—F L
DONHIC LI D BEDREDKEERERI DL AT L
NEZLHND.

3 F&o®
EHLRE, BEDAOBERFRELTCWIABEED
i AR IC DWW C ORI MR AR I e TE =,
NIZE>TRBEEOR D EARPLLETE, /=,
SRR ISR O A O T AR O AN I & 6 A
TELLIIBEALTNL.

% % % ik
DATIREES, 7)1 —#5, BREHRL ¥ a—, 45,44(1995).
2)EEER, AATLHEE, 68,388(1995).
3)EIEEHE, $THd, 35,768(1996).
HAART LBER, ToTEEE(19%4).
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OIBAE LT, VT FEEOREBLVCEMDOERE
BOEDIZ, 3—RKRY VRV EBWEY AT LEAZR
L, FDOAYw FEFELE.

2 N—3— k¥ 27 L0oWKE

BHACRD LIV FEML, BEIPSEZITEL
BLEKKHKL L OBEAEL . ThICHHET AEE - 18
REREOERTEBEET S, ZhoDERDOTIZR
ZarFr@ma— KX, FEE - —EBS5-EE -2
VI OEE - R RETHD, TIVT TRy M EHFE
THERRINTVWS., SN5DORNAEZITFI—F (B1%
EAla—F) ICESHWI AR L.

LU IHSIEEROEMAAPT IV 7Ry FRR
THRY, AT FEMADOTREINHEB LR,

3 F—yEXvUTLRFLOWE

F—& %Xy ) THIfL, BEEICHERELEIEED
— kK (RIZy 7)) 2RO T, B (k) PEREEZH
WIS CIERDRAEZRITOSHDT, A7 T8
EADIEERE L.

A 2T LA EYRICANVESEORHHIILLTOEEBD
T, AT T EYDERZROFERE UTHEERFIET
HbHEEZILNT=.

LSRR RV 5 7— 8 F v ) 7 OREICYIRE
flRH RN =8, BEN DR (35D 72 & OIIIEE D
TE) :
AR Ty Xy VT T T FEICIE
BEEDPH > TCHRIIETE (k7 - WMo - 1ET D -5
258

SBIEFIED VW T—=FF X VT 7T EO
RIGREOBHEN B GiAEELD)

4. FRT 2O NRH S ; TIVF ) — REEEZ
HT2b00H5

5. 85M - IRENE W ; T RBREDEHODV T b
K FEE 2 lAADLT7F—IBENKEN

Table 1 12, F—¥F+ )V 7HNEEAT B0
FHIZROFIT2IDYVICERINSEEEZT L.

Table 1 The specifications of the tag for physical

distributions.
ITEM FORMULA SUBJECT
memory identification ~128 byte
transmission indued electro- induced eleciromagnetic field

magrefic wave

WORM type write once read many
access

RW type read write
power source passive type supplied from outer source

case

receptive adjacet type many cm~1m
distance
shape & card type waterproof,
Proi. ective heatresistance

EEL, BBICALLEMICEBOLEREDPEEL LS.

4 F W
VT FRERPOBEREICONT, EEMTT—F DO
DO TEDMRIDS T2AVWEYZXT A, BR
I EEINA EEFMADERTH D, FBTDENR
AV PTOFz v 7 oEE (P—FRBT—>ay) &
R ERTEEL L, MRHRLICKRELFETED.
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7%, BN O, WWPRA, ZHZM, HLEFE, BANETY, EHILE

FFEHR

1 #
AV7IZ—CI, TOEERESEP ST 73
—BIZoEEh, Fr7VONEEETCHEa~ 1,
REOHEDHBUNKIET 2BRTHDL. 1 VT35
—BO7 I BEFICE, a—T7 IS5 -YoEEEiis
HEEOBFWEEDPH D, B2REEL L Ta~-T7T37
—PHEEBDO(G/a)s/NLIVBEETEIEhH,
a—73I52—¥77I)—oFEINDZY . 1VT3
S—EOATFRBEEICETIHNRE2BE20, T040
FEra—T7IT—PT7rIV-ICET Bt
DEERL B U,
2 EBRA®

Pseudomonas AmyloderamosafiSed 4 V7 I —E D
DFETFINVOBELEBLICOWTIX, EERELE.
BHOa—7 37 —PEOEEIXProtein Data Bank
(PDB) ZBHINTWRHIDODOHADS, Y A7 IS
—¥A (6TAA) , BEB7I>—¥ (1PPTI1) ,
kEa-7I7—¥ (1AMY) , SNV IFFFI4—2X
ER7I5—¥ (1AMG) , 707X M) VA
Bz (1CYG) 2EALE. BEOHEBRDEDHOER
AEb¥IETOT S5 LOANTAZEHWT, ERAL 2 D(6/
a)s NLIVIZDNT 2HBEEMNIGITTIS, ZON
T2 axkFZEORDIEBMENIIZDLIITLE.

i)

o A\t

3 BREER
3.1 BELORE

AV 725 —BIIEINREANICI60REN 5725 F X
A UDEETDID, HET5 RAL ZEEFEDND a
-7 I 7—EHEIZEG .

AV7IZ—ED(B/a)s N\LIVOREEIX, S5FEBE
6B/BEOL—HOBIZa—~) w7 XA EBREAT, FHi
DEEHIO a—7I7—YHEE BB, EEEEPENOD
a—T7IZ—FHEIZE, (B/a)e "\ LVDOIBEHDL ~
e a—~V w20z, RAL VB LTHIENS
HBARAAL VDEET DD, AVFPIT—EORIET S
W=7, ABBOL-HEa—~) w7 ADORDIV—

KERok.

75 EHE 6BADL —HOBMDON 7LD Ik
DTNT, WMIZUE RAL VERERL THRN.
BESTADa—T7I7—EBETIE, ERAIVEER
AAVBEMINEY T RAL L OBIZHIV ST LOR
BENWEESMNBOEEDHMSNTHED, 1VFPIF
—BIZHBNTIEL, WMiEd AA0EIKAsp344DRIEIC L > T
HHENTWAS.

3.2 WEHBREORE

2IREHE LOIIGIZ L > TOAEREDEEICE D
5T, a—7 7 —EEOEETOHEO I EES &
AV 75 —LOMIGT 2HEBOLEEEX, EFICR
B, 7 3/ B OMEMNE D S 1ESET X
NoXFUBERE L HEINTV=Asp3T5 £ Asp510iE. «
—T73IT—PEOMETEIT AN X UVBERE L ITITS
ZIZER T,
a—-73I7—¥7 7)) —DOBETIL. INKIFER
WZBWTITNVY I VBEBAENTAIRTH DI EDBHLGH
TV, AVFIZ—YDOEMEINY I VBREEL LT
&, Pseudomonas AmyloderamosaSB 1 587 3 &k
EEF 52, Gludl6®) & 7=1k6ludbd®) HEm & LCHE
EIhTERE, L L, LB LEAVTZIS—E
ZBNWT, ZTheicFhZ2haisd 561u418561udbbid,
ViAEELa-T IS -YHEOBRE NS I VBEER
57, GluddsDIAEELERZ Z Mo, 2O
DS, AVTIT—VPOEEINVEY I UBEEEX,
Glud3bTHEZ EEBHLPICTE DT E.

& E XK
1)Svensson,B., Plant Mol.Biol.25, 141(1994).
2)Amemura,A., Chakraborty,R., Fujita,M., Noumi,
T & Futai,M., J.Biol.Chemn.,263,9271(1988).
3)Jesperson,H.M. ,MacGregor,E.A. ,Henrisssat,B.,
Sierks,M.R. & Svensson,B.,J.Prot.Chen.12, 751
(1993).
4)Kuriki,T. & Imanaka,T.,J.Gen.Microbiol.135,1521
(1989).
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T B O ERREEITS MEBRO—EEENT 5.

2 EBFELZTORR
2.1 L—¥—7T7L—YarvkicksdEbRE (C-
N) REOEH

C-NEBITEME - BRI - XZENIZF S PEVER
CEAEDIVIFFNULOREEET A EEDRTY
5. BETEHL—P—7T7L -3kl LB C-N
REEOEBIZOWTHEE L=,
BEPBIVERZEKHRT, V7774 b8 =0
MK F¥ovL—HY2BHEHLITFZIL—-arsk
BIXE, REZToR. S2—8oaEiE, BERIC
BRE—LDBEET=.
ZRFAXPTHEZITO ., ERE MPETED
Bohikz. COEOXEHHEZANRY MIVOE—2ITIZ,
BEOTHEBELEBEOZNCERS AP S =BT R )V
¥—-flloEEr—27hRoh, THIXERDC-NFESIC
EOChpeEZOND. &5, EESAK[TORME
BICBERE-LOBHRZTH L, BHOEREEIIIER
RO 14 E&2 0, XBRHEZARI MVOBE—D
HRELRDIEDNHEE IR,

2.2 SFHEEEEICL S C-NRLADORRYT
FE, BEEEMED 2 VT E e LTRSS
NTWBC-NEEWMIcONWT, BLDHETIERL =
C-NtEMDOXBANRYT MVAIEB LS FEEETE
WZEBARYT P NVORE T )=,
L—H—77L—>avik, ECRT7IX<RSvH
DU BRI E D ER L C-NRLEWHEEIZONWT,
BFE~vA /07549 — (EPMA) Ik b CKX

WMARZ P VERELE. £, B4OC-NEEET
MZDONWTDV—XafdFiEklcEh C2 pOEFK
HEEE (DOS) ZEELXBANRY MV EDLLE, &
eIz,
EFEICLVERLUEC-NI&WEED CK X &,
CHEEDHDWNITZ 774 N LERTHLPICER
LARY MVERERLTED, WThNOSEB X
URIGHRDLN=. £/, DV-XaEzHAWTEE
LC2pDOSEEBLEMKRE, ECRTIXTRN
vH ) TEIZEDER UZHEIETIE, 8- CiN«ODHE
BEEFTNWTHELEZC2pDOSERVW—EEZTRLTSH
b, B—CsN«DBERLTWEEEZ SN,

2.3 HZZAOFERIZRIFT L - —BEHR

POVA L —H—BBHIZ L5 7 ZhADOH/MERDIT
Hid, R OBIRAEE LTH/HEINTWEHIETH
5. KHETIE, 2 XAOBUNBEBRIC, =F> <L —Y
—EBR L, A7 ARAOFERLICRITTEEICIONT
M ZiTo 7=,

2fioY~ )DL EEFETHY /) —YA MAKD TS
2L, BRLFEIKTCEM TSI LI DIERLE.
BonNEHZRZK t Fodo L —Y—2BHE LM
SENIEEIT o/, FTH L=fRME% XRD IZ L D&E
L.

L — P —REIC K 28T IHERE B LT SEED
Zit% XRD 2L DIRET UfER, RBHKRICIE 1050
CUETRITNITHRITH Uikbhokh, L—YV—R
B21T5 & 900°ChoERONHARI D, HRiTFHE
BIZRI 150 CIETF L. £72, RBHERCIE, =H8%R
D7) =4 FHITHL, VY —BH%E{T5I LH#ER
TEAHOANARBBIH L=, £, B LEEREEE
WZ(OONEER LD TH > 7=,
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BRRE, BEZEL, Al

FEFEES, * 1

1 #% B

FRD0. InngiE ORI, FEMEICRLEREE
fBAT, REGOHT, TR R EINNA T AT £ AIVHEFIC
MUCTHERBICHEAIRTED, B ZOWEIKRD
ERBTA D EEDNS.

=YEE - BIEEEOSREROHERICE b, EXE
#ZvA7D0E—MbELT, 2hoDABIZRBET 2D
DOFEAMBARE, FICEXREMEEOR Y L IGAICEET 2
MENSHELZ>TVWS. BXREMEEOSENL, 7
RhBEAMEREDEDITIXERT (ENXEF) 05
MEEIEPLBERARTH 5.

KFR T, BEAXERFLLTIRIAEER L
FW =27 L — b (FIP) %% EHIERMMEEM 2R
BUTESRL, SPring-8ic EAILASTTAE Lk - MEAE
BiEd. 200, FERSZBEORE (V—) %
e T % 7= OERIFEMN R U7 OBEHEIC & 2805
IZDOWTHRET 5.

2 EEA®k

FIPIZ, Mg 274 v —&iR (& :4Tung) L8
7% (C, Al) &ExE (Ag, Cu) #REHEIZZ/)Sv
)V ETHER, RRAESICEDRAK, Uk, i
BloLhER L (EX10~20un) T2 AETHERLE.
Shlix, Ag/C, Cu/AIZEE (0BRE) 2HE
U, ZEEREORREELZL =,

Fi, SHIRER LOBEOMEE2FHNDZ I L HRE
=%, FHEER (Si, BK7) Fic%EE (6/8) ZhK
L, i, Xy —2 2R3 2i2L g
FHDOECERTI2EOMEDENOHEAZEHE L=
(ERBEDRTICOVTOR).

3 HREER
Ag/C, Cu/AlEBBEORERIROF ZFig. 112
AU, RERERICRITTRESEORZEEZRE L, L
TORRIELN.
OEMR DI EE H 15rpnD B, ATFE A DENE DS,
QU0 QYRS X128 1 o
QHEAR D EEREE ITIFBIR R <, ATEHDENFG T,

B, BHE, jTlme*!,

ERE*, R OBM*!

TERATRLAR

e

! e

CwAl-(3) CulAl(d) CwAlL() CwAl-(6)
Yercsomened

5 pm

Fig.1 SEM image of several malti layers on gold
wire surface. Black layer is formed by C or Al
White layer is formed by Ag or Cu.
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M EDOEER L R USRAETFIP (1008) #FRL, &
)X —EE AT O & R U CHERERHE % 1T
S, FOER, 1ROV TE—AEDL ung,
EHNEI. 2R A VO E—LDE SN,

4 ¥
LREERmOEEER2ILTERICONT, X 50K
BTV DOEEEERIZ L EHIITA 7 OE—LD
B MMEEEIET.

)



MEmE - BEERARHRIFORRE,

2 2. BEYRAY AT A ROHE S IZEE I 2158

RBZENEZ,

AIFE=*1, MEGh*, hBE—&*, Wi @*?,

AR IE*?, BEERE*E, REERES, Ha ot TEE—

BB TEEEAT, x 1

B, *2 EERINE,

*3 EEFTALA LU, x4 B TEEER

1 &
B BFOFEXDAIHZ BIIC, RetFEMRI
BEN-BEEA TR KICHERBFITE> TRV S EHLA
BEEEEITS . AMRIE, 3HPFFETCREROABR
MEEREL, TOMRRE LTHERICRVWEMEREDE
BFRONICHEEEN R ABREEET 2. AFE (24
EEB) OMERREIUTOE TH 3,

T

—

2 MEMEBELEEBIUEER
2.1 toOAq FEEEEBEELOEFERTORR

WEFREI, BRENEMEERICBI T 2 amat BB L UaEta
E&{To7=. SEEFIINSORRERE XA T, AEK
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Table 1 Preparation share of rice.

MOTO  SOE NAKA TOME TOTAL

MUSHIMAI(g) 50 200 300 450 1000
KAKEMAI (g) 0 150 250 400 800
KOUJIMAI(g) 50 50 50 50 200
KUMIMIZU(ml) 150 300 500 850 1800
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Fig.1 Variation of the organic acids in mashes

prepared by custom and ekika method.
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Table 1 Properties of fired specimens.

Property A B C
Bulk density(g/cm®) 2.15 2.20 2.18
Water absorption{(%) 4.5 4.0 5.0
Modulus of rupture 7.2 10.9 11.3
(N/mm’* )
4 B
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Fig.1 The inside measurement of shoes.
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2.1 HEEZEOFR
JKEEREREE ZBEORELGIKET 21To 215,
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Table 1 List of tanning procedures.

No. Type of Tannage
leather
1 Shoe upper Rechroming(6%)
2 Shoe upper Chrome-free, Vege. /synth. tanned
3 Bag Rechroming(3%)
4 Bag Chrome-free,Vege. /synth. tanned

5 Shoe upper nubuk Chrome-free,Vege./synth.tanned

2.2 HHREFEOBWOME L MAGR
MRENEFIDLEB LI 0 LRTARO(LES
i, BMEMEEICIA T, A—LEMEE, 10%HET
iR UIS Had B 217 o 7=, TEAGERIZ80, 110, 140K T*
170°CT 1 RFEMALIEE O HE S L U RRIEE(L 2R
ELT.

3 HREE
B O ABHGRE B L AR 2 Table 2
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ERERFFO NG o7, H—LERERES L T10

BERICELUMABEEIRDPERDPRDONDLD, Th
FERILG OBIEIC X D HABSTREREHEEZ 6N D.

Table 2 Mechanical properties and shrinkage
temperature of retanned leathers.

No. Gurley’s 10% *2

Hystere- Shrink-

stiff- Hodulus sis age

ness index temp.

(10""Pa) (MPa) (°C)
1 5.0 0.7 2.6 0.58 117
2 4,0 1.2 4.8 0.66 82
3 3.3 1.9 6.5 0.57 100
4 2.4 1.9 7.7 0.60 83
5 5.8 0.7 2.5 0.60 80

%2 U:Energ
Joule/cm

EOWHNANFEEEIT 7 0 LEH 6 %2 FER LSS
17°C, 3%TI00°CTHo7%=. 7 0 LEELB0~83C
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Fig.1 Change in area of leather by heating treatment.
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(s)strong, (m)medium, (w)weak
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Fig.1 Changes in slipping value with weaves.
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E S&B*— — —Dyeing— — — Softening

(S&B*:Scouring and Peroxide Bleaching)
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Fig.1 The effect of exposure time on the cotton
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RKELE2TWS., Zhik, MD IZH#HEIERILE=9
EEIOND. FHEBREIE, BIEORARICEDS
T, TRTOFKBIIBNT, BEABADAEDPKEL 2>
=0, BlROERGRIZLAERZALNR>=. ThiT,
Bl—ZBAICBII 2T DPRECEELTNDEEZS
N5, HEHHORHEL LT, SU—ARY MNVEE
BEBP KD F=7 5 7 F IWRTTICE Y EIT o=, 7
ORI RENTE, HENORALIE L R A HER
ERLU,ZOREESFEEET D2 PAEER .
¥/, Mgy, BREREZALTED, ERER%
iz, BWEBEEZZR LYY —) T EBmE2ME L
YIalb—YarvofER, ERGERARENISGIVES
HiE 2 REZI TR ENTEE.

4 % B
A ORI 2B RICT 2HIEOESRIEE
L, MD IZfHEDE R T 2= DICiiiTRIEL B A2 A
Lz, 2, 720 )0VRotick b, REMEIHEEE
BL, FHAiFEE LTEHTH o=,

Z & Xk
DBEMEETT, EELk, FHEE=, DRIE, &G,
No.7,97(1997).

— 106 —



6 7. RRAMMOHRICET 5%

THEET, BB B, MTRURME, EEeR, PBEREZ

Wi TEfEE AT

1 % B

HREARRRET 2 - 0IITERITHIMIT 2T LES
H 5. LETIERBNM E LTS ERAI L TS,
B oEEbZICgEy, R)EZ )7 a=) (PVA)
ﬁiﬁtﬁof%tsﬁﬁ FIZAWSNTWBEIH I
FEHSTH BPVA (60~T0%) Ci¥, WMAISEMZ /=
BEeEWTH 5.
ZOEAEMIZROL > LBERAEGLTWVWS . )R
EEATVWAED, HMORBICSEZLELTS. /2,
BRI L O MMOREE OGS D, 2)PVARET S
7= ORI D = DRI DEN . F 7=, PVADSKICERE L&
W=, EfFhr SHDRITE .

72T, AWFETE, BRORBESERIRL &AM
Wikt OMFEERT o= SEEBREFRE LT, B
MOABMERSTL .

2 EBA®

2.1 mMEREEMT 4V LOER

FORWt %KIBHEFAREL, AFo—)VBDr—2
Xy AT LICED, MEBEMNEROHMZ « VLA
ZiF=.
2.2 =®EEAE

(k) B EEUERT R O # (i RE5 IR BRIEAG-1000B %
AWTHZ 4 )V LA DBBEREEZIT> 7=, BERHFIX
FBHE © 10mm, AR E : 30mm, S5EHE : 30mn/min
THol=.
2.3 TUFPNVFE FBHOBETRE

CTINT e RBMIEHERE (FhIA TR (8R) &
W/, ZEKIMIZC7IVTE REBHS g 2B
B, ISCICRRAB L. MEEER LM S, KFELS
DFEF VD L0815 g BABKT.NIZERE LD
Wo<DWFLE. MTFETHE, WMEZ2I0°CIZEBERY
H, IHIC4AhrERLUE. RIGKRTHR, RIGERSWIZH
FERZ N2 CATEOPHICHAR L =, kW, RIbHZE A
& —=)VAIZBAL, DT —NVEROLEEE.

3 RBRCEE
T, BEOHM TH 28N, PVAB L UEEMIZD

Table 1 Properties of films.

Property Starch PVA Blend
Stress(kegf/mm*) 4.7 4.3 1.6
Strain (%) 6.7 325.1 192.9

WCRHEERZE 21T > 7=8R %2 Table 1IZ7RT.

CORRED, BHIEIHE (REMH) FELIE->T
WBZEDHBALE. ThiTBBORIE RS FREEICE
H¥2dDLEZHN, BRFFOITNVIES ) —R
ORBEB T LICUE.

B2, JMRESUMIW TV FREICER
LEVZIVTE FEBRT 74NV LADOBRBERNEETo
2. Z2O7 4 VLYK FRFEEODDPESICEL T
BE <, SRV & LTI EYTH o).

FIT, PPVTFEe FBBOPNVTE REEZETLT
FPUVIA—NVIEEBLES TPV I—=VEHTRIYLE. &
PNI—NVBRD T 4 )V LWt %ETable 21277 .

Table 2 Properties of films.

Property pH
7.8 6.8 5.9
Stress(kgf/mm*) 1.1 0.7 0.1
Strain (%) 88.1 129.4 191.5

WWE#RTZZLizLD, MELDR
hiEI . LI L, ZoMHOYHIEEREOHIC
KELEEBINSE. ThIZKFBELFIRFI M) D LDSH
RDEBTHDEEZTVWD. BREICOWTHHRE
INTHBH, BEROKICHBTH 7. £, ¥7N3
— VBRI FHIIT—FTNVERER OIS, £45
RMEE LTS EELD.

PN a—)V B

4 # @
B FUET 2 LIC kb, BNiHERY 2
&5 fReME D3RR T & /2.
SRE PR LEZEETMEZRRET L2 FETH 5.
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HETEDORKLE»SHET2EBROH 2 BE
2, FRORBHRBEMIC L IRKARET o EERE
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BT 28R o=, L, B - B TRERD
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HREDILERARS L UM R ICIZ KR E R EE DS
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GETHE, BEOBRECHTIZENVEERZS5Z 2EMICH
o7,

Q) REEA ZABIRABREIL P OREEDN L D HIHI BET

Lihs, REEAREABAL/SBLUGL/DOHRT Y
OLERDAIN D LADPREE L IFITEREEDSGAE
EOBRHOFEELIZITRILTH o 1=,
)ﬁﬁ?uﬂﬁ@%w.\f j: ﬁ@?bx&)\% 2 L/f:l\@ni\ J/\-‘%:
EIREEEE L DL FRTH oD, IREOIRE (PR,
FiEtE) PEFET T A ERIPR S,

Z E X R
1)Ochs E.E., J.Am.Leather Chem.Assoc., 48,105(1953).
2)Klasse M.J., J.Am.Leather Chem.Assoc., 85,431(1953).
K., Blaha A.& Dedrle T,, J.Am Leather
Chem.Assoc., 91,18(1996).
HRFETREHE A ERAMEEERESE, Nodll
(1996).
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AAKREEEZ 7 70N A R 2RYAEOREZ BRI,
BREOGETKEDT, ARREZITY, 3.0mmi22E L
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2.2 BRGEER
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LMY o IC K 2 EE
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F VDA EROREMUTCELEIT 2. BELAI
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. BREEORHI7Z VI LEIINLTUERS > =
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PHZ4.5~5. 0ICFRE L=Db, 25% MY > = 2N
LCEEEIT> . —F, BREQOHREILpH%4.5~5.0
ICHBLEE, 2% VINTITEe RERIMLTIO
Y, %YYL= ERINLTEERT> =, s
IFZFNZNOFEEEICMES % 4 %HWTITo /=,
2.2.2 EEE (EWMY U ZVE) BLUELTY Y

—Emy U EOREE Y

BEERLTHRNTY —EYY =V EOHRRIT 2.
2.1 DK - Bfg%, pH2 Zh2h4.5~5 B L16.0
AIRICTRE L, BEREIEMSY > = 2255% %ML TH
BEITW, V) @MY = VETX2%FIT)
VTR LUET >R, W9 = 225%BMLTHE
BEZTURE. M FERABRERE 4 %OmisH % A
W=,

2.3 HEEOLZERUYWEHR

E{LEoHT & WEEEERILJIIS K 6550, sREEINAER
[ZJIS K 654512 B U TIT-o /=, 7=, ZMEOHIEIEY
7 MRARFRY -ERWE.

3 % B

FNIZHLBEET, BETEWELWDRTED,
WY LV OFBICL>TEDESHDEREME I N
FEfr5anshE, £/, FVZNVTVFE ROHM
(FREQ) TREMMISINDD»EEEER LUK
WRY Y-S VBB U, FOREIE, U
TOBY THoJz.

(1) BRIZBWTHEDY > = P —ICEDhoil s
TERET HRRIL, BEREEORE & RSk 3R/LLL,
TNVENVFZIVTFEe FEHALUEEDNY = HETH,
2R, RN —EWY L EIF0SETH .

(2) {bEAWHER T, 7VIZVLEIIBTBAL
OAFEH—UERLE. 5 2 VBIIEEL DT
EAEEALT R o, MERRTIE, TVIZTA
BRETFEEEICLEATERES, RAENTERTS
JIFETFLE. PTHHEHEEQOSERS , REIINE
Bl ) Y —EWyY = EIEWMETH -, L
U, SIREIIEERED, QL HIFEE, Fuvy s
— MY = EL D RERBEERLUE.

()FMMIL, BV )Y -y L L E>EREE
>HEBREQ>HEFEODETH o 7=.

= & X B
DEBME, BT, REIEST, 5%, KHER,
WEEL, Bk, 18,215(1989).
Q)EEMIE, BT B, BFEEST, #HER, BEL
. 38,119(1992).
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1
ANEBREICPEI LWHIlTE LT, FE7 DL LURICHE
WMy ERESTITHOEBROEEMEETEvEE o
TW3., BETHRPLELRZOREICITENS =V
B TEREBRWEETHD. M LEDOS SIELL
FIcEicl 2064608 2{ToC05E0D, RER
HE MBS P, LPL, E/DLEDT=
DU (ftEFTIRCRENE#DT, RROATERY
DEEBDEDIELEITROREOREENKEN) DR
BIEBWTREROBGHEDPERINSLSIIRST
/=, F2C, YWY U EBEOREREIZDONT
WY L = B DY OB I RIFTREERE
L.

il

2 EBRA®%
30%30cm OV O LE (EAKPRET5. 1%DCr 203
2EL) 3B LTRaRARBRICER L. BEE0
cmD4ERZF YLV RTLZANTHN (1 %X
FUDLAL LI %RERKZEFNUDL) , BE (3%RA
v EN MY =), BB (2% 7TNV—T5v 701

100

O mimosa

W] quebracho

chestnut

90 P

80 -

Absorption ratio of dyestuff/ %

70 i L L 1
0 10 20 30 40

Dose of vegetable tannins / %

Fig.1 Influence of dose of vegetable tannins on
adsorption ratio of dye after dyeing.

30B) BLwmfig (3%~5Z+—)V ES) #47-7=.

3 % B
SHEOWEMY =y (YEY, ¥ 75FaBLUF =
ZbF v b)) B 5~O%MDTEERT, R - I
U, FBFIEIC BT ORN OB BD & RAILEE
BEHELE. RE% (Fg 1) BLOFHENE (Fig.
2) OVThOBELRHNRERITENS » = EAE
LEBIHA L. YEFEF R My MEL B

EMZRTD, T 75FanEbh—7FFNSI0HA~N
TRTHhH-o7.

4 W
WYy = b RRI EBIZT A METHDDT,
By = I KB EBRRREZITD ERHORERD
BWZ LEFERENDZILTHLED, RV 755Fa<T
BEIIRTLUE. #oT, BET/ 75 FazEAT D
CEFRHOFEREREORARFITH/ERT 2HE
DH 5.

100

90

80

Absorption ratio of dyestuff / %

o mimosa

O

quebracho

>3

chestnut

70

4] 10 20 30 40

Dose of vegetable tannins / %

Fig.2 Influence of dose of vegetable tannins on
adsorption ratio of dye after the additon of formic
acid.
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BEREMEZA LT A27-DICEZMORD SHEERITS
ZEEERNETS.

2 EEHE

2.1 #HHECHN

K ER AR D S BEDRERIKIE 21T > 8K
ZHW, BK - B, BBRBLICI0LE (FBERS.0
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L. BB, £EFIIIT>T0WRL.

2.2 (EEEEEH

saQ 7L ydh s 7z = )VEEDNERSO OO
7L R VRS (MERS28%) (V-7 —TT
¥ (k) ) REFERLE.

2.3 #HEHRE

TAROMATRETH 2 DR SEL DRIt
REZFEALZ.

2.4 F<HEmI AL

J IS K6854 (HEEHloi{BEEmIHlBsE)
ESEIZLT, TRELKEZTT>E. BB, N7HITE
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< BEEE R S BRI TR S DR F 0 r 5 AM100
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3 HRLEE

3.1 FEEERsHKRAEERDZHAH
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f/cn?) , BE (40, 60, 80°C) BLUBMLAEIZRBIT S
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FhODBBLVBRERHFEZBRUY =2 7NV EER L.
3.2 FARE~OHEAF
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T T f T T
]
]

.

Adhesion strength (kgf)

T

i 2 3 4 5 6 7
Sample No.

Fig.1 Adhesion strength for differnt processed
leathers.
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BRoNIE.

— 110 —



[RAAY D BROFEMET 012 2 OBRMZ]

7 2. [MRFERBE YOS FESAIZET 2 MRET

=]

RETEIEEAT

1 & B

BEILETHEHRLUA4FEIX, 7IVAYRERIG ST
N7 NVAHVIKABIZE DECERTF ROSFRIE
HiLh, Bx7 VA VBERICL2UELGIZIRETH 5.
UL, BIETZIVA YV BEED WKL F RV DA
L0, ERFEIHNISYAABELIND I EDPROLNE.
ARETEHZORRFETHEIOS TESFERET L,
S EOFHAANOHREES. F-ENFEOBERIC
L BEALOMETRITS .

2 KERAG®E

2.1 BEIRFFEOTIVAY KD FHHER
EU4E0.25¢%0.5N-NaO HiAw50nl TR\ T, 3
HREBH UTELER, TEle 280, 2BIEHIER
THMEZRXZOEEENL, RELEL TTENZE
. :
2.2 FIVA)ABEYOSFERE

EULAFED T VA ) IIKDEEIC L D &S NIz ERD—
BREUEN, BFEZEEOTSEYEZhZN0.IM)
B E@ER(pHT.0) CTHIR L, EEAks 0~ b7 5 7 (6P
Ol k22 FEAEZRT >, AALYMOS FEIEEA
FHL N BLOBRICE DT .

2.3 [BEURAEOBERIRIC LD AR

B A % AR IS K D R, EK0.1g2 5
INDEREESR SN v (EE EFR=30~50: 1)I2 & D 0.
05MY) > ER#ERE VAP (pH7.0)50ml CRIVAL Z4RES L 7=,

3 RRCEE

3.1 [EURFEOTIVA) MK E

[EUL4FEED0.5N-Na O HiEMIZ & % AliEfhRix 3 HiE
WL =BE&ERBR%THoE. ZOBEREFERTL
BU, BYWEE U EHEORIREKIXL.2%THD, 7
V7)) B BT, AR LIZB A O T T R ORI
RKiF3.6%THol=. TOXRTF FOEIED5#50%
BTN RN T WD EEZ 6N D, 22 %D
NTF RZBREPTHRELRZ LRWRTF RTH D L
Bbhs.

3.2 T7IIVAHVENALYIOGRCIZ L 20 FEBD
ERAED T IV ) IKG Y OFEADOGPCTIXER
FHSFEMS TV 2 bE2FEERZLEL T
O— RS FEMHmERLUED, AIEbEEDE, 85
FEIEINSTFICE—V 2RO 0— R FESA
ERUE. SO &E7 VA K BEOFER I s
BT VKD S IIKS IR D, KSR E
DEEATFEOXRTF FEHEUR L TWD EELI SN
5. ¥, BHEECREOTBYOGCIZ L5240 FEITH
1AIFIEE—V2ROE0FEEE{EG 70— iz
SFESHTETL, BFNRBIZLOR7F FPELSFL
LTnWaBbhs.

3.3 [ERAEOEBRASMICLHAHEL

PSS VL BERT CONETIZEIRFEDRABRE
BEPSOAARITZ 0% &R >0, KINKRD—E%GP
ClokhBlET 2 EBBYMOE—I BRI, bTh
WCHBRLTWE=., EBENSTEN2TFIZE—r2EDL
ESQFEZELEGTO—RRGFESGRZRLE. &
DT Eehs, BETTO)N VICL ZEREEDTE
BIKIFEAEERFEDOARTF FRUYBTL, X7F FE#E%
T LTWEWERDbRD, 1 Y TOERBILDBS,
RTF REEEMKDRET 2 - IGREZ BRI
LTHMET 0BRSS Bbhb.

4 @

BURGFED T VA Y MKIERITKERE S N ) D LB
DA, KEORTF RO SRR b RTF R
FHEUH LTV EEZOSNE. ZONMKIRIZLD
AALIEEEYSTENS FIZE—U 2O T F
FOBREMTHDHIEDED N, =W BYILEN
MIBIZ L D ARTF EDPFELTLT DI EDNRDHHNI=.

F NI BLHREBERINN L ARG EDEAL
T, BRETTRTF FOKRBHOAZUMT L, EEFY
AFEH2TICE—V 2/ OENFEEZEL SR TF
FOWREMTHBEZ EHRDENT=. )31 LI L BT
BEE T2 -ICRIGEEZOCOERE TLIT
RTF REHEMLOT L TILENHLEEIOND.

—111 —



TRABSY V0 BEROHZEML 7 0+ 2 DRSS

73. FEBOHBEFRKNBICLDES N
NRTF RB2RBUEEEEHEM B OBER

FH &, BE =, BEIET, ARG, ZH=R, Al &

B2 TRIEHERAT,

1 # =5

I - BERAKNECEZNE S S LIELZDRTT F B
/"oNDD, FohTF FOMMAEEZERLZITH
W, B - EERRKILEE D R ERIEY DA 2R A &
RO F2W. 2020101, FERBZEERAKILEL
TRONERTF RZ2IEAMBE LTHRATES LS
RTF R2BERTLVEPDHD. TIT, ARETREE
DEERFKIIET» 6 B 2 FRE T 5 7 E IS DV THRE
L.

2 ERA®%

2.1 &

xwy b7 )— (IBP, 7AVH) 2msH (r>K
> RC, 4Bh) LB (AT F—N 755 CGG,
BRtEgR) T LEEZHENL LTAVWE. 2000
BIXLATICRY. 2L, BERFORNOEERBIITT
H5.

rnLEERE (Cr03& LT) 30%

iLilivex 52 %

& 35%
BREBIVAICTRL, HBE L.
2.2 HRREFKALIE

HEFKMED KISASRE, NEE 50ml O ESS
T, BRENEHBA TCWD. RIGESIZK 25ml, FHH 3
g #MMZ, 600 CICRABLEBRFIZANTHERE
(250 °C) ITELEE, RISBEHEMOHELTHATR
Wl JBEFAKIERIE, BRI E2RELZERETEE
U, BoNi=8ameKsEERm e Ui,
2.3 KBRS 5 ORKORE

KBV 0.25g 127K 3.8ml 2INZ TARS ¥, %

%

k1 GERE

DEE, FLEIFMBIUKELF M) D L2ME TE
P, VA VTR U KA, &R 50mg 2R
BLTHoERLE. Z0®’, KBEHRZ 20 u m D7 4
WH—THMBL =%, 4 HPLC THHEE - o9 LT3
HORENRERER L=,

3 fERCEER
B, B L TTILA ) HORKERIC Lz EDK
VM R % TEME R ALEE LT, JUBEVE %48 HPLC <
ST LT, ZORER, FERERMEIC UKBR TR
FICRETEDL I b0, X610, EEREMELL
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carbon
Treated solution withacld

Untreated solution
Water soluble product from collagen
1 1 1

0 10 20 30 40

Absorbance (450nm)
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Fig.1 Separation of dye stuff of water soluble
products by RP—HPLC.

—112—



(RFAY 87 BIROFEM L 701 2 DOBERMZ]

T4, PIOBEER) =2k 570 AREBISEDRR

FESIETT, FEH

&, AB#in, BH =, SHER

R TG EFT

1 %

BTOREMREISIZKE, EREDBIEMHIREIL
EHINTWS., REZKREOFEH: LTHAZRATW
505, —RMIZZN S ORBITTIMBEIZEKLS, 561
BADPSORFEBMAILL>TZOHEREEIDDOH .
FIZDODWTIEAMAZhTIEEREIRTE Y ERILDS
BFhTWaLIATH5. Z0-HEBRIFENDOLHIR
ARE LTHROEEBICRVWE LWAETOHAREN
PEEXINTNS.

=%, CheORERENE >y, y5F50%
VNVE, PI/BOREBETH L EYREMEMET S
CEICLDEMEREGZVEBZEEBDNIS.

ZIT, CheDRIEYMERLICETIMRO—EL
LTPI/BEESGE ) C—DSREZFDr 0 MRER
fE~DiGHERET L.

il

2 EEBAE%

2.1 ®/°—-0O&H
L-VYroefio7I / &LBtA42)nf)k
O MRBICE B e—AF 2O A )V L- )Y (MAL)
DOEH%E Kutz OFKED 2—8EBLLEAEYICLD
LTFTOEBOiTo=. BUKICERI R L- VY VIEEE
B 91.4g) AW B EME REESRA( 1) (Cu(II)CO 3(OH)z,
30.5g ) @B LEMNSHEML, KELTH-LYYY
R ERE LR, BkA& 7 )n4)v( 55g ) &AM
XREEKSAFNI—FNIZZ OSEKER (5°C, pH
BIfRB) B LADLWEFLCHRM - BEa k. B
BEBICER LB ( Cu(e ~MAL):z ) Z¥EHIL,
K, TFINVTZNIA=NVTHEELZ. 0% AF VTV —
WIKBERIC Z OfE Rz BRI &, P KEHREZREDL
THALSA%Z BAI L, @5 MAL Z[EIR U=,

2.2 US7 M HES

PRI v I/ EF RIS 23 (REREI00cm? )2
a5 =7 U816 vy 2@Ba, 10g)I0#
BEok(100ecm?), X&Z 7 VNVEZ UL U (1g)RFML,
24MERHIR L O X R M SEREMPIZENT, 50°CICRE
Ui, WT, A% 2 ) )vE X F)v(bg), MAL(5g) % ik
MUBRESE L ZEEHE L%, 50°C, 24RHRE

UTEMIE S 7 NEEEY S8, EGERAYEESR
L, AFNWFZNIA—-NVTHEL-E, ESKROIS—
%6 NGRS/ KBEEE Tk L TS AE DR %

.

3 BRUEE

2R UEARETIE MAL O&RIETEY 2 % L IER
CEWRECLrERSI NP, ZOBEBELT, #
- L- VY UEKLIEAS V) o4 v EFRZHED
BAKMEEBROBUKMEER >TWEZ LIL 2BHEDARE
BABIZLBBDLEDIhD. FIT, WEREEIDD
B THEE~ADO M) M RORBESRORMT 2 A,
SR E MBS R A A U RBERIEICE ) -2 ST
HEBBRIBI2HEFEMELE. LrL, WThoh
HCL->THEOAM LTI/ Rl o=.

2.2 THRLNEBEOZDARSERE LTOREALR
FLl. V57 MNEEAEIPS TSV EMKAREL
TEAMOBE2E-. ZOBEK, 72, bV
TR EDBRIIN UTFETCH 7=, ZORIEEHE
(50X w1 Ei@iBs) LThI AICTRESYE, B &
BAKTHELEE, J0L8FMEZERLTCI/OLLL
CEIREXY, BUEBERICEI->TA A 0BEERIT
=, TOFER, ZOKEIX2. 1lmg/lg © Y o LRERE(pH
3.5)#ELTHED, 2N BETRE/ D LIIFRLEEHS
BB LHTES.

4 # @
TI/BEET/ Y -OERECETAMER, BE
) —HEhHREMEIE, B2 FRER L LTOISANH
fEhdelsrpb6, SEEIEHREERMALICHT TS
TETHS.

Z £ X B
1)A.C Kurtz, J.Biol.Chem., 140,705(1941).
2 )H.Morawetz and E.Sammak, ].Phys.Chen.,
61,1357(1957).
VEEIEST HAESREFS 2578538

—113—



TRz SRR DR T S 1 BE 9 B 025

7 5. BITAR)VF—JEIRETIC X B EE DM R

ZHEEE, £

%, KHKE

B T EIEERT

1 # B

REOWMRABRIZIIUF402Y (Chlcnd+za
Bz Xt 050 7), JIS L0843 (¥
VTP DRI T ARERS SERARAE) REES
ZIZLTIT>T0W5. ER8FEEBICUMICKRBEL-Y T
P—RA—F iR V¥ -8TH b, ABRFEEICH
TORHBENTETHS. KRNV ¥~ CRIEMLE
HEToEBELBT AN ¥ - CTHIFEEBHZ2T o=
BEOREREEORAMEFARD DI, BAMHKDOR
BlERWREE L EEIZ DN THLEBRE 2175 7=.

2 EEBEA®
2.1 gtk

NIZ—A T v AOMNMED IREEEL L, BEM
2 (Ra, Zt@, ERBLUCER) , BEEREH (F4
) BLUEERE (B46) 28HLE.

2.2 P@H%

ERERAFR D 5 BEDOHEAKEZIT > 125K
ZRW, BRI - BfE, BRIV 0 LEERTo2E%:
REICH L. REFEIIDROE, 2.0%0F %2 AN
ZEL, 3.0%OmiERERML, ¥BLEDET--.
L%, BEOHEIZLVRRICBITS M IVIEDEGEYE
1§

2.3 JEREZRM

HBHEIFZZ ——F L) I TP A -4 S C—T750
[RHABRMEBE] AWV, A EED (F75 v ¥I5%
JVIBE63+ 3°C, MEMBEESW/m 2) , B : Z#O (7
2w ZINFIVIEEGSE 3°C, MUHTBESWm 2) , C :
BMIANVF—Q (75 v 733 ViRE3+ 3°C, MR
E120W/m 2) , D : Bz ixV¥—Q (7° S v 7 8x)

HEE3+ 3°C, HNBEL180W/m 2) THBHEZT-/=.

2.4 ZSHREOM

e FEOREDOFMIE S SIS R EE MSC-1S-2
DH [Z AGBREME] (R&HE, #IZEF 30mm) %
Au, @z (4E*ab) OFHEZEZRD:-.

3 MRLER

R A S IT BV T RET IR (B B R
E) OHIIC LN o TRAEEbICEENEAL, &
EREOREL, RELEGIARET, 2GEELD
Lot B8, B, CBEUDEMHIHVTSEER
ERNE S N=.

Wiz, FEIDONT, BEOELICRIETEIBRE
BEEET DY, EEMU0ICEETSETALBIZN
100BFRT, CTIIM55HER, D CIRI40BERETH o 7=,
COHBIIHMABEOEENKENI LZTRLTNWS.

X510, BEREOEEIZ OV TERBHEHICBT
DAICHTEB, CBLUDODEELZKRD Fig. 11Z
T, EEEAICLEDLI0LD D FFICRET S
Bbh o,

1.4
1.3
1.2
1.1 O
1_

ooF [I
0.8
0.7
0.6
0.5 —"5 90 15 20 25 (x10
Total radiation intensity of illumination (KJ/m?)

Ratio

I

1> O
[D>O
LI>O

[FO

Fig.1 Change of average value for 4 dyes on colour
difference ratio to A method.
O:B,A:C,O:D

4 ¥ @
ST )V F — HREHIE T RV F — RN LD & &
BOHEREPEEI N DD, BELIREPELE.

Z & X W
1)S.L.T.C.,59,(1975),95.

—114—



U B AR DR ST BT I BE 9 2 P25

76. WAEDER

ZH X, &F M, kE B, KGEE

F2 8% T2 E AT

1 #% B
wEE (FoF—) LZRNIE (A—h—, FTA
F—) ROHBEHEORIINT2RMILT LI —BLT
WBLIEEZIRY. ZO-DEQRMEERITT 2FEN,
KREICHEICIEZR > TWRWOPERTH 5. i,
ZOBERIIHL, ZHEOEEHEEZNZER L LTOE
DOFE % R THHBEOFIZ 2 REE T 5 & ARICE O
MEHITDHZEHNENTHS.
FIT, ARETE TEOER HEICEHL, &8
HREOBMMMEEIC DWW THEBRE L.

2 KERAE

2.1 {(HEE
FIREINTWEREE 1 3 AR EREIOEAL. Z0OR
SRS Y ) 7TERRETH .

2.2 SO R U E DBE
FEORSAHNT R UBIERES, R, 58S ORIZER
JISK6550, SEEEINRERIZIISKGS48ICHE>7=. /=, B
HibE, BEE, 20%HRICE L =2£AFE, 20% 'Y
15 R, KPRV XLEF—IIDNTIEES Y
DHEIZREDT=.

B, BEEMERR, BE0oEX 2T 2miZFHERE
BREELRE.

3 HBRCER

3.1 HEWHEEOESR

HAEORSOEFEBIL, £KH0.6~5.3%, fEiF
3.8~9.9%, 7 0L4(Cr03)0.0~3.6%, AJAEMERL
B0.4~3.0%TCH-o)=. Z7OLEEFRVEITLIEAD -
=h, ZOROTBERS DBLEERS W 2 RITEWS >
ZUTERDLEN, MO 2 AIKIES O LD LEEY
FoZvEARDLAL LTEDNREE L SN,
¥z, BOOIOLZEUQEIIDNTREIDLD 1%
PITF 18, #91.5% 185, $92.5% 4 SR UH93.5% 3 2=
Iz I,
FNZNORD LRUTERD UFEIIBWT, &R
26O DAEICHEINDIEDNFTENTVE.

3.2 Epks IR

2RI, 70LGDBWNTEEERRE, 5lRmEH
B raERmERLE. Z70L0%DEDH 3 A KEH
2) OFX, WAL UCHIEEIIE <, BEmEhaliic
BT 5mEIRHOMEDIKRE L, Thkef FEROS &
&L, 2fHEE, 20%TEYaT7RITAEL, MR
X, KAHUBRKENW EHPRDLNE. LI2BN,
FUZ7 b EMENSTFEHROEIRAIZIOLES
BI BRIV ERZ R U,

OO, FICHElS & MMEIME B O ERIRIC
DNWTIHBEERHRAIERD S e, oz,

3.3 HEHEEEOMBEEY

BOERIEIBERLTNWEEEZEILNERAMUL
DM EICIEEEIERD s i o=, =77, Bl
RS RERFOMU IR HBIC, HEEED LIXERX
rhrof=ht, HEARED 0.6 ETh oz ks, 2
NS OEMIEEIC DOV TIZE S I BEFRN R DL E
LEZBND.

SmmE XD E, ThefROEI RU20%ETEY 2T R
AMAERICN T 28R L EZ 5, ZOEEL
HE X Z2OMBEHOMBEICODWTHET 2L, 203
FEREHILE L THISRE, 2158, B xL¥F—L
FEEARE 0.9 OB WHEEZ R L. EDARARIC
RUTHUES (BEH) FTORNVF—RINEED
R DBEE R T AEABERICRD EBDbNS.

4 B W
MROHBEZE>T, LORLERZRDOIF 279
IZ, Zh 2 OB E 2T, HEDOHERMEIC DN
THRET U 2. ARAM O E & OMEBIIXEES S hix
Poh, ISHRDERE EBITFEICMET T RETH 5.
iz, VHARCEREERERE, 258, #Eo LY
—CHEYD D, BRREOEANDHMR 2.

Z F XK
DEAR, ARG, REE, AEMR, LHER,
im, 6,110(1997).

—115—






4. FRROFEFLERKXKTTIANS O N

(%2 B 5 B & )






iy

AH=JvroA v IIRIZ K S Nb— CEMKED E P M AKRRESHT

C

IHg, REEE, SfES, Tlxz

XM O, 28,121(1997).

FRONbE TS 774 MgREAD=ANVTOA VT (MA) B L, ZORIGIKEEZEPMAZHVTREDR
XA MVERET AT LICL DF~=. Nb-33C & Nb-50CDMMICEA LKL, ESICMAFHTY
ST7AMBRTENT 7T B DA o, IHICMANEEGT 2 & Nb-50 CHAIOMKRIZSIG L, Mk
NbCHHERL U7, Nb-33CHDMEIZ 70— FaNbCITHY T2 EZRTLOICR oD, CK XBARY
FVAIEOREREHETEZ 2L HMMANDCE L MAMEND: CHERL TWB I MBS IRz, MANLESE
DONb-33CHEK DR EEZHT1273K 3.6ksHULEE § 2 L iERMED N, CEMEMSES M.

F—TU—F: CK XEEIXRD MV, REASH, Ahohhvrodq vy, BEERE, =4 7h—/)N1 K

BB O SR Y 1 7 )V S5 A BR B Dl E

BlEESs, fRHES, ShES=, SURBE*!
FEEBR A, 42,249(1997).

RERENRE Ukl @l Yy 1 7 )VESABRBERERE L. b, RERICLS I v/ A0MMHEEZEAL,
BMOMES I UMAER 2R EXE=SIiCU 4 AARET VI =0 LGSR EDEBEESHADPER LTI D
2HD, INSOEMBOBREY A JVESFHRET S LOICEEROAREEDCHEDNTARTHS. LhbiT,
BY A 7 NVEFHRREIVT AR TRES NS 20, MUEFE2ERF ICRMNTZLENFHD, BEOMUEIEZAWV:
BEICIREROARFICCITEAZELS. ZONKE UTERR ICHABEZER L, MUGOEEICLZIGHE
REZEBT 2HEICOVTREL, S5ICHABRBOERER I L OBFRE LT o L&, REOMAERREERLE
Rt ZIRET Lo

F—U— R KU A TIVIEH, SiCo4 2hE7TIVI = LEE, MUE
* 1 MR RFEHETEE

SIC¥ 4 ZAfb 7))V =7 A& D &R 5| R

Prlsiess, g, WHH=, RREE
PR ABR R, 42,255(1997).

SiCo42AhET NI LEE SiCw/2024A1-T6B L TSiCw/T0THAL-T6Z AW TERB L UHTKIZBNT,
VT AHEEO. 1%/secDBIRARD L CRHBRF OWEB R 2T o/, T, BHMOT7IVI =D LE582024A1-T4B L
UT0TB5AL-TOIC DWW T RO ZITV, SICY 4 ZANBRETZNI Y LEELEHM L OBEEREOERIIDONT
EMERLE. Z0O#R, ZBERBLUSTKOMBERETICBNWT, 3ERMEI, 0.2 ABLOtY /RI7 VI
TLAEELDSICO4 ZNEIETNVIZDLAGEDAPKREL, BEHETBLUT®DIE, SiCo+s 2h@b7IV3
ZOLMBELIDTNVIZOLESOADPRENVEL 25T,

¥—U—F : BIEHER, SiCU1RARETIV I LES, W
k1 SREAFEIEY

—117—



Structure Determinatin of Protein with Ca*" Ion Cofactors by Use
of Anomalous Dispersion
Kensaku HAMADA*!, Tooru ATSUTA*!, Takahiro KIKKAWA*!, Yoshio KATSUYA and Yasuo HATA*?
Photon Factory Activity Report, 13, 61(1995).
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DODREOF—FINEZ, BEL.283ABLUNL.500ACTo. Ca2*ONBIXZFNZFNOHRETCHSNA 7V FED T —
T EWD R, B—2—FIAND2DODON—TIHMAENTES DD Ca2 2 BN L.

F—U -k XIREERT, ERSBIR, &RE, ANV DLLT Y
* 1 BRAFREGETEE, *2 FERPFHER

X-ray Structure Analysis of Debranching Amylase

Yoshio KATSUYA, Yashikiuo MATSUURA*!, Kensaku HAMADA*2,
Photon Factory Activity Report, 13, 330(1995).
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U=k XEREERIT, 73—, BemEk
* 1 KRKPEEEFRT, *2 BEKHRAELEN

Determinatin Ca** Ions Bound to Proteins Using an Anomalous
Scattering Effect of Ca Atom

Kensaku HAMADA*!, Yoshio KATSUYA, Yasuo HATA*?, Hideyuki MIYATAKE*2, Tomomi FUJII*2,
Fumiko AMADA*? and Keiichi FUKUYAMA*3
Photon Factory Activity Report, 14,79(1996).
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X-ray Structure Analysis of Pseudomonas Isoamylase

Yoshio KATSUYA, Yoshihiro MEZAKI, Chisakoc MIYAMOTO, Yoshiki MATSUURA*2,
and Kensaku HAMADA*!

Photon Factory Activity Report, 14,392(1996).
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Fract— Luminescence of Rare Earth Element— Doped
Hexacelsian(BaAl:S1:0s)

Tsuguo ISHIHARA, Katsuhisa TANAKA™, Kazuyuki HIRAG™ and Naohiro SOGA™
Japanese Journal of Applied Physics, 36, L781(1997).

Luminescence induced by fracture has been observed in hexacelsian(BaAlz:Si20s) doped with Sm or Eu.
The color of the luminescence varies depending on the kinds of doped rare earth element.  Sm?* and Sm®*
—doped hexacelsians exhibit a luminescence of red color. Eu** —doped hexacelsian show a luminescence of
blue or green color. The color of luminescence agrees with the emission wavelength in each fluorescence
spectrum. It is inferred that the origin of the luminescence is ascribed to the electronic transition of rare
earth ions excited by photons emitted due to fracture of hexacelsian.

KEY WORDS : Flacto— luminescence, Hexacelsian, Sm, Eu, Visible light, Mica structure

*1 Kyoto University
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Synthesis and Optical Properties of Transparent LiALOs:Co” Films
by the Sol— Gel Method

Tsuguo ISHIHARA, Katsuhisa TANAKA™, Kazuyuki HIRAO™ and Naohiro SOGA™

Bulletin of the Chemical Society of Japan, 70, 1347(1997).

Films composed of LiAlsQOs:Co?* single phase were prepared by the sol—gel method. The resultant
LiAOs:Co?* films were (110)—oriented.  The LiAlQOs:Co?* phase in a film which underwent a heat treatment
above 1173 K was the ordered form, while the LiAlsOs:Co®* phase in 2 film heat—treated below 1073 K showed
the disordered form. The LiAlsOs:Co** films obtained by heat treatments below 1173 K were optically
transparent. In the films in which ordered LiAlsO::Co?t phase were precipitated, the Co?* ions replaced the
AP* ions at the tetrahedral sites. The emission from the Co?* ions upon excitation of UV radiation manifested
a sharp line around 658 nm and vibronic side bands in the longer wavelength region.  These emission bands
were assigned to the transition from *T:(P) to *A.

KEY WORDS : Sol— gel method, Transparent LiAls0s:Co?* film, Ordered phase, Zero— phonon transition

*1 Kyoto University
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Journal of Ceramic Society of Japan, 105,519(1997).
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Application of Resonant X-ray emission for molecular/electronic
structure analysis of boron nitrides

Yasuji MURAMATSU* !, Hidenori Kohzuki, Takahiro KANEYOSHI, Muneyuki MOTOYAMA,
Akane AGUI*2, Shik SHIN*2, HKATO*3 and jun KAWAI**

Applied Physics A, 65, 191 (1997).

B K X-ray emission spectra of c—, w—, and h—BN were measured by using gquasimonochromatic
undulator radiation. Resonant X—ray emission spectra due to Bls—B2pp*—Bls~! were observed in w— and
h—BN. This resonant X—ray emission was observed in w— BN, but there was no resonance in c—BN. This
shows that p—bonding portion in w—BN is larger than that in c-BN.  The resonant X—ray emission reflects
the electron structure of unoccupied molecular orbitals.  So, it was confirmed that resonant X—ray emissions

are useful for molecular and electronic structure analysis.

KEY WORDS : Electronic structure, Boron nitride, Resonant X—ray emission, X—ray spectra

*1 NTT Integrated Information & Energy Systems Laboratories,

*2 The Institute for Solid State Physics, The University of Tokyo

*3  Photon Factory, National Laboratory for High Energy Physics

*4 Department of Materials Science and Engineering, Kyoto University
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Soft X-ray Emission and Absorption Spectroscopy for Electronic
Structure Analysis of Cubic Silicon Clusters in Si K-shell Threshold

Yasuji MURAMATSU™, Munehiro SUGIYAMA®, Satoshi MAEYAMA™, Kazuaki FURUKAWA™, Keisuke
EBATA™, Masaie FUJINO™, Nobuo MATSUMOTO™, Susumu KAWAI, and Muneyuki MOTOYAMA

J.Electron Spectroscopy and Related Phenomena, 85,159(1997).

The electronic structure of silicon backbones in a cubic silicon cluster and its related clusters was analyzed
by measuring the soft x-ray specta in Si K-shell threshold.  Three discrete levels are observed in both Si3p
occupied and unoccupied orbitals of cubic organic silicon.  The measured norrow energy gap of 2.3eV between
the highest occupied orbitals of cubic silicon cluster shows that 5i3p sigma-electrons are more widely conjugated
than those in the related clusters.

KEY WORDS : Soft X-ray emission, Electronic structure analysis, Cubic silicon clusters

*1 NTT Interdisciplinary Labotratories, *2 NTT Basic Research Laboratories
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Developments of High Performance Vibration Absorber from Poly(vinyl
chloride)/Chlorinated Polyethylene/Epoxidized Natural Rubber Blend

Nobuo YAMADA*!, Shigeru SHOJI*!, Hiromi SASAKI*!, Asahiro NAGATANI, Koichi YAMAGUCH]I,
Shinzo KOHJIYA*? and Azanam S. Hashum*3

International Rubber Conference 1997 Full Texts, 585(1997).

A high performance-vibration absorber requires high loss factor over a wide temperature and frequency
range. An investigation was carried out to prepare materials with such a behavior based on poly(vinyl
chloride), chlorinated polyethylene and epoxidized natural rubber ternary blends.  The loss factor and
damping behavior of several compositions were measured using a viscoelastic spectrometer and a
polymer-laminated steel sheat damping device.  Suitable compositions were found to give good mechanical
properties and high loss factor over a wide temperature and frequency range. It was also observed that flake-
type fillers were more operative in improving the damping behavior.

KEY WORDS : Vibration absorver, Loss factor, Damping behavior, Blend, Flake-type filler

*1 Daiso Co., Ltd.,, *2 Kyoto University, *3 Universiti Sains Malaysia

Cure-Adhesion of Rubber to Electroless Pd-P Alloy Deposit
— Effect of P Content in Alloy —

Yoshiyuki IKEDA™*, Hiromichi TANAKA™*, Hidemi NAWAFUNE™*, Shozo MIZUMOTO™
Asahiro NAGATANI, Masaru MMORI, Koichi YAMAGUCHI and Muneo SASKI ™*

International Rubber Conference 1997 Full Texst, 651(1997).

The cure-adhesion of rubber to electroless plating film of Pd-P alloy and the adhesion mechanism have
been investigated. In that cure-adhesion, the adherents had high adhesion force, and adhesion degradation
was the cohesive failure of rubber. The peel strength decreased with an increased P content in plating film of
Pd-P alloy.  When P content increased in alloy, oxide layer is formed readily to depress reaction between Pd
and sulfur in rubber. X-ray photoelectron spectroscopy and Rutherford backscattering spectroscopy analyses
on the adhesion interface suggested that high bond durability was achieved when ca.30 nm thick sulfide layer
was formed in the interface.  Result for analysis of the sulfide layer by reflection energy electron diffraction
proved formation of PdSe.

KEY WORDS : Cure-Adhesion, Rubber, Pd-P alloy, Electroless plating, Sulfide layer
*x 1 HEgKEHYE
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The Metallurgical and Mechanical Properties of ODS Alloy MA956 Friction Welds

Kenji SHINOZAKI*!, Chung KANG*?, Masatoshi ARITOSHI, Tom NORTH*3 and Yoshikkuni NAKAQ**
Weld]., 76,289(1997).

The metallurgical and mechanical properties of friction welded joint MA956 oxide dispersion strengthened
(ODS) iron~based superalloy material were investigated. = Room temperature and elevated temperature
tensilestrengths of friction welded joints were similar to those of as~received MA956 base metaland, in all
cases, failure ocurred away from the weld interface. = However, the creep rupture properties of friction
welded joints weremuch poorer than those of as~received MA956 base metal.

KEY WORD : Friction welding, MA956 superalloy, Oxide disp. Strengthened, Creep rupture

*1 Hiroshima University, *2 Pusan University,Korea,
*3  University of Tronto, Canada, *4 Osaka University

REIZF7 L XS US 3 0 3 FIFEEEEEMTF DR 7Rt

B, HEM=, BEES
M, 46[9],1051(1997).

FEBNMENELZFTRART LRSS US 3 0 3 AEEEEERFORFFHECRITTRTFHABORELH
NRBEOHIZ, REEHICIREZANEZRRR ENEBEARF ZHWVTEFRARZTo2. 28, RFERBEOR
HBLUVERRTOAEKE, BREXART Uy IViEEZRAW:., ZORR, EERTFORFRERR, BMLITLA
EEDLBRVWD, REREIXIGABEVWZEE N RoTWD. SREEEGE, MK KL, £, SHEE
1§®§ DEREEIL, YIHBRBTIIED L, BMEREINLTWS. FiC, BHBRERFECEXESROEENEL T

. ChOERBRTFREOFEEZRNMENORR, REX, TABLUIMFIRELEILGND.

%—U—F:ﬁ% FEEERAT, FLBNEY, BEAT LU v LK

Evaluation of Friction Weld Interface of Alumlmum to
Austenitic Stainless Steel joint

Shinji FUKUMOTO* !, Harusige TSUBAKINO*!, Kozo OKITA, Masatoshi ARITOSHI and Tomoki TOMITA
Mat.Sci. and Tech. , 13,679(1997).

A type 1050 aluminuim was friction welded to a type 304 stainless steel. = The bond strength was
evaluated by mechanical tests and ultrasound microscopic observation. The tensile strength of joints was
increased with increase in friction time.  High strength joints could be obtained at a friction tome greater than
0.2s. However, ultrasound microscopy clearly showed that the bonding progress ocurred from the peripheral
region towards the centre of the faying surface and, furthermore, that the friction time of 0.2s was not
sufficient for complete bonding and much more friction time was necessary. It is thus difficult to exactly
evaluate the bond strength of a soft~hard metal combination by tensile and bend tests alone.  Therefore,
ultrasound microscopic observation together with mechanical testing is recommended as a convinient method to
evaluate such a joint.

KEY WORD : Friction welding, Alumimium, Stainless steel, Bond strength, Ultrasound scopy, Joint

*1 Himeji Institute of Technology

— 126 —



L —HRBHNIBICRBITEZ NI IA RAD—TI2 L B30 —BEAFDOEL
—ABEDHh T4 RAO—7% B8 ANLTE —

BA IE, ILAER, Z5EE, ZBRE*, BRIEL*?
WL, 63[10],1474(1997).

NI RRTI—=7F, VL—VE—LONRNT—EESHL2ERTI-0OEETHA. AMETIE, L-PNIiEH
FA2CNOESMERITEE=0I0, AEDASA RAI—72ANWTL —YBANEOERE{T>7=. HF4 KR
I—TORKRETER, 54 RRAOA-TIC Lo TEBINEZL —TFE—LONT —BESH OERNBITORRE
HLIZHED=. A—Ro 7o v I R2EBREUEEBERARERIING LT, 54 FRa-7ARE VU X 2AVWEESAR
FTUARICKD, V—UBRAERRETo> . MIIhEZHEMORZEREZHEL, X, B, BRIZODWTHEHEL
7. EROEREZD LICUTOERERE. h54 RZAO2—7ICL I hEL —FE—AIC L b E UMD
BLZEWHIE, BERAETLARICE>THEINEZODED B —TIEDPEV. REEBOREOERER, ERIEXTL
FRELDD, W54 FRA2—7HADIED DM /DT,

F—U—R:L—Y¥INI, h5A RRa—-7, NT—EEIH
k1 FEKREIRE, %2 KEUFIIKFEILES

Infrared Stress Measurement of Friction Welded Joints-
Type C1020 Copper/SUS304 Stainless Steel

Yusuke FUKUCHI, Kozo OKITA
Proc. 5th Japan International SAMPE, 353(1997).

In this paper, an infrared stress measurement method based on the detection of temperature changes by
thermoelastic effect was used to study the stress distribution in friction welded joints of dissimilar materials of
copper and stainless steel.  The elastic stress analysis of joints of elastic dissimilar materials was also carried
out by using finite element method.  The results indicate that this method is also useful for the stress analysis
in the joints of dissimilar materials. = The stress distributions are in approximate agreement with those of
elastic stress analysis. However, the stress distributions near the interface, especially in copper for the
surface of round bar type specimen and the edge of plate type specimen, differ from those of the elastic stress
analysis by the effect of heat conduction.  Supposing that the heat conduction, the results of heat transient

analysis agree with the experimental values.

KEY WORDS : Infrared stress measurement method, Friction welded joints, Dissimilar materials
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Surface Finishing by Using Dry type Centrifugal Barrel Finishing

Akihiro YAMAMOTO, Koichi KITAJIMA*! and Yasuhiro SAKURADA*?2
Proceedings of ICPE'97, 309(1997).

Dry centrifugal barrel finishingn is accomplished by nylon media.  The media is made is made from
nylon 6 mixed with abrasive grains of alminum oxide for dry barrel finishing. = Wprkpieces are sliced cold
rolied bars of plain carbon steel(545C in JIS).  The influences of finishing conditions on stock removal, edge
radius and surface roughness are investigated.

KEY WORDS : Dry barrel finishing, Centrifugal barrel finishing, Nylon media

*1 Faculty of Engineering, Kansai University, *2 Graduate school of Kansai University
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Evaluation of Mode II Interlaminar Fracture Toughness of
Composite Laminates under Impact Loading

Takayuki KUSAKA, Tomoaki KUROKAWA* !, Masaki HOJO* 2, Shojiro OCHIAI*?

Impact Response and Dynamic Failure of Composites and Laminate Materials Key Enginieering Materials,
141-143[21,477(1998).

A simple experimenntal method was estabulished in order to evaluate the mode II interlaminar fracture
toughness of composite laminates under low velocity impact loadingGmpact velocity, Vo<20m/sec). The
stress state and deformation mode of the specimen under impact loading were shown to be approximately equal
to those under quasi-static loading when the incident stress wave of adequate amplitude and rise time was
applied to the specimen. In addition, the estimation error of this method was shown to be reduced by
calculating the energy release rate from the surface strain of thespecimen.  The experimental results by this
method showed that the mode II interlaminar fracture toughness of carbon-fiber/epoxy composite laminates
under impact loading was somewhat lower than that under quasi-static loading.

KEY WORDS : Mode II interlaminar fracture toughness, Composite laminates, Quasi-static loading,
Impact velocity

*1 Department of mechanical Engineering, Setsunan University,
*2 Mesoscopic Material Research Centre, Kyoto University

NV VB IZ BT 25208 K UNEX OHHEMERE

AR, JEiEsA—>1, #ER5A*2, BIER*?

AN TEERES, 42,124(1998).

BN VIVIERZ AV, BXNNVIVIREE L BNV VITEBIEIC BT 2 EMREE RS 5720, ZXAAB LT
BRAATATOZNZNDAT 4 TRAREZEMIETREFOWELRTo/=. ZTORKR, WEX, L EEHISB
LUTEY T v DEOABREREEAT 4 PEAROEMICHE > THA L, RRAAT 4 7 TRAFE L EHELZOD
BOGARIZBVWTHRROERAZTRTH, WINSZOHRICEAGLEZAT 4+ 72ZRAVWTIHE LIZGE XD IHEM
BEDME T T2 LB ER DT,

F—0— R GROSUWVERE, AR, BXANNVIVEFE, BXNVIVIE, EES
k1 BEFEKRFEIEES, %2 BEEKRFERER, 3 HEIL—F—H)

—131—



TR F—m/MUJRE 2R U7z AR A B AR O fil

EARK, BHRP
BFEHREEFRM D — 11, J80-D-11,1705(1997).

FLEAAZ AR IV ESW-AEREHRER 2SS ICHBERZHET 25 RICOVWTRELE. ZFER,
LI, AWEROTyYOARAEREL, Zhzd L ic—RbNT7ZHmz25A L ClROPLMIBEZRET 5. ®
I, MEOROMIEZEEICREES )NV 2RESE, MEOBERER, REBMEFVIHEIRIrSEBNL S LT 50,
BEETNVOELPIREZIIRBETNVOTIRNF—2HRET S, BNFEEEZFALT, TOZXIVF—2F/
b33 icL il Z2RET 2. COFE2AVWTEBOABEARMREZ D, S AREROMEEREZTY,
ORI EER L=,

F—U—F 85 —VEHE, ANV —RAMUEER, —fiR(boN 7, AIEA R
* 1 RERRZETFEER

TR ¥ v ¥ — 2 AW U K BTE R REIE

BAT M, )FE—, PE—K
BERFEWGEE, 117-E,481(1997).
SUIMEDRZNRDOREEEIERE /Y - 2R ASE BB vy v I —2EBEE, TI2EBLEXBEOLED» LY
BETCOEMRS CICHERREZRET 2FEERELE. JORERERR, RELRRIEORBAMABRESEEER

s, ALEDOTCHUROERERETE S, ERTIE, BENATREATT, 64cnsbicd 2 20mmDBREVEDE
RUEEToERETL, L—YEMUFHCL VA UMBZRE LZEREN LS TR EOMEZFHE L /=,

F—U—F UM, ZARER, BREN, mETrvs—

HABXEIZB T 2 XFELERDOES &

FAREIE, dJFE—, SRRK, RBOEF, K BiE*!
BETEREEFEMIGEA, J80-A,1572(1997).
FESBIVV -7 OHAFEEE S XEIBI D XFELMRBORES SRt 2#~L. 20O/KR, NT—X~<Z7 b

NVEEIEWERRARBERIIBNT, FESXECIABBICKEFIL, 7—7D0XETREHT EZ EHELS D
Zhor=.

F—U—F ELHE, XFEL, NT—ZART MV

%1 WP TESSERET TER

—132—



AZREI LWTFHY A VEBRFFEORE

RpEZRTE
=it #2456, No.13,18(1997).

BT VA VRBOEODOFEICOVWTIRE Uk, BHESENIERREZSD 2 LERREICOEFE LM, &
FHRUZIE, BEROTD N A THEEL, FREOEEOKRIIHIGTE LSV FTYFA v ENTWE T —2MIE
EAETHD. TITREHZHEABENICSEL, ZOPTE O OERN LKL - EREHFOREE2I7 70
7 PELUTREL, BUOKEE - REZROREHZI7 7057 b oRELELE L, HERLEREBEICE
U2 kvy 72 EL, BREICETROERICHNWS LN TELLIICLE.

F¥—17— K ; handicapped, aged, N> F 4 ¥ ¥ v 7, @UHEE, T

TR TE2M#ESE ) IREOILD A & 3RE

EfoofR
BEERIE, 43[3],165(1997).

BREMBOFELZDFERE, K- 22— - A2FYT7 - A= — o EKRLATHZH, Td Tl TBIIZE
FAREIKREL, HE - BEIROONIBEROERICDI-5. EMBEEXEORBEIZT VA VEROILIE»6FHDD,
ZDBEEZERA, S SHBEROBRZHBNT 2 LHIC, SHERMERICL AV FIVEOR FHR, £
MTEARFAFIC LE DT VA CHRFEOAREEIC DWW TRE L.

FoU—FRE, W, TV, FVYFIE

Discrete-Variational Hartree-Fock-Slater Calculation of Polarized
B K-Emission Band from Hexagonal Boron Nitride Thin Film

Hidenori KOHZUKI, Takahiro KANEYOSHI, Muneyuki MOTOYAMA, Yoshiyuki KOWADA*! |
Yasuji MURAMATSU*2, Jun KAWAI*3, and Fumikazu KANAMARU**

Physica B, 229,306(1997).

The B K X-ray emission spectrum of h-BN can be approximately reproduced by the DV-Xa calculation,

using the two-dimensional model cluster constructed of 2 mono-layer of the planar hexagonal network. In
order to verify the polarized B K X-ray emission spectrum of h-BN, the contributions of the ¢, @ and 7 *
subbands to its spectral feature were estimated at different take-off angles for the ¢ axis of an h-BN crystal.
The high-energy satellite band increases its intensity, remarkably,due to the contribution of the 7w * subband
with increase in the take-off angle, whereas the low-energy satellite band decreases its intensity due to the
contribution of the ¢ subband. The measured B K X-ray emission spectrum of the ion-plated h-BN thin film
is in good agreement with the calculated one at a take-off angle of 90°.

KEY WORDS : Hexagonal boron nitride, DV-X & calculation, X-ray emission spectrum, lon-plating method

*1 Hyogo University of Teacher Education, *2 NTT Interdisciplinary Research Laboratories
*3 Department of Materials Science and Engineering, Kyoto University
*4 The Institute of Scientific and Industrial Research, Osaka University
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