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Table 1 Chemical compositions(mass%) of Al-4.5Mg
casting alloys by addition of Ti and Ni.

No. Ti Ni Mg Mn Fe
T-0 0.09 0. 04 4.28 0. 41 0.16
T-1 0.15 0.43 4.69 0. 38 0. 11
1-2 0.23 0.43 4.69 0.38 0.11
T-3 0.28 0. 39 4.75 0. 40 0.12
T-5 0.55 0. 39 4.51 0.44 0.20
T-7 0. 66 0. 45 4.76 0. 44 0. 14
T-10 1. 00 0. 44 4.27 0.42 6. 14
No Ni Ti Mg Mn Fe
N-0 0.04 0.09 4.28 0. 41 0.16
N-4 0. 45 0.12 4.20 0. 38 0.18
N-10 0.92 0. 11 4.32 0. 40 0. 17
N-20 1.89 0. 11 4.50 0.43 0.17
N-30 2.90 0.12 4.40 0.43 0.17
N-40 3.15 0.13 4. 41 0. 44 0.16
N-50 4.36 0.20 3.34 0.32 0.12
N-100 8.79 0. 20 3. 64 0.40 0.15
“
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Fig.1 Shape and dimensions of tensile test specimen(a)
and compression test specimen(b) in mm.
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Fig.2 Effect of Ti addition on tensile strength, elongation
and hardness of Al-4.5 mass%Mg-xTi alloys.

Fig.3 Change in the microstructure of Al-4.5mass% Mg-
xTi alloys, where x(mass%) is (a)0.09, (b)0.28, (c)0.55,
(d)1.00.
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Fig.4 Effect of Ti addition on mean grain size for Al-4.5
mass% Mg alloy.

Fig.5 SEM micrograph and results of EDX analysis of Al
-4.5mass%Mg-1.00mass%Ti alloy. Arrow indicates the
spot of EDX analysis.
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Fig.6 SEM fractographs of tensile tested Al-4.5mass%Mg
-xTi alloys, where x(mass%) is (a)0.09, (b)0.28, (c)0.55,
(d)1.00.
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Fig.7 Effect of Ni addition on tensile strength, elongation
and hardness of Al-4.5mass%Mg-xNi alloys.

Fig.8 Change in the microstructure of Al-4.5mass%Mg-
xNi alloys, where x(mass%) is (a)0.04, (b)0.45, (c)2.90,
(d)8.79.



Fig.9 SEM micrograph and result of EDX analysis of Al-
4.5mass%Mg—-8.79mass%Ni alloy. Arrow indicates the spot
of analysis with EDX.

Fig.10 SEM fractographs of tensile tested Al-4.5mass%
Mg-xNi alloys, where x(mass%) is (2)0.04, (b)0.45, (c)2.90,
(d)8.79.
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The effects of Ti and Ni addition on mechanical properties
in Al-Mg casting alloy.

Akio HIRAI, Shigeo KASHIWALI and Yukinobu HAYASHI

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

Effects of Ti and Ni addition on mechanical properties in Al-4.5mass%Mg casting alloy have been
studied by using metallographic approach. The mean grain size of Al-Mg-0.3mass%Ti casting alloy
was about one half that of Al-4.5mass%Mg casting alloy. The refinement of mean grain size led to the
increase of tensile strength, however, above 0.2mass%Ti, the tensile strength of Al-Ti alloy was de-
creased with an increase of Ti content. In the case of Ni addition, the fine eutectic structure was formed
and the tensile strength was increased by the addition of Ni less than 4mass%. In both Al-Mg~Ti and
Al-Mg-Ni alloys, the elongation was decreased monotonously with the increase in Ti or Ni content.
The crystallization of Al;Ti or Al3Ni intermetallic compounds which had a needle-like and plate-like
shape were observed in alloys containing more than 0.3mass%Ti and 5mass%Ni. From these results, it
was considered that the decrease of elongation was caused by the crystallizatin and the morphology of
intermetallic compounds.

KEY WORDS: Al-4.5mass%Mg casting alloy, Mechanical properties, Intermetallic conpound,
Grain size, Ti, Ni, Al;Ti, Al;Ni.
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Fig. 1 Classification of emulsification
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Table 1 Emulsification of CPE with various emulsification

Emulsifier

=
o

HLB | Emulsion condition of CPE*

Emulgen 120(Polyoxyethylene lauryl ether)
Emulgen 147(Polyoxyethylene lauryl ether)
Emulgen 220(Polyoxyethylene sethyl ether)

Emulgen 306P(Polyoxyethylene stearyl ether)
Emulgen 420(Polyoxyethylene oleyl ether)
Emulgen 430(Polyoxyethylene oleyl ether)

Emulgen PP-290(Oxyethylene oxypropylene block copolymer)

W OO ~J O U i QO DD bt

Emulgen 905(Polyoxyethylene nonyl phenyl ether)
Emulgen 930(Polyoxyethylene nonyl phenyl ether)
Neoperex No.6(Sodium dodecyl benzene sulfonic acid)
Neoperex F-25(Sodium dodecyl benzene sulfonic acid)
Emulgen 120/Neoperex No.B6

Emulgen 306P/Neoperex No.6

Emulgen 420/Neoperex No.6

Emulgen 930/Neoperex No.6

W | OW | owwow

No.1 ~ 9:Nonion Emulsifier No.10 ~ 11:Anion Emulsifier

Classification of emulsification (Figl) A> B > C > D
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IURER Uk, £/, FMFDORRGEET, Z0DOCP
EDIUL TS 7 FEAWHITH T, BITCPED <)V
Vg MEIZHE UTRAEFI 721 TR, BABKUZDES
KIZHLUTHETHIENSETHS. TI T, FALH
ELTEERAA VI BAA U, FEAA LA
BLUZNODOHADOLOEMAL, ZDJ 77 PEAH
HORTOILHI E LTOBEHEZRET L.

CPED T2/l 3 LALITIE, Table 1ICiRY &5 ICk
AF VHFARDI RSB L TE Y, A U HEALHE
BT AI LT, NIRRT Fi, BAA
HIAFITRIRERLI <IN Y 3 VBN 5T,

Table 2 Emulsification with homogenizer

No. | 2 3 4
CPE 30 30 30 30
BA 30 30 30 30
Toluene 70 70 70 70
Emulgen 420 3
Emulgen 930 3 3
Neoperex No. 6 3 0.3
Water 200 | 200 |200 | 200
Storage stability
(room temp. ) A A @) @)
(80°C) X X O O

OB HELIHERANT, KEVFAHF—TIT
W a AMbxEfT -7, Table 2I1TRd & HIZ, Ty
2 VORBRERE (£/R, 1M BFFYARVEY
2KV MY LA (N10) 3L ZEH EHLBANIS. 1
DA F VHIMH ORI A FF LY ) 2T 2=
WI—F) (N9) LOHARBBEFTH- .

IhoxT<)y g vOICTOREREH (6 BR)
THHE LAAFHDZD S DWNEETH - 1z, FULHIDE
[IZ2WT, CPEH K TUBAL00phriZst U T 4 ~5phraviE
THh-Tc.

Table 3 Emulsion of graft modified with

KPS or BPO
Emulsifier
Initiator
Nonion Nonion/Anion Anion

KPS Separation | Separation Gel

or ¥/0 type| or gel
BPO Separation |Homogeneous |Homogeneous

or gel (0/W type) |(O/¥ type)

3.2 HMAITITLES

A7 57 FEADEARRIBAIE LT, BPOH 5 iEK
PSZRW, JEAA M, BAA VRS ITENSDHA
FOE@HAAFI TS 57 VEAZE(T-7. Table 3Tk
FTEHIIKPSORTIIOTNOAALFNI LTS, 5,
BRI DRI ERER TN 3 VIR ONIED - 7z

—7J5, BPODFRTIIEA A L HILHI THEES 5001
TINLERI UchS, A4 HFULHIZRH NS Z & T,
RENITIVY 3 vIMEoS Tz,

ZIT, EARBAELUTBPOZALY, FrxDEASL
BT TlAA VHAMFNICE AR5 T VEAWHE S
fTo7z (Table 4) . WTFNDEBETTHBAD S 5T |+
EAMEI Y, CPE-g-BAldFig. 2 D HIETEAIRAW N
CHEEL, FARBRZARY ML (Fig. 3) THER L.
D757 PEAICKENT, EAEEF0~90%, 757
FERIZH~11%, 757 MEHERIZE0~80%TH Y, Lk
M7Z7 FEALHHI ENbd T

BARIIAAHKHDOFMENZ L BIFEEHUED, E
ABBHI TH BBPODEIZONT S, HMENEL LS
FEEAENE -1, 1o, SVAMNELSEHBH
HITHAH M) 7 00T 0FAY VERMTAIET, B
BERNOWN5IHBITIE o1, ERBEICOVTHIRE
EEBITERENG LD, B CrRbELH- T

BADTMEBMNE { L5 IFEBADESRIBEL -1

Table 4 Graft polymerization of BA onto CPE with BPO

1 2 3 4 5 6 7 8 9
CPE 40 40 40 40 40 40 40 40 40
BA 20 40 60 40 40 40 40 40 40
Toluene 40 40 40 40 20 60 40 40
BPO 0.8/ 0.8 0.8/ 0.8 0.8| 0.8] 0.8] 0.4| 1.6
Neoperex No.6 3.3 3.3] 3.3 3.3 3.3/ 3.3| 3.3| 3.3| 3.3
PVA 5.0/ 5.0 5.0 5.0 5.0| 5.0
Fater 250 | 250 | 250 | 250 |250 |250 |250 | 250 | 250
Polymerization temp. ( °C) 75 75 5 5 5 75 5 75 75
Polymerization time (hr) 6 6 6 6 6 6 6 6 6
Conversion (%) 80 83 87 81 80 82 88 82 84
Storage stability(50°C) X X X O @) O O O @)
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Fig.2 Separation method of graft polymer
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Fig.3 Infrared spectra of CPE,PBA,CPE-g-BA
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Table 5 Peel strength *' of CPE~g-BA emulsion

compounds
Peel strength(gf/25mm)
Sample(emulsion)
RT X1day 80°Cx lday
CPE-g-BA 60 170
CPE-g-BA/DBP(10%) 100 270
CPE-g-BA/DBP(20%) 140 290
CPE-g-BA/DBP(30%) 130 290
CPE-g-BA/CaC0:(20%) 130 250
CPE-g-BA/CaC0,(30%) 110 250
CPE-g-BA/CaC0,(40%) 90 250
CPE-g-BA/CaC0,(50%) 80 180
CPE-g-BA/DBP/CaC05(20%) 140 210
CPE-g-BA/DBP/CaC0;(30%) 150 220
CPE-g-BA/DBP/CaC0, (40%) 150 250
CPE-g-BA/DBP/CaC0,(50%) 160 250
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Modification of Chlorinated Polyet 1ylene with Graft Polymerization
and Application to Flameproof Paints

Koichi YAMAGUCHI, Kenji TANABE™, and Tatsuya KAMOHARA™

Hyogo Prefectural Institute of Industrial Research
Yukihira—cho, Suma-ku, Kobe, 654, JAPAN

*1 Hirono Chemical Industry Co.,Ltd.,
Hirano-cho, Nishi-ku, Kobe, 673-02, JAPAN

The modification of polyethylene, in order to obtain a flameproof paints having elasticity, was inves—
tigated with a graft emulsion polymerization of n-butylacrylate. Emulsions having small particle size
were given in a graft emulsion polymerization in toluene with benzoyl peroxide in presence of
poly(vinyl alcohol). It was found that the storage stability of the emulsions was more than that from
emulsions without poly(vinyl alcohol), and that elongation and tensile strength of film were better. And
emulsions compounding calcium carbonate were confirmed to undergo the pains having good stick—
ness.

KEY WORDS: Paints, Polyethylene, Emulsion, n-butylacrylate, Emulsion graft polymerization,
Poly(vinyl alcohol)
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Evaluation of Properties for Particle Size Monitor
with White Light Scattering
— Effects of Aperture Size for Receiving Light and Relative Refractive Index -

Kazumo NAKAZATO, Yoichi KITAGAWA, and Tetsuya MATSUMOTO™

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

The properties of a method for measuring a particle size with a white light were investigated by two
parameters, the aperture size for receiving a scattered light and the relative refractive index for measur—
ing objects. As a result, the relation between the aperture size to receive a scattered light and the accu-
racy of measurement of a particle size was obtained. On basis of this result, the guide to set the aperture
size was decided. And the measurement error caused by the set up error of the relative refractive index
of measuring objects was obtained.

KEY WORDS: White light, Scattering light, Particle, Refractive index, Particle size,
Accuracy of measurement
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Table 1 Chemical composition of Ti powder.
(mass %)

H | Ti

Fe | Si | Cl [Mn [Mg

0.016 | 0.010| 0.011 [ 0001 | 0.004 | 0012 | 0.004| 034 | 0.012 | Bal.
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Table 2 Carbon contents in plasma arc melted Ti-TiC
alloys.

Altoy Total ca:b@n Combimd care?on
(mass®e) C/Ti(atom ratio)
Ti-10vel®%TiC 2.08 0.46
Ti-20vol®6TiC 4.20 0.51
Ti-30vol®6TiC 6.10 0.52
Ti=40vol® TiC 8.45 0.55
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Fig.2 Optical microphotographs of plasma arc melted
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Microstructure and Wear Characteristic of
Plasma Arc Melted Ti—Alloy with Dispersed TiC Particles

Tomoki TOMITA, Kouzou OKITA, and Yukinobu HAYASHI!

Technical Center for Machinery and Metals,
Hyogo Prefectural Institute of Industrial Research,
240-1 Hirata, Miki, 670-04, JAPAN

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

The titanium alloys with dispersed TiC particles were prepared by plasma arc melting of mixtures
made from titanium powder and TiC powder. Their microstructures and wear characteristics have been
investigated. The following results were obtained.

(1) The alloys with a-titanium matrix in which TiCx(x=0.46 to 0.55) particles were dispersed have
been obtained. The average hardness of these alloys was increased linearly with an increase of the TiC
mixing ratio (e.g. Hv530 at 40vol%).

(2) When the TiC mixing ratio was less than 10vol%, the wear rate was as much as that of TiC-free
alloy. However, when the TiC mixing ratio was more than 30vol%, the wear rate was 1/50 to 1/200
times that of TiC—free alloy and the characteristics was superior to that of Stellite No.6 alloy.

KEY WORDS:Plasma arc melting, Titanium, Titanium carbide, Wear, Microstructure,
Particle dispersive alloy
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Table 1 Friction torque and calorific power at friction welding
with intermediate layers.
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layer at t,=3.0s (N m) k 1
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TR EEFBELL. I, FUTATFUVBFNID
LEFMT B EIED, Ni-W-PEEFENESH
5. Table 118 » SRR LD > & &HETT.
MES - &k, FRNCEES MR (12x20x0. 3om)
FRV, ROFJEIC U ->TiT- 7.
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Q@ BEEZD-ZBPINBREE, HoEREMVBIBLE
CEERBBULUILLTESEERTS.

BHeRLEEEN

D EERD-&, Ni-W-P4&&, TH#EE, EHh

Table 1 Bath composition and plating conditions.
NiSO. (mol/L) 0.005— 0.10
NaWO ., (HlOl/L) 0 — 0.095

( NiSO, + Na.¥0s = 0.10 mol/L )
NaH:PO. (wmol/L) 0.20
Na-Cit.*' (mol/L) 0.05 — 0.50
H:B O (Il]Ol/L) 0.30

pH 5 — 10
Bath temp. CK) 343 — 403
Pressing force (kPa) 0 — 392

%] Na-Cit.: Sodium citrate dihydrate
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RETE, S#IBLTEIHERER L. ZOFOHTHHE
i, Na.WO.AMEOHMIE DL > TETFTL, &
BINB THHEE NS, T500/sTH - 12 b DAY, 0. 08mol/
LNa WO 8 TI30.5Ton/s ERWEER L. RIT,
BEHEEICRIZTH > B0 p HORE#Fig. 1ITRT
HEFOWESHEIIRIZTp HOREBIZKE {, BEiER
DH-x@dHhoWRIEELEAEHITES, FEISTHFE T I
AVHEBTEORITRER LU, $8MEHTHE7 = VB
F MY YLEMER, BENGLRBILEN-TER

i<

Sy



AF VOHEREBMAVES, HHEELITWERERZR

BEETHEEZERLE. £-T, $MUEFHOBRERBOR
EUEZHBFTEEIR/NNRITHZASZIENEE L END
T T T T 1 25
< 1ot 490 %
el DR 20 g
(<} ¥ ~
p= P 15
~ [~
= 3
[}
= 0.5 F ~4 10 §
Z °
g 457
0 A 1 | 1 1 0
5 6 7 8 9 10
pH

Fig.1 Effect of pH on W content(a), P content(@)
and deposition rate(®).
(Naz2WQ4:0.08mol/L, bath temperature:353K)
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Fig.2 Effect of pressing force on W content(a),
P content(® and deposition rate(®).
(Na2WOQ4:0.08mol/L, pH8, bath temperature:363K)

1 r | | l 25
2 W =
S 1.0 -120 3%
E o
a
(V] ~
+ - 15
S DR %
[=1
<] P ‘E’
E 0.5 =110 §
a a
Ty =
K =4 5
| 1 | | |

343 353 363 373 383
Bath temperature ( K )
Fig.3 Effect of bath temperature on W content

(a), P content(®) and deposition rate(®).
(Na2WO4:0.08mol/L, pH8, pressing force:196kPa)
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MgO%ZRWic. UVRBHET > EDUF-TiO M
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3 RREEE

3.1 NCoOFHHFEDEI

UF —TiO:ka (UTRAMEKE T S) LU
AMEBEEALSIEINCT vh— 7 4 )V LIRS
EfT->1BAD A FEDRFEDOEA%EFig 1177,
RBMIBETHEERBAICE D RFENEPMIET L, &
MEMN0.25% F CTRRFRIKRAMEL OV ETEHVERET
HY, TOZERUF -TiO . DXEMEND L,
N COEHDYM AT S NI >72dDEZEZ SN B.
BAMED0.5% L ETRBRFRERABMEL O IHEFICK
&Y, T4 Nb0aBEESHEML, UF-Ti0.0
FHEMBENELCLDDEZEZISNS.

3.2 WEFOMUIDEAL
RAMBELRAMEEZZEAILICNCST vy 1 —T 4V
LDREERFICE ZHBFEOMUDRFROREILZE
Fig. 213" 9. RAMORBERICBHERFB & & IR
BHIIET L. UF—TiO .AMEMN0.25% F TIIREF
ENRGBME D BIELS LD, HEHHRENDEL, Y
BT ZABHOELENKE I &0 5 A BH DR
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Fig.1 Change of maintenance ratio for number average
molecular weight(Mn) on NC film added UF-TiO -
by light irradation.

( O :Non-addition, O :0.1%, @ :0.25%, A :0.5%,
A :1.0%)
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Fig.2 Change of maintenance ratio for elongation at break
on NC film added UF-TiO : by light irradiation.
( O :Non-addition, O :0.1%, @ :0.25%, /A :0.5%,
A :1.0%)
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Fig.3 ESR spectra of UV-irradiated NC film and NC film
added UF-TiO : in air.
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g2V ks vy (UTFTos=<) v PEKT) BRE
ARABEHEELTRAINATLSD, HLLAZEL
THRESEIIBII2BFEHAE LTHATE AN E I DI
DWTHRF L. BEHELTORADWRER 2B
IR/ 0L EEZHOCTHERARET,, BEEDOERE
BFHERNBEEERTION—KENTHS. LLL, A
FlLics=) v FOEVRDIT VI, 4037 o LEh»
SEM UM OABFZHEL, BIEREELTDL
BIZO2WTOFEMET 7. £, <) v KOFAED
WEEHERNTACHOMBE LT, REREREDRH
BAELTRBLCFAAZINTHS I EFFSEMHERA L.

il

2 SERRFH

2.1 WHY = IFIDHN
<) v REIEYFS JIIFNBE) BAFLIZLDZE
ZOE R, JIS K6504 ITE LU THHY V= F X

Table 1  Analytical results and defined
values of hide powder for analysis of

. *
vegetable tannin extracts

test items hide powder

magnitude 25.1

(210-840um)(%) (<1000pm)
moisture of

unprepared samples(%) 0.3
moisture of

prepared samples (%)
total ash(%)
hide substance (%) 7
soluble solid (%)
pH

wnowo
LWk

*JIS K 6554

BE T 245 Hpr

* 1 YZAFBEZN (B T670 MEETHHAHEE

DARZEIT-I. WS o= ZF 2OVt
AR D2k R A2 Table 1I1TRT.
2.2 JoLE

JEREERRFE NS EEICE->-THRERAD 7 o A
THLEMRL, Y2—EVI< v ICdDEZE1m
FAELK. O/ y FETEDN S 15cn X 20cndD 3Bk F %
6MERER L, 3MZE1ME L THEARICH L. 1,
70 LEQRPBIAEREIZITCTH - 72,

2.3 BgAR

E#30cm, §El6cn, MEERE25rpnd K5 L%HEH L,
UTOMFTHEERBREZT-7/7. FRALCKBLVER
OHAMERZY 2 —EV/BDI/DLEDEEICHTIH
FETRT.

HFn : 300%7K(40°C) T 5 ke, 150%7K(40°C)
L.5%FBEF MO LBIT0.5%KBMAKEF MY VLT
604 mE#x L 7z.

FFEE : 300% 7k T1040k ek, 1 %miEHY 75 / —
JVSCB (FoLihilE) , 3 BMAKGBEFT MYV LA, 3%A
&% =% =74 08 (Bayer) X0, 20, 30% D
2V U RHB0E I EYFSTIHMEIE L. 60%K

(45°C) Z@mU, 1042mEE L ik.

hg : 210%7k(50°C) , 1 %53 /) —)vY vh—EN
B (Hoechst) , 1% #609 (FobihAg) , 0.5% Y R—
JVICA (Stockhausen) , 0.5% 1 » A )VH4 v A (BASF)
BLL1%AFA SK (FHME) UULos5EHEOE
midOFNHMIEF) T0AEEL, 0.5%FB (1:5)
Tl154MmEz L7z, 300% 7k T104 ke L7z,

BE%, NS Ui, BEED/LEATILIIS K6550
¥ TIT- T2

3 HRIER
3.1 #YVFKSI v DRINER
WS = 2R 2OMTICER LB, My
Vo VIFRADOANAEIIEEEINTOEIRBORE
(JIS K6504003. 3. 4) B E i3 REEOBMLE R
MK, K20.3%LLFTH->T, D 7gx10.0mnol/13E




€AY Y LEE 1000l TR YIEE, BOpHZBIE L&
&5.0~5.5Th Y, sV VAERBDEDERKE
T, 4ngll LOBEADZEITED— FiE- L
T, 22T, CORBREFAVTI <Y Y Folik%:
AL, TR, K4, 2B8ES, WEBBEES B
VS = vR3 I ESTFSERBETH -7 (Table 2)
TIROHEMSY v =Dy =R IEBR60~80% TH Y
Y, g2 Uy RbhoEMS v EFNIZEB WG
WEEZLNB.

Table 2  Analytical results of vegetable tannin
extracts”

test item tamarind mimosa FS
moisture (%) 8.5 8.6
total solid (%) 91.5 91.4
soluble solid (%) 88.5 90.2
insoluble solid (%) 3.0 1.2
non-tannin (%) 27.8 30.1
tannin (%) 60.7 60.1
pH 5.1 4.3
* JIS K6504.
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Fig. 1 Shrinkage temperature of retanned
leathers. O : tamarind, A : mimosa FS
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Fig. 2 Tanning degree of retanned leathers
O : tamarind, 2\ : mimosa FS
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4 # @
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Table 1 Properties of oxynitride glass.

Properties Oxygi;;;de Raw glass
Content of nitrogen(wt%) 1.2 -
Density(g/cm®) 2.53 2.45
Transition temperature(°C) 611 551
Softening temperature(°C) 682 624
Thermal expansion coefficient(%) 0.41 0. 46
Vicker’' s hardness 671 622
Young’ s modulus(GPa) 61 63
Amount of leached Na.0(mg/g) 0.39 0.95
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(A1) THRTY VI LUTRIGHEIZE > 7. 300~500°C
KmEEhicvyay, AREXS A FAIRBLUTR
TUVAEREICEREEEBEAREEAL, RIGXE
7o, RIEHRENIZ0. T~ 2 Torrd—F@EICHEFELK. 1
BRORIETH ] und EXDENERL .

* 1

ARERT, me & SHEFEMR, AEE4E, @EERLFT, BRAF g

4 5 AR

3 HRLEER

3.1 #4¥Er FEOEK

BERAT AL LIOEROBEEEI R LEI AT AT
T FEOEREEIZERBTIIMoERIT SizERLD
A&, EARETRABE LA NRAEL h K&
FRERATRXTRBCONRDENA Y VAR DKE I
sl INED, EREENPRKEODIINEMoER &
CONRDMEETHD, RMBSIEREAT VHR
DEEENNINZ EDXDO T, T, FA4¥EY
FEEBRLPTODREMENE L, BEMRICHZ LK
TEYME THHI L, BLIURABOERITH T, &
HEDFEEILLDSAYEY FOBEREENERT S
PEOONTHEOERWEE—FH L. COHRIFHHR®
DBFEHARBMERBOMBERTIENS, COWEFIE
FAYEY FREOBREICOERATIEEZEZONS.
3.2 VNAZTHEDOLEKK

DN TIEOERBIEIERBENI00CE TIITE
W7 > 2THY, 350CLUETEHIFTROEREETH
Sfc. AT VUVARERIKER LU VA= TEDORRE
BEHIEDICERTEIENEADON, EHORDIC
EHIEV, EEENEAL, 0. TTorr TIRIFEL72(100)
Rr#tzERrLU. MOERSEABOEBINRINI.
Ca% F—7 U EIZAERBEN00CETTELT 7 X
THofchH, 5000CTL FFEMBNE TS &iITL DAL
HeicEZ Lic. LaL, BRECEMEEZRAD NI
Nole. TNOEMLLEOHE*EEETFHEME TE
B9 5L, HBEMOT vy Ta—FT 4 VTETHERL
THEAEHE LT, BELUEEEL > TWVEI EHEA
Ule. SHRERTROEHNELEBHNOENLDEND
B, Yy T—#BICkD, ERLETOA L
I VIRIIF-DRENWIEILLBEEZEZLONS.

Z & X W
DimEER, BFEEEF2LW|, 28, 483(1989).
DMATE—BE, MWEEHMBTERES, No. 39, 26(1984).
DAEMEET, TFERZS, EERIITEKmE Y —
WFFE#E S, No.2,58(1992).
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EAF®E, BERERAE, LEHFM®ER,

BHER TEEER, *1

=]

1 #

PVD-CVDEER it L DEBL L7 E1b R FK (BN) JEid,
—BRICEZEPHEENENEEDNTED, BNEDE
LA 2 ETH8EEL > T3, BNEDEEICE L
Tid, BNEERSHPICHIE UIcBA&7 €IV 7 » ABN (a-
BN) WARDBRT v E_ LR EWEAT S I RIS
HAARTE (c-BN) La-BNOREETIZa-BNEHIZZ 5 v
IORETEIENENREZINTAEAY.

AFZ 0 TV—T 4 VTETERLUIBNER, 0B
AF ¥+ NP LBEREONICHESTS. 20
FEoRERD, FEELZTTEIMBEICOEBRLTL
ZIENEZONS Y, HMTREDR - It KAFIZ
BN A ERMEE L T OEERREH~N/.

2 ERFE

SETRRPTORRE S S X< A2FA LRSS A
YTV =T 4 v THRICE D ER UBNEIR, EREKRY
RORIEWA+5375a-BNE (KHEBNEA) , EFEAY
FOUZIFT L ¢ LIRS UBNIE (BEBNEB) LU
a-BNE bt EEe-BNEFHKRE UBNIE (FEEBNEA)
D3FETHA. ik, REHEZRF (4 x107° Pa)
1073KT75. 6ks D AN ELER % U 7 EBNIE (FF'EBNIE
B) bEBRIcH L. ERicREEL LTV
IR, EREBNEREHIIEEHE R L.
BNEDBRIC X Z2EHIRRIZ, EREIS GEXHEE
#30%) , BEZERT (HMEE 100%) BLUTKRSI
FO(FEHEE 65~85%) B L, —FHE 2 &ICEPHA
12k BAREE T Hk & SEMBIER TR~ .

3 HERLExR

BNEREARK P PEBERPLZEICHE LS, 0T
NOBNEE BT Z200BHBAK I, BB
BEREDSICABLT SO TREL, HI3HHEELE
IHE L LiED 5. BBNED, HHREORL - 2R
RTHBL LiED 5 E TOBMAFie 11It7oy b LK.
i, BWHBNE (B) LHHEBNEE (A), (B) 04,
HBREIPTEIABILIEZD SNIED - 2D TFig. 1 ¥
Koy PLTWIEL. BEME LD 5 F TORRIE,
BNEICE > TREALY, TLHMNEBEICL-THRLS.

AFX T V=T4 VIETHERLUIZBNEORKHTOE

Wi, smilise™!

TR AR

104 1 1
| e 100%
O 65%-85%
30%

163

Time (hr)

10

[¢]

Py ] | ]
(&) (B) (A) (B)
Soft BN film Rigid BN film

Fig.1 Time dependence of atomospheric degeneration
of soft and rigid BN films left in air of
relative humidity of 30% to 100%.

THOLLBNED B#ELIE, ZRFORMEENEIEE
B, EEEBNEL D SHEBNED FNK D At L
PI. BEEMBMAELLCEEBNE (B) o84, AB
X EHELC, EEMNHBMENEELMEHRDOS 2 2
EEFLTWS. ABAL U785+ SENEE S EPHAIC &
ZREANETHNIGER, WITOOBNEIC ML
Sy IWNREL, HETLIONEDONIK., Fih, ®WH
BN (A) OAITKRVBT Vv EZULEEZ SN DM
ERFPEERICARL TS0 EEINTC.

4 % H
RISHEA KX TV ~F 4 VBT UIBNED 2 S
POBEICLZEERREFIHER, BRITL DM
NI Iy 7 EERL, HETHRIENHBE L. &,
BREDOKREARTRNHABNEDES, BRICLDIE
WIEHELPLT I LMWL L.

Z £ X M
DEBEE, BNSHEK Y v RO T AFFRE, (1991), p.
1.

—48— -
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10—-1. EXAFIIFFIPINEIT X ST D5

ERIMESE, BN E BRBREE, FLEFE™, FHHEX

FARE, *1

=

1 #
EETITONTOIEROEERERLALSNS LT,
BRROBRBEDIZELEALRERENTHS. INETXE
DRFEEDOR RS 2 CIIBREETEUTE 284 %, F
Hold, EL, RIALTE . BEF, T0OERENE
RELXFERFEMITLOELTEBEL, WALLIETS
WHERNTONhD>DH 5.

BRE—IKBEENS L IERMAMFRIT, FERENERE %
HORENTHDOD—DTH 5. ZOFEREHNEEZR
EBTADEEEICEZTHY, BEZTOBRITEISRARS
n, BPLsHE RETCOREMEEZHNTEEIL
L Rbho TE K.

WIREREHT, EEPERME L EOZEESRIREY
BEGATVADOT, WEMHEDEREAREEZONS,
ZTIT, BERTHLINODRHDIEREISE &HE
LU, WHREKFO%REDHRI O TREME % BE L.

2 ERAFE
BERAFNEEDZ, BEH o@Dy, AEmIZIE, X
20mn, EER0.SmoeR(ARESERE, SE/EICAE,
Ag/AgClEEERE, MBICIKRFEREZML, 1z,
0V~0.5VOIEEsKEOEBEZ AN L.
{LFRFEDICED, 4TI/ FF7=2/) -IVTERE
i s Uk, WREREHE, TIh U A4 U8RE, RER
e, BHmEEnTN1IETHS.

3 HRLEXR

LEMEATPEMHESERIT, EPRICHEMD ZERE
BEETBEIE Db - TS, SHREKEHE, €0
BAERECHERBIEOBELESUIENERTFEINT
WADT, EPBROIGENAFINSG. £IT, BRML
FWEBEISEEBEL, Fig LISRULcE D EF v/
VI VREAVE VY VADINY — AR
ChelhEgd s s, Rk, REBEEDO/NNS -2,
EFIUTED, BBLTEORIGENDY, TAAYA

1

B 155 382 450

FURBRBBEIVTED RS - ER3E BN -T
W3, Fil, ERLTWRLR, BFEETIE, WIh
bPBBLIVEDIGELRENRLZ NN -V 5.
D&, REOEBREHTIE, RWEOATIY —
TEITHIRRE AT A ERTERON, EREE

g sl &icdy, FREUECERILTEZEIEDS,
EBREHCEREHMORIUTL D, TR DB
HEICEBEEZ OGNS,

Patterns of relative values of the capacitances and
conductances(Cx and Gx) for each commercial
drink with the bare electrode2).

A,B and C are the results for a alkali ion drink,

a fruit drink, a carbonated drink, respectively.

Fig.1

s E X B
1)Nakata S., Yoshikawa K., Shoji M., Kawakami H.,
and Ishii T., Biophys. Chem., 34,201(1989).
2)Mohri N., Katsuya Y., Nakata S., and Yoshikawa
K., Bull.Chem. Soc. Jpn., 66, 1328(1993).
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10—2. BeEHRMOS FRMEEICE T 25T

FONFNG, HHEESC

RETEHFEED, * 1

1

KRB, 4 F2E WEE2L BHPIILVF-O
¥, MEOAREBILIEEDBLE LT, FEFICEER
B, BOZNICEBEEL TS, Joky), Zhso#e
DOEMEHSREREZEEHO—DE LTHRZATL
5. ZIT, IHODBEDS L, S FREBBEEDOE
BWICEELT, O TREMOEREMEQBRALE
HBHBEMERTIAPTH 5.

AHRTIE, OKBELT, #FRHFEMTHZ7 5
T Z—FNDAF RBEEOE EER B THIT,
Bt ESAaNICEEIN Iy RA—YavEaEEOY
gant$ /) icv s —-FNVIL&LE5 05 /)4 RES
S5— FOBEHMBAT, TOMMBEE S F A BT
DO THRITEMA 7.

lll

(=1

2 EBFE
BEMEBOFEIERERAETHIY. /70—
TINOToory vEEKE 60 525 ) 4 FES
S— hkBEE (3u)ZBOT25°CTIT - 7. i,
FREBOCL S — MREZBOLE THRDI.

FA S ER

3 HRLEBE
Table 1iC15—27 5% -5 (15C5) , XN/ ~15—
757w -5 (B15C5) , 18—27 5o -6 (18C6) ,
IR -18-0 5w —6 (DBI8CE) , Yy oAF
Y/ -18-7F7 -6 (DCI8C6) , VX —24—7
S =6 (DB24C6) , Yy onFY /) -2U-0759
v — 8 (DC24C8) oMM EERT.

DCIBCOMD M HFEIT18COE RMETH - 7. F/z, DC24C8
DM HRIEDB24COITHRTENLT . Zhid, 70

ANFY ) EREONSESORMM L s ONFY ) 75
TvI—F7D1 185U 2EKREBRICHELR
WIEEIRY. PV Y ATHREOHM &9 DB24C6
EDC2ACBITBRMEICH E D EF RS NTLA, 1806, DB
18C635 & UDCIBCOTIZ 7 F A4 L BIREEIZ W & 0 IC B 73 -
T3, HEDRCECHFA VBRE LRSS
C64°DB18C6IT L~ TDCISCHIE A BEDHME & & 1< H
HENZELLCBIL, BS54 FTRbbRENS
V4 )4 FIcs LT BEDE D - 2.

5 E X W
1)K. Nakagawa, Y.Inoue, A.Tai, and T.Hakushi, Anal.
Chem., 60, 2527(1988).

Table 1 Solvent extraction of aqueous lantnanoid picrates a

Ex®
Ligand
La3+ Ce3+ Pr3+ Nd3+ Sm3+ Eu3+ Gd3+

15-crown-5 9.1 10.7 12.3 12.6 14.4 13.7 10.6
Benzo-15-crown-5 8.5 11.0 13.2 13.6 15.6 14.2 10.8
18-crown-6 22.86 24.3 24.4 22.8 22.8 21.6 17.1
Dibenzo-18-crown-6 2.5 2.7 2.6 2.5 2.4 2.5 2.6
Dicyclohexano-18-crown-6 24.2 26.3 19.5 12.1 81 7.1 6.5
Dibenzo-24-crown-8 1.9 2.5 3.0 33 3.8 3.3 2.6
Dicyclohexano-24-crown-8 13.1 15.0 15.8 16.1 18.3 17.7 15.1

* Temperature 25.0 %= 0.2 °C; aqueous phase (10cm®): [lanthanoid picrates]

= 3 mmol dm~?%;

; organic phase (CH.Cl.,

10cm®); [crown ether] = 60 mmol dm™°.

° Percent extractabilities determined by spectrophotometry.
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WFse A, BeR R, BiIZEZE

BAFE 5B

ll}

1 #
AmDOREARBFEEImEXE3BH T, RAMHIE
MER NS, —J, MEBPORRMEFBRELE 2K
BALICE BAA T 7L - N—DRAEDLEBRILNEDEHED
FRFELD, ZORRELTARHICERYE LS.
L3Ity — TRET 5 %IKE, No. 11-6i38
BALIEE #2BL, WMIEOMBILREF>DI LEERE
L7cP . AFETIR, TOHEBKOREEZORBLEEY
DHNBITDONTHRET 5.

2 EBAE

2.1 f(EAEHK

By —IlEOTHEUICRREZ6ER L.
2.2 HHORZE

B D RZEIZ. David Malloch @ — kK ZEFE M 5Bur-
otium TH 3 ERE L. £ T, Raper & Fennell ¥
& UKozakiewicz DBRRBEN LT DD REAIT - 72.
2.3 HEYMOMEELHERE

Eurotium No. 11-6D# M Tdh AKEHRBILME D
HEZFHFIIOVTIE, ST 2ERMEL28CITHT
HIEERNAME AR Uic. £, RBEUKEHO B
RE, MIBETFTIVICA VA VA F IV AT IVEEH
LT, 38CTHER L.

3 KHRLEZE
3.1 FERAHMSS4BELICHMIBOMBMILF TH SW
H£#id, %IKBEBurotiun amstelodami TH -7z, ZODHE
HKORFHELVOFEROBAMESEE AFig. 1ITR L.
FOIHIRFIZML  XIk4.2~5.0 X 3.5~4. O nD 3R
EEICHEBEICUIEER L. <y P EOFERIFOT

Fig.1 Photograph of strain No.11-6
A)ascospores  B)cleistothecium
magnif.X3000 X 40

~1.0mm OREXXTHYy, HAEELEFEL T

3.2 EEYORBMHEDERERILEST LD, 4
AILEMOFEEOFEARB L. TORRE, HEHD
LR BRMANN RN TH - 7. KEMITITZHIT
U TRHREIE N -7z, HBiEMAF MY Y LDEER
RN TH -7, EHEREUMICERLCSARHE
ODREIVPBETE /2. BILTETIVMEICT 3 HRBKE
T DB R4 ig 21T R Uz, KW EBZRS
BIFRHRICL DBE LGS, BEBLIEE OB B H &R
VHBENBEETH 7. TOWHIZ, BB ENESE
TS DOPENDER A HET S & EDITHEEELDR
MAZEIETAHMENS D, BEHRERT OO EEE
T&EI.

. 1

ll atmospheric |
= +20 L 60 3
= =
g methyl oleate =
E =
= =
= =
=y ~~
S 0 1 with H,0 extract | 40 3
= =0
S =
= =
< -0 b - 30
with (NHo)»S0: precipitate
:J{-. 1 =1
0 60 120

reaction time (min)

Fig.2 Oxidative test of metabolite
for methyloleate at 38 °C.

4 % H®
MAEMDOES 4 5B IR RA2HF L, KEI$Eur-
otium amstelodamiNo. 11-6& R, 43k L7z, oH4pE
I BBACHDEF EEHITHBILHE L TOMRER
Rl BmABICE O THEATREZ RN BBIY
SRFNE, BEE TREORETHS. Tk, HiE
AmOBEREMICHFEETE 5 E0WHEITE - T2,

= & X m

DA, wlZER, EERITERNE S -
zEESE, No.2,73(1992).
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e &, AREfgTH, SRFEM, ARmA
TR LR,

1 i
R T RERTE, R LORBEETO DR
BAEPHMICHERARVRET LU LEORARDID SN
5EDITIED, TOMRLBANNTL S, KFETIHE,
BRIt OmE, FHEZW LML, O o fm
HEEET XL RREBATHEEHIC, FHEREE
W OHEIT & 2 RO R EHR LS T I @ E O -
DO THRE L.

T

2 ERTE
AT, K BRI ONRNZIAER S L 13BR &%
WU, Sk, HEOTRT EOERDHEZRE L.
WAMESE, R TRARZ0 g1 L100nd @ EE K
EMATALERES>BEABLTHELE. ZOAHKIC
DWT, pl, BRUICEE, BEERSERE L. BRK
S, A0S EYAT - EETERL, 806 XKRAS
Hrisick b Na, K, Mg, Ca, Si, S, Cl:2E=&20L
7z. 78¥, Si0:, S04dSi, SOEEME=HEL T
Kepto. F7o, BHLOBKIEAEZS0~1100°CTHERKL,
H#ERR B L OB ERSOBE I DO TR Z1T - 7c.

3 HRLEXR

3.1 5+ oEEYHRER

R togml ki, 7k, ER, 28, RladrE
KA THD, REBERZRBODONTIN 7. Fiz, B
R TICEANOOEENEZ SN ALESITERIC
2&E, AERLOFAFEREODONTO BHEBRIY
DEIZ0.01~0.04% TH » 7o, BAMFIT L B MBEERIE,
Wtolik, 4, BRELEOE—-7%2EFL, #RORB
HHMtEOREBERITDO N - 7.

3.2 FERMtorHiHEg

BtontRBEODT, 6.2~6.8THDH, TDELK
IREE H9T~2T5uS/caTh -t Fihe, 2BEBRITE
(2139~312mg/ 0 TH D, S O041F25~144ng/ ) DEE T
»H o7z,

3.3 BEREOBEHRR
800~1000°CTOHERAD AERKR TIE, 0EHDK
TTHEREIED SN, T OEKRYIE XEETTE R
5CaS0,42H.0OTHAIENERINIz. —F, 1000

TRA

* 1

— 52—

ZXREFEROBmALIZE Y 5P

wiiEz, BHF BT, #mEdERE

17,
£ T 1 R

CULDOBETHERLUICES, AERZORAIRADS
Nd, BETOREVAERZAMET S I E0H S
otz ThoDREBII >0 THEERBRAIT- o R

D — | #Table 1 1Z/77.

Table I Results of leaching test

R.T.*" 800°C  900°C 1000°C 1100°C
olil 6.2 6.6 6.7 7.2 7.3
EC*® 357 258 248 98 95
Na 17 31 35 40 37
K 16 19 13 29 20
Mg 19 9 5 T 15
Ca 17 17 16 12 19
S10. 27 12 32 217 41
S04 144 105 60 15 10
Cl 23 21 26 21 4
Total 263 214 233 157 146

%1 Room temperature
%2 Electronic conductivity : uxS/cm
Unit of soluble component : mg/Q

BHBEOPHIHBREEDO LA EEBIIH LA Z
AL, NadZEA S ZNITHIEL TS, BRIcEES
FUSOMIBELAEEGITEL L, 10000CLLETE
FIF—EILh D, AERZORAEICHIET S I ENHS
INMTTE o7c. Fio, MEAH S UK Lz +
O T, HHAORERRERETIEIAERRORLE
RBREHohT, YHEUESEOSHEEOVR L EEE
TERZEWNX-TLHERRZOMBNTRETH 5 EER
LG, X5, BROoREXBRERIS, BERREE
5~15CERXRAIEILE-THREHRBOF AL
IR TEE I ENAS NI 5 7

4
KR EARERMNTORE, SR U/cRER, ol
BRIEE, Na, SO0 AERZORLEENIG
TEHIENESMIAD, THALRFOERICL-THAH
ERZOMENTRETHLEEZONS.

il
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# OtiE, AEFIRK, LOFE—

A A RHR

1 #% &

BERFE UIcAER - F TR, AMBANEROEXS
MOEHEEN—FNICEEIh/ICKBICHS. Z0XK
i3, KEBLBERMDZEEET S, KAHBEMLE
ROBIZBENOTEILRES. CORE, AHEKR-F
BEXHFEICELSBEL, COIENKER- FOK
FUREENE->TVE, KHETIE, TOREBEIE
IREAZEBALT 2 HEEERARET LI LEAME L.

2 SEBRAk

RERDI%DA T I VRIVALTIVT & FIRESH
100ERIc >t LT20%38167 v £ =7 LoKigHE 3 HAMA
7ebD%E, GKRINBDS T UHF v I, BERER
DPETF v TEEOINBRAT LV -BF Lk, Fv7
Z150mm X 150mmD < v MRICEKE L. 2TDO<y %,
Ry FTFUVRZROT, REL60°C, BEFR0.54 o
FE14/ mOFGETHREL, EX 9, kLE(.§0
WR=T 4 I NVKR—- FEE-R UK. BERETIE, Fv
Twy bEvYa-vILBORERy PTUVRXETRE
BECE->TRERINIBAHEMAICESE, FvTB&
VEFRNSRAT HKEREZOMHZMAICH LR
HBEIEILE ST, F vyl ITKEKMNEBLKE LK. QE
%, TVRBB 1 SENITKRERKE T - 1.

fEBL L7/ —F 4 7 )V K — K 5500 X 50mud B X g
REABRA ZYIOH L, ZRKPIC24ERRE L1ED
BEXIBRE, BEAPIC2HERBELCZOEIRIEE
FrhThilZE L.

1E50mm, £ X 140mmdehiFABRR 1T, /¥ 120mmD %
HTHREPHEEZMZA T, MIFEISLTHITFY 7
FH A, $7z, 50mnx50mmD i3 MR RBRAEEX S
MIZEIERD, K- FAMOESENEZThENAZEL .

3 HRLEXR
BERKERKIC, Fyv <y NEAHEENIIKES, F
vy TIOKESMB A UIcBE, ERKPICUFRRE
LickDBEIBERS LU BREKPIC 2 FREERDE
XRE L, Table 1 IKFRTLIIC, BEBLAIVEFEOD

ED#3/4~1/2L72 ), RBEFRIEWVIZFIERD Lik.
—F, KRESWUBEZELISEEOMIFES, WIFvr s
8, 3 EEER X, Table 21T RTLHIT, UBAEH
XL VFBEHITHNT, PRETFLL.
BEIRRENBRD LU, BEHEEMET LD, Kk
ERMNBIZX T, o - 20ERCENEML, &
BEINBATEIEICLD, BV - AIEBINT
WAREHEIRIVF DR T B LRI, NItE)o -
ZADMKBBINE Il EEZONS.

Table 1 Effect of steam treatment on coefficient of
thickness swelling of particleboard.

Coefficient of

Press i )
_ Stean thickness swelling (%)
time
treatment ) .
(min/mm) in cold water in boiling water
0 5 untreated 11 4 2
' treated 7.5 32
untreated 16 43
treated 8.4 23

Table 2 Effect of steam treatment on mechanical
properties of particleboard.

) Bending )
Press Bending , Peeling
) Steamn Young’ s
time : strength strength
. treatment modulus
(min/mm) (kgf/cm?) ,. (kgf/cn®)
(ton/cm?)

untreated 270 27.6 15.
treated 230 25.7 14.
untreated 2 9 6 33.2 15.
treated 263 30.0 14.

S| D |O| D

4 #H =
BEREFOARMF v TITKEIMBERK T &I L
->T, BEMEEIPPCETTEN, N—F4 7K -
ROBRARKDRETH BKMTE DKL EIREKR
TEBIEPHSMNTIE S T2,
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NBRALITEE 9 B 5T

BE E, £F& # BELE, ZUXH AFEHEE LEER, HHE3, XRESE BTHEZ
A JE 57 7 5B
1 H iy hERE, COBKRERUEZACT, FHET2IE0T

KRB AV—HPFE—LEAOINMIIIENTMIAE &
DEHIRIBESDETSITIE, V—FE—LERZRICE
DERBUEIRNVF-BEESGTOLV—FE—LITEHRT S
LEDPBEETHD. TOMREZROFT, #5414 FRa—
THRAERD LI, ABHARBRI ST —VERHS
A FRI=TFICBIEREZORREZRNVF—HEFE S
HOBBREWUSMNIT R, EEMNICZRIVF—BE
AWEMEL, V—FMTISB 2@HELERS 7.

2 EBRFE

EEMICZRIVF—FEEIMEUNEST S HikE LT,
EVR—IVEEERILICRBEI S FEEEE L. 0
Fikld, Fig. LITxRd &I, #5354 FRa—-7ToHO
IOKEENICEZREOHEIZ, NEXBEIVEZIENT
Z=3EX0.lon, BR0. IlmmOE Y Rx—IVER O i T,
SORZOTFTHICHOL D FEHMUTRE LIZATHT,
HAOZBPETEZIEICEST, #5414 FRa—FoHnO
KHBITBIRNF—FESI %z, EENHELL D &
THHDTHS. AOE0 41mm, HO£20.23m, £ X8.8
mADT7T—NEBMDHTA FRIA—=FIZ20T, Evk—
WOMBIZHTZBEN O RNF—EEM B LV
IRNVF—DFEZI VL -5 FZAOTITY, Z0F
— I EEIZUFOL-FMIEEZR T, L—HFE—A
DRFEBRZEZT-7. T LT, EBRERICH L THRE%
mz .

3 HRLEE

iR B R—IViEERAY, BES EIZEIFE3 IR
F-BEMGBLIVIRNF-DHEET, ZOHE
WASAFRA-THARRIDEBRLINIE-LDER
LT REEE2FMI A EICBLTOAI ELDY -
7o, EHIT, ERERLD, E-L0EBDOHS 1 KR
I-7ONETRHTIEE, ZOE—LDHFE >R
F—IZ, AFHAIKL-THREZHDODRFERELICIEL S
& LT, BIRAZEH (FEC) 28BE L, AEOE K
EEZRLIBRLEOIRNVF—1T, EBREREIZIT—
HTaZ&bdhoik. iz, #5414 FRa—-T240

&7z, Fig. 2 (I, BRBEEZDHR AT A FRa—TD
HOWKBIFE2ZRIVF—BEIERT. ERERLD
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Table 1 0. permeability of plasma-treated LDPE films.

Precoated Permeability
reagent conc. (cc/m?24hrse
%) atm, 20°C)
Base film 2,650
Coated film A 100 2,530
Coated film B 50 2, 360
4 B

RYVZFVVDHARANY ¥ —HEELEIES72HDIT,
WRDO/N— Fa—- MZERTAILICIHDARTESE
LT 5 ENTE . L L, AANY - 0fEiF
FEATRTHY, FREERPT I ATLBEHLES
SICRADNLETHS.

& X W
Dl 2, AEFMKR EERTERMt S R
#HiEF, No.2,65(1992).
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HOCTAE LSO RBEAICECEHKILBEIEK N
Teicdh, BKEOETPETFHRH IO DO EEZ SN,
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IFTIENENIH . BEEPEAERTS X<
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FICETT 22, 20BEABETALEERT S AMEL
7LD TREUEIL, MET T XU Lk d TIRHGEIC
HETS. LEEREBFEZLAEZEI LEBIZDNT
BEBEEAZEZ THE LU REZTable 1 1IR3, &F
ZALERI LB TRBRRENM ML TS D, 4B
BREADEI s TWBI EXERINL.

Table 1 Atomic Concentration of Polyethylene after
N 2 ~Plasma~Treatment.

1h 60days
Take off angle

(degree) %) O(%) N(%)  C(%) O(%) N(%)

20 75 15 10 76 17 7

30 77 14 9 76 16 7

45 79 12 8 8 13 6

70 8 10 7 8 12 4

90 84 10 6 8 11 5
4 % i

PETA2ASREBEREMETTS AUBTEEX
HAERENEL LY, BKCAEDREEANETIH
Eh3. BEFLEFREILCPEIBENEMNLTEY,
FHTEADREI > TWHB I R INI. '

z & X #
DFEIBE, &2 FFSTRE, 39, 1319(1990).
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BEE®NLZ I ENMS NI - T,

Z £ X W
DA\, &) 7, m\gEsE, B I L6, 69
503(1990).



3 2.

RY T2 by —TIVEIEERY AL T 4 VHED

mHEEERY v —T oA O3

&

B SRR R,

By, RE#IE LDO=E—

A B R

=

1 #

IV TYV VT TS AF vy I ELTHREEINLRY
JxzLvz—F)#IE (PPE) 3, AT AF v
ZICHANT, EncBOEE, SROEESIUCERN
HHEEIIEEMHEELTHONTEY, AZHAREN
CETHRIEIATHS. LML, mIH, mdtsid
i R CoiEIcEALH D, WABEHSEEIN
TW5.

ZOHED—DDHFEELELT, hEOZ V=T YV
TTSRF v 7 TIHODATO MM EDOR) = —T o
4, RUV—T V2V KL EOHEBIITXBHERSD,
T, MERELZLEORBAKE UTER, "Mtk
hThs. L, PPEIZ20WTIR, TOHEXEDN
Ulcttb i E DA B ORRICET 2RI BAICT
bDhTVEN, BEARMAHEGAOEREDE L, RY X
FLUUBIBERBET S 00, ThEEL UICEAM
BrH 2723 THE. Ryw—T7o04icL2MIED
WE, MEBEOURIEEHLEL BREELERS
DHOEMBARNLEEL > TS,

Z2ZT, PPEOEMEA(, SHEERSZHICR
JF L oHlE, RV oL Ui EoRIA LT
4+ VEBIEBERERR I AF v 7 EDRY v—T o114k
=Ef L. '

2 SERRFk

2.1 ¥

MAMOPPEAFEHL, RUALT 4 VRKEEL
TRIVZFLUVBLITERY oV UBIBEER L.
HBAFHELTRF Ly -V v R T oy 7 HEAK
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2 EBAHE

2.1 #H#

RYZF LY T4 VLAITROEHEERY =F L v
(HDPE) 7 4 VA& W, T2 Y IVEE (Ac) BT
AL BT EE (56°C723mmHg) LTHOLI.

2.2 TFSX<HMBIST MNES

75 X< BTALERIE, 13.56MAzE A RAERE (Y20
AVE—F T a FVHFFE, BP-1FR) 2HVLTIT-
fo. 745 (1 X6cm) /B EICES, HiHh208T
FrE R, B2 05Torr, mE15ml minTATT S5 X
TR AT o, TSI ATBEBE, T4 NVAEERICX
SGLTT7 4 NVAEBITRNVAFY FEEBAL, BEBITY
4 VLA ZREEIZANL0vol%AACE ) = —JKIAKAEMZ,
ik, #% LU T60CTIMESR2T-. Bonk
757 b7 4V A3 —BAEBKITREEE LTH#HAELL.
2.3 ¥z

737 LT 4 )VADERBEANIE, T — ) KB
TS (FT-IR, — a3 L —#%!, 20DXB) A=A
TEeRGtEE (Ge7 Y XL, AHEMALI ) ITLDBEIEL
7o KEEfEA IS EMAT (BMABRFIERSR, CA-D)
ZROTHE L.

3 HREEE
PET 4 WAIATT 5 A< 2 AEMBe Uitk BX
WS LTRIVAF Y NEBEALKRE, ®/ v—KER
ZMAMK[ULEAIEEET 4 VA BITARLCEER
NOBEERBEFFNIT ST r TR ENAONTEY.
Fig. 1iIC30MMATrS X<%BH Lk, F57 b
Lic 7 4 v A @BLUTRRET 4 /U L (D) DATR-FTIRX
X7 MVEFRT. (2)TEIT05, 1244 KT 11T0cn™ HiZ
PAACIZ LK BRI F it Bbh T 3. ZDOARY ML

MOPAACIN T 4 WA BT 5T PLUTWLAI EDHERX
nic. VFNDOITST T ANLSTTT bEMDEEL
HEEMEADH SN - 2. ATR-FTIRRRZ FLHO
PAACD A7 )V AR Z )V I B 2 5 1705¢cn™ " @ BRIR & P
B¥L LT, IDPEO CH . EICHE X 5 1473cn™ ' D I
OB S, 87375 7 hE & FS . ATR-FTIRX
RIS KRDIHAHNETZ 7 bEEBETTOS
S A< BHEHFE T, BHESHROREAE L SIcHEmLk.

IKEERAIY, RO T 4 VADBFEDI00 THHD
WL, 757 MLk 7 4 VADBERNTNH60~T0
P THhHolk.
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Fig.1 ATR-FTIR spectra of HDPE films.
(a)PAAc grafted HDPE film
(byVirgin HDPE film

4 % @
HDPEZ 4 WA ATT 5 X< BB 24T - o4, Adcik
BBEAEMZT, RSk MBT2I&ickd, 74004
FHICPAACE T 5T FTE .

& E X W
1DM. Suzuki, A.Kishida, H.Iwata, and Y. Ikada,
Macromolecules, 19,1804(1986).
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ERADKRELLY, JY—ZAMEL ozt EZ NS,

Fig.1 Helical rope-like aggregates(HR).
a:HR, b:formation of HR from the
end of tubule, scale bar:0.5 ¢ m
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Table 1 Roughness of specimens obtained by vacuum
heat treatment with various vacuum degrees.

(a)SUS440C

Vacuum degree

Raw material 1 0.3 0.06
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Runax 0.34 0.46 0.45 0.77
Roughness Ra 0.04 0.05 0.05 0.06
(gm) Rze]J 0.25 0.37 0.39 0.59
(b)SUS4207J .
Vacuum degree
Raw material 1 0.3 0.06
(Torr)
R max 0.35 0.90 0.99 1.11
Roughness Ra 0.03 0.10 0.10 0.12
(gm) Rz-]J 0.19 0.68 0.71 0.86
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Table 1 Cutting Conditions.

Cutting speed 100~300m/min
Feed 5,10, 20 £ m/rev
Depth of cut 5,10 4 m

Cutting method Cylindrical dry cutting
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Table 2 Surface roughness of ceramics by turning
with diamond tool.

Tool m/min xm/rev Roughness
Diamond 100 5 Rmax11.9uxm, Ral.2um
RO. 4 10 Rmax14.8 #m, Ral.Tum
20 Rmax10.9u«m, Ral.2um
300 5 Rmax 9.6uxm, Ral.Tum
10 Rmax 8.3 um, Ra0.8um
20 Rmax10.54«m, Ral.lum
Diamond 100 5 Rmax11.9«m, Ral.5um
R1.6 10 Rmax12.7xm, Ral.3um
20 Rmax 9.3 u«m, Ra0.9um
300 5 Rmax 9.4um, Ral.6unm
10 Rmax 8.0um, Ra(0.8um
20 Rmax 9.4um, Ral.Oum
Diamond 160 5 Rmax 0.056«m, Ra0.009um
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Fig.1 Output display of measurement result.
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HEEKD, oL RARREE (FERARD ¥
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2°C/min \L

Water
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Fig.1 Dyeing process.
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O Over Dyeing

Fig.1 Hue for over- dyeing with vegetation.
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marifolium pallasiasianum marifolium pallasiasianum

Vegetation Name

+ Once Dyeing

Fig.2 Chroma for over— dyeing with vegetation.
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Fig.1 The result for variation on one hank's yarn
length and strength testn on added twist.
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LA s (S-SHI%) O—HAFML TSI &I
E 0B B EEZ,S-SHIBRICTEELIR D B
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BTk EmE7— Y 2Z&#, (FFD) XL » THETHIEEN
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ofz. BH, FFIOEICAV OGNS F— ¥ B 2 "E
(nIEDEH) EROATVEKH, n=9&ELTF
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Fig.1 A example of data.
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Fig.2 Results of samples.
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R L3 g DBRMEE(T 1 SEBEZREL, ¥
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BTWhAL, 105°CXx200FPlEERE LKL, KERT
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CX 45 E1T0°C X 4 4 THME U7e.

2.3 [MEBRBLIVEZRORE

€EI5F Vv OMNFER, BEHEMEOHOMIE TR
BLbOETS7EL, MLITBORZEZDZED
SEH Uk,

T/, BERE, MILE&EYZBOKAE & ABKLES
FUBRKTHEAIUELE LU TREESZRE LCERBITRO
HEEBOENSEH L.

3 HELEXR
YUEHMTHOON TOAIHMMBERMIL, FRAEVHARE
RYVIZFIVARTHBZENS, 40, HkERY
IRFIVEMIZES FUMI AT, BEESEMOER

bE#Et L.
LY STV OBEAICHLEREBHICIE, IEED
WRERELD, M A o VMF-9, R T
2FNVEMITTS A b BN —11ZBW. £/, &
ERTOESF VEERLSWEE Uiz, Zhid, FiEsE
DL TERCRIIMI TS0, €53F Vi
2. 5wtk & B & { Licds, 41D & 5 I8z m
T3554, FEEEZERTHE, €7 F U 3BBHEIC
ZLL, Lad, BEETOHHENGECHIEHIZCL
EAETHAIELGLWSDIRAEEZ ST,
Table 1 ICESF VRELWISNICE T A2MIBHOE
TFUNBREEEEETR L. JOMRE, HEMTE
BALEREFEN160°C, 1T0°CE HIFIFR—DEERL,
BRI Ivts, EBFREIRISERIFTH 7. L
U, RYZZFNVEYE, FTEENOIvEEREEEL,
EERIBUBEEIOCTEHEANH BN EEL -
fo. TOHR, BEMICRTAETF UMIE, BReW
PREHORBIZZEHTHE20RY 27 VIR
MBEHNE DT ENDI T Eio, ¥TF v ES A
EIRLEEBHEBALTAVEAEHEOROLRAE
TEHEIEMNHB LS.

Table 1 The percent add-on and fixing of gelatin.

Add-on %
Fabric Add-on | (after Fixing
(%) washing) | (%)
Cotton Al1.35 0.54 4 0
B|1.32 0.49 37
Polyester | A | 0.6 6 0.12 18
B|0.8§9 0.39 44

Baking, A:160°C X 4 min. B:170°C X 4 nin

4 Bl

EFRICLY, RY)VZZAFIVEBHIHTEESF oD
MIBGEHEBEHEREORE OB EEMOFEMNE %L
EThHhBEI Lo, ‘

£ E X W
D#ENFE, A B, /) 18, EEEITHER
it 4 - &S, No.2, 111(1992).
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2.1 #&H#

HMEEL B DRI ER IS, HER Table 1 Mechanical properties of tested yarns.
T HEMT DL RFEM ORI 0il and fat content (%) 0.0 1.1 1.1 1.6 |
ASEZAhREL. UL, B Sizing ratio (%) 0.0 16. 0 22.0 22.0
HEITHREIL, ROBECEET
ZAL, FTh S RGRIET Strength (gf) 217 196 190 181
4T AV PRITHNTHEELRE Flongation (%) 21.6 22.0 23.7 23.9
THSEHHLL. ERBRTEH Fineness (un) 0.105| 0.124| 0.128| 0.130
BREZHARP THAIMELELR : ol s o
P . . Young modulus (x10° Pa 1.03 . .87 .
HLIAOEFEAZEMLT, B T Fourth repeat at 30°C 1.21 1.94 1.95 1.81
5, MRS DOEITBZYAD 7%
A ATy (2 =g . Loss energy (x107° J) 1.33 1.29 1. 49 1. 68
55557:fizgsigﬁgi*4‘5 L. Fourth repeat at 30°C |  1.25 116 117 1. 20
2.2 W A

a,gﬁasﬁ&iﬁﬁﬁiﬁﬂméggj} Flexibility ( 4%) 0.73 0.37 0.42 0.62

HeoahaBant (EHER ST-
2000) AL, %&ES00mm, FIEEE0mn/min T ¥ ik
IZHEWBIE L.

BEEMITIE, TMA (B4 3-8 FLEBSITHA/SS
-120) =R L, %E10onTO0 ~50gf% 4 @& DK L3I
R UATE - (Nl 5, MHR, BRI RILVF—
TRDI. Fi, BEICXZMEROEE, %E]1lo
ZWE 1 gf TREL, 30°Ch5250°CE THRIEFEEL0C/
minTHlZE U7z,
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SROYMI TR E LT, #kEDiITbOT V3515
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LABEEHILBR DO B, BEICLZWHEEE, ©
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RHREAL R ITUIE LIc kD BN EL o, BEER
BARICHET B ERY A Vv SRBIE, WP BEK %
ThHbh, YU FTEIENTETH 5.

4 %

BB TR AR O IR OIS IR R TR

SNTOETDEPLCAS OB FIDRICH L THEHICE

ATE, FRBEICLIZBLVAREEL I ENTER.

BEICKT 2 MEHRR, RONBEEDORE, ER

DEBREHOREILID S TNEFAUTEEIENDS
SROFWFMEEE LTSRS FE T 3.

#
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BB LTIV ONRIRTH 3.
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2 FiEORZ
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fo. Fig. LICZOFROWEZERT.
FMaking a design source by computer. j
[ Reduced colors. ]
L Making imageLfor socks. ]
[ Input a data to socks knitter. J
[Making original soclJ(s by socks knitter.]
Fig.1 Chart of creative socks by socks knitter.

2.2.1 avBEa—FIlLsmBERTFE

AVEL—FER, JAVE ST 4 TICEEE
HERT 5FHETHRCERD (AOcFEkRE, 7575
f) 2FH A4 —RELTHOLI.

2.2.2 ZF¥FICLBERFE

ETHA Y —ZAELTHWE.

2.3 $THREHDTH A AMEK
i, avEa—FoOmmEIC/ERLcHEEE, 32
Ea— M TREOHBICEBET AL IICTT— 5 5 H

I 5Kk (Fig. 2) ZHF L.

Fig.2 Recuced colors.

3 HToOHRME
Fig. 32, ZOWRTHELIA ) VFITH A 0D
HTTHB.

Fig.3 Original socks.
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Fig.1 Computer generating image.
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FHEZ, BYEM=, #IEE, R,

A TR e S

1 H 9]

Bolt, #RMMEER, BREETENDZRANES,
CNoDAZBICHELUICBENSEZBMNE LcRMEARN
BEER->TETWVS. KFRTE, #ENESGE (U
Ry 7 2K WEB2BOBEBIOBIEMLIZITV, £
OFFEERFT Uic. Fio, —BTHHRAR SIS TH
SEBEZR O MEOKR BT - 7.

2 EEBAE
2.1 FARMEBK
2.1.1 HMENESNL
1) Rl EmmE—8%7 €0 1%, FrER0. 13
FEOKBBRICEETECBRE
2) AR EHEBEREINBFIHIZLITS.
3) CoRBEE/) v— (FEBRE=)V, 7/ Vo= }
V) 5%, BBERLIKFR0. 01% DKIEHITIRE L,
1 BER A kAL TR U 7.
2.1.2 #iEmMT
mIT#H: Z—a—¥7TFR-260
(BETIVFLNARY 7—, BokEBBLUE
BREMITFD
MBS . MIFELTO,5 10, 15%FKAHAE
HiE/Xy K (2dip- 2nip)
Bh®E 80%, &% 100Cx 34
N—Fv7 150°Cx 34
2.3 e
2.3.1 BliRHER
B EHE (k) SeBaBEARm AR (ST-2000)
ZROTHEL.
2.3.2 TMA (BoHEE) #E
A a—EFILE (k) BBSITEE (TMA/SS 120)
EROTHRE LK.

3 MRLEE
3.1 S5IRABRER

—100—

T T T T T
50 .
w
=
3 {0} E
hel
o
a
(3]
@ 30 :
«
[£3]
20 | :
1 " 1 " 1 1 "

Extension (%)

Fig.1 Relationship between extension and elastic modulus.

O 0%, ® 5%, [1:10%, B :15%

FEARO5IRABE RIS, WMANESM T AL«
HEHE, FEBRE =LV, T/ ) o= PYIVREBOEL
5HBANME ETEIENF T

i, BIEMTITE, 0%A2BREIFIIRLEREED
BHNRONICIHEINRECRAD L. 5B, 0% T
AN ENSTcDIZBIC L EEBDONS.

Fig. LICHIEMIAD TMABIEIZH T B0 & Wk
ROBRZTT. ZOMPEHMEROBEFENS, NI
BORENBNFE, MUNKE -0 OHER
MWRKELTBIENFI T

4 FE Bl

—BIECHOSNTOARIRMITiE, MI4+52
EICE > TR o KEPEREML EOMRERTEITES
W, EE - HERTICHENETT S, BERNEASMT
g EMEOR ENRINS 2, BIgMIEE, ®mE
BETx2ESMITICAT2EHFHERDNS. /o, #
JEMIIZH TS, MIADOREE EIF5EHMUNKE
WEXOWERNE LT BT ENGN T
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B W KEEx KBXKE, PHER

RETHEED

1 #% B

BHIIERINZERETEOEERED, TOERIIKES
RIFTHETERICOLTEEICERA LN, TOFT
MBEEOHERICEENRANTE L, o, 5.<
5%, RHOFK, TOMOABENITIREICKRE(EET
5 EEBDI. THIKEE, LDV T MIENECE
FNEAEBIEL, EORBILE VI HDSMIBITEE
RIBELTHEBSYSNTHAS. UL, mIERRER
migFoBECHME, BHMNEIER - 22240
ERNHD, FOHBEROCTEHEOICRT INIFE
B, 22T, MEFOFNENEDORENERIC
RIZFTHEBIIOVT, WEBICH EHEEB®E L.

2 SEBRAFEk
EEBEE LTHEIN/ 7 0 L8E%, EX(. 8om,
1.2mm, 1.5mmiCy =z —EV 72T bDERBEE L
fz. MEER FTROETRIZ LN, —EDMT TET
Stz EDHK, BEDOKKD, vvs—, EFL, %&
h, Z27-F7, FIIVERDEZEZEL .

migEBOE M) (%)

& m = 0% 1% 5% 10% 15%
F9t° 7 EZR 0 0.8 1.5 3.0 4.5
F5%° 7 SHS 0 0.3 1.5 3.0 4.5
F5%° 7 DX 0 0.3 1.5 3.0 4.5
A 0 0.1 0.5 1.0 1.5
14999268 1.0 1.0 1.0 1.0 1.0

E) Vvx—-EU/EEEE

InoOMiEEIFE&ME, B -MO#, (54, &
DO, BEOUEDBLFFREIIOOT 3 LEE
(5 BRERHM) ISk 2 ERETMEIT D & & bIT, 10% 18
KL BBELUEN-VTAHR, F-LVBITAF
UN—EIC L BRIBRERE 21T - 7c.

3 HRLEE
3.1 HHolElis & BResE
HOMEM T, misFOAMEIHF L THEARLK.
COMEMSEEDERFEOHBE TR LR,
L2mED AL 5 A ZBRLTOHEE THEREZRD .
ThHbDL, EFORESINEL ANETERENHERL

(Fig. 1), B - BAOHRBELTS. 3{6H, ADHD
WOV ICHAILTROCHEEZ S, BEOLED
FETIsHEr RN

2
0
U A 4
2]
2 g Ce
£ o
5] 0]
%)
QG
-1 ?A
] l ]
-2 4 8 12 16
Fat content(%6)

Fig.1 Relation between fat content in leather
and softness by sensory test

®:0.8mm O:1.2mm A:1.5mm

3.2 EHRBREINFRFHE

A= VBISRE & RHREICIVTESERINED S h sk
ST, AUF UL BMEEIIRGREE, B A
HEAEERRED SN, L L, B0 7 0ET
BHEIEED NS Y FRKE L, BEEIIRIT S I ENG
Mhote. BEUGH-UTERBRISKRDICMHEEER,
WThOEREBIZEOT O REELSCAEBED, i
EZXTFY UREEHMOE - MO L HEENS LI L5,
FEHE, B EAHOTEMcERTEAEEZ 5.

4 # W
MEPEDOERRFEICRIZIIRELRF LIHER, &
FONE 3 ERFTEO P ORKRE, B - BAEICKE
CREL, ROTHEOLEY, RADHRIIHFET 3.
COFT, REKECE - BUHR R TERBOEE S
HEENRH OB En5, HHEICK 2HMELITEE
ThsLEZONS.

Z E X ®
DEXRERHBRE ‘REORAVHRBREE"
(D, (1992), p. 1.
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FEEBIEST,

fRE =

BT HEER

1 # 5
TERFRIIHTIREDKTICLD, ZOERTH

SHREAIKELERKZDHRTIARARNEEZINT S,

BEIC, B - HEDSFICH O THEEME & L TE
Bah o2 50bas—7 UBKEMNSEITE 3
EEHELLZY. LML, Z2ho0aFITKIFEZED
HEBEERBDTEIMISDOTHY, TEAFEOREE
HOBOHRTAZBIKIBTORODIRRTH 5.

—%, KEMNBONE 5 —F VR MBS 3
ZETRE, AREEREOHEAMBNDISHMNEET
Hh, REBEIHFTES. 35— 24880+
LEEIEBEE, /737 VRESICEBZ S-S VD
EHRREREHLTFETHENY, ABICaIs—5 20
MBRBICOFERTEEEELSNS. :

ZIT, AFRIZBNTR IS 7 NEEALZBEIH
BICRIZTEEITODLTRIT L.

2 ERFk
2.1 a3 URHE~NDT 7 MEER
BEAICIIMERIKELEKREZRK - TilE - &850, H
Pe(164 v ¥ 2 BBERHI0%) LTHRCIS—F ViRME%:
Ante. A7 L 2MEBAAS (WEKLIL) 25—
UM (0.5kg) ZBAL, 0.IN FeB/kE® 70, =
RF VHAEI0~50gZAmML, 35°CT0HRREL ..

RNT, A% 7 YIVBT A7)V (0.5~1.0kg) &ML

ZERERBRERL, 3H~60C, 2~1THEES L.
EARAKEES - BE LTS S7 M EESKEB K.
2.2 U337 MEREAIT—T URMEDMBEAL
MR ELTIIOY 4 ) — B (BN EEEN
ILEBAEAMBEIE) QRIVRSAH (AENVyT—ET
A F—IESSEHRWEE) @V NIV (BEELEH
TEEOEMEWERE) A LK. 757 M EALKBEOR
BICRIZTHRICOODTRERARVRSAHFAP-S (kY
HoI7ov) AV, o—FEEH 6,000rpn. 3 E
INZDMFREBTRE L. BREII50A v ¥ 288
BEPLEIU50~1504 v ¥ 2 BBSENS KD .

3 MRLEE

3.1 EA
IRFVRETESHINICIS T VREE~DA S/
VIVBETZ AT ND 75T FEEAIEIRD TH PN ELT
Lic. £/ <—%, = RFVAERB, /<K E
BRE, BEANHLBLEOBEAEZHUAEEZIDILTERR
66~82% DESENE LN, EAKBFAAKKS (B
2H52~95%) LB (5 ~48%) EhoHKIN
T, BBEAZ IS5 VRMEESFIE LTI oE L
VAFTARERAD, BEAREAEKSIEEERY L.
BEAELTAZ I VIVEES ) VOV ER KR TRE
BRI EE - EERDELCETOENMARENL T
VY avEERLTHE. —F, oL rirFga
FERVAETREBRARSLE LTRONE.
3.2 R
BZHEOMPBIZ L D RNBERAFOMBET -2 EI AL
ThOMBRBESTHY, 377 VREOREHE, B
ERBREEINEDI 7. BRDE, FLHEIIBL
TRWRSAFDREN T,

a5 —F UREOBEHFIE LTI FLUAFH AR,
oLV UAFTA ENENTEO AT I VIVEET Y &
VIR RERT IR ENGN T, A5 7Y
WBAFNEN—T 7 VBT FILEEZHELEIEIE
EMBHBIIET L. ZOZERT ST MEIKAL X
NICZEICEY TSI T AT =T UBMRNTFES A S —
EDBEICEIZFHEENMET LicichEEZONS. ES
BEE50CULICTEEMBIEIETL, Bohica
S UM FRBEATI2ERE R L. EAE
e UTFBUKEBRUMIKERSFERATE 5. BEBK
BEOFERRESEELZEDIATENTOLEY, 73
7 MNEEAKREBEAILHOIENG D 0. DED
BEEMNS ST M EEASHABYICRBIRT A ETH
FERARBRAEBICE > T35 =5 VRO HBRBALIER
INBTENPESITIE - Tz

Z F XM
DEB £, #F & 594, BF63FEEXMHERED
REMBWEERRERHBERTFA L
2)REBIEST, #FEF  3-316629.
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fefa ¥, RH

£, BF W KBEERE

RETEREMR

1 #
EE, TVTHBOEARENTENODSANE LT
T, BRMELE (53 —) BLUZRMIAE (4
— A=) BREKRDFBHENNLTEERDOEERBOMESRF
BEH#ICE-TWVWS. 22T, BRTHRONE S V5
—EA =R =DPENERERRL, THEO=-XITE
IBNIEROBAREEDE I EN, ZhsDRENE
ERAINDIIEERERTHHEEZOLNS.
ZIT, INLDORBERBRTRHO—BRELT,
EKMETIR, REZHOMIERD > BLD—DTH 3,
BOEZICKIIBMHEE ORI ERE L.

il

2 ERAFE
2.1 Hp#E
JeREERRER ZF L, Table 1iIZRTLHIT/ D
LERELBGA PRI ZEX]. 8~2. 0ond k& % 5H
IR

Table 1 Chemical analysis of leathers

Sample No. 1 2 3 4 5
Cr.0sx (%) 2.1 3.8 3.7 3.4 4.0
Fatx (%) 3.4 1.2 2.6 4.1 3.2

% on dry weight basis.

2.2 HEZ
AP EDORRLEN S 15X 15cnDRBRA ZHEM L, $HE\E
MNODEXE#0.5, 1.0, 1.2, 1.5mmiZ#EL <.
2.3 E0FEST, BREROEEDRE
CZHITE 7o LdFE, BISZETIS K6550 iI2&D
BELU. BEHEEEIIRES, @Y, jIRMmEZ]]
S K6550 , sEmEn BRI, JIS K6548 ICK D #llE L.
BIBKEL 137 — L — B ESEREE CRABEEERSD I
LhAEL.

3 HREIEZE
Fig. 1ISRd LD IC5IRBSRB 7 0LaFE, Bhs
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NEZSTHEEZODEAD, H1.2m0THE/NE L BN,
IhoaEEDHBERD SN -7, EOBMKK
BERER L TOAHMEOMI ETORKITAKE(RKE
INBIEND, EEXITLBREIES OG5 5RAE
SICBNTHBNEEZPEREN S EEZ B, BUNT
HEEDORELNEMT 5 ERE -0 FIRBIE, &
EOEANEMT 5 EERMIKELRD, JoLEHE
20 EHFEHIT/NEL, B LR EFKICTKELES
EERR SN, BEEANFOREIEE DESLNEM
TEHERELCAD, COEMIZI 0 LEFEDEVEZ
FETH-7c. HBAINNFOZTIRZEEZDOELNEMT
5ERAL, Hl.0mT—EEXD, BHZEOMEI
Hroniho-7c. BIREZIESZOELANEMT S EE
BEICER UL

T T T T T T T T T
o T O No.i O No.2 -
[ - O No.3 H No4 -
é - @ No.5 —
2 o °
£ b ® Og
o L a
§ i a
» )
o 1r -
% 'L ]
c
s | _
= | -
i I | | 1 1 ] i ! 1 ]
0 1 2

Thickness(mm)
Fig.1 Relation between tensile
strength and thickness

4 & B
EX#2.0mnD 3, HEXDEX THEMHYEENKA X
CEATEI ENBDONI. ZTDOF THITTIIRE X3,
BEOEX].2mEETR/NELY, JOLEEE, IF
5 EDHBRB|DSNTE N> EDN S, EDOBMERHE
ERKE(HBELTVEDDEEZ SN S.
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RH #&, KEXE

B T AR EPT

1 % =
FOEOBEETIE, FREOMEERTICEL S FESED
AT EEDOHEM, REAGKRKEELEKRKO MG EE, 720
FUERNCE BBORND H 5EH O EHBERE G| DO
WEDND, EOZ VKRR (ML) OLBEENGE -
T3, E2AN, ZOHmMERNZREFMITEIC
BOWTERETEIEHEEANH D, BELEIT T VKRRIIOH
THLLVEHMNMENZ LS ZTOHISITEB LTV AS.
ZITEHEWRETIE, EANRTBENS ZOERICRIZT
LEZONZEREMEBREBIZOOTRE L.

il

2 SERFE
2.1 #HPE
B FEEKEE(IBPHS) Y2y FT IV —ZFRW .
2.2 WHE-miELm
HEMEIITRICRA UKL 6 @BEOFEEHZROTITL,
ZO®R2EHEOMIBLABAKL , 2 bo—LEED
7ol ABBEOEERYUL.
BHEA 1. 7 o 44
2.7 3= AL(B)
3.V)Na=y L(C)
LEmY = %D
5.7 x /) —WVHEAEKS =~ (E)
6. BIERAKSY = (F)
T.avbo—Jb

R # 1. Z@EMIE %
2. & B Mm%

BEAERIZ, Y2y bTIV—DERBIIHLTE6%OH
FHEROTINT - 7. MIERARIET, Y=y PTNV—
DERIIH LT 4 %DMIEH %RV TL024T - <.
2.3 ZoRyT

IURZNBIIEE P - MIFRE AT - cEICT
L— bz UK (EHTHkef, BE100C, 3#) 21T-
7c.

2.4 I URABREHERR

IURADBRERIL, TV RAET S IKEIIDOWTE
BICEL2HAICSHDRAAT, HVAAEAE2<A 7 DR
aA—7 (VT v 7 AHE) THEEKOEEEZHEL
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7o Eio, BIFREAERE (LAoJHED) X DED
I URZRFFEE MEEROBRZR T

3 HRIEE

3.1 $9DRAAITLB T RRADEIREA

HDRABICE BT VRZDEBREARIZ, BRI
SEEHMADELOREERE A/ DRI - T TEE
TEHEIEINE->TITo7c. TR, BEAICEALTE
M ZOEEA (ABC T RAORFEUIZIBET
(FFITh) TH oy, BRZOBFHEF (D,EF) dav
bo— L&D bV RIXDERENKE N> 7. MIEFNIC
BLTIEEMEROMER X bEREMIEZDMIEH
DAENTVRZADRFHIZRFTH - 72,
3.2 BHREEOHMHMENE

Table 1 IZ&FFEEDO BRI MMEBRIEIC & 5 kit
2 (F) oER%E=TRT.

Table 1 Storage modulus(E') of the retannaged

leathers.
Retannnage E’
agent (x10%dyn/cm?)
A 7. 3
C 3. 9
D 2. 9
Control 4. 7

PFi/s7oLTR&EL, ABERE D) omEH T/HhEL
BoTW5h. #-T, PORZIZZ UV RRDBEFEE
WHLIcERICHEEZEZAOND. B, T bo— )b
WREBBELEHLS>TVEDIE, Ty bTN—2NI oA
ZLLOINATOROOTEREIIESTS70LERALH
ENZZIRKBENICODLEEZONS.

4 B _
IURZORFEH]IZ, BRROBEAS L E@mMIE
KITRIFUHERERLUI. X5I1T, EOBWHERNIKE
BEZVRIADRBFERENENTHEZ I ENS, EOHHE
ERT VR ZARFEOREMNZREETHS I ENFH -
7z,
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ZH %, KBXE

RETRRER

1 #

EE, TOTHEHORETHESAC S —REMENN
N, REAEMOMEFKIFEHIX FOBEHCE~E
TLTETVA. —7F, BRAmSERSKRAEER®mAILE
WO REBRERAVDELTHD, KIS U BEE N
NEAMELSEITRHONTNAS.

ZIT, BRAALEHRO—DELT, T3 XF VAR
MR (=725 —¥) OIcHICLYD, EOTFEtEM L
THREMORABICODOTHRET L.

ISRAF VIR POERES, MEMRGITEIIZLE
L, HBOENHEZRFTIMEHREEZERT IER
BHThb BKBIUHBPHETIVAVICRET, RE
EARBEETT.

BE FTIE, I RAFUEGUHEERMEIERTOF
BHICESETE0DNTED, FILZDEZLDPEFET
A&, BENENICIREBICESIC), BEH S 0IZHE
INBENEZEHELLTEZSONTVAS. LML, 4%
TOREFETRISAF VRIBFICETOERIZT
3500, BEVWMESZVEBEREITIATHENY

il

2 EBRHE

ISR —CERESEITCATEIDITEN-T, £
IMEDEEEZA VE PO THNBS IHOBEY) L Hik%x
B%E R L.

2.1 EEHEES Y

ISRAF /OMBBEERATSEHET, T7RAF VB
BEREANTCBEAEEDORLEICKES M) 7 LA —ER
BEE (r/2=0.1, pH8.8) IKEB LIty —
Yax—FEHRML, BB LIV COKRBFITH
BEd5. 00&B%. WOHHL, B0 LTLEEES:E
BT, kMBI RAF 2Ly ) —)VTH-. TOT
FRF VIIELEEEBICIICCTS HFRAZEXYE, BH
®FEES 5. Banga® (3, 0TS RAF U lugaris
BIZOICLELHEREFT 1 IRy —EHAE L.
2.2 51RY) O BREE ElE
BERICOHEIEREERELD, EHRHEL, 4
BERIGX . RIGEIEICI0%BERMERMNT 5.
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RIGEILBDRAIEMI A S AHMEEETEBL, Z0D
E#H*Rosen” D=2k F) URERBICLSMEE (BE
5Mm) T I AF VOBEBEZRE L.

2.3 EBRFHES

BEEEFICEITHDOEBELZRBALICERICITS
2FUEBFMUIERFRE (DH7) 1T, —EOKE
XDLIBHEED, TR —YBRBEXHFMTS. =5
2y —EDHEESRICEL D, <IFAHORMITEHEN
T%5%. EYUBORIZS RS —COREELFERIZL -
TEILS.

3 B B

ISR —CORBREMEEERT LR, OE&H
Eik, OAMEMOBAEREICLSZFETIE, wIhd
HEITEENE 25 AF VEN BT HEEEN TN
BIE&, ENBBERMIEEZLELL, BEZTOLON
HHETH -1, —H, TIAFUVEERERAL, &K
BE%, BAAIELBRFRECIZI RS —EE2HMT
BHER, BRICHMOEREZEZEWEDEMIES
THHIENG S, FREEZEZRE - HHHICHRSD
KBELTWS EBbNr.

ZIT, BERFWEICLE2T5 29 —EFE®EIZETH
BULEISAS—CABETROBRBRISAL, T5X
FURREEE T ONBEOHEIZOVT, RERMFT
H5.

s E X ®

DEmEM, KREHM, 8, 31(1962).

2)Lewis, U.J., Williams,D.E.etc., J.Biol.Chen.,
222, 705(1956).

3)Banga, I., Acta Physiol.acad. sc.Hung., 3,317,
(1952).

4)Schneider, I.J., Tindel, S.etc., J.Lab.Clin. Med.,
60, 514(1962).

5)Rosen, H., Arch.Biochem., 67, 10(1957).

6)Sbarra, A.J., Gilfillan,R.F.etc., NATURE, 188,
322(1960).
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HEMG, ZHER

R TEEER

1 #% &

TII=_TLEREHS =, TITE FEEEIC
FI/DLBELADEELTHERERTHS. INETICT
NWIZULEBILEDE T2y bRTA PEIZDNTELD
WHERIHZ. 7)W= LK RSO p HESEMMED
TedIT, e A7HZEERA LTSN, ENDE—I
WENR SN, TV =0 ATE UIED BT BIUR
HEREEIZT0~80°CT, 7 oL |TH~T30~50CIEL.
Fl, BEORREPRLALEITODOTHES. Ll
kB LUHBRLUEBIIEEZEZZE, ThDPLOBHAT
HAHI.

Bk, TIVIZOL-—F5 - ZHEBTEMERER
BREEIEARFVRARE N, ZOEFIZHREDHE
BNy 0 LAEFNGEL, 7 0L LRS- RENH
HTE5. 22T, JOHEHETRANTY 2y bKRTA b
EOHEBELIUOHEMS = L OBEEITOWLTHET LTz

2 EBFE

2.1 B8HK

R & UTIRREERKGRER L, BWAORE
ITERERTHEINTCAKRERK B EDHETRIX -
R=-F 7 UIcdb, Ya—- by 7NV TpH%E3~S3
ICHREE L. TIVIZILEH (TIVIZOL-F5 v
BLUZHBICL 2 EBEKERD) 22, 4, 6%LE
ELUT3IHMELETY, —RSBE L. B, B#y
LB, kgD, Yy2—EV/LT3EEDO Y2y b
R4 MNEARYUUTEFEL. Y=2-EVI/EE L5
mOENTNDY =y MRTA MEEF3IHELIMEL
Tyvz—EV/ERIFLULTHEDS =210, 20, 30%
THEEZT,, 9BEOL Y VEEZRR L.

2.2 feELTEMERAR
ACFESGITEMBRRIBIISEICELTIT -2y, Al
Tid XUMgD AR ICPTHIE Lic. HBDOERERR
BAFEREEMBRICL 2 BREEOREAEREARIC L
MNoTIr-7z.

3 HRLEE
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3.1 TPl

ZLAMPEOp Hid 3 ~3.3TITL, 81584 3 g A
SHAICIEREZ EA S ERRIBE £38~40CE Lictk
—B’ 7 LAFICEE L.

EEFEO FREEAC <Ry LEXNRMEIATH
50T, BIKITHEE p Hidd 0~4.51C7 - 72,
TIWIZTLEH2HBTHHE LYy bKRTA ME
FIZIZAL:05 0.52%, TiO. 0.12%%&aHL, T
IZYULBHABBLIU6 B THE L BDITIE, WTHE
TA1:05 1.05%, TiO. 0.57%, #%&ETA1.0;: 1.30
%, TiO. 0.66% % E8HLTHD, BATOHER, Eo
PLEETH—ICAHE L THBIENID -T2, BPB
RHERE X 3BHOY = v bARTA METE0~86CTH
> 7.
TWIZILER 2% THRE LIV 2y PRI A M
BTN HEL, BRETH -7, TV L4
BPEEIVERTHELICODIIES A, XHHE BITF
TH-lc.

3.2 W#Hs = ItkBHEE
3EHDOYzy bRTUA VEIKHEMSY V= v ETNT
no7 IV —71210, 20, 0BAOTHE LR, #HY
S VBEOPTLEE THIITRBEL T, BRER
Bz 0 LEDZTNERRICH 2R TH > 72, IR E
IHEREI390~95CT Y 2 v bRTA FELD HI0C L
FUlk. ZHRIFEIJoDLEDORIVALTIVTE F-HEHS
VIVEEHEBRLTHS CEERWMEEZ R L.
HEREDHKR, 7II_vLGH2% TR LY
vy MRTA VEDHHSY = VT K S EREITHRNYE
P S AIHREINLED ST, TIVIZTLEH 4%
BLU6% Ty FRTA MEOHEEIEEICBOE
REMR SN
PEARIFIRBITENThDO I NV -TREIZHENT
FELENHY, TIVIZILEH2%>4%>6%T
Hotz. FIREIBLCHEEMHNFARICE TSR
BEMNMEON. SR TNIZY LAOFNEICHFER
BRENHBEIENS, FRELICEIZETNIZTLD
ZEOBREIKELTLEHDEEZISNS.
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fRE =, REHET

RETEEER

il

1 %

JO0LELT (Vz—EVILT) I, RIordh
BHENEREaS -4 ER5. ThEERETET
(RS F U OREEMIEINCIEE D, TORE~LXOD
WRMMEIoNTER. LML, £EANLEES o€
BIFEAEEDLST, b XoBMBREOERMITED
JZXMOEREBEDOR EDPR SN TS, TDHEIC
BABOHKZEEL, €5F VB HENREDNH 5.
CHNODYRBIIH->TRIAS—F P/ oLl EHBE
WMEDOMAFERIGITOOTOFELUOHENLETH 5,
INFETELIHRIDATORL.

I F UMK DOTREE UT, AKRKMEETRE
MIBD 2BREOMNBIZL AR o AN fTOA TS, F
HEORINFEFTARMNLBEICLEZESIF UV DERKIID
WTRFHLTE V2, AHETER, 7 olEHEKER
WTHRKLBIZK 285 EBOEEEBTE L.

2 EBRAE

2.1 WRwWH

BREEDOI/OLYz—EVIBD]1 ~3mdDBKEH
KTERDELKELT, K->TKTD LABBERED D
D EBFRFER OKBEE) & Uik,

2.2 HAkng

AIRMBERZEZEAAIRIES (12~140) &, A
JRALER U7 DR LKBEIC X BIAHD 2 BHEDO KR
T

AIRMERE, KEEE 4 g ZKBILH IV D L190ng%
BUOm O BEBICINA, FRUT2CTHEREID
FE. EaB - kBEL, REEST LK.

WA HBLV 4 BAKRLE L EEELBEBEZE R A
BL, PEEKEBEADET2TIINE Lz, ABEIIT
Mok #800md MA TH 1 BENIN ZA LR ABZETD
BEZ1IEE DR LK.

2.3 44

£AHEDOpHHXVOH, Ca*", SO, "Dk % Hl
Fl7. OHRERICL3PREEE, Ca"idF:L—
MEERE, SO TR@RAA VIO NS TEBEERVIE.

3 BREIEE

3.1 AKABEROSE

BERICEEINICAN YT LBZMEBIFRE & HITH
KU, HEEATEFEHIELS X7, Ay T LAOEEAL
E (Bl gdHrznl.29mol) 5, ANV Al
AS = VDAV KRFVIIVEIZH I HORETHEET S
EEZEZohB.

EFDSOs BV L ARKBEPICERET 32 07FS
BRICABIAE L. SO ld7oh - a5 —4 Uikt
DERICEET 2 Z E0nHfHENS.

3.2 ARMBEDEDELKEDDER

AKMI U7z 7 0 LEiZp HI2.4TH B, KikxiE
DRGICTICpHEHBAIZIETL, Ca**ES O MiE
MUz, Ca" OB HEBIEF/KEDNIHIETB N LIEOITHE
DU, Thicd LSO  idkse®miA &, BEEED D
H10.3~10.200 £ &1, REBIXBEHTEIE2RDHLHN
2. A BB LIBEDANNSAEBOHEELD b p H
WNTOSO:,  ODBRHENEX->/c. 4HOMEBTL
BT OLEERNERL, KEICEIDpHINETLTS
O DRI OEMTEIIEETELTVEEEZ S
n3.

4 % B
70 LEDORIKMEIZE T AIEFBOEG BT L
RRUTO LD R ER.
D ANV T LDEANDESE, FIUHERBBETHSZ,
ULZZWDITERPDICIE ), AR EEHIGE SO .
2) EHDSO, TR, WoltABRBPICEH LD B,
BRICEICEREI .
3) ARABIRFABIIRRE7oLZaS—F P
SO ESHEREERT S ENHRIIN .
4) BITORKMEBENEA~1IHTHEDIE, a5—4
UANDT OLDBEERERIIIBURISOBEYTH S &
ZZoh5.

ZE XM
DFsE =, MEME, ©H=@, WLWxEBL, KEL
Fis, 33,21(1987), HAALF=EE, 1985, 1751(1985)
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T3MliAA4 v OREDHEIERLOERIKE

70. %) APNAAVOER (750 v —T)V) IZkAEEMH

lF0E, KREXE

BT ERENR

il

1 #
HEOHELTR/IDLLEEDIMDAF UHFAZH
THED, TOKBEFTTOXBGIhE TEIHKITZN
T&7z. BaES5 V8 /4 RA4F Vv ET o LRNBEEKE
EERTHECHIEENHLDY, S5 /4 FEFRTS
ERE-THLOLELIEIAFZIL TN A.
FEEZINETIAFIK—DIST Ay M ED
DS vI—FIIERCLIEERBICE TS VS )
A FAF OKFRBERFLTCE . TDEEISY
VI—FIEAFA G2 I EEEREL, S5/
A R4 V33 HTFOKER S THBBE ML ZINS
ZEEBWIL, £IT, 154FHIC2HDDI Ty Az
vy bEBDER (5902 —F)) 2EBL, Fhi
SBBERMBET, S5 A4 FOKEBRF TOES)
A U7z,

2 EBFIE

a, a' —TVXFFIFIIAFLIER (R VY-15-
757 -5) FHuang 5 DHED LD AR L. Bk
LIicER (75002 —F)) BANKZINVEENLT
HEAELTWB0DT, TOMBELTL -TEFIVRL Y
-15-759 -5 xAKk L. BEREE. S84
FE/S— ksl (3ul) &9 5o 2—F)NVDY )
Doy Ul (15~45mM) 2R T2BCTIT- 2.

3 HREIER
BOBEMEEFETIER (/5 v—FN) 34 -
TEFNNRJ-15-2 59 0-5, RNoJy-15-25%9 -
5, 15-75v -0k bBOHMEREERL, TOME
BOF—J Mo/ v z—F NV EREDA—DEY
LTH-7 (Fig. 1) . 6T, EX (/570 rx—
TN BR2BDI ST UBREFOICOIIDSTI S
JAVRAF v EL s 28kER L. Zhid, EX
(750 02—F)V) OFAFVAFULEENE D,
ATk LIS v 8 )4 N4 A v xaETEl &
KB EMBEINSE. LIEX-TER (/502 —F
W) DS vF ) A FIRKTERBRENEOIEL : 28
HWERRT A ETHAEBHICRBETES. S5/ A4F
EMETRICH2H8FOERI ST VI —FIVRLSET

HrBIEET VS ) A FEOBRENMEN &Z, T
¥ /)4 EhREICRKTIENTE ST,  NRIC K 2ER
TRONIEIITHIFFOKEMN > THBERBICH T =
NTWBREEZLNBEY . ZDLHIT, WFhDIFY
VEI—FTIIERCLIHMHEDOEAST vy /A4 NA AT
RREBBKFIOAF v ELTHEBBICHE XN S D,
KB TIRFBOKRFEBROIKFID 2 BOKFHEEL L - T
WHEEZOLNS.
La Ce PrnNd Sm Eu Gd

9.2 T T T T

'k_ﬂ//**N\ﬂ/*\

8.8 |
bis(crown ethers)

8.4 |
15-crown-5

log B2

80

benzo-15-crown-5

7.6 +

4'-acetylbenzo-15-crown-5

7.2 1 ] I
0.96 1.00 1.04 1.08

r'1 / A‘1

Fig.1 Extraction equilibrium constants (8,) for
1:2 sandwich complexation of lanthanoid
picrates with crown ethers in dichloromethane-
water at 25°C.

= % X W

1)6.Li, J. Wang, and Zhang, 92’ International
Conference on Leather Chemistry and Techniques,
Chengdu, October 1992, Abstr., p.184.

2)S.Huang, B.-Z.Tian, and H.Xie, Org.Chem., 1,24
(1986).

3)K. Nakagawa, S.Okada, Y.Inoue, A.Tai, and T.
Hakushi, Anal.Chem., 60,2527(1988).
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Combustion Synthesis and Consolidation of
a TiAl- TiB, Composite by a Pseudo-HIP Process

Shigeo KASHIWAL, Yukinobu HAYASHI, Muneuki MOTOYAMA, and Paul Hideo SHINGU™
Novel Powder Processing : Advances in Powder Metallurgy & Particculate Materials — 1992, 7, 721 (1992).

A TiAl-TiB, composite was synthesized and consolidated by an internally heated pseudo—~HIP (P-HIP) process
under capsule free condition, starting from a preformed compact of mixed powders of elemental Ti, Al and B, and
mixed powders of Ti, Al and TiB,.

Samples containing 5 and 10vol% TiB, were consolidated to almost full density by P-HIPing at 1323K and
160MPa for 2.4ks. These samples was composed of mixed structure of TiAl, Ti,;Al and TiB, compounds. In the
case when the elemental boron powder was used, TiB, was formed by the combustion reaction. At the room tem-
perature, 785MPa in 0.2% proof compressive stress with a fracture strain of 21% was obtained for 10vol%TiB,
sample prepared from elemental boron powder, and 847MPa with a fracture strain of 16% was obtained for
10vol%TiB, sample prepared from TiB, powder. With the increase in TiB, content, the 0.2% proof stress was
increased but the fracture strain was decreased.

KEY WORDS: Pseudo—-HIP, Combustion synthesis, TiAl, TiB,, Mechanical properties
*1 Kyoto University, Department of Metal Science and Technology

BEDTAILLSFKEY IT DG

MEELRTF, BmHF B, EERBET, BREEE’
#E, 19, 186(1992).

Mokt y AW EBUNTEIRENEFETHEDTA (EEDTA) EREBHERANT, THENOEREICOVLTHRE
Liz. Ofigeiikty a7olikISHAREAICEEIN, GEDTAMBROBKIZEIZRBAE— 7T, aBPKt
v aATRATEKkEy AVEIVEBRARIIENS. Q¥ KLy ITVDRFOREIILL->THE— V7 RELIVOHIEFE
T2, FICBEYKktEyavGa®¥ktey 2T L DEEBMIENS. OFARODERENOEFE—JBREEZE
{bxd, 1.5MPall FOFEA T TCEED TAZMET A EICL D REX KLy AT EHINTE LI ENPSNTH 5 72,
@BEFITE BZKMMBPER, KNEFICETEZT—IVRON, #RkaBFKktEy aTDHFIKFPENE TN T
7o, BE¥ktyay (MFB/N) baBllET 2KMEELZFODOOONFETAIENHONIE ST, Thob
DOANEAAOCTIERAEy 3D REDOHHELEIT - .
F—U—F:BEDTA, B8HE, ¥ktyaw, NFE, SHKESD, KHEE
*1 YU ZXAREW, * 2 FE/EK®

4, -ER@B-TYIVT VA RV T 2= )b A 57 v OFMHABEREHMF TD
M#EI K 5K DB BEAL

B By B OEET, LE BT
A&{bFREE, 1992, 1339(1992).

L4 -ERG-FYNI LA KIVT 22V A5 2 OUIDA G HBE T THRLE L, £ORBELEEERETH
MBI VBRI L. I60CORBIBY A MMM T, BREAHKE, NRAEBEMALE LTOEVRRLFO
AR L7hs, 180°COEE TOEMMBARART 5L, JN5ORBO—MIELIRA, RROBEIBESN
o, OMAEHET 35 EAREAKOATIZ0.06~0.0841T, SEADRUNOFRIESE bIEES bIFE L.
BRAOREEA R MBS SR LBEOSBESN, REOBATHER, F LRRROBEIMESNL. O
Ring, MBEEI S ZDNOBBIMK T F—TRTH B EREEN, BAOBART — T h5EAML LK
ORI 315, RADBARSEAMLER STHERE ERROBRITES EZZ SN5.
F-0—F:oLTrU—2, Wb M, BEBER SEARRAEK

*1 FRACEW, *2 Mk LEAY LFH
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BOJBHERY O VY L OPFEMICX ZHEREICRIET —RF

A B, #hHE B
R X4, 49, 1025(1992).

RYVATOS 7 b2, 44 -DT722)WAE 04T F—b, LTS IF - o288 %ERY IS
YD LHMBHDORIEZ2EBREOABICONT, WEMERAOCICERARET-7/c. TOHR, BEEMEL, HHER
WHRE (E') O/MSORBOANRFLUMEREEZR Uz, i, BELZLFCREBTOEEAROER, LU
ETFTTORY VS VERMKDOEMRBEOBELNS, B OEVEASTIE, WEMEOEMERNIKE, WEHE—
RERSICBEBRT 7%, WERENE LTS5 -HFEEZSNT.

F—U— P BAEHERY T LY v, BEE, WEH

LA HMTIIBIFAER [4-(3-FT Y LA R)T 2= )l] A5
DBMEIZ L B 5 FAN, BREEENDERELDZEE)

BAN By, AR EET, iR BT
B $’{t$%§fgz _lgﬁv 86

ER [4-B-FoiobA F)72=)0] A4 DD %M ZBRMOIO) P TRAET S L, EEEMAZRILT
WIRWRRBLTF &, BRBOER Lo EAR, R (BREET) LBREAFDOEAWICNS. Z0L ) BEEEL
DEFHEPRSNITT B7cHIT, 2EHOZERHE (v EBE) ZHEODDNEZAL, RKNTFEERXEAFRDORERHEDE
bE2DEREZ BB EOEMEBUNBRME (RE, W, SHEE) 2EATSEMITL ORI L. BEEML
DT Z2HBABBEERIBHEROEAIZI0C, »HEROESIINNCTH -2, ZHNLDBBEREEZOPUOTTD
EHEBIOREICHYT I L0056, BRBEAIEREBTICE) 2DIDIOREEL (a ROEREE~DE) K
EHR-TRIBZIENH SN E 5T ’
FoI—F:oLT7IU—R, #Bbs O, BEBEMA STAREEHE
* 1 FREAR®, *2 ERTERFITER

BRIMKE vy TV DR FOAEINEED T Adhgic RIZTHE

AEERTF, SHFH, BHEER" SBEFER’
AA{bFE 2, 1993, 108(1993)

SHAEEENENFENEARkEL YT (CaS04+1/2H:0) ODTAMBITRIZTEBIIODVTEHEEDTAXH
WTRF LK. aBPkeyarobLXUNFENELS (1 ~100pn) 47O 88Kkt v ITITDODOTRHESRIT - 12.

BEDTAMRREF KLy ITOEE NFRBICFEREAICL->TEMA LKL, EZMEDOTTE, —FDBHYE
Ky dvDRKICEZBRBE -7 ZaBOZNL D EVEERRICEHN. £, BB¥ KLy AV RIDF TIIA
FRMNSHFEBRADOE -7 BERAIC 7 P UK. RFEINNIOBEEKE Yy 3V TREHE—JZ 2 KITHD
N, BEMNOE—- 7 3RELICKIZEZ BBYKEy IVELEOFEIICLS D EHEIN.

BEEKE Yy I TR HPaDBERENDO FTORAKE -7 iIlE - THRSIF B3I ENTE .

F—O—-F:aB¥keyay, BEYktyay, GEDTA, Z2FME, NFE BRKkE-—7
* 1 FRE/ER, *2 MWPRELFEH
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Small-angle X-ray Scattering Study of Metal Ion-induced Conformational Changes
in Serratia Protease

MR Bk, EERET, BESEET, REERT, KEBE?
The Journal of Biological Chemistry, 267, 12688(1992).

SFPRRERAA Vv E2ELESFTIoT 7 —CREBAA VE2RALTELZHEEII DL TXE/NERELEER
THEN., JOFFRAFPRESICTKEHEEEL LD, 110X40X40A4 S X bo—L0EEEAKTHS. X454
TR, TRABZIPIUVEHHZELRL-EERFR, BHEEREIRIBIVSTFRAERZUAKT I E, 21474 THELE
aN)V hEBRERRE, BHEEEEBRLSTIREAEDFILALRAUTHAN, TREZERVWThOELKREL, ANy
LEBBEIVTROMES /NI . SFHNOERSFEHICESCBITICE D, 2V N BRBEUNDOBHBRE TS
FRADEDRKEZINEMALTVEZ I ENRINE. IO BHBROBRERRZHR, 2NNV MNBRBREZROVTET
Zrllc. Ehwi, BREOHEOARZSIRIEEAERHEBIXBELTED, BHRA 4 OFEIL, BREOBIELLENT
HEDRBICESTERENTH LI ENP ST - T,

F—g— F: XHREgE, BOEIEER
*1 RKERRKEBEAEWED, *2 RKBEZRILE®

gk R/LN B R D4k

BHIE, #HHEH
HA I A%, 65,497(1992).

T4 TVINEEEFE DB =EERLBOEFETT 7)o bINT sy rydh (NBR) CRBICE ZHE1L
TS E, TOHAGRERETEREOBRETRYT. Jhid, SHENREROE VAN A2 TON, B
NT4TVNWAEELBZIE, FHREBBEO 7 1 TV IO ETEE B ZOMERELAE U CNBRPIZH—SET
Bl &, EOIREAFRERL 72O T7 4TV, NBRIFOEREZX DB THEMERAEURTZHDTH 3.

FERTIE, EHELLTT I I VEESIBEEZAO, NBREIUVANVKFIIMMT 7Y b VT 5D
Todh (¢ —NBR) EORBICLAEMMEBMIENBREMERL, INoEHAKOYEY, BBHOFELT o 7L
W EEEITRIZTHBIRLTERODVTHERTIEEDIT, FAry b LUV TLo—-SELTAEHRELLZY TS
— AT LANE > — )V, WERE, MEFESEH~ OREFEITOLTHEA L.
F—T—F:T74TVIUE, TH/YOZ NYAT SV TN, BE, TT I NHME, BB, MEER,

*1 AARES—TE®

s K 3B & ONEE K D FE A ICBE T B B R IR AR

IIEF:
HBEFRARXEH, No.52,26(1992).

BERAKBIOCEBRTOEERS, NBRS, BERE, BRRSLLEOFERSEFBKS, BEHLEOHRERT
Uz, ZO&EE, BETHBEERAKOERKSSEOHEFHEEZN SIMCL, FEBETOEBKS BRI, FEHXNEERT
HY, FEKFOBFBERSELT, FETRERDEFeTHB I EEMOENMI LT, RITERKRBDON B, HEHEK
5, BERBELRESFOFEMLBIRETFOEESIVVHEERSEOBRERFTL, EHXTONBLOERESEGRICIES
BEEXH D, BEEPOGEINE, FRXISOBEHEEEEBOBERBEL IVUHEIRESEETSIEE2HS
MU, RICHFKRBRONMBRAR TR -A4INEIEFHONMIL, AT7F Y - F 0V RBREETEETIHREE
FRtE UciBBO BB, IFRIE ST X 2 BREAR, BRAVPEEST 5 ENIBRILERTH I ExB oM L.

F—0U— 8BRS, BERAK, BEERESK, WERS, NRZ, BRES, FKREE HERR
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Improvement of the Durability of Wood with Acryl-High—Polymer V.
Adsorption of hydrophilic acrylic polymer onto wood swollen with acetone

Taira FUIIMURA, Morimasa INOUE, Takeshi FURUNO"!, Yuji IMAMURA"?, and Susumu JODAI™
Mokuzai Gakkaishi, 39, 315 (1993).

To clarify the adsorption mechanism of an acrylic copolymer, coniaining OH groups, onto wood, the effects of
the composition and the radius of gyration (RG), calculated from the intrinsic viscosity of the copolymer, on the
behavior of adsorption were investigated. The adsorption of such copolymer is said to be monolayer because of the
straight lines expressed by their Langmuir plots. It was assumed that the polymer adsorbed onto the wood and
almost in to the cell walls was estimated as 30-40mg equivalent to 1/5-1/7 of the maximum amount of copolymer
existing in the transient pores in their solid-state densities.

The saturated amount of adsorption are considered to be affected by the affinities between the wood and the
copolymers when the RGs of the copolymers range from 2.8 nm to 3.6 nm.

KEY WORDS: Adsorption, Wood, Hydrophilic-acryl-copolymer, Copolymer composition, Radius of gyration
*1 Shimane University, *2 Kyoto University

CHERESr1-xLaxCuO 0B ELK & BB

;OmT, FIME-T AT, BEARSKAT, SAFM, TRz
Mk LU REE, 39,341(1992).

BIUFHKAT TORERRICE > THRMBEHEE SO LB EEKRST -« La.Cu0. 24K L. LaDEKERA
120018 TH - 7c. BEEGBREIBK THKICKS T, BEERBOUERIRIx=0.10TRATH 7. x =0.
10D FHEHITIK TIED R — )VERE AR L.

F-0—-F: BEEK GESK EREHRS FS—UEH

* 1 KERRFEERFEFER

AAZTINTOA Y TEIZK SR B L U HRAL 53 BOEAL R D B 5

mEES
Bkl L UBmARES, 39,529(1992).

BAEWH 5 OEBRAAN FLBRAHEEERT I 00, HEMBE LTHITERKER L, XAV ToOA 0T
MA) EEREBABZMSEDOE L FTEEER Uic, BAYSBRAEHIC OV TR, BLEI X 2 BWH DMK
B LT CuDFREICL D, RFBERHNREENRSNIN o7, —F, RACDABEIEDOE A, it 3 RALWhr
FRIFFIIHMTH D, 8EORNERERE SBADIBELHEIHTENT .. BENSHEEE LTI, 2.5v01%0D
RALY) % 53 8 S W18 IT BT, BKRFIRME650~T25MPa, MU 11~12% FERIFIACSOHENE &N, RILWS
BERLEPENICFEREEF O EVPH oM EE 5 .
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A=A ToaA  TEICEBNDC 8 AL NbESHMO/ESL

TR, REES, HTE, TllREZ
BB UBRKRES, 39,66001992).

HEMEELTHAL #ENDBLUT 75774 bOFEBEKEMAY, AlsNb-xvol¥NbC (x=0,5,10,20,30) DI
BEL, A AZANTOAL S (M) BREBET -7, MMABEBHELTAFATIVI—VERML, ArZEKTIT-
7o, X#EHFOEE, T2ksl EONAREIZ X D AlsNbB L UONDCOWAERKRT A EXHEA L. OB, —EDNbbKR
EBFHIDAFITINA=)VFDORENRIGL, NDCOWERKRT S I &b -7, TENRZEDOHE RN RPICIE S/ A —
A XDALNbHBLIUNDCHFNERLTHE2ONRHoNT.. MMREKREZEMKIER, EZHMBT S LITL
D, NDCWHMICABLIcBLEITALNVEBEEGMOHEEM ZER T2 ENTE . BEHDOEXIE, NbC &K%
RIZEBHLOWEATAHEMBRD S NI
F-—O-KR:AAhZANTOA T, sEHEL, £BEMALAYH, Al.Nb, NbCHF, Bi#F

EOEE T UL b SEERO R 58528 % B 5

wE B3R
TEMBE 40, 46(1992).

HREBERICHETERZRL, AAANVToA4 07 (MA) EBLUBNBEHAEDE TR Zin—situ
WK I3 E 0D HETRICYAHBICEEER L. COELBIEFITHMERICNE—IZREL, o< b
vy 7 2D CuldBHMHAMEBE TH - 7c. ZORMHA/BEMCHAIEIRTHD, EERLBLABICIDELI(KETSZ
EMHSMNIED, TOLHBABEMAFEAOREIL, MAKERATAIEICL DD THEEER S0, i, Kikid
CuDBILICEBIEEINBEEND TR, Fe, AIDSTIHEFOEHREBICESE T, WM I TN FE2EYITRIRT
BZZEITENBLDEREMALT S ENEETHS.

F—7—F: 238k, @, A=AV T oA LT, kY, BEE, BERE

AHZANTOAL v TEICEOERMLIZCu-AL-NiEREZESESOME & F D4

KERE, REES, WTRE TlRZ
AA&BEZRE, 56,517(1992)

HRMEE LTHICu, AL HMNIOEBREKZEZAL, Cu-l4wtsAl-4wtsNiDHKICEEL, A h=AVT oA )
(MA) B AT - 7. B O NIHABREKZBBEHFMEHIP)EIZ L - TEMKE U, A, BEOEE TS ickBRERE
BFHITOVLTHRIZT -7, TOER, T2~144ksMAREB 24T - oK ZHIPAB T A2 I &Ik D, BETHOTEER
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R Ni— Cr— FeBRELDIHAN

REEZ, EBRH, FHRX"'
BAMRFLBANRNMERSER, 31, 29(1992).

TR ERABREEECL DR URFRAEBIN T2 E5BRMAMUTHBNI- CTAHBEAERBOELF Y Y
LIKIBBEPICBII 3B AEES =R L. NbC, TaC, TiCEWCRILMN FIIRBRBOTTABBEPITHRLE
M, CrsC.EVCRAYIRBAEBEIFICEMBEE UM CoB LUV CrvC > THAM UK. HBRAHIEK
JERDT MYy I AR ENDEBEPLCHMBAHN FOABESEOWMAEICRIITEBICOWTERACEMREICEL ) H
N7z Ni-Cre XU VC/Ni-CrABAE2RB~< M) v /7 ROREMEA%E Lic. NbC, TaC&TiC/Ni-Cr
AEAGEEIZ M vy 7 ADVBREBYRETEDN T . WC/Ni-CriBAE T, < bY v/ ANEEERY
THEbLH, SSIKWCHTFIBEBRIN..
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*1 b-AHo®
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BEEZ, BERARM, FEHRX
Bwh, 41, 1348(1992).

BHALF MY Y LKEBETIZEBIFBNDC, TiC, CrsC., VCEWCHRIHOEAEHABRILENTEICL DT
ML, BHAF VRERET S ARAIRITEICIDOMMTLI. VCEWCOHT /) - FABBEHEIBRAEML D 12
RHBILBRENIRI ofc. WCHREVLWERESRH(WO,: - 2H. 0)MNEKEN:. VCOBEERYIL, BILWOERL
DOIBEBRBBE->TOBIHDITHOTNEETH 7. Cr:C..TICORBET /) — FiEfid, 0.5V (vs. Ag/AgCl)
DBIBBRNSHKE 7. NbCUE, T MY U LKBEFICBVWTRETH - k.
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Synthesis, Structure and Electrical Conductivity of
Vanadium Oxide Fluoride Graphite Intercalation Compound

Tsuyoshi NAKAJIMA"?, Yasuo NAGAI'? and Muneyuki MOTOYAMA
European Journal of Solid State Inorganic Chemistry, £.29, 919 (1992).

Graphite intercalation compound of vanadium oxide fluoride has been synthesized in a fluorine atmosphere.
Stage 2 to 15 compounds of C,;_  -VOF, and C_  VOF, were obtained. The structure was a monoclinic type cell in
which the intercalant was located between carbon sheets with stacking sequence of A/BA/B. The electric conductivi—-
ty is as high as 1x108 Scm™.

KEY WORDS: Graphite intercalation compound, Fluoride, Electrical conductivity

*1 Kyoto University
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Lattice Parameters of Sol-gel Derived Metastable ZrO2:—CaO Solid Solutions.

Hideki YOSHIOKA
Bulletin of the Chemical Society of Japan, 65, 2756(1992).

(1-%x) ZrO.—xCa0% (x=0~0.155) KBV TEERELEHFRBAL LI HREE /I - FVEICE->T
fESIL7:. BABEBEORMTEDLE-T, TENT 7R, MES, Eh&, EHRFEME~NOHEELIBE L
fo. MERFENFRMOETEHII, HREEBITERICEMAL, EREMIN LT bVegardUI N RILT 5 I EAURX
hic.

F—U—F: EREM BFEH VNV -FIVE BYNVa=Y L, Vegardfl

Preparation of Particle-Dispersion—Strengthened Aluminum by Mechanical Alloying

Teruo TAKAHASHI and Muneyuki MOTOYAMA
Novel Powder Processing: Advances in Powder Metallurgy & Particulate Materials—1992, 7. 413 (1992).

Mechanical alloying of aluminum, boron and graphite powders was carried out. Heating the mechanical
alloyed powders above 673K precipitated fine aluminum borocarbide particles. The hardness at room temperature of
this composite increased with the amount of borocarbide and with HTT. The 0.2% proof stress of the extruded
alloy containing 10vol% borocarbide was as high as 600MPa.

KEY WORDS: Particle dispersion-strengthen aluminum, Mechanical alloying, Aluminum alloy

Preparation of Al;Nb and Al,Nb-NbC Composite by Mechanical Alloying

Takahiro KANEYOSHI, Teruo TAKAHASHI, Yukinobu HAYASHI and Muneyuki MOTOYAMA
Novel Powder Processing : Advances in Powder Metallurgy & Particculate Materials — 1992, 7, 721 (1992).

Mixtures of elemental powders of Al, Nb and C(graphite) were subjected to a mechanical alloying (MA)
process. Al-Nb or AI-Nb-C powders mixed with composition of Al,Nb or A;Nb-xvol%NbC(x=5-30), re-
spectively, were mechanically alloyed with methanol addition as a dispersant under an Ar atmosphere. X-ray dif-
fraction pattern of the mixture of Al and Nb powders mechanically alloyed for 28.8 or 43.2ks consisted of Al, Nb
and new peaks. The new peaks were considered to be those of the Nb—C solid solution of which carbon had been
provided from methanol. After 72.0ks of MA time, TEM observation revealed that nano-sized crystalline Al,Nb
intermetallics and NbC particles were formed in the same MA powder particle. The NbC particles were formed by
reaction of not only Nb powders and graphite powders but also Nb powders and carbon which had been provided
from methanol. HIP'ped compacts of MA powders had very few voids and fine particles which were dispersed
homogeneously. X-ray analysis and TEM observation revealed that these particles were NbC and the HIP'ped
compacts had fine grains less than 1pm in diameter. The hardness of the HIP'ped compacts showed higher
value than that of Al,Nb made from mixed powders and increased with increasing NbC content. This
tendency was kept up to 1073K.

KEY WORDS: Mechanical alloying, Composite, Al,Nb, NbC, Intermetallics
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Discrete—Variational-Xo Calculations of Buckminsterfullerene(Cg,)
and Fulleride X~ray Emission Spectra

Jun KAWAI"Y, Kuniko MAEDA", Michio TAKAMI !, Yasuji MURAMATUSU
Takayoshi HAYASHI %, Muneyuki MOTOYAMA, and Yahachi SAITO™
Journal of Chemical Physics, 98 (5), 3650 (1993).

Theoretical molecular orbital calculation of fullerene (Cy) and fulleride X-ray spectra has been carried out using
discrete-variational-Xo. approximation. The calculated X-ray emission spectra of C agreed with experimental
spectra. The theoretical calculation of the X-ray spectra are proposed to be used as standards of the EPMA spectra
of C,, and related fullerides.

KEY WORDS: Molecular orbital calculation, Fullerene, C,,, X-tay spectra

*1 The Institute of Physical and Chemical Research, *2 NTT Interdisciplinary Research Raboratory
*3 Mie University

Change of the Local Structure around Fe3* lon
through the Heat Treatment Process in Borate Glass

Tsuguo ISHIHARA, Muneyuki MOTOYAMA, Katsuhisa TANAKA™, Kazuyuki Hirao™ and Naohiro SOGA™
Japanese Journal of Applied Physics, 32, P664, Supplement 32-2, (1993).

The crystallization process of BaFe ,0,, from BaO-Fe,0,-B,0, glass prepared by the twin-roiler quench-
ing method has been investigated by Fe K—edge XAFS and XRD XRD patterns revealed that at 773K diffused

diffraction peaks appeared in adittion to the glass pattern, and at 873K BaFe_,0,, was crystallized. Comparison of
the XANES region of the glass with those of heated samples indicated that the spectrum of the sample heated at
773K was different from the glass and above 823K, the spectra resembled that of BaFe ,0,,. The Fe-O bond dis-

tances and coordination numbers derived from EXAFS spectra became closer to those of BaFemOlg with increasing

the heat treatment temperature. We found that the change of the local structure around Fe3* ion began at 773K ‘and -

Fe3* ion crystalhzed to form BaFe ,0,, above 873K.

KEY WORDS: EXAFS, XANES, Borate glass, Crystallization process, BaFe ,0 g
*1 Kyoto University, Department of Industrial Chemistry, Faculty of Engineering
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Friction Welding of Oxygen Free Copper to Pure Aluminium

Masatoshi ARTTOSHI, Kozo OKITA, Toshio ENJO™, Kenji IKEUCHI"! and Fukuhisa MATSUDA"
Welding International, 6, 853 (1992).

A mixed layer which showed a fine stratified microstructure was formed in adjacent to the weld interface by
mechanical picking of Cu into Al. In the mixed layer, a number of flaky intermetallic compounds were detected
from X-ray diffraction analyses and TEM. As forge pressure P, was increased, the width of mixed layer was de—
creased. The tensile strength of joint was increased with rise in P, and at P, above 120MPa the joints were fractured
in Al. On the other hand, the joint welded at P, below 80MPa were fractured mainly in the mixed layer.

EDX analysis of the areas around cracks showed that the crack on the tensile test initiated at intermetallic
compound CuAl in the mixed layer. It can be concluded that the intermetallic compounds, especially CuAl have
harmful influence on joint strength.

KEY WORDS: Friction Welding, Copper, Aluminium, Intermetallic Compound
*1 Welding Research Institute, Osaka University

High Temperature Low—Cycle Fatigue of Friction Welded Joints—Type
304-304 Stainless Steel and Alloy 718-718 Nickel Base Superalloy

Takashi WAKAI'!, Masao SAKANE 2, Masateru OHNAMI 2, Kozo OKITA, and Yusuke FUKUCHI
Journal of Engineering Material and Technology, Transactions of the ASME, 115, 109 (1993).

This paper assesses the high—temperature low-cycle fatigue of the Type 304 stainless steel and Alloy 718
superalloy friction—welded specimens were carried out at 923K in air to obtain the fatigue strength of the joints.
These materials were selected at the cyclic hardening and softening materials, respectively. The 304-304 welded
specimens showed inferior fatigue strength in comparison with the base metal while the 718-718 specimens exhibit—
ed fatigue strength equivalent to that of the base metal. The difference in the fatigue strength between the two
materials is discussed from the viewpoint of the cyclic deformation behavior and strain reduction at the weld inter—
face.

KEY WORDS: High temperature, Low—cycle fatigue, Friction welded joints

*1 Oarai Engineering Center, Structure Engineering Section, Power Reactor & Nuclear Fuel Development
*2 Department of Mechanical Engineering, Ritumeikan University
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Coupling characteristic analysis of single-mode and muitimode optical-fiber
connectors using gradient—index-rod lenses

Toyckazu SAKAMOTO
Applied Optics, 31, 5184 (1992).

The coupling characteristics of optical-fiber connectors using gradient-index (GRIN)-tod lenses are analyzed
for both singles—mode and multimode use. We deal with six types of commercially available GRIN-rod lens. In
the single—mode case the coupling characteristics are analyzed by the Gaussian beam approximation, and the effects
of the deviation in lens length from a one—quarter pitch, the lens separation, and the lateral shift or the lens are clari-
fied. In the multimode case the coupling characteristics are analyzed by the ray—trace method, and the effect of the
third—order aberration of the GRIN-rod lens in clarified in addition to those in the single-mode case. In both cases
a type SLS 2.0-mm lens is found to be best. By adjusting the lens length to be slightly longer than a one—quarter
pitch, the lens separation and the tolerance for the lateral shift of the lens were improved.

KEY WORDS: Optical-fiber connectors, Gradient-index-rod lenses, Coupling characteristic analysis

Moire Topography for Three—Dimensional Profile
Measurement using the Interference Fringes of a Laser

Tetsuya MATSUMOTO, Yoichi KITAGAWA, Masaaki ADACHI ! and Akihiro HAYASHI
Optical Engineering, 31, 2668 (1992).

Resolution-variable moire topography for measuring the three—dimensional profile of an object is proposed.
With this method, moire fringes are formed by projecting two sets of interference fringes of laser beams on an ob—
ject. The interference fringes are obtained using a Mach-Zehnder interferometer and are divided into two sets by a
beamsplitter. The image, including the moire fringes, which are formed in accordance with the object depth, is
detected by a CCD camera. The effectiveness of this method is demonstrated by practically measuring the profile of
a small object. The intervals between adjacent moire fringes could be experimentally changed from 0.16 to 1.6 mm.
The advantage of this method is that the interval between moire fringes can be easily changed continuously by a.

mechanical operation.

KEY WORDS: Moire topography, Interference fringes, Mach—~Zehnder interferometer, Profile measurements

*1 Faculty of Engineering, Kanazawa University
*2 Department of Electronics, Kobe City College of Technology
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Mechanical Properties of Zirconia—Alumina Whisker Composite Ceramics

Nobuyuki TAMARI"}, Isao KONDOH ", Tkahiro TANAKA ", Saburoh KOSE™, and Kohji GOTOH
Journal of the Ceramic Society of Japan, 100 [4] 613 (1992).

Zirconia(3 mol% Y,0,) composites reinforced with 10, 20 and 40 vol% a-alumina whiskers were pre—
pared by hot-pressing at 1773K under 30mPa for 1.8ks, and the mechanical properties were measured.
The a-alumina whiskers used were fabricated by thermal decomposition of aluminium oxide borate(9Al,0,
2B,0,) whiskers at1773K for 259.2ks in atomsphere of air. Almost full dense composites(rerative density 99%)
were obtainedby hot-pressing at 1723K. Improvement of bending strength at room temperature was observed
because of ad—ding the whiskers. Fracture of zirconia at 1473K showed plastic deformation and bent. The
composites rev—ealed a strength of about 300MPa. Elastic modulus and Vickers hardness increased linearly
with increasingwhisker content.As the whisker content increased,fracture toughness also increased due to crack
deflectionby existence of whiskers and pull-out of whiskers, and showed the maximum value(about 5.4 MPa
m'?) at the whisker content of 40vol%, which was 1.3 times as large as that of zirconia.

KEY WORDS:Zirconia, Alumina whiskers, Composite ceramics, Hot-pressing, Mechanical properties
*1 Goverment Institute Research Institute,Osaka, *2 Nikkato Corp.
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Solidification Process of Ni-Cr-Fe Overlay Weld Alloy
with Dispersed NbC Particles

Tomoki TOMITA, Yasuyuki TAKATANI, Genzo HASHIZUME!, Yoshio HARADA "
Materials Transactions, JIM, 34, 69 (1992).

In this study, the solidification structures of alloys containing 5~60 mass%Fe and 40 vol%NbC have been exam-
ined by means of SEM, TEM, EPMA and XRD. The following results are obtained.

A part of the NbC particles dissolved in a molten alloy and NbC and M,,,C, were deposited during the solidific—
aion. The morphologies and amounts of these carbides changed largely at 20 mass%Fe. As the Fe content of the
alloy increased to 20 mass%Fe, the amount of NbC increased and that of M,,C, decreased. However, the amount
of carbide deposited was almost constant above 20 mass%Fe. The observations of microstructure reavealed that
solidification proceeded in the sequence, primary NbC—>eutectic (y+NbC)—>eutectic(y+NbC+M,,C/) in alloys
with more than 20 mass%Fe. In alloys with iron below 20 mass%, the solidification occurred in the order, primary
NbC—sprimary M,,C,— eutectic(y+M,,C+NbC)—>eutectic(y+NbC)—>eutectic(y+a+NbC).  The difference in the
crystallization manner suggested that the free energy for the formation of carbide should change depending upon

the activities of Cr and Nb contents in the molten alloy.

KEY WORDS:Plasma arc welding, Overlay weld alloy, Nickel-chromium-iron alloy, Niobium carbide
*1 Akoh Kasei Co.,Ltd., *2 Thermal Spraying Technology R & D Laboratories, TOCALO Co., Ltd.
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Deuterium Oxide—enhanced Extraction of Aqueous Lanthanoid Picrates with Crown Ether

Kazuharu NAKAGAWA, Yoshihisa INOUE"!, and Tadao HAKUSHI
J. Chem. Soc., Chem. Commun., 23, 1683 (1991).

Extractabilities of lanthanoid picrates are doubled by the use of D,0, instead of H,O, as an aqueous phase in the
solvent extraction with 1,4,7,10,13,16-hexaoxacyclooctadecane(18-crown-6), whereas no appreciable enhance—
ment is found in the extractabilities of alkali and alkaline earth picrates.

KEY WORDS: Solvent extraction, Lanthanoid, Crown ether, Deuterium oxide

*1 Department of Material Science, Himeji Institute of Technology
*2 Department of Applied Chemistry, Faculty of Engineering, Himeji Institute of Technology

Highly Selective Solvent Extraction of
Lanthanoid Picrates with Dicyclohexanocrown Ethers

Kazuharu NAKAGAWA, Yoshihisa INOUE"!, and Tadao HAKUSHI
J. Chem. Research, (M)2119, (S)268 (1992).

Quantitative solvent extractions of aqueous lanthanoid(IIl) picrates (La — Yb) with dicyclohexano—18-crown-6
and dicyclohexano-24—-crown—-8 were conducted at low ionic strength in the absence of dense background salts.
Possessing high lipophilicity and donability, the dicyclohexanocrown ethers showed much higher extractabilities
and/or relative cation selectivities than the parent crown ethers or the corresponding dibenzo analogues. In particu—
lar, dicyclohexano-18-crown-6, among the crown ethers ever examined, exhibited the highest relative cation selec—
tivities towards lanthanum upon both 1:1 and 1:2 cation-ligand complexations, for which its increased rigidity and
lipophilicity, as well as partially fixed conformation suitable for complexation, may jointly be responsible.

KEY WORDS: Soivent extraction, Lanthanoid, Cyclohexanocrown ethers,

*1 Department of Material Science, Himeji Institute of Technology
*2 Department of Applied Chemistry, Faculty of Engineering, Himeji Institute of Technology
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Formation of Free Radicals in Photoirradiated Cellulose Nitrate
Observation of Nitroxide Species in the Degradation Processes

Jun YAMAUCHI"™, Hiromi ANDO, and Akiyoshi YAMAOKA "
Makromol. Chem., Rapid Commun. 14, 13 (1993).

In this communication we report the detection of several types of free radicals in UV-irradiated callulose nitrate
films, especially the presence of nitroxide—type free radicals arising from the evolved nitrogen oxide or dioxide.

ESR spectra of UV-irradiated NC comprise dialkyl or alkylalkoxyl nitroxide, another type of nitroxide species
and alkoxyl(RO), alkylperoxyl(ROO) radicals arising from main chain of NC.

It was concluded that nitroxide—type radicals are formed in the cellulose nitrate films by comparing the anisotrop—
ic spectra part of UV-irradiated cellulose nitrate with the non—anisotropic one of the pristine cellulose.

KEY WORD: Cellulose nitrate, Radicals, ESR, UV-irradiated
*1 College of Liberal Arts and Sciences,Kyoto University, *2 Kobe Womens University, Kobe 654
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