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1992 1995 2000 AAGR Table 1
$ mil) ($mil) (S mil) (35572900 s Markets for
Structural Ceramics 385 530 1,020 13.0 éd‘/anCEd tCer‘ramlc
) ) omponents from
4 .
Electronic Ceramics 3,370 4,318 6,490 8.5 1992 to 2000
Ceramic Coatings 445 587 940 9.8
Total 4,200 5,435 8,450 9.1

AAGR - Aberage Annual Growth Rate
Note: All dollar values are in current U.S. dollars
Source: Business Communications Co., Inc.
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Figure 1

Trend in Business Relationships
Between Companies in the U.S.
Advanced Ceramics Industry

Source:
1 Business Communications Co., Inc.
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Matrix Composite

; ::“;‘::‘;d Market Segments According to
0 Aeropace My Applications for 1992
e Total Market Value for 1992
$135 million
Source:

Business Communications Co., Inc.
TRAYAD2FCHT AFHHEAR, a—n v HEEAL
A=AV 702G H B, 5 2 v 2 2DKFKRBRIZY
=T RENHOBKRT, HMEDSHEXE 255 ->T 5,
T Z b= 20488 TWE. 72 ) O 0ARBE Lok
SUBEFE L T2, I3 vrarvivy— FELSI v
A, T2y AR F220~30%6E 7 A Y AL T
5, BAREE, 8. >R EERFFISTLETAY D
TMHTEELMMIN-> T b, TEDOHZHT, 72 Y » ki
DTrZrbrtdIv2ZARtT I v r REAMEHIS G THElE
LTwas, 7X) ZRECHIES, BERMOSCEA» »»
5DT. VLA BMBELLEUINREL OV, SICY 42— F

SIRBEMIEAP AR L L Uil 6 ey,

7S TN ZA M2 T I v 2 219904548, 21 R E
HHAFRT S %,

BEAEZ I v 2 2ARKELRERPPEFI LY, =12 b
L7 Iy ZRARKESLTHHEEEREPLEDLZTHAS, 2T
BT Iy 2 X L IIBEBIESE. U B, EREEISL. T v
F-PEESS, HR S, RITEREE, S A€ Iy 2 2T
Hb,

ZEDT N2 M EZ I v 2 20HD o, BEHES
Sy ZAMBDOREPRAI NI THA5, L L 2DIed ik
. BREREEZ R L 2 0l 6 e, U6 135 A,
bACI L EHEEOR A, KED R CERSS D AR, Sl
TEI— L WEOBMKROBEL v e ROERL ETH B, Fkxrdt
INLOMBEHRTALOIE, 7N 2 2T 3 v 2200
B, BRCHEEHE I Iy 2 20MBREICIKRET A2 THA 5,

(GFg #AT)

.Eﬂﬁ—‘))b-@‘lbl:d:él LosNaeSEZv o XBAD
~ 1] ~
FPARUD RN ZFPMILKREFETAZEFT  S.Komarneni

SKomarneni#Bi i3 7 2 Y & Ry o= P ILKEEO R
FFZERT Bl LT 5, 19944E10H21H ., BRI A TH 1 HER,
BHE— v~ v (Solution-Sol-Gel) i 4o & 28 ek, 7 4 v,
WEg E ok, 20WE IO THELL,

TrzbtnrtT Iy s R B - RIS L D EES
NICHEHERE S K ERE T, PbZr, TDO: NbT —Z # i s
NIRRT NVIROPZTEME L F I3 TROFETHEI NS,

RO KRS DOPb(Zr, TI)O:sPNbTEIR S NIZPZTO X VKD
MHE., FIHZSEEE L THEOES I v-r e D O L
FIBRDIZ k5o T2 o d, MARDHRS N, BEA{LSNLICPZT
LI R TAaxs L0 W ISa3RE, I 6 DEEHEIL600
~700C TH &L 3 v, BEELS 1, FERIEETHIB0C T H
5, ITN6DO#MEIXPassive vibration damping® 4%l £ L THi
Hantuwvs,

BLm S Nz F & CERER DRI MgOD (100). A& T2 — 3
Lz r A F, SiTiO:D (211) WSrTiOs(100) L Ei2 7+ F 7 &
T—hBLFRDAY TR X N2EHEL - rut AT
BESIN, TL2F7 L7 — MIOFHEAIXEEERSD 3/KAM L b
S, ZDERPLE L precursorifi #1548 CTH B, 7 4 v
LIRDF X CEEIRIZL25C THIMALT 2, THIEF X VEED ¥ o
— Y —EH490C X h s, TDE 3 ECEED e
AT EUALAY TSRO RRED L L { MBI TH 5,

A:B:07 (Al La®*". Nd*'. BixTi**H 5 X A»SCa?*, Sr**C

BH*NDB™, Ta* % E) DBEPLHRIIEHER O+ —E LTHHEI R
T 325, -2 BT II600~1000C T, B BEE T

1500C L ETIERE N T 3,
IN6DEFIE ZERS. V- IEOFR S R B LT,
(GR'es EAT)



=
e

BEAAEMRSE 6 BIERBE - M VRIT L
AR 19944128 8 B (K), 9 H (£)10:00—18: 00
AT e aTb 4 Rov— 2 (I EERIKF 3-2-1)
FarFn>
% 6 MRS 19944E12F 8 H (AK)11: 30—
A T 19944F12H 8 H (A)10 : 00—11 : 30
OFF» oaFT AT h~ BB = (RAI R KRR K)
Q¥ EAMILDREE D oD ER B0 7
Hibak (¥ =—. BEKX)
s ryRY7 T 1994412H 8 B (A)13:00—. 9 B (£)10: 00—
e RRX—EE 19944120 8 A (K)18:00—
BRI Y A1 L IR
Fx7  FEEBAGIRER . FHEHFRGIKI)
BESEOA =T uf VIR L B EEF 2 MEOER L
zOME HE—E KRKT)
OBGEEIEC L 2 v 2 REBY 7 AO/ER LR
F_EM A (BALA ST
QF7 TN T 7 AREDF /Kb LB R
WFEE (7 v 7 2B
@7 N7 7 AREOFKRIC L 2 EEEEMEORR

JEIRE (ERBHRERE)
G7ENT7 P AREFALLF 2 TVIZVLEEDH
F OB *F 7 E (YKK)
—igkiE T, RARX— 2214

SRV Y LI L F A= ZADRFEDER
Fx T T EEE LT KEHRT) . BER (ALK&
BEEED "+ A=2208 %, FH  SBEEOLAT)
@ 7 A€ UHEOEE—MREMEOE LR BiET S
JAF =AY ARG B GRORALET)
®F /2 OAIE  RIFES(FEKRT)
@F 2 AxEY HAFBE A CRALK @)
®7 4 b RAEC=27 20RH \LWHERE KD
— ks 12fF. R &x— 166
VE AN | 8 Y v p
F27 S CRALR AT . T RS GRAL KRR IS L#0T)
HEHEOBHEREED A€ ) — A
Prafid— (0 A B AIEEET)
OB REFESTHE L 2 OH
ANRTE (BT
QEIEERREMRNI L i ~= Y av—2a Yy
EHEEGERETKT)
@EFES RSO v X — B HREART~ DS H
B IE 2 (LB HT)
—fEEE 197, RR & — 5614
HZt 2 H2 000, FE2E10,000, FAEER
BEEE3,000H. BHLHES5,000
HA% ¢ HARMRSHE R (TEL.044-819-2001 FAX.044-819-2009)
BEEMRASHEOHNESH
OEBEM RS % BB 4B % A (RILEM)  Workshop on
Disposal and Recycling of Organic (Polymeric) Construction
Materials : 19954 3 H26H —28H, #iE BAEEZS M
Abv¥h BAKRETEHEREZERKENAE (TEL. -FAX.
0249-41-7155)

= N

MRS-J NEW S Vol.6 No.3 Nov.1994

Q1954 EBEEEY — 2 v a v EREEEEERMITE L
v & —(ISTEC) - MRSFE/# : 19954 6 H18H —21H, »~7 A1
RUAE VA AV R—AVFAVENKRTN, T— &
EAREUARER I L (oS v 207 r L RFIH S L I,
A bed ISTEC(TEL.03-3431-4002 FAX.03-3431-4044)

BIUMRS X > /\—MRSOMEETING

OIUMRS the 2nd International Conference in Asia (ICA-94)
19944£12814H —18H (17—18H Tour) . &&#17Chiao Tung
K &% Ms.Grace Lee (Materials Research Laboratories,
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886-35-820247 FAX.886-35-820064)

OC-MRS and E-MRS Joint Symposium on Electronic and
Optoelectronic Materials
19944£12H15H —16H . db3E. ##&EInst.of Semiconductors,
Chinese Academy of Science (TEL.86-1-2558131 ext.321
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To the Overseas Members of MRS-J

A Section of Research and Development of High
Functionality Materials in the Twenty First Century
........................................................................... p.1
Toshinobu Takagi, Professor Emeritus, Kyoto University
(Director, Ion Engineering Research Institute)
From High Functionality Materials to Intelligent Materials
Materials science has been developed from structural
materials to functionality materials, and to intelligent
materilas. Materials have the properties of their own
characteristic and function. High functionality means
expanding their region of functions. Intelligent materials are
equipped with giving and taking information within the
materials and they have the ability of soft ware system.
Intelligent materials have dynamic functions of positive
changing themselves against the outside stimulation such as
life predicting function, self-diagnosis, self-repairing self-
decomposition, self-creaning, self-learning and self-multiplying.
New Technology Supporting High Functionality and Intelligent
Materials
As the request from the soft ware side is increasing,
materials manufactured by equilibrium process is not enough
but artificially manufactured by non-equilibrium processes are
important. The development of interdisciplinary fields are
becoming important. Nano-phase laboratories such as multi-
layered materials composed of atomic and molecular scale or
making quantum fine wires are developing. Mesoscopic
materials are fashonable. As materials absorbing the farmware
the concept of materials is expanding.

Report on 1994 Summer MRS-J Symposium
........................................................................ p.2,3
1994 Summer MRS-J Symposium was held on July 11 (Mon)
and 12(Tues) at KSP (Kanagawa Science Park) Hall at

Kawasaki. About 100 scientists attended the symposium. The

object of the Symposium is to assemble metallurgists,

semiconductor scientists, ceramists, organic and polymer
scientists at one place and discuss beyond the framework of
their own specialized fields. A research in priority area ‘New

Funcionality Materials Design, Preparation and Control”

grant-in-aid supported by the Ministry of Education, Science,

Culture and Sports was started in 1987 and end in 1993. Fifteen

lectures and fifty posters were presented. (Prof.T.Tsuruta)

Main topics and general lectures are:

Session A: Surface and interface of semiconductors

A1 Analysis of Initial Growth Processes and Interface
Structures by EXAFS and X-ray CTR Measurements”, Y.
Takeda, Nagoya University.

A.2."Real Time Monitoring of the Initial Growth Stage in
Chemical Beam Epitaxy (CBE) of Widegap II-I Compounds by
a New Optical Probing Method”, A.Yoshikawa, M.
Kobayashi and S.Tokita, Chiba University.

A.3."Characterization of ZnSe/GaAs Heterointerface by
Capasitance-Voltage Measurement”, T.Matsumoto, K.
Kawakami, N.Kokubo and T.Kato,Yamanashi University.

A4 °Growth of Thin Films on Hydrogen Mediated Silicon
Surface”, K.Ueda, Osaka University.

Session B: Synthesis and functional control of bio-functionality

materials session

B.1.°Cell Function Control by Biosignal Molecules-
Immobilized Materials”, Y.Jto and Y.Imanishi, Kyoto
University.

B.2.Polypeptides and Proteins Endowed with Artificial
Function by the Introduction of Nonnatural Amino Acids’,
M.Shishido, Okayama University.

B.3.*Command-responsive Interfaces and their Appication to
Biomaterial System”, T.Okano, A.Kikuchi, Y.Sakurai,

~ Tokyo Women’s Medical College.

B.4."Extracellular Matrix as an Architectural Element to
Create Artificial Organs by Cell Culture”, T.Hayashi, The
University of Tokyo.

B.5."Preparation of Bioactive Materials with Different

Mechanical Properties by Biomimetic Process”, T.Kokubo and
F.Miyaji.

Session C: Materials science

C.1. Evaluation and Design of Metallic Materials with the Aid
of a Molecular Orbital Method”, M.Morinaga.

C.2. Epitaxial Growth and Magnetic Thin Films with Non-
equilibrium Crystal Structure”, M.Matsui, A.Kida and Y.
Kamada, Nagoya University.

C.3."Fine Processing and Functionalization of Polymetric
Membranes with Microphase-separated Structure”, A.Hirao
and S.Nakahama, Tokyo Institute of Technology.

C.4."Sensing Odorous Compounds by Using a Lipid-coated
Quartz-Crystal Microbalance”, Y.Okahata.

C.5. Interface Structures in Polymer Alloys”, H.Hasegawa and
T.Hashimoto, Kyoto University.

A Brief Introduction of Materials Research Activity at
Wright-Patterson Air Force Base in Dayton, Ohio, U.S.A.
........................................................................ p.4,5
Thanks to Mr.J.J Krochmal with whom S.Yamada has been
continuously corresponding since a contract research in 1967-9,
the history and present situation of their materials research
activity is disclosed, owing to the Director, Dr. V.J.Russo.

Professor R.M.Spriggs became an honorary member of
1Y = TN O p.6

Professor R.M.Spriggs is J.F.McMahon Professor of
Ceamics, Executive Director, NYS Center for Advanced
Ceramic Technology, NYS College of Ceramics, Alfred
University, Alfred. NY14802 U.S.A. and the Post President,
American Ceramic Society became on honorary member of the
MRS-Japan on October 21, 1994. The presentation of the
certificate was done by the former president, Prof. S.Somiya.
He is the fellow and distinguished life member of the American
Ceramic Society and was the Committee Head of the Phase
Diagrams for Ceramists, Am. Ceramic Society.

Professor S.Komarneni, Professor at the Penn State
University presented “Solution-Sol-Gel Processing of
Electroceramic Films, Fibers and Powders” for about 1 hour,
at Kuramae Kogyo Kaikan, Tokyo on October 21, 1994.
Professor Komarneni explained “Solution-Sol-Gel Processing”
for electroceramics. SSG processing technique can lead to
ceramics of various shapes such as dense, monolithic bodies,
porous materials, powders, fibers, films, spheres, etc. He
explained Pb(Zn,Ti)Os, SrTi0s(211) and SrTiOs(100) substrates.
In the case of PZT, fibers of PZT crystallized and sensified as
low as 600-700°C.

MRS-J 6th ANNUAL. MEETING and SYMPOSIA

date : December 8-9 1994 10:00-
site : Kanagawa Science Park (Kawasaki City)
Plenary Lectures :
DStructural and Functional Relationship between Molecules
and Molecular Systems.
Dr.Saburo Nagakura (Graduate Univ. for Advanced
Studies)
@Some Lessons from the History of Semiconductor Research
Dr.Makoto Kikuchi (Tokai Univ., Sony Inc.)
Symposia :
(DNonequilibrium Phase Materials (Chair. Prof. A.Inoue
Tohoku Univ., Prof. H.Shingu Kyoto Univ.)
@Development of in Science of Nano-Spinics (Chair. Prof.
K. Tsushima Kyushu Inst. Tech. Prof. H.Fujimori
Tohoku Univ.)
®Advanced Materials (Chair. Prof. T.Hirai Tohoku Univ.,
H.Nakanishi Tohoku Univ.)
Registration Fee : Member ¥2,000, nonmember ¥10,000,
Student Free
Contact to MRS-J Office (Fax.81-44-819-2009)



