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Human Frontier Science Program
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& ol Ao -4l gt zol o] EAl ARE] sk slel et & of Ao At ¥
3 22 e F-Aleast ofRA Bkl ERE 23t 2 A e AR
exat S2 FRFRIANLT HEs] o 239 RS el A7l sl se
Aoz KWHEI} oleld A vgo B ATFE AYI}EE ojokr]E S Aok AT
7] olokAqt Aol AAS R ANZ & X delw olo wahy BEHS FERM
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ool EEEL TR HIBER o S ol obrlshAleh. 19874 K AIST ( Agency
of Indstrial Science and Techrology ) Policys] A 23 Fo] ot

0
ir

New Direction of AIST Pelicy for 1987

1. Promotion of Human Fronti er Program

2. Promotion of international cooperation

3. Promotion of mtional projects such as R&D Project on BASIC techmlogies for
Future Indistries, Largesale Project, Sunshine Projects, Moonlight Project amd
Project on Medical Welfare Equipment Tectmlogies.

4 . Reinforcing tiews between private indistries, universities and government agenc ies.

5. Promotion of advanced and fundamental researches in government research institu-
tes.

6. Promotion of industrial standardization .

Qs = 229 Humen Science Frontier Programe] s A sisbes Aojch F4 = &
EEHS HSd Ads ke Aotk

AA #Es Zrpskn ok s Kske] Natiomal Project 24 #1&5™ BasicTe-
chrology for Furture Industries, Large Scale projet, Sunshine Projects , Moonlight Project &
Big Project & Zzl3te Zojch YAI¥& Private Indstries, Univeristies 22 i Goverrm -
entAgency 2l BOBIES Bibaiziche Aolch oAl ARy HRoR Yo
Bl 20 #EHE v Ee HRE ksl debs Aol vk 04*“4’“}]“ Bk
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Alebe 22 e o moufl Solrbik ofdl BEHBAACE | gla Hel wepAlov
Basic Technology for Furture Industries Project 37 & &# 70l 4] dst Q= £&°
Pgerhol A2k o] BRgesl Sol /b ok, E A TERBEEE AISTzz 2
1986 £ B ot R ot At

FY1986 BUDGET AND PERSONNEL

1. Budget Laboratories of AIST

Ordinary R & D

‘The Sunshine Project

Designated R & D

Total Rudget
(billion yen)

fleadquarters

Speciat R & D

Tsukuba-related
Other

ditures

The Large-Scale Project

Special exy
Other laboratories
Other

Assistance for R & D Projects aimed
at Revitalinng Basic Material Industries
R & D Project on Medical and Wellare
Equipment Techaology

e The Moonlight Project

R & D Project on Basic Technology for Future Industrics

Note: (hdinary R & 1): Personne! exenditures and ordinary rescarch expenditures of AIST laboratories,

Designated R & 1 Research expenditures incurred by rescarch faboratorics through work connected with the Largs-Scale Project, the Sunshine
and Mounlight Projects, R & D Project on Medical and Wellare Equipment Technology, R & D Project on Dasic Technotogies for Future
Industrics and the Regional Large-Scale Project.

Special R & 13: Expen litures incurred through Special research, Expansion of Lahorstoty Facilitics, Opetation of Geolngical Research Yessel,
Nuclear Research, R & D Promotion for Small Industries, Research Related to Pre ion of Envi { Pollution,

Tsukuba related expenditures: Expenditures in operating joint facilities ot Tsukuba,

Budget or individual profects: This refers ta the total budget for each of the Large Scale Project, Sunshine and Mooulight Projectsand R & D
Project on Dasic Technotogy for Future Industrics.

23po) 1,232 & Yen ol vt £FEFE AHEHe BES 452 fliYen o2 (EHWR I8
EWEE U REIIFZET oLk BSTHZEEEE Bw obveh Al e dAIs A BT Sw-
Shine Project,Large Scale Project, Moon Light Project 501 34}, Fine Ceramics ] e
R &D Project on Basis Tecmology Furture Industry el Solgleh. BZER TRl B
R FATERRe] 16717 oloh $HRERY EE Hiel v AR 2 HIEd ETEK
ST 7 e BB 58840l = MY AL e MBI B RERAT R 34 Kol
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Tt hine L BReA 70 A ( 1986)

B ® B B B H

1. FrEptsehn 128 98 226
2. BWE IR 221 69 290
3. fLERstii HToE AT 287 83 370
4. BRAEY TR TR 69 19 88
5. #iEES TRETZ B 104 23 127
6. HEFE 248 31 379
7. EFEWEAHIEN 558 39 697
8. SR BYseRT _ 104 27 131
9. AEEIF IR 248 93 341
10. b % T 266088 B AT ! 25 99
11. BT EEEM R 39 17 56
12. KRl 175 53 228
13. 4R T2 fralBain 196 59 255
14. RBIT 3R BT 40 12 52
15. VHER TEEM 50T 34 11 45
16, Ju T2 053088 AT 69 21 90
FURE B AT 72 72
TR AR 248 248
it 2,594 952 3,546

TR TR M T Repyisere] HRE R <~sﬁ:§

2,594 4 fTEES 952 & At 3,5464@ o]
o o] th O WA BLdkol RLES R Se

B e X T EGHERIES &4 el -
Sapporo, i, & HE KR, IEE R 27 (Nagra)
v s gl gEel LEY Qs 9 e
ST S ST B0l F AN B (oo

Fel| b= ol o Zbabe Aol et 2o
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( Sendai) -
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( Tukube)

A
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— 72 BARE ( 4 Erergy BiAGBAEE © Moon light 381 (&
MZ gas turbine, MHD 358, FrilE
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— B
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BEES 290 Ao Branchst YA 2 b AJEERR Tl Fie Ceramics o] vk,
4714 Fine Ceramics ol B AWM S 93 % 2819 #E ¢ Cemmics o] o
8 R&D S (RS U Susls TEMbolds BN EEmst Qo Mokl
KA S MY FRBERE (delyol 91S) SMRMES Ceramicsol BiRsE #
b glom kit REEEMRMIEFZEZA Fre Ceranicse] %3 A& BURRRY fxel
RBP4 Adstz ok 2oz WER FRHEBEC 24 oA £4 &l
1 Moon Light 81, B2 718l v, MHD B9, SR EmSE Hgeste ok Bl Haol 4
= BE APl o9 RRIA%S R&DO WEHE sk v EIEER) ML) 3
o= A Ceramics B THE#e(be] A< 3hx ook e PFIREIGHRS 32
YEAL od7lel a3l 16 EEMC R 2 o4 vlwd Ceramics o P& Pnge AT
o BMEIETITET (LB RITIRRT KW Tl BT 4 R TR AT 2l 2 At
TS EREBAT Zo] Qo Hols oh2 WSS Fine Ceramics o dof] oJeirxz
e %3 9lt}. Fine Ceramics 9 #9422 HAOA 714 & Project 9 KIULAEE 35 BT
tgesroll Fine Ceramics®] #7827} Sirt.

Special Research Subjects Related on Fine Ceramics
at the National Labs, AIST, MITI in 1986

. Subject Peried I nst. Budget
1. FRMe] EHEES &l BiSE HHeE 85-89 1 B 15,200
2. WBEEE energy 9 %Uﬁoﬂ g+ diamond| g5-89 (L5 B 18,765
o LRIl BT 5
3. Halogen {t#y glassoll B3 HH5E 86-90 KL 11,300
4. EETE:BHTEE ARl BE B 86-89 " 10,300
5. lon EEH: FESLEEEM KO B W | 85-89 o 11,800
6. Plasna CVDell 23t iffhBEIMR £ifiol | 84-87 7z 10,300
BARE B1%E
7. BYHE(LE senser o BAZE] BAY MR | 84-88 " 13,800
8. EMHBHEES ceramicsoll BFSH #E 86-90 %13 8,900
9. BAEME ceramicBAAMES BAZECl BT | 83-81 % 10,000
ﬁwz
10. 7 MAERR LR Askhdael BT Bt 84-88 | ALHA 8,800
11. Ceramic AT'BS MR &l B ﬁ"ﬂ 83-86 " 9,900
BH3E
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Subject Peried Inst Budget
12. Ceramic ¥t 447 8ol o gt 3E 83-86 TR 7,200
el BESE %R
13. Ion beamol] o3 & BFKE S ceramic 85-88 " 9,795
boll BESH BHTR
14. #tEH ceramic ST WE F | 85-89 " 9,000
15. SinEEspte] BAsel B #H%E 83-86 ATH 9,460
16. EMEAE engineering M1 Aol 85-88 "o 10,000
BESH #H9E
Special Research Subjects related on Fine Ceramics
at the National Labs, AIST.MITI in 1986
Subject Period Inst. Budge t
1. Ceramic Engire 2 #2? 83-88 BT 500
2. Ti ceramics 2] iitEEEEHES) ﬁﬂ:% 85-86 17 2,000
3. MEME—RBOH RE ARl 9l A Fm| 86-88 KIE 2,500
o
4. Bfgel "Hafkel 23 Heem Lo Wik 86-88 ” 2,100
5. BeetE REMES B 84-87 7 2,500
6. SRS SREFEEM S R 85-87 7 3,900
7. HREARBES ceramicsd e 85-87 " 3, 200
8. Ceramics 9 #AEIM] % 86-88 % 4,000
9. HEnTHre W - SREmIES 82-86 ” 920
10. EETHAES HRINTES T o 15 83-88 " 2,760
11. Ceramic o FZHE/HTEES #H72 83-86 " 2,300
12. &E#rpiel @ ceramic coating 7o 86-90 " 1,400
e
13. Ion beam o 23} MEIFKE HE 2 85-89 " 1,700
FEEAM S e
4. HEBSBAAWS ALESE ceramicFER | 84-87 1" 800
o BB 58
15. Ceramic %7Li2o) MBI fgaeo) Pt 85-89 KILHR 1,800
16. Ceramic FFEBM S HKEEH HoE 83-87 EMNy 1,380
17. 86-90 ” 2,300

BLRE S ceramics 8 SR ENTY
e
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Subject Period- Inst Budget

18. EHAEM: MREELA MR Hig 86-89 2TR 920
19. TR - LM BiEME ceramics o] HHzR 86-90 " 3, 680
20. Ceramic T - BRI Fo A E 86-90 "o 1,640

wae
21. Engineer ceramics o EHAH 58 86-90 " 3,220
22. Ceramics FURHBECFFER IS #5E . 84-87 7 920
23. Ceramic AT'EZR#MY HBA oAzt 83-86 " 900
24. Ceramic SRR BITS] #1158 86-87 " 1,840
25. B¥EM ceramics o] 3o A BB ITLEY 85-88 " 1,380

#85° PR ,
26. Ceramics & HEE REEEY HzE 85-90 " 2,300
27. IR BN MRS PR 84-88 JeBRR 2,80
28. Ceramics coating #E] %L 86 iz 1,320
29. B4 whisker 5o e 86-88 ATEHR 1,400
30. Ceramics — Al #H A BIES] tH5E 83-86 " 2,000
31. Ceranics9 1L R 86-88 " 1,550
32. CeramicHl vkl BT wige 86 B RE
33. EMEfEMtEL ceramicsd] mliES] #58 86 JLTER "

HA gGlfHgRe ot Zhss] HEmE A BELS 19 Yen FifRel 2 #iR2 3~
44o)m] ABE 3~4 Ao & grouprt Hol st vk o5 KEMEEA BELS
1005k~ 400 2tYen 1~ 240l g Group o] 5 o] sk gl g vfolch, HAS A%
KEARE A PIsEES] kel o ste pRgest EfTE & sleh HRIRE B2 Bl
Tk B R RS Ao Aol HREERCIA B e b
whol A ®l s graEshAl "ok o2 BERE REH KA sty v HREA
Fire Ceramics 9 A #tR7} 9l © KUCREFE ARG G0l Hsle] Tobllch o] +& Fine
Ceramics off gt =3ts A 2 ofyrh,

Foll QeAAzt 2o A7 ek, AD ol e ol HkEREoIck ol Sl A AU
ol Y3 glezlo] Fine Ceramics ojm A BES wo] xx3xm gl=zlo] 868w Tt Yen
9] High Performance Ceramics 4fo] tf, o] vtel] F-9lo] 9l+=r} 3P Bioreactor, Large Sale
Cell Guitivation, Utilizing Recombinant DNA, Superlattice device, Three damensiomal device
283 SR A 23 Biodevice ol »



B RehlzEm 33

1986 Budget for R and D project of Basic
Technology for Future Industries

(Million ¥en)

1. High Performance Ceramics %
868(961)

2. High Performance Plastic Materials
(1) Synthetic Membrares for New

Separat ion Techmlogy 539(556)
(2) Pastics with High Electrical _
Corductivity 366(375)

(3) Plastics with Crystalline Structure

291(299)
. Advarced Allovs with Cntrol led B
Crystalline Structure 590(610)
L Compie ' =
- 705(721) T
5. " Pioto-reactive Material s
110070
1. Bioreactor
42504 46)
2. Large Scale Cell Gultivation
429(428)
3. Utilizing Recombinant DNA
367(378)
1. Swerlattice Devices
524(453)
2. Three Dimernsional Devices
959(804)
3. Biodevices 60(-)

e
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&8 AR project Aol A Fine Ceramics off #3dt project ot}

Table 4. Summary of R& D of fine ceramics in the project of
' Basic Techmlogy for Future Industries

K itft, Fine Ceramics 92 BRRE
1. Participants 6 government research Institutes.
GIR —Nagoya
GIRI —QOsaka
GIRI —Kyushu
National Chemical Laboratory

Mechanical Engineering Laboratory
NIRIM

The Engineering Research association for High Performance Ceramics

15 private cormpanies
2. Period

1981 ~ 1990 (10years)

The Ist phase (1981 ~ 1983)
For test pieces

The 2nd phase (1984 ~ 1987)
For simple models

The 3rd phase (1988 ~ 1990)
For complex model

3. Targets
1) High strength
2 ) High corrosion resistance
3) High wear resistance
4. Materials
1) SigNyg
2) SiC

LoolA L oW e R T 2 e clelst 27t BAHE THERBAT AUt T

B SRER BT KPR Tk i aten i (LERZe T IZE T 22l 2 B EVIRE 6 (8o
BRI BFRETo 15 (e Rfa¥ol RSl #fTshn ok k2 1981 o) fAfESH
o] 1990 %ol Bub: 104fHY project ol vk, 1 By 1981 £~ 19834 2 Al E 1984
£~ 1087 4 3kl 19884~ 1990 49] 3@ sloigich
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F1I HAEE 35

SigN, SiC F7xlgtg 4oz &
o] test piece T HiEo] =3l

3tz 9k, Al 3gAl= Complex Model

2 3 E  FHoqd v Kok Zoh
Table 5. Target values of R&D of fine ceramies in the project of
Basic Technology for Future Industries

Material Targetvalue
(1) After it is kept at oer 1200°C for 1000hr in air,it shall be
tested at 1200°C in air and satisfy the following values.
(i Tensile strength (mean value )
High strergth o :over 30kg/mn? (294 Mpa )
materials (ii] Reliability (Weibull modulus )
m : over 20
(2) It shall be tested by 1000t creep test at 1200C inair and
satisfy the following ‘alue.
Creep rpture strength 6 @ over 10kg/mn® (98 Mpa)
(1) After it iskept at over 1300°C for 1000 hr in air,it shall be tested
at 13007 in air and satisfy the following values.
High corrosi- (i) Tersile strergth (mean value)

on resistant

6 : over 20kg; »m® (196Mpa)
[ii] Reliability (Weibull modalus )

materials
m : over 20
(il Corrosion resistance (weight gain in oxidation ) :
less than lmg/ o
(1) After it is kept at 800C for 1000 hr in air,it shall te tested

at 8007 in air and satisfy the following values.

[i]) Tensile strength (mean value )
High wear- g : over 50ks/mt ( 490 Mpa)
resistant (ii] Reliability ( Weibull modilus )
materials m: over 22

(2) As to the following items,it shall be tested at the room temper-

ature and satisfy the following wlues.

[i] Wear resistance ( specific wear amount) : less than 108w’/ kg-nn

(i Precision ( surface roughress )

Rmax : léss than 2 #m
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th22 o] oFe 2ciAE A 3] pilot scale ( 20 ~ 40 k9] Batch ) 9 g oz

SigN, ¥2& oAl A2 4349 ol Datad b Aol e
3

Table Properties of Material Powder Preoduced
in Pilot Scale ( Example)
Specifi li iti Total
00 | S| Pt e Py | " (| G
@ soi) | Area | Diameter| = T (%) [ Fe | ca| ar | Bontent
(myg) | C um) (%)
SigNg by
Silicon
Nitridation| 3.13 20 0.50 91.4 98.4 230 33| 61 130 1.31
in Pilot
Sale

Other Characteristics

Total Silicon (%) 58.7 Otter Metallic Impurities ( ppm)
Total Nitrogen (%) 38.6 B 2 Ni 3
Total Carbon(%) 0.20 Ba <1 Sr <1
Free Silicon%) < 0.02 Co {1 T 2
Free Silica(%) 0.11 Cu 7 \Y (1
Total Chlorine @) Nore Mg 25 W 1
Mn 3 Zn {1
Mo 6 r (1
Na (2 K {2

F8-0 Fine Coramic @A & gholl i sle] wspalel, o] 242 19834% MITI®]  Fine

Ceramics #80] 4138} Fine Ceramics Market & Hl o] o},

Fine Ceramics °) THEHEE vebd Aoz e 20 Al7lo] 52 Yeno HEHHRES o
shar @7l ol 1 JkYen §THE MiETel @9l % 80 ~ 85 %~7F Electronic Ceramia o] ),
Frgineering Ceramics &= o}4 A$ 10%A £2 *& #iFolrt. of7] ol Bio Ceramics 7}
tgEel 9l xut 2ol @AM odnirk o T Aol op MLt gk

1985 F# o] [plel EHBLME ofef B e} 3ok

etz A Al,Oy 7F 4.7 % BaTiO; 30% Fe, Q5 5.4% TiO, 5.4 %7F "o} vhdo

oiabsk 2 g dFoleh
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¥ Trillion
FRERRITT

|
fpmo=mo== = =lz=s= ==
I

Upper 1imit of estimates £4 44,2 trillion

taking into account greater growth | &3
in parts and technological effects; y |

Scale of the market
according to estimates
of greater growth

. in material and parts

.8 trillion -

syted § SOTWEIsD auUTF JO Sayes [[BIBAD

!
3 | : |
¥630 billion i ) |
; |
1 '

1983 Start of the 1990's Mid-1090's  Start of the 21stT century

Estimates of the Scale of the Fine Ceramics Market (Module Base)

Ti02 54% WG 414%

AFe202 54% -\ 69,650
Million¥ en

TaC 36%

Miilion ¥en

SiaNs 121%

graphite
154 %

Amount of Raw Powders for Amount of Raw Powders for

Oxide Ceramics in 1985 in Japan "Non-Oxide Ceramics in 1985 in Japan
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ing Ceramicsoll 4 fEESEL 9l SizNy
SiCr} fhiEsty F@mib® Ceramics 9
Lo v Ade dox A4,
4 B & 80~ 85 %7} Efectronic
Ceramics o] #| 2t ¥R userz} 73
S EPE ARl Ry #HoR Electronic Ce-
ramics 7} W7l 15% Axsb & 2y A
i= High temp engineering 2H=7F Mechan-
ical Ceramics % Engireering Ceramic 9]
fisgho)] wlwA #pste Aol Zldd ok
7 New Ceramics it5ol £ Gl 2
A A

ch- 8- ol tobA] el i Shed Qto&

B BPEg 39

FIELD EXPECTED IN NEAR FUTURE BY THE USERS

[ HiGH _TEMPERATURE.

— EroiNeER G
= 2923
2 7.0%
nummmmmnnmm\
ELeCTRONIE \\\
N i 14.6 %
_MECHANICAL.

Ul -y
| \\ :

107k Seelol A st Aok #ilet Zol ek



40 /)N Bk IR

cv _2 Wx

oet 01 0Lt m%%mm mmw.w m%%o m%%m SR
. e - ] 4 8
“““““ o6t oo oo Awmﬁw.e ﬁ%w.w Aomm. 3 _
g B CWTE Des e BRD| 00 99T | VI | W'T | 00z ) 008 oo X
L2 "Bl - 0’y | sz'e 108 - N
R e b2 112 8°6b zel 0002 | 089 0% o SIWEID Ol
] 06 0°011 0yl ﬁmhm . mww._ nm&; Awu C# D
20 GVWL LT kTl Flolh i | O o8t | e8|\ w8 | Qe | Wl B e
EbVRTHY ‘FRWH Liyd | oy 08 pe L 96 59 St quit?s Astogy
ot ol bl b= olobig ¥ _Jowm_u_ﬁ 0 o8 ozt | o't | o't | os | v | ¥ T puowerq
WAFE KB HYH e | 0702 0°02 L6 011 b 5" 1°g] | [eesjEonmpan
e lxg 061 0°0¢e 27912 022 011 05 £ dAleA SOIIRIST
¥y H e lp 61 Us 0 2’2 02 gl £l P T
TRYD ‘e BTTh¥s Kedhes | 00 | oo | va | w & | @ |[u |[WTIHGH
06 ot 091 Scmm.ﬁ m%mw 6 Am%m mmmwm CAF )
leleTe "THEYH ‘WETSZHNY WBERME 08 001 g ol 026'1 opE' T 08 065 PR
MRl T kAW BT R D El (¥ | oo 001 v op 16 9% g¢ 6 Josuas
+ 8 H * 06 0's 2'el ) 65 9y 82 Josios sen
‘HUYH LW MAL g EH ‘2 0y 08 9°91 012 9L1 02! 9
TRET NAL EEESYH e WARREN | 0 08 L01 0Ll w9 sev 62
0ol 0°s1 £W oSt | 9u 9%¢ 671
T ERES 00l 0sI S'Ie 00z'e | 000'z | 0001 | ¥ee
WRLBA W CBLHEY MAL TEEEN 0y 06 622 0.2 0% 42 9
0¢ 0¢ 29 06§ 015 ovy gpg | seswepuo)) 2 K
002 0°52 9°ge oo't | 0oL 062 89 fololadc T it
FEYH CEINMS AT H el T.S 0l 9°g] 0061 002‘1 059 166 b e 58
0L 291 2°81 01't | <08 005 %2 b 43T fady
BN S Y E ek | 0% g 99 0ot 08 29 8 ® 3 01
IS KRN CE N Y 0y Uy [2Ke] 01L 185 09¥ e anid Jaddng
¥ 0T w m Mw_vmmv wc,_c_L_xw M_MLMW 6661 | o661 | seer | 1861 % Ld

LB D

(%

WM oy sommia) maN




2& MITIH%ERT Y 15810 24

AT SR BT AT ER AR

16 (8 BIICHBle] 9o &4 ATF
I PIEA M TREERBIS EBE LA @R $EE o5
o}

cAL I ER
glo v

g9 7

Sl

iy
o

i &
ProRaEE e o A AE
L B I e s (s
T LEH
* BRSBIE 1 =5
&BI 2R
* BIHPHEE e HIRCEEH
Process T2 3¢
* RIS oo R SET
Ceramic #1EHR
B SE B AOE5REE ARBIZEE MEnER
Bl 35 e EE Center
B B - 904 (#3268, mEH22)
TEYGEEH vevrererrreernernenns 39.5 (AR 40, BEH3T)
LA EE e 294 (&Rl 43%)
O HECERA 176 ¢, SR 48 )
Ve s TR 13 &
ERGSEEG  reer rennennnennens 24

68 b (L

AT 90 &ol® ek R 68°]ch HAS HIUEES Bire 25 #@&Es =
FriEiel 29 NIRRT FHEM Fob 39.540ch

42 A7)

29402 WIRRS 43 %clch 4RI B 1764 SBIAS 4, RETER 134 Sk

3z,

4

24 fRo] oF, NI BB RBe 7o) ERWESE = 58

LM EEMARTS REESE SRR H

2

L. whkt L& Bt

( R#%H, Fine Ceramics , £EBMF 2 o] 59 ME&H)
2. olviAl — BRBEMG

( BRFIH, Local Energy )




42 IR R K

%)

. HSE IR - SRR AT D

4. FRrRHn T

CHSIR - SR, mabEE)
B At Bl

( Mechatronics, 47 )

ol

2] s SN RN REHT 4 EEHAE 24 == New material #| 27|, Energy R
Bi gy, s R, BB BT, SMRINTEST, EEEE ol2lgt  ERMELY L
ol WAl Aol o dhof FR3MEHA gk ol g B 2zle] chFZolrh,

BT BB ol WA #Esleol SeAE BEARE Aelek 2710 2042 HRe mE
BRI SRRV IS HACFIA AEHE 2o o B LEW For BRI L'
2 % #ASol ek, 3 BEHEH o) Sidobalel 22l ol Newmaterial 24
29w, daf, Ss2ebejol zela ghatmbw of el spAln Ao 9lv

oh3 & SN TR Foll 4 <=a)8t 5. 9li= Fine Ceramics HA Jfio] v},

Gurrent Research Works related on I"ine Ceramics
in GIRIK

( Introduction )

1. Fabrication of beta - sialon from silicon nitride and Al - alkoxide.
2. Fffect of additives on mechanical property of beta-sialon.
3. Gas pressure sintering of beta~sialo and silicon nitride.

4. Hot gas corrosion test on fine ceramics.

5. Fabrication and property of carbon-ceramic mmposites.

6. Boride- TiNbased carposite materials.

7. Poros SiC fromrice hsk ash.

8. Machining of ceramics.

9. Formation and daracteriztion of calciumsilicate hydrates.
0. Synthesis of basic calcium carbonate.

11. Syrthesis of zeolite with high stability.

12. Utilization of low grade eramic rawmaterial
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From Traditional to New Creative Ceramics

55 Al 5
Karatsu wear a@-sjalon future direction
M.Mitome
M. Tan&ke AIN
Cultural Exctenge K. Komaya
Zr O
T. Fukegawa ® M. Shimada
SigNy _
P.Greil
Old / New
K . Hanano
R . Bradt
M. Lenoe
Synthesis of ultra fine powder A.Kato

MEFC 24 Steel o] tislol s 9 A~Eefeiole] M.Trigg, Diesel Engine of
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ol
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Application
for steel M. Trigg
for Diesel ergine R.Kamo
for Gas Turbine M. Lenoe

Current Trend in Each Cauntry

M.Lemce Vande Voade B. Jem C. Bradley Tomitea
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New ideas New findings

1 A high - Tech approach

Improvernent of Traditional Ceramics

Cost, Mechanical properties
Prof. K. Hamano } Possibility of application of natural resources

Prof. R.Bradt Improvement of the toughness of porcelain
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Approach to develop rew;material
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How to improve mectanical properties.”

To cmtrol new microstructure
In-situ cntrolling
Rata catrolling sintering
Post Hip
Devitrification

- Control led teterogameous structure
Composite ceramics

Hompgeneous structure

M. Mitomo P.Greil
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Important direction for industrilization

@ Low cost @ Flaw
® Frature Towghress ® Design
® Conposite structure ® Reliability
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