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& ZrO, i Trt BEE 20, = #WBE Ao
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ol AEHm Yded SxE BgEpan
q3bo] ¥ UEE ZH & LEAAR
3 kAA R mEReES Jebds o]
ALLO; ¥ BeO 52 ZFEEES <4 10FER
Al Si-A & AFE3E IC [l & wkE3EAl ARE-
T+ oy GaAs-A ¥ AH&ste 3RAA=
BT BEEE ol $4 371 Y84 FEEE
2AEY AdA a7de. wekA K3k &
FESFEHY AU s AF ALz
g ALO: & HAlE Mae Adast aT7H
i gk (8, AIN, SrSiO;, BaSiO; &)

sFaEt: Al MRle o7k FEEEE] o
2 R E M (paraelectric), AT (ferroele-
tric), KiBEEE 1% (antiferroelectric) o =) 2] &
E i (ferrielectric) 0. 2 v+ 4 Ut HEHFEE
B dibd o g ool A A SREREM B
FEstA E #RLRA AFE-E e BRFEEE BEEN
#}(piezoelectrics) 2 HEEH B (pyroelectric) 2
A ool & glvh 1946w BaTiO; & of-&
AR 4554 = FEFE(F 1,0000E
7HA A o] Bl A EEFET shel 7R
Hol dl Al g er 45T 459 =
o} 2 Aet skt el & gAl sHgivh 25
SrTio, =& BaZrO, 5 A 7FA 7k} 5 3%
b AsEgleon 3Tl FEZNAS Ze
kol ol 8 $3 wEM} FHke] urdE %
A= F¥stx glch
BEEE Hite 228028 MgE 4 2 A5
o RS EE BAERIT 47 2 R
$#HE stk Wl el 2B A7 Aol g4E
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(nb) mEEE L3k

vebd el KR g A ¢E A Qe EEKE
o Bisihold As4d AEFS zAdsked A
Hrl, SEHBEER (Polycrystalline Piezoeleer-
ics) 24 7H4 de] A& ' ARE PZT

(lead zirconium titanate)sls] 5EEEESE fEE
B, ETHE, EREXET, EfEgdx
g BREY BIEHETFS 1 fx7 theksioh

53 o= PZT & A-F2 Fobd o F4
(epoxy) 2 == T -FHl et Zo] &
EMER B A 2 3o & a24 100
wof] 77k AVAEEE A E 5 A AEE
= ALY =3 E PZT & steb(La)e
2 T % (dope)stsd wmkE PLZIT & &HHEHAE
teAl gt 224 FFERBEML 4o JiTdEEb
Aolell A dojvhs BRILBHEE Jebd o o]
MEE o] 835l o=} %] (image) & FiE ¥ HE
T 5 e BHEALE T ALT 5 A

EEEA R M SRS o7 wolE &
E7F WSt A3sHAl Bl ole] w2l R
e 271 Wit ofH f5fhEmEA WES
ol g BRY SEarle FHeA Waskr
oz EREHA Sile] ArA R old
3 A& BB (pyroelectricity) o el gt} £
FEeA DO S EA £ LiTaO, (x4 34), PZT,
PbTiO;, LiNbO; (5+72 A ), SBN(Sr«Ba,Nb,Os,
HA2A) FE & 7 dH. Eh, LBIE B
BE, MAET I, BRAE, SBEE BT
T o8l FokdlA exzdalelel el o] &5
I 9lrh.

BiEEA R ke W E(hole)d] o] F
o o AsAEZHAAE o] &3 HREzdE P
ik, BEENE D o] ity AAR Y
o A AT 4= lvh. PEMA ] B = A
o} v} 28} (thermistor) % v}e] ~&] (varistor)7}
7 wke] ARSI glevl AouzH = BE
#ibel wlel BRI =z H3E dod
= Mol e vbel 28 = BESELY o=t BR
o] Wehev oAwl BEARERESAAE AY
Bk 324 gov 1 BES 2343811 BT
o] Yot A 7l 2w 54-& 7ML g+

uhe] 2B 24 Fefol 4 Se-vle] ¥, BaTiOx
% uvi=l&®, Si-ulElzE, SiC-ulelxzE Sl



Apgsle] ghvh. BEEE RYGHo 2L SIC-7
AR el HIREE] A GAAl ok A
WS 255 S8 IEOM A xH &
3] & ol = IC~ o
7} W el o] A 3>H 2
W el ol adel HaA AR Ay

o] ZnO-ulz] 28], BaTiO;-#}
E]ﬁﬁi 1) smog-u}a]ia% Fol vtk

4} o] u} 28] (thermistor)ell &= 2 EA4]¢] wlz}
A EHEEFE Fobxid HEEHM A&kdtw NTC
(Negative Temperature Coeff.), dFsl] & K
o] =7}3}= PTC(Positive Temp Coeff.) ol o]
W Fe LEW el A Kol FAE Zksle
CTR(Crmcal Temp. Resistor)?] 3 <o) gl=h.
NTC Aeiul =5e] o549 #hHE NiO, CoO,
MnO 53 #& BEREL&ERLWIH. 2z
PTC Alejr] 28] = BaTiO; 5 7|EA4Fo &

sle) @EY HIFoHRE Fmadch. =3¢ CTR
XMUVE%—— V.0, P.Os, SrO 59 E&
Ge, Ni, ul Mo 59 EE{LE Hmat #Hkst

7k 4= 4—9-54 et
A b #hEE B R) B A
S+ 2oy ged FHde £y Adez &
T4 A7 A o] AH ERA
E& Aol syl &7i:—°i
EE Fol-£Z(Te)eh she
=2 I ATH o2 B .‘é‘.iﬂ%
o Al glek 1960w = 70
ool 10°K o]4he] 2ol 4 ZAEH AL
T2k #15(Lijex Tip-x04, BaP6,-:Bi.C0;)
7b At glod T3] 2
& Veb = Aebe dEst gl
Hej ol & @ #Al-E Row g
RithA BF #fktell = Fe o] Bi{biyol
o dubgd o2 FAele s elo] E(ferrite) )
b o) BB- s 2] gk (ferrimagnetism) -2 ‘E]-
Wk s ete]l & iGN whet KRlehd &
3] (Spinel) %, =Fzu EEEgle] E (mgnetopu-
mblite) 32, rstolu] E(garnet)i I HEH A}
o] E. (perovskite);—?~ Zog H £ o), olEL
oqaw}z] i8S whEE o 24 sl R
TS %E] o}—l— ol .

80°K H-Z+

b %

Al ebr s R Elﬁi%l']- BEATE A ol ol A -
Bl = BEILiiRY Eopel s A EAl A B9z
(hysterisis loop)®] ¥ =il wheb o2 BERAVHIE
of AA vl WRFEA =l EEEMEHE (hard
magnetics) 8} fKEE R F(soft magnetics) B -
e 2 F 54 v = BEE
gl | BREOCEI R 9 “/lr. R = B
Zi(permeability) o] =1 (%5 77(Coercive force)
2 vl ERHET TR KAREOR o &5
o2 R 9 WAIRR ¥ (remanent magne-
tic flux density)7} # ok tcl,

23 % B e s EEE 717 (b
L4524 MnFe,O,, Fe;O,, CoFe,0, NiFe.O,,
CuFe,0, & MgFe,0,, 5] 3lon [Fas]di#
#EE 74l ZnFe,O, 9} fizs5]149]l Fe,O 949
[E158E, (Zn.Fe;-**) (Feir: *Fe+.°t)0, = 3l
St E vrebd el o] & BetEAl =Y Mk TV,
zhele, FAZI71EY WAL sggl, FBT
(tly back transformer), olsl|vlgily, FAl4& 2
B, ATR(audio tape Recorder) & VTR(Video
tape recorder)®] K% # = (magnetic head) 5ol
RN E Y

3. Mlgta! MIAM(Cramic Sensor)

A R dAlste & ]7P AAelct. B
&ieAl 24 °] A= AR A
%-9-01":]- Fﬂjj fiffﬁ, A, HlE, s
Z1AH BE HAstE A4S Yk ex,
7k, ‘{A%P‘i‘“, ol &, W, MEFTT Kuste A4
ol HWHEs T v A MR R,

R, TESM, WS O WEESY BhEry &
1&‘31 $-rohed oF Sk FEMETL KRS ] :r"
vl = of ol gheh. Alebe bRl A, HEEEES
o] th& MEtEY 3ty] 4ol AR F
FAtke]l F& ¥kl ol

32 A AgHa e AzkyAes 2
7k Awksl ebeh BB 414 (NiO, FeO, CoO,
MnO, Co0-Al,O,, BaTiO;, V.0;, Mn-Zn o] 8k
o]l EF), fIfT - JEEAA (PZT 5), R4AA(Li
NbO,;, LaTaO,, ZnS, SrTi0Q,, CaF,%), 7}&
4 A4 (Sn0O;, ZnO, In,O,, LiO, TiO,, Zr0,35)
BEAA (P05, ZnO-Li,0, TiO,, NiFe,O,,

_-(
I‘]A

520 4% 55 35%(1987.9)



Zn0, ALO; %), o244 (AgS, CaS, Agl,
PbO %), ¥ =44 (Kéh, BaTiO;, PZT)
E gy $EFT Qo ¢orE AL dAdd
A o] st

4. ZB2AEAEE #HH

AR Hed o AEE skal Ae2AE
fER= 4 FE5 AEEHE FEE E T
gk, 2E Y el F4AEoR AHESE K
##£(Optical fiber) & #1415kl Mo = 4HE
5= LED{Light Emitting diode), = o}=] v}o]
& =(Laser diode), EMHIFE T, JEH R X

293245 394 $49 $¢ 9 QA
Qo o1 FAA BLE EAF BEE, B

SHBEE, MENEME TEXBEHR L X
BAHESY 54% e & BmFEENE EHA
A2t 7 e Gl Ha At

Y41 % (Optical fiber) & Yififs 2 NidEe
AR 9EL F F dE AR fEE T
Froh, FAHE Aol 0.1~0.2mmFES 4
g7 el 2A ot (Core)et H2+ BEHE
9 FARe 2 FHE B4 EEAEY 9
= (Clad)7t ROHEMESES st sk, 4 2
ots} ZH =g AA A 2GEEA AT
. 283z X4/ 59 FuaE TR
#Hild ZEE ol F4lo 2IIFEE Hof
gk ¥AHY Az HAE 10~30mm, Aol
300~1, 000mm &] 2] % (Preform)2 st
AfAton B Fz|E(Preform) 47}
e EY W Si0o,, GeO,, % B.O, =9 3
{b#pel HefESl ol 2ok

KA HE B @iike] A HRHERE] |
ojok g}, BTl HZEIHo] 10~100dB/km
BE 1~3dB/km 2 et sled oz JEA
£ gEgel A = =d Ak A 0.1dB
AxY (FHRAe] WA KARE FEA F
HE 2y dolE BEREWBBE LED-Y
-yl z2—%A4 %—»y’cr/}omu—»ﬂ 7141398 A=
uhAl =eb Aol A& FHES {HEAA
ERAY T bl 43& HFEEAe] A IR
dolAd B HHE 1y + At

o r[r m{m

Gib) BRI L8

5, O| 2WHEHRIL #¥

AT e 53 o) LEael 27 #

o &BelAY BTHE AL ] ’F Tl °]
o BEjo e EEMS R 4" ot [EER
A o4 fﬁ@l’g‘ a7 fade (1) 52 *%T
Beige]l Ao1A s FERRAVERS (LAWE
R== dhb, (2) BERY Bl =& Bl
-‘4 11 2}-2] (Vacaney) & 8¢l F& k2 D

MRS BREEES e ToRrA RTRE
BFAAE BEe]l o8 E o) &es HF Ee
HERAA 44 494 5 A=EF ste HEe
< AR F dr-

o] ¢EmEMe] ETold BHRABHOR F8o
s Ees FEREmEels 3Bk oAd
282 HF (LBINFAA CrEGE, €14
ex), B, LBEF, ¥ BEBEETAA #H
o} B 4 vk BT XIGHEME A% BRESR
B2 A= CaO-ZrO, %Y Ca.Zr;-:0,--(0"¥l =}
g]), YiZr;-sOz-z,, (0¥l 2}2]), YTh;-:0:-2,2
(O--ui=}7]), La;-SroFs-(Flzte)5& &
2 g}, =3I FHT B8-Al0,(Na,0-11A1,0,) 7}
©ne FEG wkm g e ol ALO, 2 o] F
oA & &34 %—4 fEEAre] ol Na, Ozt

+o] o] A o]FF

to e

l°l

e

Eo7HA 2 AR N

. 2z HFR - M-a——q NESERY
o) &3 EEE Az2AH= AgI Ag.SI,
RbAg., Ag19115P207 TEET T gL = kL

Tk FEMEMEA S Wiy, §FFH Y
g A bipse] g

2 FRE 45w Aol (1942) FEEAA frE A
2 Za)dladd £ e AR ERE
€] (FRP, fiber reinforced plastie)o] AT HGH
BreAd A gdstgdoh olde] 19551 A
o8 TH#EEIgoen 2F BEE 435ty
—51_17 =} %2}, sle]l =, A e =, J}-l"‘l’ AZ,
7V, :roﬂ‘?"a‘ I $EFokE dotd R
Ax Ya vtk RABMERE Bt
a2, &8, AlEST) 2o BEs = vt



=2 =
AE
o o=z

+ 54% MR ol & Bk oo}
A A ME RS o
s e A& AT 9o«
Hg o 589 A& deE Ao

HEMEE BEme s IR AN EiEz
vE o dEE (D #iEE 3 BE #ae
2 (2) SECRLEASMEY F7bR olelh =i
A EMrhdA rrEE A (matrix)d] FF
o wel SEEkd ARt AfFdsEet
28, AfAsFE, AfAdAzig s, 2 4
AL ad e, FEEAZAY L FoE
Y 5 Aok

A7 2 g SR
e XY foile] WEAEHY &L I
etd o] E MM (e & BES s+
RS Jhx e dubd o2 (KHES] HHel
a8l stER A HEMSE #Astd 2
s}3) & ol 9 &% st MHEE M
Asle fHigolch. 2l AMY ARt sh
e vtE e NS FoESS 2T A
g RE ARF7A3 EFgAsdALe mtEy &9
AR RoE d¥dez =24% 4+ A

DEBCESHRY A$dE wtEY A5t [
FS B wtEY2d S#EE g B
kT AR HA7bx] EAoE KT R A
T&=o) AL + gvk. Qi oR BEW
SHERLEE MR A  SEHd BEEEFES
2~5% & o glon BWETE BuRER
2AAY BiES RELSE 234 988 T
t}

Y
:|

Ho e K

watEE T4t #ite A4S et
28 Aebr 2%, S5 TR B @BERE A
T ook @A TRY fE Bl ol F4

e
==
mE

F vhEd zo) w@adH, (PANA) feid+
(Etbel §E), olebel 244, a4 HFel
del AT 9o SERAAE FEEE

?
2ol BAEAFER4A), RS ET4a4w, v
gF4AF, SFAGASR, AR, AT
o) 2~ 7 (Whisker), 2% F&4-4(W, Mo, Be
) Fo] AH&sH I k. AR EHEME
Ay mpeR 22 4 4(FRC, fiber reinforced

ceramics), FIr 45 (DSC, dispersion streng-

thened ceramics) % ¢ 2FA (WRC, Whisker
reinforced ceramics) §o] FZe] W& o7
Aol Har gk,

V. M2 T8

2I%

Natural Inorganic or

Raw Materials Organic Chemicals

—

\L_‘ y

Refining Svnthesis

Raw Powder

Forming
( Firing
[—

y

Application

Key : Raw Powder

I<iber,
Whisker,

Flm

~

REMRERE

BEY {batd w2k FE ARFE g.ov
KA ¢

Sol-Gel #

RHRER:

K EER b

R R L

B

{LEBIEEE

TR

1R G

1) Sol-Gel Method
1st Step---M-+ROH—Metal Alkoxide
ond Step---Metal alkoxide is dissolved in

an alcohol

H20% 35501987 9)



3rd Step---Hydrolyze metal alkoxide
4th Step'--Polycondensate metal alkoxide
5th Step-+-Convert to glass by heating
6th Step-++Crystallization by heat treatment
M+ROH—M(OR).OH
M(OR)»+H,0—M(OR).-,OH+ROH
M(OR)»-,OH+M(OR),—(OR).-,MOM
(OR).-;+ROH
2M(OR) »-;OH——(OR) »-MOM(OR) -, +
H,0
(OR)»-MOM(OR)»-1+M(OR),-,OH—
(OR)»~MOMOM(OR).-;+ROH
ex) Si0,, TiO,, Na,0—B,0,~Si0;, 2Si0,3
ALQ;, Zr0O,, XSiO,YAILOs, -
2) Vapor Reaction Method
ex) SiCl,44/3NH;=1/3Si,N,-+4HCI
SiH,+4/3NH,=1/3Si;N+4H,
SiH,+CH,=SiC+4HCI
3) Laser Induced Gas Phase Reaction

Produet
¢

I.aser

3 - P oo .
Reactant gases

ex) SiH,+NH,—Si;N,
SiH,+C.;H,—SiC

4) Hydrothermal Oxidation Method

ex) 2ZrAl;+13H.0=3Al1,0,42ZrO,+13H,
2ZrsAl3+-29H,0=10ZrO,+3A1,0,+29H,
(Alloy Powder) + (Pressurized steam)
200~300mesh  500~700°C

5) Combustion Synthesis Process

Reactions for CVD of Cermics

C-Ho(g)—xC(8)+ - Ha(g)
SiCl.(g) + 2H,0(g)——Si0,(s) +4HCl(g)

SiCl,(g)+2C0,(g)+2H,(g)—Si0,(s) +4HCl(g)+2CO(g)

G EERB M L&

ex) 3Ti+NaN,=3TiN+Na?
Metal powder mixed with NaN;—Pressed
into cylinder(¢ : 2. 5cm, h: 2.5cm)
Combustion of cylinder in quartz crucible
under 1 atm in N, atmosphere
Zr, Hf
6) Solution-Precipitation Process
Metal+ROH——Metal Alkoxide——
Dissolved
in ROH——Hydration—Ultrasonic Treat
Colloid—Centrifugation——Heat
7) Polymer Pyrolysis Method

ex)
CH; Cl Dimethyldichlorosilane
N
/N
CH, i Cl Dechlorination & Poly-
CH, merization
-Si- ~Polymethylsilane
R
CH. /.
Thermal Decomposition
& Plymerization at 400°C
/CIHS_III\ to 500°C
( -Si-  C-|
\ | | / Polycarbosilane
o H H/"\Melt-spinning
Heat Treat SiC fiber
SiC Powder

(C:H;)O  N,-atomosphere
eX) HleC12+4NH3'_-_—’ [HleNH]n—“”

Moistureless silazane

3~5days 1200°C
glassy solid——8i;N,

Pyrolysis
ex) B;oSiCyO:H,: —B,C4+4-SiC

8) Chemical Vapor Deposition
(1) Plassma-Activated CVD(P—C V D)
(2) Laser-Induced CVD(L—C V D)
(8) Thermally-Activated CVD(T—C V D)

1100~2700°K Pyrolytic C

700~1300°K
1100~1300°K



TiCly(g)+0,(g)—>TiO,(s) +2Cl, (&)
SiCli(g)+CH,(g)——SiC(s) +4HCl(g)
3SiCly(g) +4NH;(g)~+SisN, () +12HCI(g)

3SiN,(g) +4NH,(g)—Si;N,(s) +6H:(g)

WFs(g)+CH.(g) +H,(g)—WC(s)+6HF (g)

W(CO)s(g)—WC(s)+C0.(g)+4C0O(g)
W(CO)s(g)—W()+6CO(g)
(CHy)SiCl;(g)——SiC(s) +3HCl(g)
(CsH;0) ,Si(g)——8i0:(s)——8i0, (s) 4+

< Shock Synthesis
o Synthesis in Space

BRlEmel #E
1) Hot Isostatic Pressing
Saller, Battelle’s Columbus Lab, 1955
Pressure:
Uniaxial hat pressing
---------- 20~35MPa(3, 000~5, 000psi)
HIP-.---- 69~207MPa (10, 000~30, 000psi)
F B
.2 i (defect free)
£445AY g
denser body
B— mkEk
2) Dynamic Compaction of Powders

La Rocca and Pearson, 1958

I

f

=
‘0

=

PEREES \-\_L—’ I)O‘,\'(]

er

3) Doctor-blade Process
TISECT £ 10,000 A 29
Epitaxial Growth : 100A 5k
4) HiEdh PR HE
BT 7k f, Magnetic head /i Ferrite,

1200~1500°K [ Precurosors :
1300~1700°KJ Chlorides
1200~1800°K

1000~1800°K
1500~1800°K
600~1100°K
1000~1300°K
>1200°K
1300~1400°K

Laser R #55, ZEU0H Saphire, Fim#
M3k Device A, Nb-Ji# =%+ Ta-fi§
o Czochralski process(5[ E#)
Saphire, Ruby, LiNbO,, LiTaO,
o Verneuil process(CK % W)
—H, %rhel]l KL T, WAEE WKY
Abol mERfEA A RiRRE
Ti0,, Ruby, SrTiO;
o Bridgeman process(JBJ& &ftH:)
fERugEd) EEARE T, hifls AR
=2 EHER THE 2 UTY EHER
R i
Erh 59 BFRMS Hiksl BTAA
Mn—Zn Ferrite
o Rl

EEARES BHE st UEHE B
, PREAA ZHeale s dhol fkel =
 EBAA S ERKEAA
BaTiO;, YAG, YIG

o K EE
BORETS A B8 T SEA R o

o EFG #:

Czochralski Z:¢ #5dh EJIH Die2A B

A

ALO,(Hk, #iR, &0

5) %4354 Ceramics

(ﬂgﬂi B AERE, UOTEGE, BB RIE
T ETEREE, RAEWE

= (EETE, lon A, JRENEE, B

U
— R HIILRSY A AisE FAFE o
WMIL Fimfie]l A H

#5120 % 4 398(1987.9)



=4

LA .
. 1. H.J. Sanders, High-tech. ceramics, July 9, 1984
Zeolite(3~15A) C & EN
Silica gel(15~200A) 2. ASUN, BERS AU s, BEERTER,
Alumina gel(40~400A) 42 ELH BRRE (1986)
$i0,—MgO Catalyze:r(IO‘VIOOA) 3. C.W. Richerson, Modern Ceramic Engineering,
Activated Charcoal(10~80A) Marcel Dekker, Inc. (1982)
Si0,~—AlLO;Catalyzer (70~250A) 4, SEES#H, Advanced Ceramics, kit + 1 =
BB+ (3,000A—10um) VFAL7 47 (1984)
ALOERES:, %FLE (200A—12um) 5. R.F. Davis s}, Emergent process Methods for
EE B2 (1 ~8um) High Technology Ceramics, proceedings at North
Glass filter (5~200um) Carolina State Universty , Plenum Press, New
: 12T York(1984)
‘;I;f;g;;?sz;’gjo ;)Ooum) 6. fz;brs)ﬁ-(z%%, H{E/A Ceramics, EFBEBER
Glass fiber #E£288 (1, 000A~)
Hi-Tech Ceramics 2| di#f¥ B =
1) H.K. Bowen, Bull. Amer. Ceram. Soc.,
62(5), (1983) 1. ®EE® Ceramics
1980 £ Hi-Tech. Ceramics (M $) el wel AW BT B =2E gt
Bx R 2 g TR AR &8 g
Ceramic powders 130 250 E-S JER & EEE EEME
IC packages/substrates 540 830
Capacitors 325 750 2. WERE
Piezoelectrics 295 325 oML EEEG o] Fo BRTE HE:
Thermistors/Varistors 125 480 FIESBRFEIE-ZETEY 1%~
Ferrites 380 4380 HBTRY T3
Gas/Humidity sensors 5 45 o iRk
Translucent ceramics 20 45 B HeS Biel 2zt
Cutting tools: FETES ABHLE 4T
Carbide, Cement 120 1,000 s 2> 2 Programel] 9o FE FEH
Coated noncarbide 5 25 Al grek
Structural ceramics o FEREN LR ¢
(heat/water resistant) 120 250 Mass production & Mass Consumption
Total 2, 065 4, 250 Hagiol A HHISE
*Fiber, Fuelelement, Spark plug IR}t More control-More freedom A}e]) Z %
2) H.K. Bowen and G.B. Kenney FEARML- AR B AFold 2%
1980 1990 1995 M$) Macro—Micro
H & 1,900 6,500 9,000 SR
£ B 1,500 5,000 7,000 National—World
7] E} 700 500 1,000 o EmMER
it 4,100 12,000 17,000 W, EH, BE, A0 T12, 58, Energy, -

(i) BB - & 3% — 70—



OB BERE
%ﬁﬁﬁﬁ“{@@%ﬂ@ BiE : Hi-Tech

iy B
3. ®EH# Ceramics 2]
Ve B AR —EIeCctroni‘c o
m j( 4@ o eramics
o 1 A2 B Structural

Ceramics

% |
v, s [FESHERECHE 1)

A=

e

io-Ceramics
-Special

Ceramics

offi
R % FOH—- AR
B BB, TR, R BREE
B R mERGS WE
B b 8 G BRiGIR eI
FASRARE A — DA e e

4. HRBE
o3k frkkel —ftk

5. WEE—MEIK—BA

Properties
Strength
Hardness

Mechanical

Abrasive
Lubrication
Thermal Fusion
Insulation
Conductivity
Electrical Insulation
&
Magnetic

Conduction

Piezoelectric

Semiconducting

Application
Lining
Parts
Cutting
Abrasion
Refractory
Insulator
Substrate
Heat Exchanger
IC Substrate
Pakage
Hi-Frequency
Heat element
MHD Electrode
Oscillator
Filter
Thermister
PCT, NTC
CTR
Solar Cell

& B ‘45 TF Ceramics
249 g4 < ~
279 ohokd ~ <
49 94 < ~
% Parameter &] t}ef4 ~ ~
H4k - #7E Parameter
Pi= 3 (i) (S)
P itk
S @ #3%5 Parameter
ri; - FGRET
S AEEAET SRR T
EFEE = |
LR b i
B+, ion 27 B B
5Fan whk K il
FEaniEL BB
B RILES A
E7s KRR

/.
AlLQs, ZrO,, SiC, Si;N,
Sialon, Fiber
Al,O,, B,C, BN, SiC
C, MoSi,
ALO,, ZrO,, ThO,, SiC
Si0,, Fiber, HiC
ALQ,, AlIN, SiC
SizN,;, BeO
ALO;, MgALO,
Sr8i0;
BasiO;, BeO
Zr0,, MoSi,;, SiC

PZT, PLZT, ZnO
LiNbQO,;, Quartz
Fe(Co, Mn,Si) O
Sn0;, In,0O,
V,0s, P,0s;, CrO
CdS, Bi;O,;, ZnO

F20% F392(1987.9)



Optical

Biological

‘Chemical

Nuclear

6. FERERS

Magnetics

Dielectrics

Ion Conduction
Translucency
Fluorescence
Polarizing
Absorbancy
Inactiveness
Activeness
Corrosion

Absorption

Fission

Fusion

1) Ceramic Engine
Raw Powder : SiC, PSZ, LiAlSiOs, Si;N,
Sialon, XAlO,-YSiO,;, XMg0O-:YALQ,-ZSiO,
o Reciprocal Engine
Pistion Caps, Exhaust Manifold Liners,

Valve heads, Turbocharger rotors

(it) BELE: i L& 2

Sensor

Varistor
Soft
Hard

Memory
Capacitor

Sensor

Solid Cell
Lamp

Electrode
Optical Diode
Laser

Acoustic
Memory
Communication

Teeth & Bone
Reactor

Catalysis
Bioreactor
Fuel element
Shielding
Modelator

Furnace wall

BaTiO,, LinbO,
Ferrite, NiO,
HgCdTe, PbSnTe,
LiTaO,, TiO,,
Cr,0;, ZnS

GaAs, YIG

ZnO, BaTiO;,
Sn0,, SrTiO,
MnFe,0,, NiFe,O,,
ZnFe,O,, YIG
Ba-Ferrite,
Sr-Ferrite

r-Fe,0,;, Garnet
BaTiO,;, BaZrO,,
PZT

ZrO,

B-AlLO;

ALO;, MgO, SnO,
InO,

GaAs, Gap
Nd*+-Glass, YAG
TeO,-glass

PLZT

Si0, glass fiber
Al,0., C, Saphire
TCP, Apatite
Al,O,, Glass, ZrQ,,
SiC, Si;N,, BN
AlLQO,, SiO,, Zeolite
Cordielite

U0,, ThO,, UC
C, SiC, BeO

B.C, Si;N,

ZrQ,, Si0,0,, SiC



Chamber, Valve rocker-arm head Pyroelectrics

© Gas Turbine Engine Computer : Magnetics
Cobustion Chamber, Turbine blade, Package
Intermediate duct, Other Parts Output  : Magnetics
2) Information Thermoelectrics
— P e T — Piezoelectrics
i n]ml r—" o Outnut — “ amag ! .
L iﬁ = Pyroelectrics

Transmit : Filter

Optical Fiber

Input : Piezoelectric Receiving Device

AE AL FEHZ GRARS BN
BE BHG Sl gAKERTIAL D GADE JANAS BN
ohout b E BRHA @ob MBI frgel $& LML Ekea 4§
Ve

BHHF] gloA WAL 49 Wi ekl

SERE 200 Bl @ AR AW AN A2 BABHETY 24
Fol v o

SE MAGEE B B ey #AEY B2 B oA v

Git) BEEM LS RHBR
Tel : 566-5875, 557-1352



