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SfEtZCtl z£>9 , 45 Ij-6 4 2 %i SiAC'C 6„

x-tf* U-7 Ic4svt. EEBli—Sii.CitS-Sffl U cn*!BS^6X-t"> 
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©6o tU*^-f>B, T^X-ti* V-9 9 - CXIcE^TAnTf XfiS^'ffiV/t©. 

Si(-fe7 i 'y 7 xx?7=> X3MIOIE(}i5a4 7" V y KfSS&K-y Ao

E®7: L4' GHi,'SlS;5i;^^s'# 6 4a6[H6SI*S t L. E##x©8t 
«}!**«< »x.6Ai6N jc>-7 >©S(Ii]tc 2 flEHLA„

±E®X*l9:!tlc t Hit! 9- t">7 X;k©
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BlKS^egBli—ISIclKtKgg4M*'''-t5i>2 o-vf 

• 16B • LTV'So :tv608ICttiil(4,
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©A<*#T&SA'\ 4i*S0t)©Ttj; h K-7-K8«£: toTV'-5 fe© fc * S0 t tz 
±B#Bm#tcjoV'T*@I#m#( '<4 y'a^y-7-m oiBiltttfflSftS 

4,*S©SBT'ti> 7 %.< MttoO IcRM©—S±; LTlliA^toTEffl S toTV'S t> 
©fcS-7to5>toSo

©ToKXSiJSft, Iit5i> 7

1 K9 -i~f (7A/D-K1S)

sutt'xeffla/sma^ss

it4»fcfe, SBliM- 'MMM<$*StoSo 

c©#A. 81liE91L^*-y h 7-4'©aiBlc$1-S*SFB1, SfftRfliiScffiffl $ to 

So 81IKOM1, «*|ifi©1*#t^»<E*dn, ^ < tiiiELto7 7h

a — K jllli;t)' hr to to S o DkoTlSlBc?toSJL7v>tj;N 7 70 □ — K ill $£ to zE (4* to 0£ -5 

/"Cibo #tod1to#to#A%BV'toi#i%$'ft:to#t toSo

2 B747 0<- ho - KM)
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3.1.3 pm^mmwottmw

l) \T/i • li
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ISO 200 250 300 350 400 450
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% m a 3 a kva
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it L, eiSWettV^lcEStolcSAX^ 5 4ICXoT, B!S:SSI£#OBUM#£ 

#45 C 4&BM4 LT, 884052*4$ X 4). BSyEtirtHTBSst £ 4iT v 5 BIS:®#© 
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$<8 [ti A : PS '
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(&) 8®UKMi, tSffl'l7 m, 4 ^|SH*;U+--5pl4|E
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is m ® S ti T1' 5J * iS; % 11 ^ BI c o ^ t « S ?± t fc if IX tt IC SB t-5 5t a Se 
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500 KVA
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N %

400 KVA
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03.1.5-5 n-f/f
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4 ttiSSffi

• xil6$

180PS ~ 550PS©x > y Ltl'5„ a^li 1 3 tlT V 3„

4,l-(i2-&Ti 700PS®f±H® fcefc&'So

• lil>

500PS X 2 iJ, 1100PS, 1100PSX 2 D, 1250PS, 1350PS ®{±#A<*5o

• «e,s

340PS x 2 o', 410PS x 2 ci, 430PS x 2 i3<D{±mfi<& 60

• (OiSmtlSotSti!)

It 4 MIC 1 6®8lJ£T- 350kW®%«gmEI@#f

3.2 $$14 IE (1S«Saic$$3n5Rt4^)

3. l. 3iiT'12L/-c5]S$5$;%SSEic$*3n/cVii

1 He - 3>/4^ p

2 • ffijS#

3 Bt;5U4

4 Ei-St4

tii"i±. bis:e«, g»s,

nCTrkU CtHil^lc^'x^ - h">SHIc*af#3n-5—

t#t4lco vtE1~o

1) {fix 5 v •> a y

SSS9i$StiRilS®Hi 0 ®ti^gi)$&S^T=1@ L 3 h, il v U 

<o#x --trvvsfcx 

$###2. 5tonHEE%#6 LT, 19944pa <t <J glMil Si AXX ^ - P t6o E$S® 

E3. 2-llCzS1"o 19944fffi=t I9 itfrStl-SSSJli. N OxIccH'TSSIE© 

-SSHEli'^^lcfflix.i-5 its fc®-e*-5o

CGTIcfcl'TfcNOxPtijl: 70ppm (Sff/iSSIfi) £W35g@?M£ LTW3SS- 

aori'^o c At 19944:%^6®ESEx --e>$©#E8#(liih!5LT.E5o 

SI6$lcBa^-68$i|li. E- Ke'eSWiSn#*-* (g/HP-h) T-SStl-Bo -EES,

^i&PAAa#icz6%'m#emmm«mM (miiExE-t'yiSM) ^©saii.
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3. 2-1 £SiO*»r-( -£;li|iOiai|iJ;l-;l

sen g/HP-h
Aid • S '»«««! NOx CO HC PM

NMHC 1

H*

mfr -n.x- -n.a.- n a ji a 1 -na -
H*
13^-F

B#1994 (tff«) 4.47 5.52 216 0-52 ^ 2 ?#S3
2. 5 b >&.±

(MS) 3.73 5.52 216 022 -n a
(SMS) 3.36 -O.3.- -o.a.- 0.19 -0.1.-

# V 7 * /V
-7

SMt 5.00 15.50 1.30 0.25 " 120 SttZx
8 5 0 Otfy K£Lh

EPA
b?>"2xVl.

EPA
33r#

1994 5.00 15.50 1J0 0.10 120

7> V*
5.00 15.50 120 0.25 -n.a.- WIi

8 5 0 0^7 KfiLh
EPA EPA

Ztkft1994 5.00 15.50 1.30 0.10 -n x-

1998 4.00 1520 1.30 0.10 -ax-

3 —n 7/<
^l=I»

3Ht 10.74 8.35 1.79 -OJ.- -ax-

¥#23
3. 5 h vJBUt

EC
1 34=- F

ECE
R 2 41993.10 8 5 kWELT 5.97 3.36 0.82 0.46 -ax-

8 5 kWHA 5.97 3.36 0.82 0.27 -ax-

1996.10 5.22 298 0.82 0.11 -ax-

x = -y ■> 3 >/l®(ppm) J: C i iitti3fc4 V„ L

fr L, t-V - -tz;M$H©NOX MS.lt. -lSrot:$66T'«*e*/T/7hlg|iiJi:<fc bK 

bl994<PE^ b©S$li(14. 47g/HP-h (0* • 13e- K) (±. N OX zSKlcES 

85x. fttf BU§450ppmg*©fi £ ft -5 £ Xffi S ft 6 „

*¥@SESzis^©N ox 'e$e©$S(±nr®T* 9. *#

SSK*iS®02= 0 %^©&W£03. 2- u;ito cotblxli. CGTir^ —tf yu

x > v >*i4bic|Hl b*Sa^©JSa K&i) it©o

C G T©WA. B#^SSS16%-C'© TOppmti, 0 5 6 294ppm6 4 5o

-f-f -4r';l/x>'y yolg-A^ 13%-e©450ppm(i, 0 % 1:85*1" 6 £ 1180

ppmi 4 -5 0 CGT©»\ ti --t?Xx > X Xcbbtx Ltfi 1/40 81:4' /> , @6

S8fc1£Sx_6„

f4 --t2';l/$:0#A, Sna^S (: m 5> ti 5 ®S t> F^S £ 4 o T V 6 0 CGTIcUl' 

T bi&foMfmmmKltttV^ttli&il itilf. (iHSMOBJtbtt^Sii -5 /:©!: 

l±. 5fe©ffiN OX A6#Te©#%^m]43fl6 AT&6.

i/;5tlS:S(i. H^ittt-f •5:i:*i:JSi'SatS:®tti:*f U x > X >m/7iOPSK±

©fcoic-oi'T 9 (1997^$) ( b >£©H4

X*Co©T(±¥bK8 xa (1996^1$) =t i9 MSfe) A/> S A%^/E L T V-5„ C©|iJ
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3) H1H #14

LTFolbtiSiiglc gtt5i>y>®i

*tti4nc(±ps$X)<*d, ¥m®*m*<aai:fT4 6^u^>44,0-6 hu
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x > x >©Efgtti4;,'5© HI/ 4 I: /: © LT#± h ll/H^Ti© h ;IH li, xH --trvl/

EM0@Al2O%@@-e&6z)<x C vmwx §© li i"¥S • ESSBIi&v^ihVi

3 4. "2) o
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> (GGT) * 100%TEie4#/':6 - bH (PT)
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A6o

^A%->v>(D#%6LT, mmm,

3.3 SSlStf 

3. 3. 1 v X f- A#^c

i)

CGT 3 0 SMmamm^mc-try h LA#^EI^|g|3. 3. 1-

a%.>7 o-v

T#JA^A#^o

C(D##(4:{±#(D##A. -3T^6#j#6#A ^fl5o

CGT(:6"DT(i,

%.7-7^

;l/7 ^

2) > V > v%7 A

^pfijfli 3- y 'J 'y t It {j£ ffl i~ 5 # o' (4:^ x>y>(;^7’yf- • i v y a y, & 61'

E^>y, g|3.3.1-2(:$^##Be

(D#^#vX7A^r^:Ao
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03.3.1-1 GT5J«i$;%ttSE

03. 3. 1-2 ¥®JS*s»#®}S ■>XfA
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3. 3. 2

CGT 3 0 3 W-5tSMi#VW©^r8iJ£H3. 3. 2-Hz^to ##$35%L!_L

SSeBicfcVTHyj^S^-Botix tb^iX - £ > y x'wicBj^s^Sffl Ltv 3 

tz&SibZ, o A'xSK^lEIBHIcb/'c-DTrFSd tisesss (TIT=1350°C) XilS 

Lti'So =k o t-9"X X 11/356' L tiHSS'eftli’f 5 X £ 6' LSli^ £ •£„ ^ LT.

ft®!cySLT$-(td-ti'5 0l±S*totcyfx* (f fj:bS#x-tf* U-X|5]6a^$ 
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3.4 £jtH*£»:£Ertri#tt<DJ££

3.4.1

i)

i25-350kVA (%.>v>ai^i5o-450ps)

r-t?7 ; v

(^2. 2. 1-1#) J

f O^m^-03. 4. l-2(:^f-o

3 0 0 0
125~3 5 OkVA

2 0 0 0

10 0 0

19 9 119 8 7 19 8 8 19 8 9 19 9 0

as. 4. i-i or#5m%=wm^mm#
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£
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Bis.4.1-2

2)

^T^i^(:6/:"3T:S#^^LT^6o L^L.

100PS$mm^±6#^T#6®^, ^Cg)^ (g|3.1.5-l-8)L/:m#m^6##3:

> v 5 o

1 HfiiJ## • '/6E v 3 K;!/ (/<4r v h Sfi 0. 6m3J14Ji)

3 7"Jl K —if— (^IISI lOton l^l_h)

4 #16## ' u— -t 4 > y y a ^71/ (#### lOton J^_h)

5 1/-7

f0^^^^-^m^lg3.4.1-3-7(:^to L^L, ^>y>m^L/7v#(:4o(j"5

, C CT(4:lOOPSm^±0JL> v

-6 o

105-



»n
M

Ji
nf

r a
ss

ay
s®

E

m
m
m

A

7j£ mm#

1213.4.1-3

2 5 0 0

2 0 0 0

15 0 0

10 0 0

5 0 0

0

m. 4. i-4

1988 1989 1990 1991 1992

-106



m. 4.1-5 :EX ( ~7 )\/ H — if — )

1988 1989 1990 1991 1992

EI3. 4.1-6

-107-



am#-wmmmto
7 5 0 0 0

I 4 0 0 0

? 3 0 0 0

y 2 0 0 0

10 0 0

19 9 1 19 9 219 8 8 19 9 019 8 9

03.4.1-7 BISE«4S5IE(I) (?|y->)

3) iUffl-r-r —12Jl/ (US) 1S6S®46S!$*

9ct; r±* • aia««j ©tissisu:. L4u

%*se, i«e*e, y 3 4vi/g#6®:#.$m*466%i44%46 6o 

Cftbi:j«i66S*BWS!9aittlt» r®#E|fSE 

isj ElizHsmeiaM®•) 6©t4 t L4466i*4Eia£ n4®3 =

Sfir®-?. fc® fcttnti'Sfr', loops jy± soops*®, 

500 PSHi®-ii*<SEti>o 6,Bt4 --trilby y>(100PSJy4) 04668*611 

3. 4. l-8664o 6©iK|f6 6 300kWS6C G T ® 41181 $144*4-E, © (4SLS46 X 

l99l4KW5>P$Rm«fllSI46ll$*( (tt) Piffli*|-m«MBSI9S) 4-ffillt,

10 0 P S15 ® 4 6 & IS: 4 it It L tz o 

i > y >4668*613. 4. 1- 9lc64o

4) 4SJft}*fflx > y >®4S*$*

1(63x4-46(161 ©4668*86 r®t*E8t4ffij 6bH3. 4.1-10K64 4 ? K 

64 3 7?6Hi"X»46-E>;)4 61*4 641*4 44404668*46 5„ 

Hrticfel* > y y|g5S*#®tS6(:fc®4, y IJ > 48 lOOmmlilT® x .f

108-



ft

T

4
I 6

■if 

Jl
£ 4

5 2

0

i o ops&±<D£m&&&iQ

'

I
19 8 8 19 8 9 19 9 0 19 9 1 19 9 2

4. i-s Km-f ^

751$
M. 5

m

t 4

I 3
-tf

/!/ 2

£

£

Be o
1 0 0 1 5 0 2 0 0 2 5 0 3 0 0 4 0 0 5 0 0 7 0 0 10 0 0

s S J S t l 1 s $
1 4 9 1 9 9 2 4 9 3 0 0 3 9 9 4 9 9 6 9 9 9 9 9 2 0 0 0

th tl U > V PS

m.4.1-9 doors #)

1991%mo—a%}24. 243^©*^ 1/ > 
i99i#mm^r79, i32^(-mMmt##j;^ - ioops-121 
_t) Iz&T&tizmHUzo

-109-



-on-

^<T&womi/ xx-%"sia
S d 6 < 4 Cf w

T 0 0 9 OOf 0 0 £ 0 0 2 0 0 T 0 9
m s s s s i i

I o s I o t i o e I o z I 0 T I 9 I

dLnruim 0 9 T E/ < A /?

(i8VW^«SMIl £ 2 6 6 1

%

m

h
et
1C
a-

i
y

»

oox-x ^ -g^

°4^^:)XX-X ^

(/. ^ ^%SjOOX)Dg^Xp9^^:)^X66X " C; %?%(#? <3 < T



5) g»s:±,6SEE

Bi*iicjoVT4esn5.Q#asii$i±. h ?? 9,

TV-Bo 03. 4. l-l2lc*SEIt^E®Ei:ia. 03. 4.1-13(;E^S©4$ tR-^o 

199W$Klio |gltl3007?6©±S^ff oTVBo 

C©4»T\ SffiE%*©CGT©Sf-ff»T5^-ti-Bx>y 300kW Wi.fr
60-9-4* x7'R7 >£, B vfiH^w+M" X'7 y 7©x. > y > t>tv fifa 150RW 

(|tl200PS)^b 400kW (ft 550PS) iTT*>BB„ 

cmttift v>y©x>y y£j§eLTVB§#Stio -SSftic h 5 y 9, /<XT\ 

x>-y W±t|ti#l4EEtt©B7)''b7='4 --t?';VT*B„ C GTfflJSfflqJtg

4)B£ Ltto4S§tffllSSI4Lfco 03. 4.1-141: h 5 y 9 ffl£g&8$:£ St. 

h 5 V ?©£g&!fcfi 25077i?»'b 300©"i?©l5HTC B $>T* B^\

Tft --tfyus©i?aiitift] L, 19914F-S Ciixft --iz';l/S©SiJ^ii55%i:4 r-ti T 

STVBo 03. 4. 1-15ICTMp =y y 9. (1988^121#

©$clf{:(4x x © © -f —42 ik j|l© |x ^ ij-£i4s v 0 )

r- Tv 9 y

#7 9 y

*'7 9 y

*'.' ; y

03. 4. 1-12 :s-

-111-



1400

4 0 0 i-r-f

1980 1982 1984 1986 1988 1990

m. 4.1-13 □ tc>

7la

. 4. 1-14 h 7 V ^

112-



7j&

-7 "j

1980 1982 1984 1986 1988 1990

m. 4.1-15 fF/f

1992^^(:4o©T0ig#^#r#^#$fl7: h 7 f #7 363^^©m^7 1/ > v#©^- 

#^03. 1. 5-9(:^ L/:o C©%. >dj^7#©^m^^#J^^1991^^(C^m^ tl

7:7"^ --tr^f±#© 'y ^ioj:a7<%(:^T(4:36. J:>^>ai77l/>y#©^^^ 

#6L7:^©^|g|3. 4. l-16(:^fo 100PSX7v7"(c^6367:|)©^

g|3.4.1-17(:^fo 300kWmCGT(:&^f6 295- 395PSl/>^©^g^m(d:16^

CGT#&m#^ 200-500PS ©#@6#^_^1^\ g#m©^^C4o^6# 

^74277^6 ^60

6)#i#]$Lj@j^|:c > y > © Tfe §1 ll: III

j ^T©6^#©m:t^igi3.4. i-isc^f

3000#, f^--tf/l/#M$:;0#800#T, #^7^^©

i-iocgf 2 7:%^

- ±^^c2imiB%m©m$E^)6^LT v ^7^-^-^-%m©m^©mm

fa <& %> o U — 7 "E- — 7 — 77 — n EE >E ‘/^ Jc ^ © 7c <$ j|l F7l (C 4o (7* ^ IB xi ^ Eel !□ ih *£> 4^x H

7)<^6o 4$:#(cl^©#ijA"e 350kW©

—113 —



7ja

1 9 9 I5^^h5v?

I 40

fcB 30

^ 20

121 S S ^ \ \ \ S ^ \ \ S \ \ ^ ^ S 121
T110 130 145 165 185 215 235 255 275 296 315 335 355 375 396 415 435 455 475 495 ±

& tl Is > i? PS

EI3. 4.1-16 1/ >

m
100

■<
I 80

-tf 
Jl
S 60
fcti
f]
SiJ 4 0
£

£ 20
%

0
90 90 185 295 395

121 121
T 185 295 395 ±

ps

EI3. 4. 1-17 f^--trVl/$m^#(100PSXf-'yy)

1 9 9 ltfghyy? • Axfw —&IM

2401000
162000

-114-



s

m

w

&

=PS

|g3. 4. 1-18 J

$T

s

ffi

&

03.4.1-19 xttoSSrS'a &

n'7,9- j:®tt®6f#TV-5o

CtilcS-d'Ss SS • V - ^ i?E®S

5e*Ito/-;0 #*{bLT. S6E#Slr$js • *EB£ 3 b|Fal4-SLr®-Bl a* 

HT'76fT=II6i:^Xx Sf^SilsJ-RDIlt'aiTtl)^ f,is\ *#m$#»® 1/3? 

S9 5 C i $#S • iM Sr# $*©$#&Kid® JRSi'BBWflFfWLt

V 3 $#©62530# (16#i$$ST 158lifi£) ?*5o C ft#> b 4 ft ^ tf x

^ - e'>«M®i?a(±, %2io^@*6 % So

-115-



3.4.2 >t£rfri§,B<Z)jt:£

#3.4.2-l(C^6^)T^fo 3OOkWmCGT0r1]j#m#U:. 177]^, CGT#&r^^ 

^200-500PS6#X.T, 457]^6^5o

#3.4.2-1 c GT?mm#m#

3 O O k W,m
c g 'T'mim

100PS 200PS 300PS 400PS 500PS 700PS >
m it \ \ \ m :t

199PS 299PS 399PS 499PS 699PS 1000PS

m.mwm 53437 13277 6301 4414 547 613 78589

ftmmm 2089 1552 1365 1099 932 7037

ummmmm 802055 239833 161523 17687 1221098

173 173

i/ > 857581 254662 169189 23373 1479 613 1306897

,,. .. o g t m^E-mtm

-116-



3.5 m
3OOkWmCGT0#^#(j:, ^^##B#^^2000#^6L, 

>^^$^70%6LTmmL/:o ^TzAX)<#m-e^6^(D6Lf®#$&^40M

/I 6LT#mLf:o f®^^^^3.5-l(:^:fo

3. 5-1 300kWm%. > v

a B i ^tz^xDia E # #M5£

x.y PS 4 0 0

t-V —tfMng. k^/# ill. 3 A (D

CGT ###8# k.g/% 10 3. 6 B

k4/% 7. 7 C A-B

n-n enox {mn&mmmuft k^/# 7.
/

7 D

cnox ib&et-mmMmmme k^/# 1 5. 4 E C + D

3 0. 8 F CX40

u-n enox ^n/¥ 3 0. 8 G DX40

<snox fts-et'Mftfisg 7JR/if- 6 1. 6 H F + G

400 X0.7 X0.159 X2000-0.8 = 111300 

400 X0.7 x 0.148 x 2000-0.8 = 103600

* Mf=7 0%
* -f ^ --tfvl/#m&a#S= 3 9 % (=0.159kg/PS-h)
* C G T#Wim##= 4 2 % (=0.148kg/PS-h)

■ * mmam 2000
* ^ atm 0.8)

zt® 400 X0.7 x0.011 x2000-0. 8 = 7700

* r-V —tf;V^^CDN0x mt<, 114ppm(at 13% 02 • HuSSglSiJB) ^btfx
^-l:>m$j@35ppm(at 16% 02)t£M> 56ppm(at 13% 02) tcEiE£ii:5 
izt ^ /I V ##(i20g/100pprn(D#]^-cmil:^f a 6 ao
mnnmti* o. oiikg/ps-h

-117-



SStN fix/- t'>l;Jit5

JSSiJfi® 2<g£fF8LTV.S„ fe lf<OX &fiX/ - \£ >i£©gi®] 

(Ifedt# (###*#M®&M®^T#fG) t4Ht, -eftlc-PHSfiyS**® 

*lt^NOxfi«fflSMftliL/;. CtlfctSif'30. 8IP3T\ Eif61. 67?R®EE8i 

5 C i fc ti o fc0

153. 4 Illcfc®TlX<9 4 t*)t C G Tit&rfJJffc ■£?>' 300kW» C G T fpJftlc felt 6 

> y U S* L/-cEs$x*$<i:S^*a$4-83. 5-2lc^f.

|S|Stc$jR®®SSiHt*<$ffl LTSi*6®fiSx*$**tti L/-c0 E3. 5-3lC|§$6

o

3.5-2 CGT|S$1

11 i %
300km CGTTfi# CGT#%$#

SSSffl mmm

7666 161523 28181 419043

x > i/ TTPS/^ 268 5496 894 11304

--brvl/Eng.m4#Ba 7.457 152.926 24.876 314.534

CGT ##ma 6.941 142.346 23.155 292.774

0.516 10.580 1.721 21.760

fi-# mox 0.516 10.580 1.721 21.760

f^NOx 1.032 21.160 3.442 43.520

x>v m/% 20.64 423.2 68.84 870.4

fi-# mox fb#4{mamm m/% 20.64 423.2 68.84 870.4

f&NOx m/% 41.28 864.4 137.68 1740.8

smmmm ±*-smw»t

-118



3.5-3 C

J1 8
300k# CGTT## CGT####

mm mm

7666 161523 28181 419043

2- > 9" ^PS/# 268 5496 894 11304

tm —trVbEng. NOx SffcHm 3940 80790 13140 166170

CGT NOx### 1970 40390 6570 83090

NOx 1970 40390 6570 83090

C G TSiffiffi*icfc tf £ X > i? C G T leg*) -O fc £ LE/lt4, #x*

»S, @i*A<W{SSg)$^g3. 5- 4ICg:f. x > y > • 7

’i4"4)t>luE© 7 fg©{g£ LfCo

3.5-4 tx^as, i*tiftsteals

il 8 w
300kmCGTr## CGT####

§BS

77 o' 5.4 113.0 19.7 295.0

^PS 1900 38500 6300 79000

fx —trVUEng. 52.9 1071.3 175.3 2198.2

CGT 49.2 997.2 163.2 2046.1

mox 3.7 74.1 12.1 152.1

7.4 148.2 24.2 304.2

mm/# 296 5928 968 12168

NOx 77©/# 1.38 28.27 4.60 58.16

-119-



3. e

3/xx- eu#, i&mn. ; y -> 3 >,
LfrLtifri, 6£*©* • /hSXfx^- ##

^tH--trvl/JL > v C0#@%y5ggf 5 3:©IC r^iSS-tr^ ; -y

g 37'xX-t" >©5Jf3?M5H S£p©168$Si*PB1@©S4 19 ©tfTx

-x ;Hl/ 4^ — iftla©^©{SiSlibij 1c^ L % 6 D -6^

Icg7 3d -S o

C© j; -5 tittfflTH -tr 7 i y X X-ftfc iO:'S5*©!fttt*«lc J;5i > X >©a#

bleS^L/etlMj: LTW

6 6 6 &l:x *#XX-f AA#6 LT0##lS]±%0##t%x_x 6

^STifed -Do

• X - t">EI6S^1®©§l%

$$© •> Xt" AKfcVT(±%e@0[i]eitl±®BS 3600rpm£(TT'ife 5 /ciH X - 

t" > ® ElKSfe EiBfeT?rpm g'b #« £ tl S 3H ttSSK fc 13 6 ®#IS* li 10~ 15kWg

x- excite Lrut^isifeTffifflorffittig^a^Mfe^n

D , 2^/f > Hi$©asi9±tco/j:»^0 x©iS£©JlS>

ISItli^ -fe-7 i y XgBS^OF 0 D*f$©ffi, feiOX fix i y v a > (ffi 

NOx) %Bfgf aic, 5H®,77' X jo J; CFm**ffl t,'TSiE£<t -y T l' -Z. „ 

■b5-»?XfttIN0I (fcKBi6»<oVfcB(P$tt» {6%#77X##, 7JU3- 
A'V<D£9M£hgfo<nffl%fi<MiiiZo 

■ CGTfflSgglia

C GTffliflft^tt^-efdST^Icli, XN --tiOl/HHMilWti h -X 71/X X He

$ir±©-bx i -y X6|iS,liS«/j:fc©r<i>5,S., Hf$-a© 

ffi x x h ftW55^£'ST'<fc 5.

-120-



4 ¥$I9*tcHEL/ceSffl^^vl/^'-ESsllly >^r - h|@eicjoi>r«*

l%7 >A- Menus®'

(3 A A iA A % A 5" % © ee A Vl 4r — EEKl l°] -. S A IKj Ir] > cF b (e -, e? — y b — 

•> 3 > y XZA&a'i9rm0*#l©ZZZ'-0#)1.miij#le*f 6gmie-o©T©#m 

13 i 6 ©A.

mi * y^r- Mi^©t

4. 1 HArHE. Sifl§il©s8®

4.1.1 SUxAik^-BCStiL f&Etfc®$S

<AEE$ti400kW~4, OOOkW©i5Hte<fc 0 , Ao.lftSlgtSA W1~ Z WSp/t leo v 

r. t£*M-ASA<3 outfit LTHT©xAA,Z-ilg£S8gi|ieEf9LAo

• SAEE$tS[WAJ

• Bigsesati (mnmms.xiixtf'f 7-im<) Hcai/A-u

• ^ (S fll A E S [MWh/A'¥]

• abuses , #m0«SA) cmti/A-f ]

S 6in JilT® j:£‘3 5:11 OTsue®, *s*ih**agi|ffl4p^i Ljto

• mAEEA##m^#mi = ®^EAEEZEAEEmm[i#M/#]

• mEEAm#«^#B = 4:pa#Eg/mm@mm+#[#mi/4p]

• IS«SeA-x«*ik = iiSSeS1IZEAEgStI[/]

• 4Bra1E$H-x|ii'ekb = ^FBi1#E$Z4BH<AE$[/]

#4©#:+*§*A#4.1-lie^ 6 AS. Afc, H|t$©S/T<ie& VTHfiS-tliS*

OlSgSStfefflitS.

(1 ) S 4E x A -£ A — J^i4l{4

04. i-i~B4. i-4KS*>BE«#> mmmmmm, ^rseaeEx

®«A(04.1-1)

EAEEStSIl^-liti. #%© 1 ##WZ%##m®Z«A©t:-5EEkW (® 

tm#m-AEAD©m$atLT#LA&©z&5. 

A*fcHi'©ii5M)Z*i3. HT. gl-¥Z413kW/A*SZ6 &©(i. M® $m& 

B, to • /4;l/ZiE < , ZtiiiZ’t-in i*8l®llkW/A4-@X-T v-5 fc©©. #A%

-121-



*4.1-1 ggge<4, mmttuttea

#§ m a 4, #T' -7# BltiliWffiEiiiHu; #11tth
warn mm 71141 m >'dJj $ffiiflK

ft kW/A Mcal/A-h MWhAH Gcal/A^f- / /

12 li A1 iVi'i 44 6. 1 18. 1 21.7 28.6 3926 1714 3. 23 0. 92
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H4.1-llli, 3 7 > 7 ( 7 foJilT, 7 tmemniyT, 16tne) I:
K#U ##3i|lcRgf

£1*T(j:95%0Vilp/r»U6kg/cnfGJi(T'e$> 0 , ifc, A#0A*»z)<7kg/cmG 

pjTt-ij. mmE7kg/cm'Ga±0$#*rn*<5o%a±^6A6#a(i, *

tt • lfc/p\ 5/6, ^7Xf7?, n'ASSi^-e* t), #©*St±

5 0 % a ± * a ff 7 k g / c nf G H T o * * Pit T-* 5 o

. i-ii #*&maE^0#&kb

4.1.3 x*/^-*H»|6l0SS

■r 0iaP=1rtS(±HT01 is <9 „
• sug i (i)

• i&fS 1 (2)

• ISH5 1 (3)

• ISPbI 2 (1)

• IOT 2 (2)

• ISP4 2 (3)

• tafig 2 (4)

ifi£loaf,Bl0<5*SHE0W'is (%) i$7c-5$H (Ei$iU 

g*ioai@0#$4m##E0#a'# {%) H (EiBS)

atioai@0@'x*a$0%*#$ (%) (EizBit)

a E10 a Pal 0 * * « S O 5 ffl # ff ip (%) iffliftSIi 

4Eioapa0#m#S0?m'i#a'* (%) ifsstiafii 

^ e i o a Pai 0 n x * a s o 5 * * (%) ifsan^si 

4-EoSx*$H6ic4b-y 5#S$B

4. 1-2CS4 0
0ls]3#0a@(i,

(WxiBSfrSu Ult^) && 6 A6 

S*0KP-=il:#f 6ESS, t 4P5.

O

-129



m. 1-2 3-*)i¥

m
m m « «

(#)

mm
#I%T # 
(#): (%)

mm

C
O 

!

mo) K(2) mo) m(4)
«B: 0W 
(#9): (*)

1#
(#): (%)

«SB$: @3
(ft®: («)

MB$: m
(ftfl)j «) cm: (%) (#): (%)

12 $4 iVu 61 52 = 85.2 42:68.9 31 50.8 38:62.3 34 55.7 20:32.8 23 37. 7

13 0c $4 29 20 69. 0 15 51.7 17 58.6 19 65.5 17:58.6 17:58.6 17 58.6

14 m # 51 42;'82. 4 28:54.9 33:64.7 27:52.9 18:35.3 25 49. 0 28:54.9

15 dk m 6 4:66.7 4:66.7 2:33.3 3:50.0 3:50.0 3:50.0 3:50.0

16 17 10:58.8 5:29.4 8:47. 1 11:64.7 4:23.5 7:41.2 13:76.5

17 m ii 11 7:63.6 3:27.3 4:36.4 7:63.6 2:18.2 3:27.3 2:18.2

18 25 22:88.0 17:68.0 21 84.0 18 72. 0 15:60.0 17:68.0 17:68.0

19 .iimnuAini 32 30:93.8 6:18.8 6:18.8 22:68.8 6118.8 10:31.3 12:37.5

20 4b -f- 139 116:83.5 93:66.9 89:64.0 101:72.7 85:61.2 74:53.2 76:54.7

21 T:i ?|l| 28 18:64.3 15 53.6 13 46.4 18 64.3 15:53.6 13:46.4 13:46.4

22 7°7%W 71 53:74.6 27:38.0 35:49.3 39:54.9 24:33.8 31:43.7 32:45.1

23 32 27 84.4 18 56.3 25 78. 1 27 84.4 18 56.3 20:62.5 18:56.3

24 ^26 UL'Y': 4 2 50. 0 2:50.0 2 50.0 2:50.0 0: 0.0 1:25.0 3:75.0

25 mm i-.s 94 78:83.0 55:58. 5 61:64.9 62 66. 0 42:44.7 57:60.6 56:59.6

26 m 59 42 71.2 28 47.5 35 59.3 37 62.7 22:37.3 29 49.2 38:64.4

27 41 30:73.2 22:53.7 28:68.3 27:65.9 22 53.7 23:56. 1 24:58.5

28 41/ii'ii 44 u n 101 80 79.2 36:35.6 49:48.5 79:78.2 40:39.6 42 41.6 47 46.5

29 115 95:82.6 36:31.3 57:49.6 80:69.6 37132.2 57:49.6 56:48.7

30 '.me« 225 194:86.2 93:41.3 122:54.2 169:75.1 77:34.2 113:50.2 110:48.9

31 186 158 84.9 100 53.8 104 55.9 128 68.8 79 42.5 88:47.3 84 45.2

32 31 24 77. 4 10:32.3 15:48.4 18:58. 1 7:22.6 11:35.5 16:51.6

34 ^ (D # 9 8:88.9 7 77.8 6 66.7 7 77.8 5155. 6 6:66.7 8:88.9

35 4^ Til- 1367 1112 81.3 662:48.4 763 55.8 939:68.7 - 572:41.8 667:48.8 696 50.9
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#4.2-1 c G s couTomimmgcM'f

*•« i* #"im W# 1 mm 2 mm s mm 4 mm 5*t$
m- m «i ,v,

(#)
M8
(M)

m
(%) (#)

m
(%) (#)

m
(%) (#)

W
(%) (#)

: m 
! (%)

am
cm

i m
; On)

12 im 61 51 83.6 19 37.3 11 21.6 6 11.8 ii 21.6 4 7.8

13 29 28 96.6 8 28.6 5 17.9 6 21.4 4 14.3 5 17.9

14 m m 51 41 80.4 18 43.9 7 17. 1 5 12.2 2 4.9 9 22.0

15 6 5 83.3 0 0.0 2 40.0 0 0.0 3 60.0 0 0.0

16 ^ u 17 17 100.0 4 23.5 3 17.6 2 11.8 6 35.3 2 11.8

17 11 10 90.9 0 0. 0 7 70.0 0 0.0 3 30.0 0 0.0

18 25 24 96.0 9 37.5 4 16.7 4 16.7 2 8.3 5 20.8

19 .T.KlUifJ 32 25 78. 1 4 16.0 7 28.0 6 24.0 7 28.0 1 4. 0

20 it 139 122 87.8 47 38.5 24 19.7 15 12.3 19 15.6 17 13.9

21 77 fill 28 23 82. 1 13 56.5 4 17.4 1 4.3 5 21.7 0 0.0

22 7° 71 63 88.7 23 36.5 17 27.0 6 9.5 7 11. 1 10 15.9

23 3'Amm, 32 32 100.0 14 43.8 9 28. 1 6 18.8 2 6.3 1 3. 1

24 nctoUYi 4 4 100.0 1 25.0 2 50.0 1 25.0 0 0. 0 0 0.0

25 ’M7: i f, 94 83 88.3 25 30. 1 27 32.5 10 12.0 17 20.5 4 4.8

26 %k $il 59 54 91.5 19 35.2 10 18.5 7 13.0 10 18.5 8 14.8

27 41 40 97.6 9 22.5 10 25.0 7 17.5 9 22.5 5 12.5

28 101 83 82.2 20 24. 1 24 28.9 9 10.8 25 30. 1 5 6.0

29 115 106 92.2 30 28.3 30 28.3 8 7.5 30 28.3 8 7.5

30 '.uaaw 225 203 90.2 61 30.0 60 29.6 31 15.3 43 21.2 8 3.9

31 186 168 90.3 43 25.6 54 32. 1 14 8.3 42 25.0 15 8.9

32 31 27 87. 1 4 14.8 7 25.9 3 11. 1 10 37.0 3 11. 1

34 f (D ilk 9 9 100.0 2 22.2 0 0.0 1 11. 1 4 44.4 2 22.2

35 ^ Mi- 1367 1218 89. 1 373 30.6 324 26.6 148 12.2 261 21.4 112 9.2
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*4-2-2

M- aim am mm 1 mm 2 mm 3 mm 4 mm 5

#? m a #
(#) (fist)

m
(X) cm (%) (#)

m
(%)

am
(#)

m
(%) (#)

w
(%) (#) (%)

12 & # 61 49 80.3 3 6. 1 i 2.0 9 18.4 32 65.3 4 8.2

13 29 28 96.6 2 7. 1 3 10. 7 0 0. 0 23 82. 1 0 0. 0

14 m #. 51 41 80.4 6 14.6 4 9.8 5 12.2 24 58.5 2 4.9

15 & m 6 6 100.0 0 0.0 0 0.0 1 16.7 4 66.7 1 16.7

16 17 16 94. 1 1 6.3 1 6.3 3 18.8 10 62.5 1 6.3

17 A 11 10 90.9 0 0.0 0 0.0 1 10.0 9 90.0 0 0.0

18 25 23 92.0 4 17.4 4 17.4 3 13.0 11 47.8 1 4.3

19 /I'j^niJWij 32 26 81.3 2 7.7 1 3.8 1 3.8 22 84.6 - 0 0.0

20 it -£■ 139 120 86.3 8 6.7 6 5.0 17 14.2 84 70.0 5 4.2

21 5 *l 28 24 85.7 4 16.7 1 4.2 2 8.3 15 62.5 2 8.3

22 7°ilfi9 71 64 90. 1 2 3. 1 5 7.8 6 9.4 49 76.6 2 3. 1

23 32 30 93.8 1 3.3 3 10.0 2 6.7 23 76.7 1 3.3

24 4 4 100.0 0 0.0 0 0.0 0 0.0 4 100.0 0 0.0

25 StiklXT 94 80 85. 1 3 3.8 4 5.0 8 10.0 60 75.0 5 6.3

26 m m 59 54 91.5 1 1.9 1 1.9 5 9.3 43 79.6 4 7.4

27 41 42 102.4 0 0.0 0 0.0 5 11.9 32 76.2 5 11.9

28 101 83 82.2 0 0. 0 3 3.6 4 4.8 72 86.7 4 4.8

29 115 103 89.6 3 2.9 3 2.9 5 4.9 84 81.6 8 7.8

30 225 203 90.2 6 3.0 8 3.9 22 . 10.8 154 75.9 13 6.4

31 mmm 186 159 85.5 7 4.4 5 3. 1 11 6.9 122 76.7 14 8.8

32 31 28 90.3 0 0. 0 1 3. 6 0 0.0 25 89.3 2 7. 1

34 ^ ® # 9 8 88.9 0 0. 0 1 12.5 0 0.0 6 75.0 1 12.5

35 <7 ill 1367 1201 87.9 53 4.4 55 4.6 110 9.2 908 75.6 75 6.2
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4.2.2

!5ia*ic&vTsiiteSii/'cAiije^ • -s*

sae®!£msfijyT® <k&i3 =

• |8P«1 1 Wl'ft— ® Hij ® Pjtil ft 1'"C

8 {RE 1 : 1/4 V

a {RE 2 : g^t42)<l,irx.tflliSL/-cV 

1KE3 : ESlCAft'ftlillSLfti'
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iSS9r®^v*aA^4;ft oTV4„MS,. S* • ±5, *;

tfcs 3{RR 1 ~ 3 ^aiR Lft229ft®$*pfr® A 6T\ £ b lcSE5te© W® 4: W 

0 ®tS6®*S5fe®#E*J2(T®<t A KlSfy LTft-5„

• 18US 2 (1) EEfttoWtR

a IRE 1 : ■BJtlttW 

a {RE 2 : BTfitt* 
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• 2 (2) 7iii6t4w®ii^®*s)lc®a« 

a {RE 1 : H§
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$4.2-3 atggKrn

#4

Mffl asa mm 1 iLWR 2 mm 4 mm s
m a #

(#)
IBS
(ItS) c%)

am
(#)

W
(%)

am
(#)

a#
(%)

am
(#)

a#
(%)

»st
(Its)

a#
(%)

am
(#)

a#
c%)

12 'H I'iu 61 46 75.4 i 2.2 7 15.2 i 2.2 31 67.4 6 13.0

13 & m 29 26 89.7 0 0.0 2 7.7 2 7.7 16 61.5 6 23. 1

14 m # 51 45 88.2 i 2.2 7 15.6 4 8.9 26 57.8 7 15.6

15 ■a )iu 6 5 83.3 0 0.0 1 20.0 0 0.0 2 40.0 2 40.0

16 ^ # 17 13 76.5 0 0. 0 0 0.0 < 0 0.0 11 84.6 2 15.4

17 11 8 72.7 0 0. 0 2 25.0 0 0.0 4 50.0 2 25.0

18 K'A" ^7° 25 24 96.0 0 0.0 10 41.7 3 12.5 9 37.5 2 8.3

19 lilWlHiiiJ 32 18 56.3 0 0. 0 0 0.0 1 5.6 12 66.7 5 27.8

20 4b ¥ 139 115 82.7 2 1.7 16 13.9 14 12.2 69 60.0 14 12.2

21 7J till 28 23 82. 1 0 0.0 6 26.1 1 4.3 14 60.9 2 8.7

22 7°7XW 71 52 73.2 1 1.9 6 11.5 5 9.6 37 71.2 3 5.8

23 32 24 75.0 0 0.0 1 4.2 6 25.0 12 50.0 5 20.8

24 UiY': 4 4 100.0 0 0.0 0 0.0 0 0.0 3 75.0 1 25.0

25 94 76 80.9 2 2.6 15 19.7 8 10.5 38 50.0 13 17. 1

26 %k SM 59 48 81.4 0 0.0 9 18.8 9 18.8 23 47.9 7 14.6

27 41 39 95. 1 0 0.0 1 2.6 5 12.8 26 66.7 7 17.9

28 101 62 61.4 0 0. 0 4 6.5 2 3.2 37 59.7 19 30.6

29 ilx'ftlM 115 99 86. 1 1 1.0 11 11. 1 6 6. 1 58 58.6 23 23.2

30 225 176 78.2 4 2.3 16 9. 1 12 6.8 113 64.2 31 17.6

31 186 135 72.6 0 0. 0 9 6.7 8 5.9 79 58. 5 39 28.9

32 31 25 80.6 0 0.0 3 12.0 2 8.0 16 64. 0 4 16.0

34 ^ 0 # 9 8 88.9 1 12.5 0 0.0 0 0.0 7 87.5 0 0.0

35 4^ ,iT 1367 1071 78.3 13 1.2 126 11.8 89 8.3 643 60. 0 200 18.7
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5.3. 1 Sg18[sHI-g-tmjBJ:V7 Ky> xx h2 vXx## • ###

18th Annual Conference and Exposition on Composites and Advanced 

ceramics, Organized by The American Ceramic Society

(i) mmm

• Taking Ceramic Technology to Market: Examining the Full Range of company 

and External Resouces Available, by R. E. Barks

6 Ac Ale Integrated Team L \ v — (ryf^ > X'\ 9f3EIM%x SiiSx @#@ 4

8m»<StC7h-/<7 -y -y LAcST'SS,-(l:4iiA5^S-e65o £Ac, B0h to 

A#. act v xxmmcwa

-e$>a„

•Advanced Ceramics:The Ceramics Producers’ Prospective, by D.W.Fretag 

USACA (United States Advanced Ceramics Association)!^ 7 7-T >k7 i -y X 

x©i@a-(i:;£#iif"a@!EA2S©ffl®o ##ftc6Acat7 ; 7 xxaisiiiET’ax" 

Defence Productioni*5glc*l"f a 7 7 -T >-b7 5 7 7 X^TIfflflJ*, * 

Hrt7 r A >-tr7 i 7 X ifclWlC J: a-tr 7 5 7 X x6Bnnnl9ii®Sll

A-fisxc. *7 ? 7 x x&sis • ffiAj'fticM'rasswiioffiisjii. mm-f ny^xh

#AnA#IC*f aR*#PI®&#HI:#7 7 -f >-b7 i 7 XX©rpl#K±IC*L&m^

®*SAj:E*ffl*t LTOffiij^lT^Tt'ao

• Advanced Ceramics: The User Community Prospective, by W.Werst 

x-+FotiilA)'f,7 t-T >-tr 7 i 7 XX®onnffcteftLT©^llo

a. >$500/lb^$10/lb

b. ffipft

c. 7 — X — X : Design Tool ©Aftk -r — X zx — X©$H6:&JE

d. {Stitt : Batch Process AE^iSET'□-tr X©H%tC =k a(Sffitt|6]-h

• Potential Application of Advanced ceramics in the Electric Utility 

Industry, by W. T. Bakker

a. A/XX - t" >S|3oq® Tc 7 i -y X Xft : v a 7 7 K@B©t 7 i -y X fix ##g@©t



7 ^ \y ^— > y

b. : ###^25,000#^. 10-200©^#?.

100-500 [El0|Blj#ih, /UE1200-1400°C 

10,0008$^^ V-y#^T^m(1100-1400), #

^4- - y >y#k m#e## - s c o. 9-r

c. EPRI-GRI-GE-NIST-UDRiy o A : Ceramic Shroud Component

Phase 1 : 1992-1997 #####&, ###^#. ###$##. #

Phase 2: 1996-1998 /^^ovby7>b#m^Uy^#

Phase 3: 1998 7f-;l/b'##

d. 4z 5 7 y f : DOE Clean Coal Program

e. Solid Oxide Fuel Cell : i&II'/tL© 2 ~ 3 fn ^ § SbSffl

• National Institute of Standards and Techology Overview;Advanced Technology 

Program,Manufacturing Ex t e s i on Partnership and Laboratory Based 

Program, by D. C. Cranmer

?*©R&D ?# $ 150B /^ : 65%> BESIMiS : 15

: 0. 5%o ^ V > b

0 9f b S Pal ^ © 15 $T ^ $k £ #£ il ? <6 91 o #r % # (c # l ^ MEP(Manuf acture

Extension Partnership? ATP(Advanced Technology Program) #1257 ^ tl6a 

NIST©?#© 9 ? ATP© 6 Ll:#^m%©^30%^ (2, 1997^5 T(:50%, $750M

6 o

NISTt^ ; v fgm :##{[% ex. #^3% b .

• Cost Effective Ceramics Program, by R.B.Schultz and D.R.Johnson

1991^~1997©?^T#mo

a. fgnx bmTLy-rm^^©^a : $10/lb. o v b > b 400hrig$EB#

b. Advanced Ceramics Manufacturing Program: M t£© 1 #712/?© =? X b/^ >1

#k NDE, Process Controls Intelligent Process^ © Hi%
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c. Cost Effective Machining of Ceramics :MMC, CMCOSOZ II,

init/n-tx, m>M ■ mmwnmvmm

d. ti'X?- i V ?©gfl% : ?- t" > n - X. -> +■ 7 h ©H%,

e. 1983-1993^lcS$6Stl/'c Ceramic Technology for Advance Heat Engine 

Program© fi£ $ 14 Hybrid Viecle Program^ New Generation Viecle 

Partnership tcSffl £ tl-E>o

( 2 )

a. Hr 7 5 "j 9 X/fr5 i -y X X#A##©E%6 X U - Z

Nicalon *8,fi56-(tCAS, SiC, $5 XE£ti"*4©ggA • X V - Z##t©tZXi/ 

mVrKmtZmffio Nicalon/CAS ESW4©S'B • *et*SSLg^56$©ff« 

t?i±, #& V V •> -y X SiCi: A1,0,/SiCE

^rti*4©Sfi,SSLE»#f4©F«T'(il400oClc45Vr fc5SSfiTli/hS < , M 

moSfc/hS v„ Mf4ix =k o c £ > E%sA#^*©##fb,

E»x- X©S«fe 6 * £0

Nicalon/ShN, EA##©X V -X$B##l4i##X U - L, '(K

Stores Sh/:„ C ©¥»©»tirictt?¥tt»

«Wffi-e©»}6|iucJt < ©ES^EdtiTva,

b. Nicalon «# 3 IZEfltjECVI^ff o jtSiCv h >J -j X X E£tf © -31 51tt@> i [ill 

tj-'iSifcS-HifeU Et8c$5,4iT©$B¥l/4-Si|^,

©TEBr 4 T'©jcZ A/Z'-KSAj-iyk; § © C £ 4-7T< L Ax ffiV'SEl: fb'lj- 5E8I 

ffifcdstAS'-Xy X'J >X'fc4£ fc©-C\ ffl if HUT 14 Ett Aj; FIE AA iti * Ai v 0 « 

$i56ffc«^Mf4©ff«ic^vr, 4^mea@k *vff xzHiii,

AA <7 £>41 TV -5 o

#lk##FlETl4##M#@©#4lT©6CVl Nextel Reinforced SiC ©Kit 

¥#SMLAx BNx-fx >X'Efi3ifKfttt£'H&«£n.S fc©©, 56$©16 

T^Bc 5o

c. 1811561b-fex i v A xEA##©RRltl:)(4f f > h T * -5 TET 6 h

%*m6E6A:A©##x-E7 > X'Kffi, 7 i 5 v A XZ«,11W@56$F«K
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oVTftliiAAc^ftAo NicalonSitt*^ < W$ $ tlTfc <0 , BN, C, Na£ A© 

W.-a A A A® => — 7- j y A7A't&ft£ trCfc 19 , ClcBN^BtiA n - A x >?‘tf 

A/:*am^#T06. Salt^fflVS iSySTO^ftlc J: 6%-fb^ec 6, 

SBSlEfffffiA'iSt Lrf$5(t©ETff 6tvrv

•So EE®5fe4S;£'¥i0K"#" S C t X: fcf © E A §E ® ^ K it L A o Debonding 

Strength, Residual Axial Fiber Stress, Interfacial Shear Stresses® i> 6 

tz 61: M.mKZ&B ttSlAfcrfbnrvAco

• 5fc3s iifiSSE • A n -fe -y y A

a. AM-A 7 ; y 9 • -tr 7 i 5 Ah 7 ; '7 f # A # # © A B%

HFT'Ki^t L AMoSi z ICARTCAdvanced Refractory Technology) © 12 ,u m 2/ 

13. l^mS, l/im/7. 5/um©2fli5®i0/3-SiC,9xXA—, Stark® a - SiC# 

L A#A#*4^ A& L Ac. lOOXMoSVIcAf LT30XSiCw BD

4.3iisi±LAc„ esss • sros • tssaiwisis
i:*sr*-6o

MoSi25>l*Si,N,%-eii, MoSi = t S i, N, A'K t6 L A V © X? K S 3S ® $ * 

0 So lOOO°CICDuctile/Brittle0i#»A^#@f 60 Si ,N,7 b

'J y ? XIZ 5 u m©MoSi2 ES£0~30volX/Sttl L, UgO^miShM K ttlg L tz o 

MgOliMoSiACffiK LTVAc V„ Sfi5iiSli 540MPa(Si :,N, :660MPa)X?* 6 AA 

ldOO-lSOOT At±100MPat Si,N,© 2 LA:o SHt A'ftl ®J $ tlT V 3 „

ISttAy-f b&AmAl@a#tR(ggtA AM*t7 i 7 £ A

6C£l:At)mA#^AlAo 1200°C x8-18Hr, BEArAx*#l$o AlOA'AS* 

HSUS-5 £ £ tc A I) Near Net ShapeicSAWfiKBAS Ao MiiiiAlAA -y h

x^lcilSLTfftto A > AS ti 300 -350MPafi 6 X? & S z)A

k,,:-6.4AitbtiAo eerettSA'fg<, Lrt6fi*#xrv

•S o

Ni-dOvolXTiBztolSf^^rSelf Propagation Synthesis (SHS) IX i; <9 Al A t^S $ 

EAo #$SfrlilO volXTiB,&#W L AAlNi t % t) , A ©ffi©|g £ l XTAl ,Ni 2 

AA AAlSi^Atr. Near Net Shaped®ABftgT', »RSfS< , ifflifttA'* S 

y A 7 -T A £ LTOSfg^itATVSo SHSffil±$«AE$Ay±T'

6 5 o

W+txfr y A & EI i I* II ffx S S © E ® I x <E ti A J$ ffA/£ £ Lrgfl%sn
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X V -y •/+1 X h O 2 ©o

*-^'>tt*i^-(ta{fc^-r*OfS)f5^n-feXi LTn □d' K#l® S-teX X1 *8) 

7 *l'T-t?7 ; -y X E@<*^-1 <9 SLSDESSf"

SltX-'f V •> 5 -*f >£ffl t'TJSJF/fr£fF

J® L, h V -y X X*ifS btl-E, C 6&#g L/:.

b. * t 7 X X U -tr - •> a >Sf*i

#E$6{**©l*lSJ®/j;£-HB7?In Si tuMS!'#'a Ac a6x #SiJ®jfc7 r 'fx/jlg 

20/z m) % fp L /: o yfc 7 r -T A fiopt ical grade Ot77/f74'37iL> 

-emXMiiJtC@»B4 LTSiC 3-r^>nt*5o C©)t7 t -T A'^jnEiSii 

$fc J; 9tt£M(cS*iAt'j$ffi££«tz:LA:„ tx7;yt7 r-r^^^icxt-a?

^®Ss*SiJ/e1--6 C tic X 0 x In Situ 

TS a= as. rt®6Xl®«$/}l#tgW©«i!t;£fi'->TVa,

c. a-f t > X'tSffi

(Ilil;y'j3>b7i y X@Pa&lSm L7:@A. «7k#*SBmT'HS@IB 

6 % a. C0#Ax ->'J 3 >-trX ; 7 X X©®?{b««®lt AjaSiOi/><#»£tl,x 

KA^fEiSStia,, SlfcX-'f *iii«S$#E^*feSVTa,05 OICVD3- 

f-7 >x'<£-nj6Lfco ffiBei@EftKiirtii4oo°ctriattKi Lratg-ra,

t-7JtXi)73-7t >X'(TBC)£$&LTx 950-1050°CT'$£*®TBCJ; *0 

2e®#i%t#ta3-®7 >x"t$®£ffl%L/Co *flt*x’7X>SM©i@i4ffi 

fi£4-llll/fc'6] D SxTlS#4lfl6£4'ffyBK'^"a C i ic =fc *9 ###© 5 x? ,y E 4:$ S L, 

$7cly —"tb'^-fliVTSBfi^-iSStiiyiL, XX -y X L /:»

A7-f HiSiCj:IM]8$tt&»<$V'tiX a*0X7X7XXb-7(i»t'f X 

;Hc J; a X x y X 7)^:4 a „ ±xtXXXxxX|y-4-&gL TRiWit/x' X ;!/# 

ttS-dX# L /to

d. DOECCFCCXn X"X A

DOE©CFCCXn X'X AOES^EB £ tifz„

’’Highlights of DOD Materials and Structures science and Technology”, 

"Joint Service/Agency Reliance Materials Technology”, ’’Joint Service/ 

Agency Ceramics Program Overview Technology Panel for Advanced Materials,
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High Temperature Materials Subpanel”, ’’Highlights Advanced Research 

Projects Agency Materials Science Program"

0. DOD0Bl%IM#4Rim6 0*|a]l*%t#$LT4 6.

(3) '4AftXir>3>

tr — 7 : ”A Manufacturing Perspective on Marketing Sales and Research”

Sr$js,©p*mic*tu s&tmtBmt • mu • successful

Business i (i L TiS®, $ fl 6 frWtm Wfi t>tl tza

• Marketing© it if : g|g©3.- X/'ySiES. — - X!;: £ o S S Si Hfl % /5 < g T 6 -5 „

• RiDoitis : SiSfiij»'bSic$ffi5M^©^ y -x(i”m?©#'\

"3x hwmfriomgz",

icmm %”....

MSi§S^©Sittlld;Research-*Development^Commercial i zat ion-^Sales £ tH 

fr, R4DijSXfMt©PBI!©3 = ^,3.4-•> 3 -£,?$,& Z i^HSja„ 4

B*i*gKfcij- 3 SMS,Bfl%m* 141$ L, Hlgf--A©*lStft*^.J6 -5 C £, 

E%BS%©S-|S]fttf©a9Effc^l$„ eft 

tSfflJBSKStWLicRiD

t#igpi®3 i 1^.-4-•> 3 mmicfTi

tKiefll £R&D£ ©tEB&W(Cross Train R&D and Manufacturing)

tRtolijS*ft4>iK 5 Expert £ LTftft/iV

• -tr-yl/XOittl : - f 4©#S,I:

#t#.ftr£/0Xt'4 ARH&# Liltfte £4ggo 4 ft. ft 4 * X ft ft V T * $ ft C 

£ (i, 1. ttW, 2. am, 3. tftSTx ttW475j( gS0772i-ii»)5. £ ft 

I:. ####© + vf Iti'StiA'Xfflo

• MraTEP^Mft e £ ii. EhiESStft'S’ft B*ft4> i>. 3-o-yyN°ftfft®

##©g#4#4 ft At t' ft £ ft ft -y A:. 4 ft. efi©R4D©jS|5] 4 l-ft. DCiS

(4 ) DOE £©fTft

DOEX* 3'SSflfrS«S*Mr. Stephen Waslo 4 *3 DOEft'H Ss LTl'5 CSGT (SB 

A-iry i - ft>) ©tt35l8glCo VftKjfiSftEflft ft ti"ft =
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5. 3. 2 /<> is >)M±L±¥

The Pennsylvania State University, Department of Materials Science and 

Engineering.

(1)

/<>v;l//<-74iag;®University ParkT|](:{6g^-

fit1*1 A AfiMi~ ^Materials Science and Engineeri ngfiJf^ Fir (i fill ££ • #&### A 

ml#6i-6l)0T1967^(:#:iZ:^aAg;P!'r&6o C09f^F!T(d:, -k-y^y^X## 

(Ceramics Science), ####(Fuel Science), A### " %#(Metals Science 

and Engineering) (Polymer Science) (D 4 o b $c *9 n ^FfUjlOOO

7] K;l/^mA6##AC J; ty ; y ^ X(D^}

6A5^<®ty;yy x##(col\Tm# - 

Tl'6o

^ , try ; y f X

h y 76A#T&5o

( 2 )

ty ; y f XS#A+^#^ty ; y ?

R. E. Tressler#^^o Z C/D. J. Green#j#(D#%^ -?
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IE«f6St4©ff«ftlcM1--E.E%BKElc-ovrEBfl L/c (05.3.2-2) „

ft, WlliStL, #*@t4«i®EW©^°7y - j'-^bltSlc=kD#$ft:'Sa

inherent strength at 1200°C A 400grit — 
# 200grit

strength at RT.
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05.3.2-2 Strength degradation of ceramics by machining
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05. 3. 2-3 STRENGTH OF MATERIALS AND TEMPERATURE
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b . ±##1A)^ b 0

• Thermomechanical stress analysis of radiant tubes. (A1 Segal)

vUtlMMttn 2 8S(SCRB210, Hexaloy SAlOiStW® (Radi ant Tube) tcfc » E. m
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• Creep behavior of fibers. (Charles Lewinsohn)

• TEM studies of ceramic fibers. (Lucille Giannuzzi)
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• Interfacial studies of fiber composites. (Doung Beall)
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5. 3. 3 X $ — U "j h /x v y fch 
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York Division Borg-Warner Corp 
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EI5. 3. 3-2

-168-
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Harvard Cogeneration Management Company, Inc.

MATEP(Medical Area Total Energy Plant)
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5.3.5 » w

San Jose State University (SJSU)

(1) ISBi^OES

9IS:ietil984iFic|a:ESti. L

/■cSKfflicJ; !9ilg$ii5.sai Ltxj'-H, lggo^ic^^tticp/rWtt^^lS 
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1) Cheng Cycle Series 7 - Cogen ii 9 n y

2) Internalional Power Technology#— — X V V — X ( 3 #0

3) Gas Turbine World, Vol. 19 No.1, February 1989

4) Second generation Cheng conquers NOx problem, by B.T. Kelleher

(Reprinted from Modern Power Systems, January 1989)

5) 1985 Industrial Environmental Protection and Energy Conservation Awards

(Reprinted from Power, October 1985)

6) Cheng Cycle Units Installed at Loma Linda (Reprinted from March/April

1990 Turbomachinery International)

7) Cheng Cycle Installation List - Allison 501KH

" " - Kawasaki M1A-13CC9
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