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E®7: L4' GHi,'SlS;5i;^^s'# 6 4a6[H6SI*S t L. E##x©8t 
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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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83-



f^](j" C#^^flTVSo
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ISO 200 250 300 350 400 450
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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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H3. 1. 3- 4, 5 ICTjx-f-o

ttfsMi LTl>^i\ Eiiltt©,£> i> A S#
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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
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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
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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
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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
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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*
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• 18US 2 (1) EEfttoWtR
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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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ft, WlliStL, #*@t4«i®EW©^°7y - j'-^bltSlc=kD#$ft:'Sa
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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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• Thermomechanical stress analysis of radiant tubes. (A1 Segal)
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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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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
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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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University of California Davis Campus

(i) mum®##

University of California Davis (UCD) (Jx A > 7 57 > i/ X 3 0 6 0 v -f Jl(D

JEA^#[m(^3800acer)(:, 23, 000A®#^6 7, 000A(D##m^^A, #-^±0

f0m##$^0XLA;l/^-#^0%A(Central Heating& 

Cooling Plant :CHCP)C#Xf- >^#A^#TU6o

CHCPTld:, Ar-^>/\X^#:(DmAf'?>K(D(:-^29MW(:^LT, #A3.2

(2 ) ###!&##

a.

- (EI5. 3. 6-1)

ZB GM-ALLISON#501KB

-176-



3200 k W (at 72F)

4665H P 

145000 r p m 

1800 F

4160V, 60H z 

28. 4 4 %

20000 1 b s / h r (150 p s i )

3U&U7. (1983^1:##^

¥t=/6500BtP=1

22% (T^%*at^2900kW)

S ii BUS? 86^52%

@6## 74%

i2. / 'sT-i-y^m 2 -300011#®

1350R T

a soor t x 2

1000R T x 3 

1200R T x 2

2 ssettiTi 

3. 9 - t" > tfj ti

4.9- tf

5. T I T

7

s. rnmaiRm

10.

11.

(1992^HE)

-177-



G P „ P 45 K3 &
A) < W AJ 4$ +3-

A3 < P A
AJ u P o,CO 'B H 1L)

# e K & 1
# m z ^S€- A oLO •A

, # 'U- T—1cn K
K G & A i~6

A , p e V # jA
m u 42 4=C

VX #
K A # 40 m

12S1 A H—nun K3
[# 1 w 4g toff- n <n 4@

1 A AJ # G tvQ E
a < K5 P # "P "P

lie
$<

V
E

H 42 M AJ
A 40 4 45 K

i
A

1 >K A # !d

lie
n S

D
a

g s
i s
A 
A
h
u
(XIi
CD 

CO 

LO*

K u G
< A 1 #

o -A #
GO m \ $< 45

CL
O

si < 1# M
LO 3% W

M o 
y K»

AJ 40
t# E
# VKr

"h ^ 
I # 4|x

Q ^
Q

G <5 E
0 ^ ^

□
A

<5
G
■e
-ZL

A
'h

> j

•A
K

'tiS

G
«
45
G

K>

u
u+
in

CDCD K3
P ^mt^ P
liW 0

P

4;
*>
i®
m
©
45
$<
5H

c\
#
P
42

■v^
T\

N
e

G
A
'U

I

K
'■G

P
_>

h@ mg P CO V' ffif iCD (A 40 w
40 P -J xz CO -R E 45
P AJ 40 15 $< LO 0 H4- P
% <k (# -K < # M -43 w
# ■v^j # 15 'K 45 o 45 U pL,
K3 1 G # K 42 t<Q (A E ot—
"P # M A 40 A 42 S
AJ 3\ M 45 m Bd p u 45 mg
£ 4 45 o # 0 G #X

o - ■ •> • z 3:

3 z 
E ,

C
EN

TR
A

L HE
A

TI
N

G
 AND

 CO
O

LI
N

G
 PLA

N
T

CAMPUS RAH HATER

□
A
$<
#
G

A
A
"h
CO

I
CD

CO
LO

26, 600 Lb e/Hr ^

CO
o-



o o o o o

® ® ®

"R" SYSTEM 
COOLING TOUER

_| UJ
4800 CPH

FROM CAMPUS

4000 GPM Ea

0. 3 c^- nj

cxi in
36800 Go I s1 8 008 Co I!

1800 Ton 1090 T
SYSTEM COOLING TOUER

35
.3

.6
-3

 
-f=

; >
 h®

^7
k7

D



b. leetAs

SA3SK4 hxTZbfcSA , A«A'X

^©gm#l4, e©iBrBl6@#LTV6„ cniigtt^fflBlichb-^r, A x A - A x 

©##*§. #$4/ XZ/&atZ4#E*#©4 XAAxxA<A$g|:@mz# 6x i v x

^IIAttSfflESAMEiifilSft-tzaAx U C D rii 2 S@©6fflm$§^ b w 

1 ©l4SI@A#Z&a Pacific Gas& Electric ( P G & E ) T*

9 > fcx—Al4i$4Ei8(fi4S© Western Area Power Authority Tfi>2><, # # 14 ;K A % 

ElcZaSfi&eA^tKiiaLTfci) . U C DZ©yi6jlgAipffi(4. PG&E t 14/ 

kWhlC*4LT< 3~t 5/kWht'S1), ®A»64 Z AlilA* £&T V a = X,

4 X 7 -y At LT, UC D Xii 1200 k Wffl AA --tf;l/%e#|£

A-x PG&E 6©IHf?%2000k #*4## 14 1 * A

5 A 9 $ 1. 65/ k w (S3T0 x-7 X K§?ftP«t4 $ 1. 75/k w) T £>■$.„

A—/ ^ — A — 7U (4 44IE A li> 15 7 HE StE L XT © a x & © $ 7\ x x h 64 tc (4 7e $H ,A4& 41 

$ 7 ZH r@$*aiAA-eV5„

C H C P7©SfigM(416A7\ A*24#m#m©Z7 X h7& 9 x 

- •> a xSAlc(¥x h ©HAS- Ltfe 5 _ KE©MB7AAAffe

4,z#fl0 L T © 6 A#* A# 6 . a © x ?ssz* a „

X. PG&Ei't.*f^fttlZ?i*#'X0iMf)IZ 500p s i ASSICH< . 

Ax X - t" XtcAHi $ 4lAE A (250 p s i) £ All lett A Tfo 0 , A X x >Xly 

X hi/- h ic#t$4dnri'a„ -2k EMiX x X (4A fZlETzil 

ISStirfoO , ISA Ad X©SE^W LTV ao X 4Z426 B A® A X 4” — t" >©Si) 

4r!tx. 5iTi5 a„

(3) t i©

A @ © t@ It im 1C IS L T , U C D©iS • KfiSEPlAb Mr. Jim Wilson 

(Manager, Bui-lding Division) # 3 44 A5® A © li it tc |B] |g N 1i& A IS =Z AAA#© 

SASA«l4rffi%74SaXSAiT-o A, ETAASAAlAS^EIz 

a. E8x!)$

• fcytlZXl' 140 A KA

• A > - X X* x x h X V *y h 40A KAZ*P (PPIK8000H r ag©#A)

• #*(**#% 3. 5Ip

-180-



LT, 6T&63o

^C^frcT4))@mf6.

6 a t>flT^5o

b. mmm

' 0 # CHCP#UCDO:tf

W6 0T. X7 > h0#m#^T5OdB(A)CM]X6 J;

H79 - b" > 1*1 © E 1*1 fl tb IS bti fcn > 9 U - b+#%a#|

Op*g#(:!R0$ tiT^5o

- ##% N

E P ^ V 7 - LTU5o

UCDT(d:,

t#g#LT^(9, 3-

v^$l/-va XC^LTt), ##;(D3200k W6 U < 2T#—7 ji-XT

12OOOkWOgm^UCD(c6-DT#l)^^t)b^0#.

-181-



5.4 u m
Slffly >/<-( ly-'yaXvXXTO-izyi'yX Xttf47’o-feX:fo J;

Cf'-trx i V ? l ISfSil^eSP^ETfieSdn, SWPtttS

*tSEL/-c«I6^$xoo, X >/<-03£vt5W@TKW&tiSS$£a5 C i»<rS

jiiTto m&wtmz&mtZo

5.4.1 %#-#*4/**tx s y »xS*4roE3Ett)lRllcoi'r

1. r18th Annual Conference and Exposition on Composites and Advanced 

Ceramics! (7/ ') At? i ') ? X#A7E@)T@#|o],

(a) 6 -fex ; -y X XCDffiffaikKttt 6 0*O4fSirI < fftf

LA£»<b fe. *Hlcteij-5E%gflSgi@Dna4hlcS5* X?0#0i£S®eEt4*fSfiSL, 

ELvE**W)$1--E,Ac4l©Ri3ffl#SifB •

*HSS#©*©StlSi$K®f 5:i4<tlfc. 6*$?©J6t*S*£/<* fc» 7?
4 7-trx i -y X Td- >dzx i -y 7 xWUffctitlh.EOtSEESSlk

77015; -y X Xfflx x h SilS^-ifa^HE Vn x i 7 t©BMk j. —if ® n x 

Kffl«L gipHiX x-XO-X. ifeettH-irx i y X Xit%~-®ESlx 1507 

XOffiS-fti:^ Ltii6T@l'iI4S Cfco

(b) ^EIB'/ST'lix «£tff4©-/n-te->>X\ 5SEff«. *x x X X d-tr--> s >, 

x-x-r >X"SE©5fi?XrIt 175(4®(fxti 

ti"44$^6C*btLTV5^\ -trx i -y Xtti!rW4S§3§® Mif L fcHElctex 6 

UUfr-itZo

A#©m# : 7"y -y ^e#^b X d > h >fttt^®$E«. **:#«©&«£#».'*

6RI06©2m*<*6$tK R3RBE$*irvfcRB8i$R«*<R*1B«ISn5«jiK*

D, *a®S#M%(tSr Lv8gfl»7||.y.4 05, ^(*©Stoi LT, lEfflemo-itE

( , Wxit, "Cost-Effective" chStSHSrck < 9(7: LtctO 

S®E%5t$flc jstt 5./14 4xy ■> y T’OffttitfifeiSi LXSi' tiffi i:iz„ B*®R

4mit%@#%®5}Bl:4sOT

c 6A<#E6Aj:6. 1819 • ISEoSvHS^aSSifrv < :ii^t©ilT

45 -6 7 o

2. The Pennsylvania State UniversityCDep. of Mat. Sci. and Eng. )lefaIt -5>Sft

8X18113 ^rtxti-T 9(4®IS@fl« (5-3-2 ll*#B8)

-182-



* fro 444 M=fc 9 ©6KSII±s GreenSS64i^lc$^IJf%4 • ^±i* y 541411

g4#T4s -tT7 i -7 ?XOiKlit; V ->.y X##4btb

; '7 X Xli$t4f4'v±BH*ff LT4-544 B + t X |J y -7 X*-t?y ; -7 X X

fflI^KisJ;i>'l®ft«i:#LtH'iMftoti'50)(iiIx.fco SffISofRDffl 

®-?#K*SiXSiiilis ^FfF^ ©SET±$it(l©8Eiff%*#5—$s %#W#© 

<?iix.(i\ A@-mR#0#####*%*LTu&c6?*a. 

b "C (± ©♦!©(£ I'SJf^S^o

5.4.2 n - y x * U- v g

n-yxEU-yaX y x t A19 $ I c 3 4 o T i i IS E 5L "C11 to 4 E * S 0", Wffl 

tjT-'-t'imzz tffT'&tZo 19$ LSI i'Xfitii'4 <9±ffitI4 /XfAtS 0 , 

4xX - t"> tBXUiSE© fc® 4 <9 1 #14 A ©. iI6±#(c4S 4 h 5 7©Lfc4 < „ 

ISiSFulS fc NOx liPS bhr ® -£„ nx h@T%+#5IS$i>©4s ti; M ± 0 $1 $iW

ai/Li"# ( , S®Jd# 0 xx 5 T -7 ^Px. b#lT©.54to4o B*T©n yxX-

L - y a > y xf-AO^RlilSHXTs Si#]#ft*m*6 i iA<E#E&6. 

liEBilm-kfat LT©m%T#-x.g'5&#f\ #S/X'MfcBf6llfi%£ffi«1-~:§T'

& 6 o

A#©#M : $0, KMLS:3- y x* L - •> a xSftiatis ®Sf©BWli=t5 fc© 

?li4<m$B#liga< L®A<4#Ts ##x SgSxrtigELvSSSli^ti^o 

4tt*i£\ *f\ EiStt fc+5}5|» L T©M6mftffl©$* y X 4 A* -e tl-B'n©

ftfflBiUiELTfSSSLs Sf6©^S*)£if4^bEL©K«©gFm • lAiloT

l'5,dtii", iE4b©^.x4fyX4A0@l9 4*^:44354 6 Us ¥AiCS 

44x<fco4„ it4lis E44±*4t@#i#49}E LT®3##*#43 is Ha 

ll«i'k 4 SI fl 4 #1S y x 4 A * E g £ L 4 ® 1|£ # # E a t-f

SileSirES Ls IW*3) ®Wftt4(iB©43 i> 44 *4U; 19 Ls ELVS# • y 

x*A®|M% - 6*#©am (AVtiTCTitfxSW 4'H©®T

(±4v»^6SLSio

x4ylz4r'-®WS6*ifflBi-fili©V'T®IS56 • ®Hxft4-ia LTOEffi^X 41X3 is

• X-y x4 l-y 3 >-yxf-Aiis Siapg-cL. 85$ii_t©«afgej= JiffSiSiltt 

ft*i iX 3E9>HEffl6S4ftffl»<arffii4 5„

• xnsj'biis asitim^ai/j'atiftEa^iSLSiixAG^'a7 5 ? - x i 4 3

183-



r>
• Mfi-SoKfilbilftOAx-y- FZiJSKffn • PESffi (3-

yV*|y-->g . C ft b <£-$X. 5 W4K«. AStt

© IS l' y x f- A £ 1- 5 ft » © SI fa K »ft if f)' t s E @ X? £> 0 „ 86 * i (S *1 14 * ■5 ft - 

7- Kfi5 4 £ i Blgffi Lft»

7 i -y 7 ft'xft - t'>©7n y x 7 hE3S»<*rB1F«©iltffli: ti 0 > 3 7 

— y g >yX7--A©11|:j?]1fcft;i£3.Iftiil©ftl1i^ix^’'1jnillc?ft'5£x§.ft ft ft

7? y 7 XZxft - ft>3 y x* ft - -> 3 > yxf-A#A*@i@f

* f S - Vf b ft o T W- S. Ic m 14 * il ft 6 ^ S T- 6 ft 7 o

4a©#a%IC* I) . 3-7 x * ft-y g 7 yXf4TOflICl5'>XfAti 

6 C £*<%micft t). B*ic jo vr^SS-ti-TiT < tzi6©P=iM‘±i ft#gift ftftft ft

smbj:t**4B©ifiy-'tiii5'^'*>ex;'©a$(±, KE©ts-3ti

ft < . fc'ZV©Sffi*$l® L^-5*EX£«Xr* 37x*7-7g77

xrAlitt^SflffliilAStitxyXfAf'li^ 4"#6 t>#^}SfK#f©@tA©Z©

y >/<-se©*si]y*i6±;ts*iz* o, we ft is# *± if ft :i^difii©t

ft£*ft. ft"t8fJ]lvft|SgHi&tiu I8«lctSALTEvZSfiff©S#©rffS

-184-



I6| £ t

¥BK5u^S =fc LT-b7 5 •y?y9,X^-t"> (CGT)

icso-AnGt© e&f a/zAgx a A©©*4 ©#%#%%%

ILTifc,

C©l@iW?Si;(5. CGT4gM’IIffi3-^I^i/-y3>yxfA (CG

tffflLTi'5. 4/-z*^EaiE35^%®LA5J«a;%«Wi:MLTt). CGT© 

SAIc j; «tSft?SffiSlcAS tix6$©<6 5 L

4-1&C GT%3&LT^< Cli. CGTi L T©S®6<)E@*«/A L T ^ < iib 

icox Z> AfefflW?S^-£>^-e*6 -5o

-185-



187-



(^6% 4 >7- j; (9m^:)

(1) 12#$4^,

V-7- - J17 3 > v%f-A(D#A(:#6gm##, |5|i/X^A#A{@m^m0

m o

(DAM#<D##)W7';/7o Hbo

'##@4% 3Xh%(:^U7T#6l)(Do

6^#^: v%7

" 0fGmZ ^ ^ t:- ^ X7 'y h CM^W^o

- ^#m#oi#Ad<M^2fiTW6dA yxf-A#A(:^LTl)#%.^^#gLT%

L/:Uo

w ^ 0 ^ ? o

V 7-e# WNi'%:

( 2 ) 140$#

" b-h^>AA^^##LT%A4l/:U6m9o $S^LT^LWo

- §#CM#2##2m(::&l'T@#C#W$&%A(D^#o#a6A^##^E—A"#T#

(9, (A^W)

- #Hbo

-3Tl'Tb^##<#L Wo

. #%.$ 6—#(:wt)fiT t f ® v%7 ^ ^T(d:36 5#^:##^y-%^

189-



'>4 V„ BllffilSglcfifl LTVB fccomtia^T'ab-Bo

• #I:I@K*#B LTIi 1

K b 2 8 fcSStt, itmmmuc#X4V0 {Bfi£4 b6K8|5 6floTVB»'b

> LTfcy 74®, y >67 V -4'4®®a5"»5S$iB-5) =

• ®I4 (A E 76) © fiBjf&fy B 0

• @jL*(i$i$-ei±B®T'6B^\ A#lcB o Tli'enHitfi; a X t Xt >B IV* 

#4B@?4&Bo m±Tli, -t-eicBgfa32ipKl$ti;L4H*ig®4:=K4'ra B

®£Siao»B. 35®f|tjlclSitL4#a®H®ig-e*Bo Stllt®^®*® L
V6<©(i4 $ left itICE* -3 4 fc© B^f® Bo B©%@i660#l%lc j; 

©#®6LT§f:7)4 BiSiiE5fc©3;l-X(IBo fct B 4/$EliSi<>if\ s$«®S 

Sr^lct B@iB6ltB^B6gB<ab B iio. BOfciBlc (ilkUB LTiZm&KUz

FifBXI&BBX Bo

(3) 15SHK

• MU*©7U®fkl®WLT®C 02^4i$©SSlJ®lj|S]^®$r*Bo

( 4 ) 17E*

• 116G H P fco VTSIS, }Mt4»o

(5) 18'VbXffi

• 'Mfe X L B 7 — 4 x t V — v 3 'y Iz L B116 It £18ft3M® ftfJEfb ct fl B ab i: 0 , ft! 

4" 6 * a (± rr S it icl: ft 6 ft it t #' B © T\ Si tl If

(6) lettiiKEneii

• SBlt, tmfi®®-15°Clc4B„ IEfltlTf*6®gtBE4B B, USlB®^® £ 

o T##®6B±Bi 9 (c¥ E < bl'itS o X*til±*=iilc B - 5 - 6g® B © (i, 

l~2tjto B©t-5 tcZB€3ti:ti8iJ* ®->xf-A6fi]fl LTVB®\ |d| —® lx

B6*6#XTVBo X, < fWX# B

=fc B lc 4 B B V V B @ B o

-190-



• y-x-#mi:A5AI#Mi|RA WSpJt qWjA /h$k ESS,

© B8%. SSJg^attiSo

• v- (3% h/y y6%#{k) £atx

• y >XA >xt4. $£14, 7 >- > 3 x h.

• *ffi©^-r x y 61 ia-oti'

a. ^0&4-mii%#mia:ME0iKf-<T#X'(k%#xT©6. met LTiimm

^ V 0 X? 3 - X X ^ I ± 4- 0 Sr ^ x. T V ti V „

• $S^'x0W86SfflXI±*|iie?li!lc-3V'rM-C,><fct) =

• AX3-Xx* L/-y g >->XfA*gfflL#i0Mfi|fflSfx.tl>.5iy $1W

t£«£© K'y*>t'icettW»-:^S*5 ^cSW^IXtl-E, SiA^i v„ 4 AiJ 

Soa*KETii #m«%0±K#?& 5200kW (xx>

KSm*E^TV5) ami:#imsi#xr&6f:A*A%mA-U-T0 6.

• S?f0EAW$SSE^bar.

t B 3 O

• sma, %ian0i9:BJ8E^^v„

( 7 ) 201fc¥

• -try ; y 7tf'z3’-e>szmwt6o mtt® ? - e > 7u - K-ettMiawiev

tt-S'3 — yxAty~~v 3 >?$A'C^';$:t>y'C^itLt:o

• E^A/u^'-os^ycstaaLicovres^* y a 6i$ l v„

• IS ly 71/ x. £ yV -4' — ^ {§ 3 x h 77 ]# |y A 71/ x £ 7t/ £ — A (o] 1(57 4” ^ ^ % 0 ^ o

S8C«;,TI'5, mA&iimZimr k i 0 o *|s]SS0E, XMUc

IcSflTliH'o

• A <) &#04>Au##A% D#xTV' § At'A', 3 x S At,'©x4Sffij£

W@®ilA;'&jE £ #A 5>0

• iji4©uf%mffi<DMts;ttmMT'&ztf, mmn.a&h*a te

AX^ElS^0^'afi3 — yx ty — y a >y Xr LAt'o

. ExA;l/f-y XxAR*M%m*g%mmfijE#?An6e-C%L0. X> t*IS«*

A V„

• xA;i/f -3x h LTiiTXAMA LM£ 6 A 6,hA v®|ffiA'£, 9 ,

—191 —



(cffl# LTV-Bo

• 5tt •> 3 V ^ ©#©g%W%#t*gia^%&ll#AA<S%0T^ BKSlt^HS 

;-& IE A 45 -So

• n-y x* u-v s yoitilicovr, R#©#S, $i|K©m#fkt#a^6o

• 'Ef4«$(±x *s&Sti%si$<ei Lrafflsno-D*^^, ®#4*^s <.

-xcObtii'Ci^Foiatii. 4-#, WSISA© 9 Xx nx MfiaSi^ta

U'o

. EISttSA (yxfA) ®ii#r(igis<-xic$

9 lx < v„ HIt»v>4-1,' $^tt^oaix|±©xy ? 7 x A;A*5B&fc© fcafe

-6 o )

• (D?£iPi$0fi7k (70~90°C) ©aSW7ifiJffl7i^/i^ fcfflA, t - h d? > A-eiiplr 

SiBg^if bn-r»iRa^aa'c!i±pif®ffis^'i#f.nix < v0 ©3-yxA*s* 

IPiiiO'v >x»W$lx/j:ni#J; t) WS*i:Bt)ti5»<o

• ij'tUfSJxA©x6SI±'f — ■> + ;l/3 x h ©AA$#IAA<A# v©x?

M&E4IX < V„

•l*ii©fi4lc-3UT»ltLti'S/:l'o (W *S^*ST6a/ci6, $8§ig 

LT-#lc±^-,/c|6e^xx-> F'tti6 6-f?> KESttO^lt, 

# : Kly>©Sffl*1tl4LAV„

• L>4»=k < jt7klx$ST'S 5 t - h > AogfjfSo L NG4-KI 

EE^SSlxffiffl-e # 6 A 9 lxAftli 3 - y x *!9:e©y| AA'SSix% 6„ «jt <J 

SiatSffltiSSMMfflSi.

(8) 2l5tt

• gig to, ftWSIlA-tf-Bo

• iSKSzSS’JSttKEo

n-nx K $*SEt4©$aolfl%

( 9 ) 22 Ax X A x ?

• lAVti (*AAS) *<*< t&H) 3-y x*-e#9^< 5~6^EA9«lxl"LA»<' 

«ffi©StiSi&AF=1B{bdii, ? U-X7 x Asnrs A©-7?#$ilS4-ItB1--5 

=k 9 lx L A „

-192-



• SttmSiiiij*-e$i6Lrv5©T'##i; L/-cv0

'> 3

• 3-yx^i:oi'tli (#) j L A C 6^*6 A<=gE0 x< —Xx

g^was, saEic®7fj**x©4'i'c„

• USS&SIiiTt 3 A < 7k4ffiffl LTV A V#(Siti;©Tx Sfili(iiU'©T'

tiA V»v

• 3-yi?l/-ya >->X-fA©/Jn® • a%$S#@@#A^#5gATV6o #tc,

• ERManclISfc-X-^Sffl LTfc'D. ^©Effl«Ali35%tcS5o T©*A©

® $ tlr l' -5 © T 0 iRT § AH' 3tr.£fe u L T © -5 „

• 3- ly--> 3 > i/ XfAICOl't, SUSTti 8 BififlSSiTrZioSOTy V -y

h^'tiV'o K«3X hW'OtSS. Xx Kffirf-2-c A 0 7 >->x'3X h 

(yt >AA >X*fflx AWW1I10 tftt, s&ltKAS < A-5„ t> tti

(10) 23=f AK&

• ifiXxlly^'-yXxAx fii;g«®Sfi4Si.

• (6N0x©3--XxAII§%;6fflitLTSLVo

• eRg®5K©s*i)i5i a«sis-fi:=co,x sss$i|j:E©»8x m

A * A T' - tk © ® & tt A A16 i? 6® c A A 1» S) r'$at*T'©t$ffl©=J5K© VT0

xAA0#*#ic© VTo

• ©EAW^ASflli: 60 64" >/<-

XWJfflo

• ffistm (4o°c) 0#x#i:Aa%#^0yxxAMm-emm©i#%mic#m L

A Vo

- (%o (5s#it^6©#i@iKS«©xb°- ku

P£H-Z> AA t>lcciib©S«SAlcELrii86|il®iSx (AA

*lc t,) £ ITS l Vo

•®PC B AO «$©»$!#«, ®)D CT-X-fi®I&ttAbf6£A£Hf«iSzj(EI»

193



• n-yAV'A<m%©mm

&t t kizmmmmmmmzmz-z kvtf'pte <,

(11) 25n# • ±5

• n - y JL AlcoV'TtiiaEJ; ^ M-Il'^afe 0 . 5 ti:©^*1S41811 L A (7 -r --e' 

;10 o Li'U NOXPgffitciOg/Ittolc^ U v h i><i> -? X fcitttttt =fc 0 , MM Hz 

KTiiiSSTitiV (aftSS) £ OfflBrT* 0 . 8r,i: L/c„ #xi > -7

nciteu y v 7 ii^oic/.aj*<a> (#m±7-i4$mBwmm%imm) #

U6A6AA iSStoKm^o/c 6l$L

V) „

• 7 >7-h lc®a L/cSSElc(±ia«S!tlS$K-3VT@*44%ES'4"'E.y i"LT 

—511 If icy 5>y V«k •) 1C LTIi. L Vo 7 > 7 — h A l)73-y x A /Xfi^ffl 

gieqribtt^t)»'6i;l±#AK< V„ M4biS** L/c**P)f©iiiI*l@Tli U'„ „

• SttlcKVT fe ci — y x A V- y a > y X 7 A |c o 1' T 4M4 L £ L /cXr!)ftfiJffl©il 

T-nm.-hm'o^r-tt>&6o (DBMmvmmin< 16&.W.0 (Dia# 

toic (^:*toic) g< yaz-)y#M#am©iM*#^^#-ei4y^A (.n%.®mt>< 

Hi') o

• $rJc*A,=F-3¥©3EMi|£P R LTl$ Ll' =

• %-#aAa©#CX*M4l:i'HKibt#'mf 6 £x A#*£^«i§totcft8Hb-f £ c

l$(®®Si)-fbx )*lgPQ1@^*ft)fetolcJi®Ly^f»©®i7i;(4 

<6 5-6|iT'iiEP«gT'ife5o

(12) 26&SB

• II#;© jl A lb Ii60~65% (#6) £ffil'=k ■) 71

& 6 o

• fi ly<A/ffl#.IS4iifflO%<->X7 AX)<Stlli'lta^l4 LA v„ (650°C~700°CE

#) „

• V - 7 - ->Xf AiaSfflDl y X7 A 6 0##AM#y##©#M%RKA<a^ 4i 

5 o

• S 4114*344 >t L T5nl AS £v c>Bffi®ifeS©/c>(>£a®$tS©8iJicx. tap

-194



^"-O'/iiee^'gAr^Sv„ E^rgSic*|g»<6ti(#SE%»^n'Vn-y*.

* £ is ffl ih -s ® 7) < a m t * 5 „ ®ni, #A, Ati-^r-^ytr-iiFicsv, -tirtore
ttipogftfx*- t'>iiJ''i(l*tili|)OA'i B@#A%7)<6##L-CU5o

• Hiss® (##%#) T&Df i@«A (»*, mms) 79oo=Fkw, i#s»affl7> >

*'X170t, T’n/x°>A'X5000in3, •> +• - E #X25t3|£ffiffl L T l' 5 Mo 7 0 v

h © * a @ i a a ffi a< <& ti i * r f s m i' a tz t tz i' „

• ta # ® s sw t #11 a i« *4 m ® © §i %

SrSnaa®M^6at'„

(13) 27SK&*

• 3 — y\x ly — y 3 Z/ y X t A 7)^ G <h%/fffi^7'Xo'T‘$vLV0

. 3-^ jz^yX^ACf 3% h,

CT < 3 i" C(c 6 ^ 3

V t &fc>tl&o

• s.^)]/^f — ip.fi {C ;^wly^f — COjEfclilU Ex ill IE ^ X

(14) 28A#ma

• Exf/y § t)' ^ffij Tf' ^ — il — \Z. X h ) t)' ;p A l ^ 5XIft tc. <t m IE tm X -2> i ,H 9 o

^CDS;^7^ A "/ >. ^6 — *7 — L"C Ll^o

" u y #A^Q$.

3007]#^/: ^/:(D-e6 D ^#^^6 L/:o C'm#0lV:^o

- ^^CM-oT^^AS^CT^-DTlXj-a 4)(D6#A#jg(C3,^-C(4:#%#gLT

- m&L N LTU6^^X#%@4:/:^r^ < momMTL N G0##^T

-195



if -sews-MieLrti lv„

• mw!§<D±m%9<Djsjfk S7kwo*®#oi6fflo

• t-gthA < -xgT'JtigBffilf-Wx hi

19 677 x7 c A^m&f-xSA&a tBAo

• 3 — v x 7 U — 7 a > •> X x A SrSIA'i -5 IX tiffiSisET'® f£:8N iAftSi-'ihS t "7

6Ax 4Eo4$aanai*isici^TBSAtaBjf^4ti*a

i B 3 o

• &MMm,3$>&<Vtzi6, #lc$S17ieA^ < t'ccitxoVT^A LAc V0

• itetolSS-x i-£9l7kli7 - V >77 7-T^in LTvaA<'#itiffl(±5jfg (StK) o

• *SxW®Svvxf-A©ia?8o

• SS3X H:mA3 3Li;l/f-m#A<4-m®*m6B4)tia.

(15) 29—®a#

• AfUA mm<a>7 ')-wiviW-ifSgfflBAio xiiAb©a«?SB£ffi^LT 

v a o

• HA'i V ASAhzb -0 Ac biilxT V Ac Ac S Ac V0

• Stt$H7;©l/4liE|]iiii|®ti(® 7x hffl i ttSffltl'SOtlffl 1 Z 4 

W$-e»y<'-dj*h«^# S83l§AilA<AC < AC a iB 3 o

• #jcA#A8$o )>ri>X7') -,*,|S]r$HE®Ai4-EfciSaE L < Ac a &# x

biiaOTS# r fc-Sj:)) J ©a7#©A^A^bACV#lA<@4 LVo 4Ac)Sp)tT3--7 

li 6##LAcA<#©iMA<3t < frA'-f ($l*©hAB7k585liltxlit©4 ilfijffi 

CF5J) $gBf sriiMHiiilir,

• $Sl4-*i6, PS0 Ac V Jci.7hA'-®6)i35&SAo

• ga. totB*msA#A<iBieiyA7i/?*iGi-a

i 3 lx L Ac V i V14 AC V0 AW >X7 > h\ SWSB/RilAC A,ABfl a t S a c

• #)5liSife* i fc AS vSx*$(4lcy LT lifflBtolxeitST'S o til Ac D ©%*$ 

*tbLrva„ aiiA'bofeo nHi3lac6. /kSAc%#©#A# 

ia lx Ac o T < a t Bbii a o a©/k§ Ac$*icoVTIA x$7hf-M^#A:I47 

Ac < o sii©ff*six$iaB&^< acot< a„ sfo® aiiAob^vem-f'/w

7 lv -y hf, {4l$Btlc|i$|lI{7*#|5]li® i>® t)Ac < S A E 0 iA A T V Ac A: 14 Ac b

i a 3»

-196



T#$5#^6:/XAA) ##c^#®#^o 

• A l$!§ A Vl/ 4r — © ^ij ffl f& III A i' CL 4; "(C' V -3 T V -6 A PI A 4d & o

. n-v %. A#A(:^LA 'y ^ 6^6A : (D^fm^m L %##&%]# m#%Vo

#mcA#^#f6o

. y-^-yxf-A, #%#gyx^A(:cVT4"#, #g4^^V/:V6#ATV

-6 o

AV (#2#@a<W'N#:4T#6'3Tl'6) o

im;%LT3-V jc:F#®##d<[N\A#Tb#AT# 6 j; LT(a L Vo

LAL, %-Avi/

LTl'6:&W^bM6 6^m#dW'o ^##©t 6©T

< &mej(c -C# 6#A6o

##^T^4^T#^VAo /:/: LX/<-xa<4>%: < Tf trA7&^^#o

VtfA VG

"#&f'<Tm#T^'DTV6^3Xh^^^6o {EL, 

xa<%Vo ^it©%A#m$6LT^^mm^gijA^AT&ao

KT^#jm#-e#a^m^^^cmmLT^Lv (PRb^&T) o

(16) 30#^##

^:©^o 24Q#^##o

D A Vo

. LTM#cmM©BT#d<##66 =kVo

197



3-/I? U-7 3 7liSA$Ho ISi! A© < 6> ©©WHefiAijiSOx^-x A 

afe -5 ©A ? o

APS*iliJ0*A5i«5»'» t li ifo&AA5 ©A ? o

*AA#X6#A5I#AilfAXXX-7XXA6^#X#ATVSo A#AXXXA 

< /JxS'>xAA©Bfl%fclB] bo

3-/i|1/-/3 7vxXAAoVTt;t:lifg!S:4e©{8ffl:R® A* ^ AilfX© fe©

t. *5@sseroicsiRBj|gti fc©o *#3$/Ett*& (sii&> «#A##) tti

*5 fcffl-eafe oTIS L Vc

AEAfcVTiXX 'J - 7aAAX-vXAAOggJg^ga L AV„

LAVX y LA Vo

7-x yXf Aoliltilt,

t-#>0lgyXfA1 #* ( p h 4 ~ 6 ) 0##|giRo »AX©P*s@lR„

X IS 1*1 A 4o 0 SIW, IX A PS A; a A A X — •$* ^ ^ V A V o

/MEtlT'fcBTShtAtUXAPSAA AX-o MAAXXX —#A'#x bti-E>©X(i?o 

SxAicMASEStoo S«6<)tt«^9:Lv0

*AA%fi|6#A##AXS#%A*XLAA©6#©A*tX LTSI4li^©TP' 

•So AXXX- (*o APSo S A) iflffl LtHsSffiiiAXf A©PI* 

£str„

vt#x$©7 y .y f Attl L A < V„

•AA.U&LfXiXl:

il4©l«nx h AgSC^gOA >x > An x h X D fi SS'IS A Afilf Eg6<) A g E 

%®SA*)l©So **@« 7 x X A A# 3 HHEA^ V X @, Ah. S = KglgLSa 

A -7 X X A ASo AhlX flSW A 3-A X 4-iii6 S 0

7 y y HfSATAAXA'-»e©ff At4Atio S 0 LAVXiPTShAL XAA

So xX;LA'-WS6fi]ffl©SAS;#IIEA"<Sx6S A#ATP'5o A#0##X

LtS SiHkAhli X Vt B t X v So

iff a A A X — > W a A A X — A H9 A S tW $R f 4 A V o

IS lil e © if ffli A s * m it A A « A'S); L P' o

&#, C 0,0 ffli£Jtitg©K9JA6,y|$j!AEL Vo

A#0#A©#@©K#A#Vo

198-



• U-■> 3 >->XxA(iiS±tcttW Lf;C WSfrWffl dT^WISS-

$!9ffl&7k%48tcffifflih3 0ti;FHriE-etit£i,'7»<X'<-x@. SKIt^*<£t

• L < . I'A'Icax h 

^mmgd-oT< So x> jfe*Kjoij-5Si*iii]B©*E^fiiibnciL»'bm7Ljf, 

71/f-US 'J - >146E*Sti-«lcffl¥tiie7L*;L,^-MEId;ELV'T'fe6-5„ 

S/IWa©/-;i6lcfe4:*t LrlfflL^ttntf • • • • „

• 3-?iii/->a B$y >Tiz3-mi>mfrzu\,'ci

y h i#x_Tt'-50

(17) ami!®#

• LA A XT-A (ig-ft Efi-IF) o

• AXxATIimA-xWt SttT'liaE

St. a7k#(i#m L 4" V A to a A 7 L- ^ £ T £ * A i LTMf#?# 6 yXfA4i 

Vo

• ^7±. 4jai@ffllciE(i-eg ^E^^yl/^'-AXxAii. $*;»<*§ < . SA7F=J. 

X, $1#; !£«©«# A fcPS%^'6 <0 $#. S»Wlcfcffl*o

• 33-->'iX(4X©l»*t*ffiffl-rti(f. y^fi>4#®*!iiliW5 i It LffiTf I

Ulcli. -f XlcMliS£f#^T:tetK a - -x x A

iAtiT VMW-frS o t li# A bto4v0 l)]iLt®C 0 2%&&/j'%#©$# 

p/tn-v 5V(i4t$*S4£#R|t^%<feS-tjr, □ Xt±A§ < 4£BJt6

fAA'£> 0 . SA^ttTXfiLLTS Lt'o

• $AH®#(iSi6'NlKfcvT!i^a^t«AA*7VA'-f@(coVT«f8. 1. U x 

S «+544£x-S lc#to'gfel^r«fcihlS#* LiHH«7Att^43E**K1--S X i A 

StotSStS^.

- (D#St#x (WtSSffk MSt&AA) #####©0

Atmg 7:t'o @3-yi4l-ya> •> XxA©$gEeAVSSi® X >-fcr y*f

x. taAK&#t#ATIRg At'.

• (Sc 1416) ©*®E Ot) .

#m©*$M%mm o##'&#mL4Ab) . ®hx-ys»a (tticsiegs) al

X'JSAmliii$4l'C.'AEt" (1960^(1 tf) . <1>S®SL @iA ( 4 +b A A 7bfljffl )

199-



ABSI: P R, »Wt6 „ ©L N G® jijffl. L (EEffl

ir fc) (flizBA 6$IA) o ©®Tf?t";A -x > -> 3 y®*B®r

3> (*i5iwffl) ©ts--a$up„

L A f j jl £;£ a A A © — $i| Sit ^ H L 1' j)( /)E A <£> -Bo

• *ef&*a#e#&3* < EALrwafifflTS 5RE^*nii±E©®ttr-f^ 

fl*-(ktil*6„ <5J*'av»f47)<6mir#S<*5-jo61 ® L A®,

• $1©® Ml:: A BEE'EiSEAG'x >xA < $® l TV B®T\ ff a A A © - •> x 

AA®a|AlillLV<i:3;ATVBo

• KES^ICiiJSS ti" BO^A©';)' L l'® Tti A V A0

• 3ttTliS$1AI5;<iK®V'Tli (W) *IS*xiS£iaS:lc> tA SijW- 

ic-oVTti (St) ©® A;M=-fe >A-fflfg^SWx A$to»'->TVBo #lc* 

/J'A*r'(iAWi»^WP«aMT'£>-r L fcS£-f •5*a^tfj*«i'®rx ASefcWi* 

leffiffl LTl'Stl'ifa.tl'5o

• Mtaeii** o (c fcaanjisdaR^^si u kb#® u <o tct>z

*4" -B o A ® (A ® ® A A A— Dj] t:: S9 jjf L A V 0

• FRP<f, E#®)AABtjtiPl::A -?T%«y xAAAiiiJfgT* jitfSVtoTliA 

V©„ IlffiiiBOd'fc L jiA v©®Fto3fi® Ai6 A < jo © A A V „

(18) 32fif$@«

•ff->XAA^(S< ESLtlill',

(19) 34^®to

• gf jlA;I/A- •> X A A li® K K81»vj> A < T<t('®Sfl*gS® h A A A©© AH'

@ij A©-?I i Lt5£i» £ ft B d A j®i(ggHAA il). fco <k#@icS*

• StfcaiH^SATS B A -0 AISdgfl^A-P R»A£'ETIiAV©„

• AH'EfioSffl^HoTVB^Aff*, ^#xH-x#@A©A# < 1f*WAI±g 

SA Aajk4-Hi) /cv„

-200-


