B ARy -—cvEagEsE Mr. R. Thomas Sawyer

614 1 R19HMAiEkI T L, CLWRODDLATTCERGABHOVIL T3,

8 Mr. R. Thomas Sawyer BRFE

190156 H 20 A= =— 3 =27 M4,

1923 H A~ 4 AL KRFEBLFE, HOBBHALET,

MEGER T2 7474 —THBTEKSY —EVERARBRFRD EBD, ) —TH5F 4 — CESHEME
BAfR A~ D 1925 45 # A BIVE L 12,

HEOBA—ZPF T VTOGETH LRIV I=T7T—E L TEHBE LK 1930FET A )vo at—547
fEERE) L1,

1934 FFIT GHF[EH DRIFLKR Th » 7 A (AR KOERSHBE € o /' R— DEFHHELTHSND )
DBEIATH > tov—2 KA EEE,

1947 HEITHZE R RITRR D 1956 HiBEE,

EOBA SMEICEEWTIE 1944 H£12 0il & Gas Power Div. ®£E, 1947 4 Gas Turbine Div.
2RI LIRS R, BEO%E Treasurer & LTELTER L,

HAICTIE 1969 41350 L 1971 EE—RIHEFAEEA 2 ¥ — £ V2B K URB T2 40, Bk b HER
REDEIIKH L,

ASME#®EZE,

F2CBTHEE

AEfN484 4 B AL
FRFIS44E 4 B & 0 £BLEH

Download service for the GTSJ Member of ID , via 18.116.239.148, 2025/05/17.



A5y =T z—X

PA

STOL Bk “TRE” HSFEE 108 ic EEH g R
FIATIEV, AR TIb - 1BfRED—A L
LR RD S T EHBTEL,

“RE” FUSBAREVLS FTF LV EH 1R
FLERALUILHEREIE50T, #ikEzyy
YDA VY —T2—RiHhhbEE L ODEMRE
WHDHT RIZESTEMh 27,

AR (MZEOBFRIEYE ) OFEHEL TE,
FZEHBIRICYS s T T v I VBERKOEEIC
wANXEEMETHY, MEROERMEEIC<
vF L, ERtALNGEEEOSV LY I AR
ST EDBFE AR B WAFHE D—DEEX
TW5, FERMBIRICY > COBF oMK, =~
CYAROLOMNEEMAZY, LOMAFE IR,
HHOERATRE L3 5D T, T OB OHEHE,

BEH1

(HBFN614E 1 HABRREZA D

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/05/17.

ERHAMEBHHEEZES K H

ik

LV IVDREEEDIYE, VFhiICLTHUS
BARE WO FHHEFARAT S0 5 0Cid, BIE,
TV IVOVWTNOHEYTREELELTHDT,
KEDOLPTVEIEA - v Y VORALEST L
T, C— 1 @AM ARAME LTCFJRTIORT
vIOVEBEOCOMEEREVS T LIKEE LT,

BAE Ty OVDAVI—T 4RI, HEE/
B /HE /YT v RT LHEOAN AIIHEICEL
T3, FIZATT Y PvF e vOERE, BEOZE
SR, FREERE, v vOEER~ER
ZO<vF vy, TV IVOMNFEEITEEL,
RBEROEEIC A/ = v Yy OmREICE
g AT, B, ERSERIN S,

“TRE” BIRORMIE, Bik/ v JVBIRD
FEEICBIT L CGEDONLETHD, $mEOD

STOL K& "RE”



AV =7 x4 RIChhb3HERREOKR, &
RBRL—=RITEDO NI EVHFICDH B, 1V
¥ — 7 x4 2T Iph0 BERBIT ISFFERT O #AH:
fir, v v UERoWERE, BEsLUvoz v
St osiE & VS ABEO NE»IBRT 5,
BICRITHE & S b o iR RetHlr & v 7 b
BEREEOLNZDIHL, TV VVRIEN— NE
ROBERIDH 2, COLHIBVKEDENEH-T
FHEOLKPICB N TEIEE ORORNMEEP, ER
A—BDBR SN, 1 V5 —7 24 2hdb
LBEEEDBRATRNICL VRERBISETD,
BAE TR RAVERITHESME OB ST THED S
NTWH 5,

PR DOMEROBAF TIIREEFTOHEE H5 <
B, ZFORDIKEBLVTFA4A—FDT VIV
ERVSEDIZ, KA v YrOITREAENSY
RDL EENEAD D, MEDA V9 —7 24 2D
HBOBRAFERIRY, ThEHELTIENED

X1

USBAREH Y 27 4

HEL LS,
FERDEHICE > T—ADEMARD Z DR EIC
SWVWTCOBRRIIES 5H5, HRTX 2HHII®RD
SN T, EMONETE THHALIIEBRNSTFOD
HBEWNTHINTRAD, FEHRBERICBVTDH
ERLtEmEDA v H— 7 = 4 2 AL
B34 2hKEROBREBELAINS EVHEER
NTRESENWEERS,

Download service for the GTSJ member of ID , via 18.116.239.148, 262"5/0%/1?



B

19864 1 H Tom Sawyer BT -7 &
B BRI & DEEETHI » 720 BILKENL
O TIEL, MARAKEDHT 25 — e VEGREDS
Mr. Gas Turbine EFR(If, B /- LA
KHLENTW, 19016 A20A4ENED S
» 5, w8l A THhkanic it s,

HBEYIT TomiT & > oD iF, 19674118
148 (¢k), Pittsburg GO ASME Winter
Annual Meeting D Gas Turbine Div. D
General Technical Committee Dinner &
Meeting ( Roosevelt Hotel ) ITBWTTH » 720
WD BICHARTH R & — & v [EEREHA R L
720DT, BLLERD KHNR T EAHITEREL I,

HATIE 19714, 19774, 19834, ASME
EHEMpETHR Y -V EBELSEEHE, oD
L2EITIT Tom {3 John Sawyer &b, BEYI7LE)
ERITIE ST, TNSDLHERBINICE N,
LD ETHAHNR Y —EVELRHEZERE
ITER LT B,

FEEERIOBLIBDOEB>DEAVWTHD,
ASMEFHOEKEA 24— 2@ TIE L H
EHEID, HEIRELRETIIS - 7203, i
e AD EVISELEDATH -7, HOIKER,
BAHAANRBES DI VEDTH - 72,
I/ > FepBFEAIICL T A E X, Flich -
Tl EBEORMEIE, FHEELEBE-TVWE0N
Ed, HEROAER | EELTVI,

198446 A7 HCK), Amsterdamic Bl 3
ASMEEBEHN R & — &V &E&T, #id“ The
Closed Cycle Gas Turbine” W HEEFH
FZ U7 BEE®D L Oliker &—HBUW TV 7REF,
Stanford K% @ London #3#%, Hannover KFD
Bammert #f & % (3 UD D720 D A& D38BT HE
WTWe, WiICHETHEHOLS, RNARIF 19834
HRAKEZONr THEELICBDERLUEDT E,
U2 L80F %8 2 TR S icidBuly Ui,

WmOERERICHN S &, 19234F6 H Ohio State

PBIsRFE R AT THEREH T &

Mr. Gas Turbine, R. Tom Sawyer 1B S B

B® — EB

Univ, OBLKLER% B S.T%E, 193043
diesel electric locomotive D i X &R L T,
BB ILYDOBS 53N TV5, £ DFEED
£ BT 5> T55, ASME®DFellow, Honorary
member , TomDYIDA SMEILE T BHFZ
Diesel Engine Cost Committee & L TTH -
7o, 19484 0Oil and Gas Power Div, D
TEESETER, 1944 COETEELD in-
coming member IT75 s7-d& =, ITi3Gas Tur-
bine Coordinating Committee % fH#% 3 5 E %
MEZONTED, 1947TE 250 FOo&E%
B4 21cE D, Diesel Div. (Z TomitZ DCoor-
dinating Committee A SME Gas Turbine
DivicZEEF 5 LkH4ER, 194749 A Gas
Turbine Div. 17X BLOYIREFEBR LN S,
#%13 Gas Turbine Div. ®Exhibit Director &
Treasurer Z4&UE S 1, Exhibit {3 1956 4E 3 H
Washinton D, C. 307 — X, 25X ChMgEL /-
DAEFHDIT, 3EAEEE, ASMEEBEH R
g —EvEeHEEBERIE, TOREALAL ThHE
INtc, HOFFELVERZE FOBEREL the gas tur-
bine newsletter, 1985 Aug., Nov. ICTi#H
NTVWDEH, TTIBEET S,

ASME Gas Turbine Div.idE/R& % BHE
T5H5CLickD, TOEEHT, HEEEK,
ASMETRERRKOEBL LD, FiAxBRAD
LHRAE, FHT—DODFERXOHRKELNL - T3,
TIibb, TIHER=2—I—IHHEDASME -
A L3 Bic, AtlantaiC International Gas
Turbine Center Z&%&, Iilnewsleter®d C
CHhotRlL TS, ZFETREL/DE, Tom
DIBICH SUPRKENERZ b,

REBICH &4 57D, 19854 3 H21HHous-
tonEEH R Y —EVERETH T, WTH Y F
4w F, EBHI I -ZRATOID, T L
RIICAY 379 —iTi3 2 B EOFEBSLE S
FELEDD BN, TO@DITE 5712 ] EFL

Download service for the GTSJ member of ID , via 18.116.239.148, 2025t95/37.—



GTSJ 13—52 1986

IKEE L7, TNTHNbE951C, Hide<RaElL
DI HEINE TS H - 72,

FTTIKRIARBTKB-TELNEDT, FX
2FEWTASME Gas Turbine Div, Chairman,

b &

Clare Eatock i€x 0, @UISH~NBT T
< &9, BMEAE LTREAN, HOKREICBH
BEEEr - T T80,

XKEEFPL Y —F—

1 A2IA DEAOD SO ITIE$ DA% LT
WABRICEIENIE 572, =2 — 3 — 2705 DEE
BHETOoON—F e N—EUNLEDHE, HIZASME

— AL —DREEZRCLTVT, AK¥Da
YUy Yy bOHRBETRURLUREALTHAED
TREFRICOHELCDH Z 0, FLFEF DM
O DEDEEE BN S ZFEHZE -
72o Tro—J0OEBRTHAKET X ) A A
THAWMIEBZFDHDOEDFHTFIILLE - T,
FERZRIBL > EEVRATHLLI HERIT b
Lo ) =¥ =P o7k, TTDOFRBHETA
Be L CO T AREDRICERDED »Th, Eicld
BLHAOEAAVBROVERSTEEZ LAY, J

BE AU - 1B ORI ES K+ ) LT,
bLve v =% —=DIAT, BOEERITPRSGICEL
BHRATOIEP S FPHENBOETRIEL - /-
3, RO Y a v THo1, T LTI DAESR
D D EDRFEDIZEM 2 EIC MEE £k LTz,

VIDTH &L - 1D IZHEDPIBFISBED E - 12
ER-D, TATSERICRLE ICihN TR 72 h024 5 5L
7 A AREDE B KFE~tHy T2 ERIEAES
LTOIchs, b &3 T & 1080 4 isE R LA
BE -7 l3 DV DEE TEHLEDLEICEAE N
LTax2Ea2 b 5200 EHD—DTH
-72DT, A THAMMBASMEZDLICIZT
RN OHET BEHICLBITOR, FAKE
BOD—DTh Ly —Y—A@BHENI, HOE
TEIFEAEBRICOT I TIRD EDBEAITT EDH
D, ZRPBLODOTEL TV, HDOZ &4

HASER (£ B EXE

T EREEATRIIE=2—3 - I7HDHE
~NEVGICKR B L HICEbNI, HOBO> VW THE
S THOE AR L—BAD TIEL E A 157,

V=¥ —FiF=a -3 =IOy VA
ZTCIONED=a—Yr —V—MIiCEDREBEE
FEHICTE - TRIBLR T - EFEATOVEEDHET
BEF X072 ) HAACLTRBELOVETH 3,
Hopidv—zxkANE—RicBEFLT N,

JaE% B ICTERE (N T, HoWicEic k
L ENIB A 15T O o R B IS K B HIR P MR
N ES SRR EAD 3 AT BATASME
DARY -y 2FAREEIODEBIEEDHE
2R Hp TR,

CDE—RREEEH R 5 — & vazh B
KON LD TIT L TIRAE LSRRI A X

DTENDPEHDH RS — & VDRI IR
STHERIREEAL GBI HAGELDOETH 5,
COBHITYa—vevy—FY— JTLVvef—

V, b=+ X by PEDASMEAR Y -
VERED F = A N—BRTRT, YEFILH

RO DRERADEE ITREBRD T L - ek
HABOERICHEAR G5 X TS i, XAARLS
»ODRMPERNDIHBEFICE L TN,
ALEFESEEWEARICERETROOLL
AETEHRO G EF - TV, BhoEZIECh
BY OO LZTFGA LT, #IIAAADA
FHICER LD LOBENDBRYID»OH -1z L DT
BZ2, f-oTH—MHRY - VLB ERICF

Download service for the GTSJ member of ID, via 18.116.239.148, 2625/0§/ 17—



GTSJ 13—52 1986

IKEE L7, TNTHNbE951C, Hide<RaElL
DI HEINE TS H - 72,

FTTIKRIARBTKB-TELNEDT, FX
2FEWTASME Gas Turbine Div, Chairman,

b &

Clare Eatock i€x 0, @UISH~NBT T
< &9, BMEAE LTREAN, HOKREICBH
BEEEr - T T80,

XKEEFPL Y —F—

1 A2IA DEAOD SO ITIE$ DA% LT
WABRICEIENIE 572, =2 — 3 — 2705 DEE
BHETOoON—F e N—EUNLEDHE, HIZASME

— AL —DREEZRCLTVT, AK¥Da
YUy Yy bOHRBETRURLUREALTHAED
TREFRICOHELCDH Z 0, FLFEF DM
O DEDEEE BN S ZFEHZE -
72o Tro—J0OEBRTHAKET X ) A A
THAWMIEBZFDHDOEDFHTFIILLE - T,
FERZRIBL > EEVRATHLLI HERIT b
Lo ) =¥ =P o7k, TTDOFRBHETA
Be L CO T AREDRICERDED »Th, Eicld
BLHAOEAAVBROVERSTEEZ LAY, J

BE AU - 1B ORI ES K+ ) LT,
bLve v =% —=DIAT, BOEERITPRSGICEL
BHRATOIEP S FPHENBOETRIEL - /-
3, RO Y a v THo1, T LTI DAESR
D D EDRFEDIZEM 2 EIC MEE £k LTz,

VIDTH &L - 1D IZHEDPIBFISBED E - 12
ER-D, TATSERICRLE ICihN TR 72 h024 5 5L
7 A AREDE B KFE~tHy T2 ERIEAES
LTOIchs, b &3 T & 1080 4 isE R LA
BE -7 l3 DV DEE TEHLEDLEICEAE N
LTax2Ea2 b 5200 EHD—DTH
-72DT, A THAMMBASMEZDLICIZT
RN OHET BEHICLBITOR, FAKE
BOD—DTh Ly —Y—A@BHENI, HOE
TEIFEAEBRICOT I TIRD EDBEAITT EDH
D, ZRPBLODOTEL TV, HDOZ &4

HASER (£ B EXE

T EREEATRIIE=2—3 - I7HDHE
~NEVGICKR B L HICEbNI, HOBO> VW THE
S THOE AR L—BAD TIEL E A 157,

V=¥ —FiF=a -3 =IOy VA
ZTCIONED=a—Yr —V—MIiCEDREBEE
FEHICTE - TRIBLR T - EFEATOVEEDHET
BEF X072 ) HAACLTRBELOVETH 3,
Hopidv—zxkANE—RicBEFLT N,

JaE% B ICTERE (N T, HoWicEic k
L ENIB A 15T O o R B IS K B HIR P MR
N ES SRR EAD 3 AT BATASME
DARY -y 2FAREEIODEBIEEDHE
2R Hp TR,

CDE—RREEEH R 5 — & vazh B
KON LD TIT L TIRAE LSRRI A X

DTENDPEHDH RS — & VDRI IR
STHERIREEAL GBI HAGELDOETH 5,
COBHITYa—vevy—FY— JTLVvef—

V, b=+ X by PEDASMEAR Y -
VERED F = A N—BRTRT, YEFILH

RO DRERADEE ITREBRD T L - ek
HABOERICHEAR G5 X TS i, XAARLS
»ODRMPERNDIHBEFICE L TN,
ALEFESEEWEARICERETROOLL
AETEHRO G EF - TV, BhoEZIECh
BY OO LZTFGA LT, #IIAAADA
FHICER LD LOBENDBRYID»OH -1z L DT
BZ2, f-oTH—MHRY - VLB ERICF

Download service for the GTSJ member of ID, via 18.116.239.148, 2625/0§/ 17—



GTSJ 13-52 1986

NEZRE L THEERAK TR > 12T BAA X
y— e veE I PR A N3 CHEMBT L
DREICEAT N, Z LTHOBRASHOHAN
24— VLR E LBICREAD DI S5HT
SR LA L b7, FFICASME
& DREDAFTH L AIBBRICHOTREICRLS &A%
fil - TS NTHEA DEH AT - T iz,

1970 FERFREDFICTHBELHMICIZIASME
HR Y —EVHEOEERNTYFh 6 DOHEE
AREIRH T NARIC LD TH -T2 L,
HEAEOADERAEDFER &ED T 017,

WIS T AT EDE - 1, HEPEUER
Doy NV REDEKETLETANVASMEDZ —
Oy NOY¥ESICEETT -2 A2BE LI:END -
too TNEMEDTILEADPHAN R —EVE
Lt 7T —2EB L T NEEICHLANTZPE
HAOTHERA2INTLE - TONEEVIHE
B THBETT - 22 —280&0 I —XETHR
I IS ETHRAICEL T NI,

COHERZBAAMICE - TES X HICHMICES
S TR ZDTHEMN—EVDRICE > EHZ
TNt FAFODIBEH S LD H LR,
WoOBEEAHEE L TREITBILEE >T LB L

fc(f,?>1f~:75§, %n?ﬁ?ﬁ)ofiéé%\fib%lf)flﬂéo

KETRIDF 4 — € VESHBIE AR L,
ASMEDH RS —EVEHLEZRHRLTATLO
MREEICE Y, Mr., Gas Turbine @ ¥ %5 TR
ENBHETH - B EANTITBRFEDOH TR L
BB Th -7 19804FIC/V—RKANITHIIZN
2ANDBEIALLEBFLICES LTO T
G A - T,

FANBBEGHLBELIBEVEF -1H, &
By - 1T BAE A BRIC B D STV D T 238 Fi
WKThHBE-THATLEV VL I ERSLLTY
72o

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/05/17

A =

FDVaywlbB-ThLhZEFOBRKDZNNEZL
R, RUEBE THRY —EVDEL
R0 L DD IR ISRRICERY 1 2 VAR S — &
VEHBEHAAR Y —EVBREASIDTE - &
BERNBEAICETETOODNEEITCLARCE
STELHDTHS,

O FTETCERBATH - LHRILEE->THT
bEYYVEYYELPESTTOATH -, KL
fal LIS HOFBERAMPBHEFIEO-T, 20
MWD v v EASMEDHFICE A>TV R
RtzEES,

FIOWBML v o THZRO A4 « HEKRHT
BHDOABEELBL ELSIFEXILAL, | EliE
LTOWEEBE -7, HOLHUWAY A<
BHAHLETELLOLEEID, REOEOAIK
FBINZORBHEOBEBSOLEMCOOEELE &
B AHTHT, HFEOIKBICRISKED
DPOWKETH -1 ETHBERD,

AKE1985 F12BED T HAER J LT3 /)
XD HAKRITH T BEHED A & — T - T
LE -7, BEOPTEE - TEBICHKE LT
b HAICELFID SabEINE bDERKLTE
1ETh DB, FNBATH->TPREFEELTHE
#LUTERE D - 1o NSO HEAE S I D
HEABHZAARANCGEVERSTER ALY EEREDE
WBWIIME - 12O TR W, FLbARILB S
D THRVELLEOBFRARFE>DIIETIE
WD DL oTHICTEIT OoNTIP->TE
PRGN T 5, EREMEREE3 BiICka —X
FYDLR SV THYEEREICLIZDODRERIC
K-> TULE -7chs, @EBCEYEHLEERLES
HEEH06HEDRRKDEATH -1,

SEHIREON-ZARANERETFE2LEDH -
THLSABEATEIOMEEEERD EDHIEWH
HAEZZTVWAHIESTH b0

XKLL L ey —F— ZODPITEN,



sy, TRY— £V RBIRERBOEHHRE

1. XAMNE

HR & - v AEMREOE T, B cER
INDEMEDGEITLT, e, i, /g
L EIC O WTEE T REALE L,

—%iC, EREEMOBE &I, RTABLY
Z O O fE AEFIT B0 5 MERETS S NI /EER
BBPEETHD, REiTSZCICEREBVTHX
NTHW53, ZNITHLTHR ¥y - Vi, &ZitE
HERED A75 O FREBN I8 K IR - R itk DR IT
THLELLEDMETHD, TDIDHRY ~E Y
HEMEOBE &, HiTEUEOBRIFTHS T &
Oftic, Hzy - v iR ds—BEL L TE
RINBABULPEETH-T, HRI¥—EYOR
) o i 0Bk & TOERICE 3 2B EF I
D1 > TR EDEB#ufE L it 45
TEHLEARERING, MERSTR Y — V3%
CZDERDBELVIBED—DThH » T, FHrk
KT LOERGHRBELL -TV B, ThldF 1,
TEMZERAA 25 — Ui, RERHH W0
EEXERTENGHENTL 3it2o20T, #24 —
B eRic BOFMHEREL LS D Thh A
Do

AR TR, DlEDLSicH 2y — v v BIEHHEL
DFEHTER X 1 H1EB) EFF OFER 13 & NiT HhgE
D] LICE/REZBW T, EHEKOZEHZEFHICOD
TN 5, ARy - vHEFE#CIERREE
DEBHVSNTWA D, T TRERDES
IZDWT, MEHTZ S — v OFEREEAEFlIC L
THEFRS 5,

2. BEREFEELRE

AR & —rAEfE#EE, K1ICZERDAIT
RN LD, ZORFEAEMOERICEL TRES
NTW5, LIt~ THBEKEATR Y —EvD—
BRELTHEE TG, TFH/rsy— v
SFE O CICRBERO S, MWhE, HHASHE, 1+

(HEF0614E 1 A298 [EfEAT )

M1 77vYz>» pzvvv

EREETL &, EFEH O ZREHcEE S 5 Wi
BEfR 3 518 2 N £ K DB L D HIMT L TRAET

HAGHHE | - - —--RAEBORTE

(1) ¥ERX, ExmRERTE

(2) G&EttEeE (E&EH, TH, wE, HE
(3) off~-design¥ts, fesn@H
(4) MOER:OME (BX, &##. ®RED

]
BARE | - — - - REHEHE

(1) Bt sdEEERT 2 R0 S 0RK
\ (2) BN, ZBEKORE
(3) off-designthth, FPpREORE

HINOEBIEHEN | - - - -—ROERPIES, HHOR

- HE . BERG |- -~ FTEORROBEBMERNT. R

————— & 885 O 4 7 BB

R

M2 ZERZFFADOFIH

_6‘

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/05/17.



GTSJ 13—52 1986

27T, RITEHAZRET A EDMNETH S,
SHRFGTHEIX 2 ITRT LD, —MIC ARG H,
22 )eket, HESIOIRENIS T, WG @A T X
i, FHHEETOIATITON B0, T Oh TRAGT
B3 AR AT B T AR AN BT ER %

RETHHDTH-T, EMEERTOPTEREL

BNE S ->TW5h, BEAGEH TEDIKRETER M
BY) TR U, EEBREETERIFESEEE S
DREMEHTH > Th, FARICLTHRY—EVA
DEEFRED 7y F Vv IBEL L BWEENE
U, #25—~Ev2koliEic®BL T AL
1%, iz, —DOHEMEAEEMLEL, 20
HEh BB AEERI S Lk > TEMEE
DFFTIRES LUOFEANLAE(L S8, THRgozx
AL Z 3 H 25T R R RAZT N A EGEITE, &
L1 AR OREARTEIFHICEETH - C,
S SICREFICO I AREDBMETH %,

L7l » T, BEARGFEIRBERFTOHEEIIIES
ThD, TORITICRIHR Y-V eilichiz 5
[ROVRIE, fHEBBEOBBICHd 2, Nkic
XT3 A FRITE, SHETEER & ORI B L0
ROV Db & & 5,

LRBGTOERELI T FMH T, K2 iR
Lick oig, ZEJkst, BINORELHET, %
SR AR AT O R FIRABE DO T Z 41T E R H
HOoN5ETTRE LT OITONLZDOLEBETH
%4
3. EHFEET

e AT R B R Oh TR KN E
(:2TH58NTH - T, #OBRIIHEFHE-EM:EED
BBITKRE SR T D, EHFGTOIEERIRITR
T (A), (BYDOIKH TR ENTE 3,

(A) 5 XETHRMRE 2R 3 AR5 A MR i &
> TR, ZDRIGELET 37 DICLBEISE
FEREDBREL, MEBEIK, REOHERY, #o
FILBERRET 5, VbW L AMEICES
EBVIREFEETH B,

(B) 5 Ary —v vpe@EigEficoHi: 0 E
B R 2T 2 5 L H T B7200C, EMRICER
SN AEFEH B L CRFESRAGBEICK » TS
ZOoNB5DT, EHNENTENEEETES LS
BUISX R ARG 5, WHW B off-design 4§
HiIcEREBORBEHEETH 5,

B - B

[FfE 2 B TR 28540, (A)IICE”™D
BN, (B) DLXIBEIMEE TR EAEMNEE
L7200, FiC, EREE T DR RUEF DO IES)
BTOMMEMRT 5L HHIBEEA) DA TR T
» 5,

W2y - /AEREOEEER, (A)LEbiT
(BYDWEETHD, 20K IHAFEIEK &
85, HWAH —EVDoff -design ik & Db IF
MEFEHORE I, HEMEEOEEFIBICE ) 21F
FEHE B L RO - CEICKkEIEEL, (B)
DHFAEFETIT - HERD AR ¥ — € VOB
WHEHERM TS, ZODMZERAZ 4 -0
MR TR, (A) b bEFTEMEERS 2
1oHDEFHEELD S, (B)FHH B of f-design
FHEZE 210 DOFFHEEICL DS L OB &5
NAEPGTSETENBLEF LITEL 3,

P, BFETERAEFRIR L ot 3l o gsic
Lo T, FHEtAMERIBEREICEONALSIC
30, (A)ICBAT AHEMMIISEHRE IS SITHRE
M ESHALCEICEDL TS, (BYIARY —
e e DR, (FERRBICE > TRIE-TL B
DT, TNEFNDL VI VITDNTITHON S5,
W NDISE bILMRICER S N B (EB)EElH A5
T B ETHEROELALBLNT 5,

ARETlE, (APl TRMEREDE Fic> W0\ T,
(B) It L ClEEMBOIEE #@FIic >\ T, %
DE[RAEBR5B,

3—1 HEEOMLIECOVWT EHEgortse
Ml B oM A S B0 — DI TR DIIR
EmdHicy, &5 VidEHEOEERIC LA HEE
TAEMET 5, WHW B EREEIRDE L, M
CEREBLS BDTHY, tho—D23BRE/NHT
A ELREORS WERKEHIET, Wb
W % BE/NEADIEE T H 5,

ZhER D) |« HEFF I ERE e &RICILBOEHET
H T, PERELDFH NSO EREL #T 38 L i@
1L BFN DB T ERNR P EA~D S5 2 3
SNTWV 5, i, HigkEEZ/D < L ThuEIC X
LIy VEFREERRBDSELD, HEAVEEERE
DOREFVEFERAL TRUMERL 15 50H
HEIUC L AHWRE T 278 5K B &, [6]k
WD ED UTEE 2R FBET T 573,
BN EE DA DHETHRIEOM L - R~ OF

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/05/17. 17—



GTSJ 13-52 1986

FIDFTHh N T B,
BE/NULIIMER T2 4 — VO FEE DS
Ak bmERIN, 1BYDDOEHEAEEL
DPORBEIAE Y D DR B AT /2DIC, SIRK
CEE  SBEAENDERIAZICE - TW5b, TD
HEEE 1950 R S—B LTI N TED,
W% DREDE LW,

£1BLUOX3 BMZERTR Y — v O%EEH
MIERER OB EEHHOBRERT DT, &
ZELT—HNEELERAOSEEME L, &1
DOEFEIH 3 ~K 5 DEROE S LG T 5, Fr
LOERETOEMRT 1 B4 0 Ot HES—E Dk
R ART2MEREEICEL, LorbiERZEL
T NTHEBIE L, £1 06I0OEHAOTH R
L%, ADHEDIIB B LT T D,

B14 OR3P, BlicRT L ST, TNETO
— AR TRRBEFIAODRA= v BT 1 K
ETHY, BEEEERICERITENTN 5, T

&1 ARy —ev ORI S B (IZERD

8 |05 - B % B¥ HEAk

(1) | X | NACAREKS, (195CHERAME) 8/10. 286

2) | V |JTO9D (P&W), (1960EKN¥) 11 |10. 2
3)

3| A |FJR710/20, (19708K81¥) (12|12. 4
3 2)

@ | O |[Fnyyy (P&W), (1979~) 10(14. 0
. )

& | O |FPryyy (GE), (1979~) 10/23.0

6) | o |BER (XH®) 16 12.0

& ATp ; FHEAL

30 [T

ATw: PHERLE |

KNt

M3 BEEEIH

BB - R

FBE DB, REEETREL P T ORI
BLUOERERL THRE LPTWHREDOEFAK <
L, BFEODOHEETREL $508EETH
5o FI2RF|OAR ORE 2RI LRI L
Td, Moicrd L HICRFOEMBRE INT
W05 FTHb, L LET LoEBEM DR
BT EIERGICRT LD iT, BiRNESE TS

w8 T e
< = f ’ o]
W p P
2 g N [ —f;a—j —
B A * o s
ﬁ 1.0 & S e
2 A AT
[ e R A : |
P o S K\ =g = =% 1(8)
Fry— LTS v T g
0.6 ‘V*“\‘%;\N%@“’ié(s)
| ! L T
0.2 T | | | L
2 4 6 8 10 12 g 14
M4la) BEOBEMESHA~ v ~K
! l
B ¢ | i
& N ARNACA
<50 g N -
5 P e | )IES (G B
- y
o a0 >
30 < A—bab —a__ | OIFIRT10
AT ~~a__
& )
o L _ &) LA
20 'T s S ST e
2 a 6 @ 10 12 & 14

R40b) HBOREER (EHRST)
M4 HEREBSEROMRA = v &, HHED

0.6
o
a
ﬂO.:)
%
]
#
0.4
0.3
«w 0.8
=)
yoE
vl
- S I PSSP P @ |
® 05 B U e S ARl SEN G SN 3
4
i T G-I - o a9 &
h2 ” ;@/A o i Gren b 4
. e
IS i (8)
0.4 ) e
& T
// -7
2.3 '
L
2 4 6 8 10 12 g, 14

X5 SBOIEEFHE

Download service for the GTSJ member of ID , via 18.116.239.148, 255510817



GTSJ 13-52 1986

T AR EICE#ERL L, SBEOMLEFELS TEFIBEDS
EbEd LThy, HAAM AR TILERE b
0.6 KX HMALENHBHIEE, 6RO Fikic
LSONIBVLERFADBITON TS,

T LD EEEFEAGRI Licoid, ZEMME
B ( Multi Circular Arc Airfoil), BLUR
EEARBEA ( Supercritical Airfoil ) 2 Wi
PREEI 3R ( Controlled Diffusion Air-
foil ) EFEEINBX 6 WiTiRd & 575 &3 e

a3 7R i S —
DRWEBIOERH, mMEEmOBERRE P RikEN
!
rap e !
1ol . : CONTROLLED DIFFUSION AIRFOI. O
. SUCTION SURFACE i
o 0.8 ’
E CA 65/CA130109
2 o.sy """ -
= I
En" . \"
. PRESSURE sunucz/
o . design
. inlet Mach aumber 0.78
0

R TN VO WU B S W S
0.0 0.2 04 06 08 1.0
SONIC LINE
COMPRESSION
WAVES

LOSS COEFFICIENT, w
°

INLET MACH NUMBER

SUPERCRITICAL CASCADE Controlled Diffusion Airfoil

X6 AR

DFBAZ BB IR A Z oo 1EE
FIE%ET, RUGFRREIOHEIMEE &F LM 2R L
121D ThH - T, ZIRILHIUE DT E X UEF
Dkt & AlREic 3 A3 REL N, SdkElEs A A
REIC 3 2 Mk B L O SR C R A1 H i D
HEHICE D E TADBKE N,

ELEROEE&E, BR/NULOERSZNIZE
BODOTEWRRELZEM « EHEOHEAICES
ERE, MICHZERA LD $BEAELZ L TREB
DHDHEFADITHONT VS, BYOEHEEHLIE
1L2REITOHONE L, HILERICT H0E
GRVOTHEFETEETHLIHTT 500
WBTH B, NREF—MICHER L O 5 WEsy
FEBBEBEITEL TV S, MZEHDIGE &
FRICEHR [ L~ OIS Hic L » TS Sicha b
T 5 EERES N5,

3—-2 HEBEECONT TEELHI RS
—EVD—ERE LTORMHE b BRLICGEIRS

( L LT T ety TS BN SRE HS B
Ser oo ces T8 om o

W - W

nNaedicid, MT7IRT &9 ICEEEIROIEH
R A A TR B & OREE D 125 D VEEEIF A3
BTHH, —MRICEERIOIERNEFH T+ 5 1Th -

FEhi
.
%’%

%

%ﬁﬂﬁﬁ?lﬂﬁ

BmEfrg \\’

/s

e /

C < %
-
80%  BkE ¥ EyiE
70%

ERE R

X7 EFEREO/FEEEEH

TRIEDOE S T L33 E AE VDS, MR (E
BEFR L EREROEBIRA R4+ — JfRicL -
TEZD, (FBEHOKE Stk > TINRDOTEE
WHIR SN B, EFEBELDOIEFREI A=y —E v
WERDMDER D~ v F v It k> TEED,
MIRVEBR I AR 4 — & v OB HEIC & » TFE
FHEEDTH>T, VINHEMBOHRETTIRE
AHBEOBRM TIEEINE5X&xbDTHb, LI
h - THMOZENRATIR, x4y —Evadk
DOYEENIRAES & I b O O NI EHME
B L TR BIFSERKEBICH b, S5
MEVEENER L CTRE L IGBEEAS TX 5 L HTI/EE)
HRAHERT L2 EDPMETH D, MERIZ S
— BV TRIMERH I T 5 %8408 L, &

200 E#LL EO BRI A % 2 & 2B REN S
DIREETH->T, HRy —E v OBEEEHITHE
B LUAFEE A5 5 T L I3&EETOBETLIF L
HNTESNLRETH 5,

% BRI R R DS E TRl b S 13 TN Gl
ENnA58, KERVCBD A(EHREADOHEAR
B8 ITRT LD ICEETR L LT NIRAEE T B,
BHEIR DS BRI B TIEOK®E, BETADK
HHDHWVETF a —7REE 12 - TEBEFEE L
CBRYON, HELWISESIRREL IAFBhEH 72
CEIAREL L 5, ZRINFEMETE, ok
HIRBRICH U TRIZOE &8 ¢ IiCESRal e
DREFAENLSEBEEITTH-T, TN LD
EALOBEARMAB L UAIEH AL EOKEL

Download service for the GTSJ member of ID, via 18.116.239.148, 2025/05/47.9 ~—



GTSJ 13—52 1986

BT H 5 W L TRAXA L T3,
KU R, S—OZEK 2 U, AR
FIDIERE L LCRBREIOAKED DV IET a
— 7 KEEAWET 5 O T, BEMETH 50
SBICHN TS T2 VFOEKEH D, HKUC L
> TZD TR TERESRED LREINITHF 5%
ISR AFEOEINT 555, £ DHEMOREEIZX 9
WCRT & D ICHEFIAOTORNG a8 LURSINIT
It d B AR TSIRASE By ek - TRITHO)
WE DR TIE, SR ARDHEINA S,
(3 10 IS T 3°~5°, 20 %K T5°~10° 12ET

affi b
AV,
14 ="

a

20°
Y
<
10°
W
@
3]
% G}
2 0
&
<
i ol
i —10 2
" (v
-20°
1 | 1 1 ] | L L. I 1 1 |-
2 a 6 8 1o 124
K8 off-design TOHABDEAL

>(tanﬁ,v + tan a;) — tan al] - By

8 | d(eB)_ ’
A'(%/:gonst) ; 4B : o 0 %\‘I\ !
|

>
s

I
=-01

F
pd

<
\'i%
A
7HA
//;"\\
“\\‘
W\
\
VAN
A\
\\\\

RS
Ny

Yy
//’
7
/

7
AN
NNAT
=
\\ \\‘%m\\ j/
1/
%

-
/

™5
N

»
»
} < O
‘ s‘\
1
7
e
7/
N
.

[}
\_&/‘

=90 ~60 -30 o 30

X9

»H 5,

AR HRIIBEEM S0 50, ERANEY
HACAELETAEHREZZIEL, BROETZ
M L > DL OIEREIRH 218 5 LT & B,
Ty Pz bV VHBERREE ® (#hik
128, HEAL12.4 ) ic o] EHBREME A L,
FEhe U 7o iRERBI A K10 ~K 13 17”7,

AIEFHESE A RA T BB OREIDNTI,
K10iCRd LD, FBROEN ERAHMNS 4B
LIBEDFEFHI3 4.5 Th » TEREHRDOF % TIF
Bcx 5 E¥MTL, 2L ERANcH B ADOR
NEBLU 1 ~ABRSRICLHEBEARA L

wﬁlow

REE O BL BB RMAS ~RIX TR

13
W axpEs | BxeEs /
o 9
~
a7 3
=
B s
3 /u =
1 ol Y
e ass 78 snnig

\%

K10 ZEOES EF (FitED

T3, ARFHRZBEOREIIINIID(@)iiRd Y

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/05/17.



GTSJ 13—52 1986

N
ok =~
% AN
X 05 A B
& N
s
0 1 % 3 TiEBR
G
v
B 11(b) RIEHREBEOHELEIR
50 T r T
] ]
w© (LI N

=)
E—

=3
T

ALIRNWAERLIE ¢y  deg
s 8
; —
-
i
&=
&
i @gfi

|
=
T

20 40 60 80 100
FI$LE R, %N*

AEHBREBEEAY V2 —
(MEEE LA EREAKEMLE)

BA11 FIEHEMEERIERr Va2 —

B 11(c)

vOBREIck - TEESNTE D, ThTho#
FlOBYTHE DZE/LEIF A LLEHREBEH IGV )
AREICL THDObLDORTEZ S0, PO
Zitict L TR ADZREOARZE/LENS K D(C)
WRTBABRTE LT DL HBIEL TV 5, HEE
FEDE T, EMEOIEBhEE X R EERHOT
fE DRV EFICBRE S, 90 B i EERHLLT
DIGET BIEBEEIE SN EERAFETDH 555,
BI11D & D IC I BB ZRIE L TH  ETb

R - B

(03
Qigﬁs

dE =40
~--O-- - MEE(AA
—— MEEHB

[E29,0:4 4

2.0
51065

-2

Tongy- 1o~ Nemssa)

SN gEcE(B)

10 76 EQ) 10 35 50 70
18IEIRKRGCYE/S

X12 rIE#HREELLROZE

©0.

WFPAZDE 7,4

a0, o
o1 . ey S E 0 S

R
a0l L LH A
(L mBE A 52 (457)

%6N*
65,

B N

—t— A §,, =45

2.5

Ehin
~
s
a Ay
\
/\

R
=< \\
o N
=
5
E
g

G
=% ® - L i(40%)
el %5k (45°)
BElo] J: 1k (40%)

15 20 36 5 5% &0 7.0
TEERBRGHE/S

& P— L did5Y)

M13 AZEHRAEENEOTE

O iket BEsE F ToOEEE T ICH > TREL
TAEBEE» BN T VS, FHEER ILEHR
BEROABENROEELZ Y, ALHRAMAEE
bR HKIUADID Ad BV IEBIT £ » TRI2iICRE
&It E4 56,

T, EHEMRTEHROMELLBICL -
THREAZT T, MIBIURT LD ICHEE
LB % < 155 B & 3 &R ER~BEH T 50
L1ch3-T, RTIRLICESTEHZR Y- v/D
EHIEEFER B L OMIEEBR D M OES)
HPFAPICA S L H I EBHERXBEOABEZRS
FUAEEBEARE LERRIEEAITOE TR
BoEWbITHD, BELAEHRAEL(LR
b Ua—IVHSTEE S E TENEGHEERRBED
REIEEEELEI NG LT ATH 5,

Download service for the GTSJ member of ID, via 18.116.239.148, 2025/Q51].| —



GTSJ 13—52 1986

4, ZEEEREMRBDOZ L

Z iR i 2 G RE T 28584, BIFOE
FERE A ER E LA AEA L TRt 5L, 7
NTHBICHED 1B S I N TERF IO IRk Hs
WfEsn, £E3 2 FERTEDAE 5FRHK
DERLED LEBEES SV EOFIE B H 5,

Z DI HICITRT & 18 2 Y OEHER S HERE, 3
M E HILEL, BAOESRLICHEIE TE BHIf
KT HB T EDMBETHYD, FhFiTTFEHH
BicENTVT, TOBROEFIIGHLP TN
EWEFE LU,

ZRALITERD X S EHEMS HO SN 5,

iLs kAl e Tk
A [TEST ¥ RECS VN
LEST B ¥
B 7 #m ¥E0 #IBE
N %0 G PIBERZ=
& 57 EHGERPENI
: x ‘|
. BD 59 7w B/ bRk
FEfE D2 LI LB TG E TA), (B), (C)

OHEMBENZNEMICH 2 FHEBICHE DS

RFE BO~125/%

-ﬁg‘ﬁ LE

= =
30,0000 (7 7 /5~ {FHaR§)

1155 120~ 1807%

10~17,000s hi

i_ %_&%Er? 5 ﬁdMﬁﬁ

14 HEAEsoO 2L

[ - HC-0200138) —————

HC - 200124%) e
>

77

e

s

s
Sy
/S
|24

7 HEBRHC - 020 DAL

X156 #IE%BI0 D HEkE

S - R

THOV LN, KIEEZEof PrrdboT
BT, FARBDI MU BT 2 EHIKES &
OIE3R D Tl B D & EESEI T B2 s 7 D% Ot

RRICKE (BT b,

15 BEF O Cim128, H71k 12.
4 ) OALHARTHHROE (Ko 0, £/ 1
.26) 2 BML, BB UOREBOEK A )
S 1BI®TEH B, TDL SITHAFED ERERITEHT IR
DOEAEMT 558, ROEELILEIWED <
vF v EBIFICRLREORETIEH T S LD
BT T AT EThH B, T LOESRIL, BHEDOKE
FEREE T DSFTR D Be 2 BI04 b8BT & [6] U4t
FHEY B LOIIETET AT ETHD, EHNE
MUDOEH L DA ERBEZRD 5, 31005, 8
MENTBEOEEAZ Y TEREOT MAAD (1
BALD) TRAAZZDORES LOE L LF T
HHOTTHBHD, FHEOEEZEMELDS | REEA

34} HC - 020

*C)

M- H AT,

01234567891‘01112{&

BFROpMEES (BEER)

X116 ®IEEMIC & 28 FmiEds D24l

Eoh Ky,

0 1.2 3 4 5 6 7 8 91011 12§

1
G
v

EROEHNLER

M17 WIBEEMmcL3ES LR

Download service for the GTSJ member of ID, via 18.116.239.148, 2025bB 17—



QTSJ 13—52 1986

ODRA < v "B L PEIELERK ALY DZE T
BEtE &% L 2 &9 IKiket A 2k i itolix
HARET B, THITL->TEDMODETIZET
FHCET D, ZEBROAMES (1EE) BKXI6iT,
FHEBOEN EARERITICRT L ST KRG 5,
SRDOBER A 2 WORT, &R D 3.8

%2 HBkoR Z2H

B"e RE HC- 20 HC- 020 (mggwfﬁ)
24 B 12 13 0 BB m

& IF [0] §x £ BE 13200rpm | 13700rpm 3.8 %I

E H K 12,4 15.6 0RENI 1.26
BIrRELAKE 19. Okg/s 23, 1kg/s 21,5 %
o—2 &% (Tip) 336m/s 362m/s 7.7 %

A A g 500 mm ¢ 516 mm¢@ 3%
A0 2K 0.6 0.55 8 %tk
RN )\l[.'L is;ﬂ; A0D~$4WEQE

wHEIMICRT L, WEF21.5 BWEALTED, £
FIHLD26% MK & & HITTEHEED KB B A ER
LT3,

Lo XS EER - SEMLOE &I, [EEci
DI B L UENERICH S BOIREIEN B LT
[E4ERE SR DREERE IC OV T FORET L, %4
WAHER L TBL L EBFERBICKUITH 5,

5. HEHNE

HR 4 — v RO JEET D0 T,

[FiEkottem B2y — v HE L TH

FRan - BES

WKEEABET A2EEEICES 2 BV TN,
ZERA RS — & O%BIMRER#EEGIC LT
WAThs, EREOFET IR, M, —iE
M 2o dbmo g o
THO, (FEEMHPIEMERDOZRRILITHT 55X
HoHzsy - /HEMEERKRICILETZ260T
HHEED,

E, ARIEELBME0E 9 BichlEs N E
2l A= 5 — & EERIGEEE ONE A IS 2R L
FHEMLTE EDEDTYE, HEED—IC
KNWEERDOED ETHIRE T,

S

(1) Johnston, R, P &2 445, NA SA CR-135444

(1978.9 )
(2) Gardner, W. B. NASA CR-159487 (1979.4 )

(3) K, MiZFHBAMFIA BRI TM-363 (1978
8 )
Kb, FERE, X, 3024, MEFEHBENE
i BERITM-506 ( 19835 )

(4) Stephens, H.E. AIAA 11th F.P.D Con-
ference 78-1138 ( 1978.7 )
Hobbs, D.E. ASME 83-GT-211 ( 1983 )

(5) MK, K, =#h, HEFHPIMHILAHRSE TR-
34 ( 1963.1 )

(6) EIE, FHE, KNll, MZEFEBEMZAER TM-
508 € 1983.5 )

(7) =48, MIZEHEHR 4065 ( 1979.9 ) 60

(8) K, BE, Xk MZEFHBEWNHEHER TM-
512 C 1983.5 )

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/‘05&}.3 -



1. [FLSIC
FAFI604E 9 A12H & 13H, FMBTE 2[EOH =
5 — B VERIEERHES N, 3 DDHFISE

BlCE 3 F—03fThbnihs, AR, T Ltk
EMT JEWHF 4 b vTiThhi: 4 ND#EMDFE
HD D HEE (LK) ONEEFNCL, fthoEED
FEY 7 2EEHT, BNTEEDTH S, &l
EEBII DL H>TH 5,
L ER ( @B R )
Hit#ee L Tisse
rEEE (RE - BEPTRRT)
I Iy s RERI—FT VT
T B (A p X F LX)
R —N—=TF 04 DPFHITDONT
BA B(774vE53927Rkvs—)
73197 X
2. g (BR#BE£LTIi &8€)
HATITON TS, NiZA#RAES & it Bt
DTi& € DHERERDIRIICOVTEITHONT,
i, 2Oo0EE v Y2 hOHRTITHONT

5b07T, FE (LK) ORETVv—ThHER

A EY L TVWBEHDTH S,
2—1 7oz bOBEE RB¥IDO7 O Y
7 ME, 2=V M EOSHERAR Y —E
THD, ZO0—8ELT, NiZDOL@EHES
MUONi#HOD— ﬁﬁﬁ@&&mmé®mn%%ﬂ
T, HHABIFEIOA 1 S59FEEF TD 6 44
OHAITH » 1245, HR & — & EEDHFEHE
EIEM2ERE E TITON A T EILIE 5T B,
$¥207 0V MY, IRTREERS HT
RERGFIEOh O EREEHHE£THD, £
DT 4 ZHEDEEDORFEFHENITHON TV B,
TRhH5, NiEOHEREMAEGSE, NiZod
BN LalRe Sl AS S, Ni# O 1 80
LM BE 4, ROBESEN TR Tie

(BR#N614E 2 H 108 IRRESZ AT D

HRE—EVHMBMEOER

SBHBOIER W i & X

EThHb, INHLHLT, HRI-—EUVDPVxy
bV VHOMEABRNE LTV A,
REREETE, 2070V hOWKLE,
FRALETRITHOT, [ WEIPSHEARE T I OH
FHFAEEZITH TSI 5TV B,

2—-2 NiESgeoBEEELHES FiEp 2o
DF7I2 7 hTHF->TOE6EDELDHIES
HE TONIEDEELTH D, NiEOALILOL
TIHRRBIFICIE, EH LT A V=774 L6HE
AT A NENH S, K1 OLENA

72 Hl f]';t)fifi‘ﬂj
(G307 ) (BALL 2.0 7 8
O
=
! N
ts] Ny Rl
f i ‘ °
5}& > AN
/
\/’,/ g T R P DAVIS NN
\ N
Sz ?w\,Wz‘\ﬁquZi/ iees 3a
S N PR R S PR T ST AT
e < B AT A - W )]
BIFZHTET 5, At

K1 Ni#Z&EEDOFHRME, o=
HEHA =754 L4

v 754 LEDEERTH D, LdsH v < HOK S
ThHb, HY=HENI OFEREEFEREALLT
WBH, HOIHEV ST, SNTADXHINEE
ETHD, BLDHETENIFEFO—HHrKED
FFTAREACEZR >TWb, Hv=7 714 4
HOEARIINIGALT, SV ADHEILMINI, 73—

—ICALRFDHD, 5£OHTIE, NiLALD
NEBICEEDOLHEDPEER->TVW5BE, TDH V=
T4 LHHE, SEESHREL, —EOLEM
{LEBYTH DI bbb 69, thoLBREILEY
D& A BRI E WD T EbIEH, NiEDOE
SRAVHEST V=T 54 2HOBEMEV 5
T&L, EBITZ, Av=Hohmhs, Hrv=e
7 4 L < M ( EHA Ot B A D AR T B

Download service for the GTSJ member of ID , via 18.116.239.148, 20sTob A



GTSJ 13-52 1986

&) LTkB,

HRHC AT, BMBAEEOFEREINIEDG
L TRTHEY, FOERHBRINIED
BEIH V=T 74 LB LRECHELELGEDPS
TH b, CoDE4E, ConFIRMIT AR LD
LETHhBTE, Tt ry=T 74 LHBLEICHE
HELESW EEDYD, FLERRBEBICHA %
WBEDH B HBLINMIRODHO SIS0,

1 ICEBiHBA S OREWE SDDMAERT
No.1 &No2 38k, Nol12&No13iZ CoED B4 T
b0, FOMINIFEDOEELETHB, 5B, N3
D Hastelloy Xitid#hv=754 +H3EETNT
W, Nol14d 5N l7TH FRd2 2D 7 e U< 7 b
THEINIESLDREFTH 5,

Z1IONiIiEAEEL DML OOMNEKDIT, #E
R a4 TR, I0BREEDOEETRVLHV LN
TWb, INODLEER, FBOATv<iEN Y
<754 LHBIE, FNFNEEOEETHEL,
Z DR, WAHOHERSRE 5 &EEFC, mWHED
EBHLbRE 5, MAHOKMK E BHAFEOMEICHK
39 ICELLFHEAERDLZDIEIb s & LT
Bichsr, £/, Hr<tHEHT <7514 L4
DOfhic, GHBHERE L TLREORIEE S 1L
MbEATIZLNENDD, BICKEEHER, ¥
sk EEIN S, HAIKEE L TEE AHEEEL
TAHREBOERAMNH T L L OMETH D, H
v 54 LHE S V< HO BRI LRI
LTHBBO, MyicrEsin, £/, Av=77
4 Lk H y=HEb, Ta, W Ti, Mo HDxk
2155 RLEELAND EEILT B0, KD ANBG
X5 E(HEICEY &, EEBICHEE LB VIEE
DE&ETLEARNT 5518AT L), Y/ ~<M
L=DOHEMDBAER L TKS,

K2, PILEDOX51T 4L TERBICANT,
Hy=7 54 sf1EH v <HDOEEMHKERD 5
BEKT 0T 7 LORNTH L, ThiE, RAD
HEAREL, POFHOEZELMAESE S M
FHLbDTHb, SR XHY ABBL TV
xR,

2—3 NiRLBEHER? X 3 Dla)id L@
BEaeDT o RERT, $HEABEZED TN
LTHBEBREL A28, BRHAMET D3,
MOV ICEREENHENC L LS ICT D

AmER - EER

oo
! e e
{a) o =774 LMD DELE

(b) EEBEzEHEA ? Yes—{a
{ No
(¢) #o=T7 54 Lo FNTEIGH

1

(d) (VonfiFiztarkz v 7 No—lal~
é‘{'es

(e) 9AllL DT 3L
i

(1) 7> = HlO#EIK DT

t
(g) 7o =HNFEE B gnatH

1

(h) (@ P2 BEM A2 Ty b4 7 Yesolaln
| No

(v A=l Fo-bEnat il

1

(Y Gzt KE s 7 No—lai
t Yes

(k} T 2= FOtE
}

() (kKoftiiz oA &vin 7 No—iaiN
| Yes
(m) #>=MOMRE KWL L E—-G |
1
(n) (moffiiz>uT7L—"71
|
(o) MPEITN—TIZ oW TRfTEDAE
gz it~

t
(p) FIlo B

}
Fbh

X2 Hre73I4 LirHBNI B
O DESETFIE(£BEM
BTSSR )

—JmE (RERER) A s

B ]

TKETHL
(a) (b) (c)
K3 MESEEEED3IEDT 1R

ThbH, X3DTlE, BE®%IC, 3FEKROA
Ve HHORMBEHAEL BT EAR LTV S, GE]

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/'0'5/1'75 -



%}E

mat -

GTSJ 13-52 1986

BINERIM ()

€O T7T S0°0 | 100 | S0°0 - 80 | ¢7F - Ly 7 eI 0¢C | L6 6°G H Z—ONWL |LI
- - - - - - 2°S - LL 82l - - 99 ¥ ¢I—SIWLI |91
JHP? T ST00 | ST0°0 | L0°0 - 60 | 97 - g¢ L€l - G'6 8°G H S—anl |l
JH6°0 S0°0 | T00 | T1°0 - 80 | 076 - LY 921 - 28 I8 ¥ 12€—NL |71
- - - S0 | ST - - - - ) - ® |06 {001 07 —X |¢€I
- - - 8¢ 0 - ~ - 0¥ — 0% 0%, % 1002 |0°02 918—S |21
27 800 - - 800 - - - - — 091 - ¥ 1072 |02 88IVH |II
CO%AT T S10 | 100 | SO0 - S | SV - 072 0% 0°¢ - 0°SI X 0009VIN |0
S0UL0Z - - - - - - - - - - - — ¥ [SPIN-AL | 6
JHTC S0°0 | 200 | ST°0 - 6¢ | 6°€ 8°l - 09 8¢ | 0GT | S0T ¥ GIT 4V | 8
— - - — - ST | 07§ ~ 021 | 0F - 0°§ 0°0T H 08¥1vmd | L
JHVT ST0°0 | STO0 | L00 - 80 | 976 - 0°¢ 56 — 56 08 ¥ (SA)LVZN—TeN | 9
JHVT S0°0 | ST00 | ST0 - S0°T | S§°§ - S0°¢ | 0701 L0 o0or |78 ¥ LYZN—TeIN | §
- - G000 | 80°0 |(5°0) 0¢ | 0°¢ - - - 0% | 08T | 061 ¥ 00sn | v
- - —  |(ST°0) | G°8I - — - ~ 9°0 06162 |82 ¥ X Aojsseqy | ¢
A€0 - €00°0 | S0°0 ¥ ST | 270 — - - S2°1 - 0°GT | 092 98¢V |2
N GI°0 - - |80 | W - - - - - 09 - 09T |0°SZ 9—-62-9T |1
W o > 17 d 0 X L 1Y QN el M oN 0D 1D I N z =) o

(BEE) MBOTI R 12

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/8:17—



'GTSJ 13-52 1986

s, BEIE OB MARICK A v <= HOR Dhic
ML H =T 54 LD T 5, K4
BZDETDRY v FTH D,

N \\
A e

=T 74 LH

K4 Emssds LoNiAENAESD
WD R 4y F

zw% N Tpsisss |
= i |
= J « XN EE TM-309 (4.5)1
o H
€ L) powT S
T1,5000 900°CizHiTD gy S
; _ -22005.
é  EEfis gt T™M-220 5\‘3‘) / |
N ! /9 |
! | /e
= | TM-321 /NASAVA
@ 1,000~ ‘ (8=10) 1" © 1.6,
ey L= T4 b , S ‘
& gmeomms ! T T
2 | (1S (0.97
£ < , A NN
S |
500~ __o—"_”’ *--MM247 :
= 0 IS gty (10)
= : (2.3 e !
; ‘ o i . B1GOOHf
o TM—49(5.6) Rene80(11) (10.3)
S *IN738LCI(12
- [ R TS U RS T

Bt EE 1900°C 9125 Nacl +75/Na: SO,
L 200N (mm; DR H &N
KI5 H@Eshd Ni a4 0
Yo SRMERALE R A ET
5L =T MRS PMET T
BIRREI D B o

X 5 (3EmEeEE Lo Be DA R LTV 5,
KD fedh i3 S RFLEEORELAZRDLLTED,
weEhE, 7)) - THEMEHMERLTVS, o
2ODEHEII N RS — VA BS LI -5 TIE

AR - RER

FICEERFYETH S, TORLGHLNRELDIC,
—iRHIER E LT, A4 Om&EBRRLE A %0
L2 (ROEMDLET ) &7 ) — THlimS
WEFT 5, Zhid, 6@&4mtLi2E LT,

W, Ta, MoZ% ORIIMEAT L, v/ <HAED
EEMALRABIET 2700, CrEAEKTFSE
BEYHENHAHT E(Cridm BB aEEDR
FICtARRISTTHRTH S ) MU, W, Ta, Mo &
HALT SEFRLEREZEKTIE27-DTH 5,
WH-T, 6D ) —7HEMES A KT 255
i3, AEEOmMESERIEEEEDOES THKL
WO EBEENIENC LTS3, i, Emiss
BEDHETIEL, MO7 o2 ICLEE84THE
MThsr, XI5T, AATRLUIHESS ( L —
v 74 batel, @MEH ST ) BREDO &S
(2A) &0, FAUMNESEMERE®THRE LT
7 ) — Z Rl X 25 E LTV B,

2 -4 —FABEERIEE X 3 D(b)ic &
DEIEAIRT, SHBENEELO/SLLE (1600

CHIRMBIN TS, BRMEELEHEIATHT
CEBEIL ISV LTt 3, 584 SRIAMA L
TV A HIREICs &¥al &, BEs—HmIc
EITL, Ayl —ARicHERICKRET 5. &
MBI 2ENEFZOEE-REEHEOFET
HEULHDT, K3DMb)DXD Skl T, A
FHC M S LD Iz EHOERD, SR
B 2fERRBEINIZE UKV, & ADMES
M—D2H D, ZHNIFELE 7 0+ X B g
TEHERDP DB ETHB, N2 —E VR
HEEET ABRICRSBROhIcthF (BhT ) 2A
N5, TOHFR3EFEBICHD T HDTH B0,
BeE & sm s i Tw d @i, Zodht
o BE O EICIE MM, FERE &R
D RIICHEINDIA S EDH 5B, Tt
DM ELE G4 L DBEER ( T DGEIHE ) RDE
KEB5DTH5,
F#1DNISDOTMD -5 &0 HEaEeHBL—VF
A PHEDEMRAR I —EYDF Y27 M T
FRI N, —FHEEBEFRBEEDOREH TH
b0 EFRRD, BREROENG, H <774 LE
AEASECHERRES FFES>E45E, 20
HESAER DSHER T %55, TDOTMD -5 &4,
SEEEINDSE U WEIT, Hv=7714 08%

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/0?1'7.7 -



GTSJ 13—52 1986

WERLEZELLIBETH S,
F2EXEALOMAREARR LD TH %,
Zl1ER2064FB53WIELTWS, TMD -
51, A UEIRGEHESMar-M247DS (k1 &
Z2DN5DEE ) EHEITREHDTH 5, 1l
SRFMLEE® I HAE E D EH LN
b5,
2—5 NiEDHERBWHAESSE X 3 D(c)
Iz DEIEEA IR T, X3 Db)D&IEE P TH %25,
HEREDkEERSIC, RO - /B E1ED,
WS OPOHEKRBD D BEDO—FKDA AR LT
FhHNSRESE 5, COBEBSEOBEMII, —HE
BHEEIRGB DB S SHE LT, HEATRDR SR %
SN ETHD, 2D, #ARDIEIC
BIHA D ETHD, &£ A0 B UHBDOES
AHRBEESE TS, PESEESET, 8
in (& —EVE) DFHEITRDEDTL D, 0D
D, TR —EVRDBE, BhEO, fHHd
IENEBILEETH D, Thick DEnNH»EL
52EEFLONLTH B, BEERIEDA) » M,
(1) HREBEETRIEE 73 585G B RO S
FNEZLET A LB EEFRDOHv=T 714 4
RAEENTE 250, K EOBREOILKR, K&
U, 2 BRE—HREESEICKESIRE S
% (RIS A4 L T RRm Ak d 3 )
AEFHTVHOBUBEEA R T (REPIR
IRBEELDOEDIEBMIBE A T 5 ) @b 20
LT&5, D2ETHE, 2% 0, HEEHE LD
Doy MI, GEEROLREMEE - THESINS
bDTHD, 1 EXK2DN.TDOPWA 148013
KEDOREZNSHESSS, ALK K20
Nol6DTMS —12& W5 G4id, RURFIEOS
HHERE RFIHA D Yo Y2 v P THRESNLS
DOO—F|TH 5, BEFIETEIHAEESES DB
ZITHbN TS ( LESMBEDORFRIC LD, &K
HHEE - BEMEBRFRFHAREBES ST - TV 5,
EiTREAHED A -2t KB ),
2—6 NiEOBBHNIITELEHRASS
AP0 L IO BE%, TDE4E DS
DENFRE ( KT) OREEHFET, Bo8%HE
DEFRE TS &, HAZDBUNBELNET
EMBH B, TNEWMREEBHE VS,
HARI—EUPRI Ly PITVIVyDF 4R 703

A -

sk, HLBOBEETREIN TR, BEq
BERNGEEH v ~T7 74 1B DIEVEST,
STEmBEEORDEGEN, HRF—-EVDE
BALICHEY, 4—EYF 4 27 E 0 SEHE
DEHEVEEBEKRDONT WS, Hrv=T o734 L&
AWMASHLEBETEH VL, $HETRAXY
D EEINETH B, £ THREMMILE
L9 5, MitEEN O T v s (T0ET) 7 4
-4 LW ) AED, 1000~1100 CO—5ER
BT, MobTHEMMILT, BHOoRMDZERE
BUROGE) (74 27 ) ZE8ETLZ0TH %,
WSRO 7 ) 7 + — L 28LET 2013, B
KiE&EEAV5, BEBAHE L L, #MimhiE
WM 7Y 7 + — L AAFEF D3 Gatrizing (7§
) ELTaoenTn s, RtRHEE T, Wb
UHMERAVSEE, REIDT Y 74 —bE2fERT &
DR E W OEEDLS, i LAETHOREVTT Y
74+ — LEAEBWFAITT - T B, Tibh,
FA2HI1 P (Hot Isostatic Pressing, &
BEpKELER ) LTEMEL T Y 74 — 6 %1E3
DTH5B, DPITHIDOCIEFENAELDDRIET
bb, BBEHMPUZOSDOAHT T EBZHNE
TERIENEDTH 20, HBEWINTHRITRKEED
WL BELHBAES L3P OOWELES
5EDThbB, RUAFIEDHE TIE, BB
T#HD, 760CIKBY 25REIERS & &M D[
EAHELTHW S, EZOEODM Y, i
DOWMFEAET 05, M Dla £ &8 ORET
Hb, T60 CHTDMEME, BB IC K BHEH
(1100 CHMir) &1d, #* =X LWyice L Blo

bOEEZHN, 1100 COEKESRET, HE%
DV EZRIHME S, 760 CHEETR 2 MU %

IRSTENENDH T EEH B, FMLFNHTHERN
KA N B84, 760 CHEE DU DANC
ARSI EDH LD, 1100 CHIILDRIBHLE
B, 2OLHBFEA DD ->THEAR LB AS
WHMUASZ 50, 4 FIMEOhTREITHK
ELTWS, /-7, @BHEMTICENTE, #H
WCRE MU ERT &b, AR NICEEE
LTEENHEDADS, MLOBEARYD
S5NIE,

2—17 NiZOK FHERILEMBEE XK
ELBAMOWKN T2 GE&TICo#MEE 5 EEE

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/05/17.



GTSJ 13—52 1986

%2 BRASEOMMIERE (14kg/ of,

1000 h DFHF ey Z /R I IRE )

Rt - AR

No. | N—x | s@fbdBIA & 7% B & TR
(C)
1 | Fek | Emswid | 8 | 16—25—6 715
2 N il d " A—286 743
3 | Ni&E | ElEELE " Hastelloy X 720
4 " P o kA " U500 860
5 " " (@) WESHE | Mar—M247 957
6 " " — K [ Ktk FE | Mar—M247 DS 981
7 " v B i 5 | PWA1480 @ 1010

8 y ) 7 h w4 X @ AF115 920%
9 SEesbR | Lk + B L TDNickel 765
0 (PR g%ﬂf%ﬁ%g%g MA 6000 1068

; HE
11 | Co & | ElE®(LTY | & #  HA188 783
12 ” Hr g LAY // S—-816 810
13 " " (HB) KHEHE | X40 830
14 | Ni# | friiefftR " TM—-321 973
15 " % — K [ % [E | TMD-5 1000
16 z z B 55 & | TMS—12 1050
IR A S+ 1 1170
17 % % %L +—J5 a4 % 1125
(HLERIE )

@ Alloy 454 & 8109,

A o

® ThreAX+HIP, $HET7T =4 X+HHL+

ONN FIACAR ]

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/0517'. 9 -



GTSJ 13-52 1986

WMEMNE LT A EFELSMON TV /ohs, &Y
#EDORKID» S EHIEEEITIBEHTE 30 - 105,
THAERNT INCO D J. Benjamin GRZE (3 fthtt )
BT &S bk + BRI LD, Niko,

BEDOLEREFEUEEEIC DR T AT —ITHE L,
DOREENAERFRRICT 2 EMTEBT EERL
1o BEFBIZIE -TWBEDIR, Hrv=7514 4
HEEINHVEETHID, HyeF o4 6%%
BICGUAEOVETZOHS N, BAKETHA
(LS TTHON TS (£1 EF2 DN 10DM A

6000 ),

WRE S L3, TERRUBEESK LR
LW % 58 7178 R — v I it A, S0 < S0
WMACRET 5, H&EFIEARET S bic, (F
FE—1LE54BICE-TLEY, BILWA %L,
TGS (EER) L OIBH LD TIRZ O
(E@EO~ 100 um SV [ER— 3 vt

WO EEET (mNTHE L% ), Bk
AEH—IIHE R EETER L, iRk

I, WorWiLzEm», R (BETR
W) EEMERVILERSHLEEZ NS, B
—IRE LIzaems v — XIC AN, MEKICE
mCTHHBELINTT 3%, ZRICELIBTONED
3, COMBAFLVEFBHLBTHA D,
COMHLMTLABRB IO TRED®L
T, ROV ETADPIEFICFHE D HX
ETHHAIo TSR DBIEE TPV DHT
HY, BEHNICT 595 LT 5, ERE,
BRI K O AL S BZRENH B, LT A
B, FHAME U TBUTIZIFERIRD S RIT TS - 72D
TiE, BEEBEAELDECATHHLLZLSIC
EERICEBD TIESARME NGO & v S RIgEDS
HL%, EHLTHERNEELMIILT, —4
A EEEE KGR S D & 5 ST 24BN H 5,
LD, HWBEAIT S, Thud, HikicEsn
MBADTE BfFohE MRAEBEHSE, —HOD
Ui O i 1 [6) » THEE BN ARE S 30ET
Hb, COXIIHMICT 5 LA —F | Bi&E
WIRE VS, RAMUTERKORE D% 7
AN MEEEW, INDBI0LLETH 20 EDDH
bEmbhi T3,

B C— A [ EAEm T A0 & D R IEEI
WWISEIETH 5, 7ot 250 (Biclt L&

it - B

HHICEDSFEL, KREB 7RI MEDELON
S EDINEAT B, L L, wmiElEs%kic
~ 7oA RAE, DEL —HEBHERLE
PESPBBIZO D, ZOHMEE ®EIIERIC
FCHIELTVBESTHBDT, FEABES
MW —EVICHAZ TN TEHICOENEE0D
TEREMAD (HTHHELIEY - vEE s
LTREIHERKETHS ),

L&, —HREgase, 2oy -t
VEAYMIIMTTESC & bOJRETH 5755, HBH
E—H PR LEDRICEMLAiT- Ty —
ErRIGEWERICT AT EnFERIEEZ SN,
HRABITHNT NS, T A, B (HBEEM
THURED LD TH 2 ) TDOHDIAHETH, 1B
ERIC, wEEMIC LD — R RIS &
IR BT 5, £ hid, IR EMICIE
CERUOMEBNIBEICEIEZEDTH S,

£1&EXR2DNITOTMO - 2 V585413
RMREIFEO—IRE LT, EHEDOHE I/ v—FIT
XY EeRitsh, REREE - EEM IR
RHEOBFRRICLD 7o X OMESITHNT
WHEEELTH B, COEEIR, THAMEEETIR
B, HREBOMMMASETH 5, BELE
ICHOWONTWANI DS @EEFE &S (FIZITHE

2 DNo. 5 DMar-M247 NITHT, (i IR H3 5
IT170C & LHT %,

2—-8 BEMNIFELSERATI 8% F
G UVBEHE I 2y NIy IyDA VT Ly —
w384, Wﬁ@FﬁCOnTmF@L%LW
= 650 CEEICE 5, RRBIELTIZ, 300CTT
DILEEMSKE L, EWBHD, D, av7L
w ¥ =T R 7 DX D ISEHME S AR YIS
TTEx5Tia€OMAELXHELTVS, K6ic
ZDOHEE, BHRAEESDFEART,

Tid4€ 3 atllE FHED 2L OB DML
, BBUFOEPSAT, afis SHDOEL
D11 BEDOSDOHBEF LY, FAWmMBIERA
FRICEE B S NRITE SV, CORIoFEREL,
NiBEDOH =774 LMEA Y = HOREFRIT L L
T3, £ TNi K &R EELETFiEE
B U722, chAAOTHEL:-ELANG6 T
RLI2bDTH B,

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/05/17.



GTSJ 13—52 1986

20 -
SldA¥e, 300°C, e=3x10"'s"
L 1 AL-8 V-5 Fe
GT-9
f; GT-11 >4
; op *' GT-n
JAL-13V-11Cra T
s i858 , (;To‘l;’ g.g -1-6
6 Al-2Sn-4Zr-5 Mo

ST e 6-2.-4-6

o MROGE

o A XHOE

0 L L

20 25 30

¢k 1% (kgf/mm’/g/cm®!

M6 XittREIEDOTiALORREOE
(300CIcBI %) LBFESE
BTG 4 DR

3. fDEMDIEE

LIF, OGRS, EEOHIRICE -7
bDEET,

3—1 PHK (E#I1-F4,75) RN

v 7 ADBEET —F 4 VT EEIENTH 55,
FIBEHBRIETH B, NiCoCrA/Y (=ar 351 &
GO)DRYFEAEES Iy 7 XEEHORBICE
350, OB, FYFErOLES I VI RE
~, NiCoCrA/Y&®7 3w 7 DREMAEBELT
RFEICET I v 7 ADVELED, VHWSEREW
i, MIHOFEICKR L, WREEOETIRAD
BLKWEDT ETH B,
BHICKD, Ry FBEv7 3y 7 X BEWE
T LB, HEERYIcS—ica—5 4 v T 5D
BFHTEPBORETH %, £ T, HEZTHE,
) (4 —EvE) A2 a3 v a.—5 —FETHH»
LTH—ITEH T 2R ET -7 KT 137D
RERT,

iy (&) EMTARBERTRO X 5 1B E
BIT-120 £ 39 7 RaA—F 4 VI ETOIEE,
ZEEESOREH LILIEIRT S0, LarL, FH
WM LAZHOTE X, #hA2E Ko —
TavITRE, 7 Iy RT—F 4 vIHE
BEL 7B, MEH LA SESHKREHL, ¥
HEhREGSDZEL ENTES, 5 Iy 7R~
T4 VI DEHET HEIEAEHAZERDORK X LA
W, TGS — DR B,

>
~

~

S
N
~

>
N
~

i -

I 7

YK L—% —FHiIckDE—IC
B EN/TBCRE(HEN L~
Y4 MBS RS —E
DHFTDO—RE L TIT - 72 b D,
Proc. 7th ICVM, 1982,

Japan, P. 323)
3-2 MR (R—N—704DHER) K
Eoffstic k5 &, HiBEEOHEEERIL, 1982
FEBD Lol 728momEicd o, Hic,
HiASEOHKDOHEERIT 1978 FLIREEIC
W RS, SERITH 2.5 /I ->TWw5, BEK
HEICLIBMBAEELOTENPKEVLEERL
TWh5,

VADER( U2 A4 4= ) ELWHEKIL T 0
X DFRIAAH - 72, T, Vacuum Arc

(a) (b)
VAR VADER
LiQuID ¥
ELECTRODE ] ELECTRODE
ELECTRODE
al 9, Q
0
MOLTEN METAL h B
LiQuip +,0 . Liauio . .
Liouibys + * ot . e
ISOTHERM SoLID . _SOLID ,
SOLibUS
ISOTHERM
SOLIDUS ISOTHERM
INGOT INGOT

COLUMNAR DENDRITIC SOLIDIFICATION EQUIAXED DENDRITIC SOLIDIFICATION

VAR (Vacuum Arc Remelting,
HZET -7 BE#) L VADER
(Vacuum Arc Double Electrode
Remelting, HZET7 —7 2 HEM
PSR ) DB ( R _Y p v
8 v X pH iRt )

X 8

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/05/17.



GTSJ 13—-52 1986

Double Remelting DBE T, X8 DBIT/RT L9
iZ, FME@HB2ALZEREL, BZET —/JICK
D, BERCBERSETETL, FQkEBEsE
o CDEIICTAHEEBOEZRET — 7 BIERE
(X8 d(a)) il X TR KA, DOk
DEREURIT DDA v Ty P B SN B,
A 9ICHEKT S, COMBOMOHA Ty b

VARBEFEINMU VADERE (£)
THIE L4 v Ty F O (=
Y e A T X R )

X9

&, VAREDA v Iy MTHRTEBEMLEE
BTHs, A THRZEBOZVEMBESEDM v T
v MIBEPREGEDE G DE WA, TDHEEI
LB ELBENTRETH O, MRELEICLILTIC
S S AEAC ESE[REL TS B, COFHIER
NY P WA INZHTHEINI D TH S, /-
720, BE%DO4 Ty MiTiERA FBZ0VES
BHO, HIP ( HERHKENE) L EEES
£5TH 5,

3—3 BEK (5399 R) 53wy

it - R

2IEHDOHMANTH O, fhicE  OfENd %
DT, MHPWEICE KT ST Ea2BT 0,
ZHBIC T 7427 3 v 7 VY — DX
Nlo TNIBBELBOHHET LHFIEAT, H—
K73 ERER BB ARSI OB - h & L, 100 ZFEE
DANBDHEICIEZFETH B,

4 HbHOIC
SEIDFRIEE T, FmbiTbn, ZODHT,
Skl E L TOMBMAEEE 7 3 v 7 ZADE
FRDSEERBIC S $i7c,

BHID XS5 3 v 7 2DEAIEZ OMEtET
b0, NMbseRAHmsE LTHERsNSD
I3 DREND 5, EHDRREZRL LA TR
NBEESIE, 5 3y 7 ZNEOEERE SN,
&4ld, KBED, €739 7 2LDD0DEWIEE
TEHINDEILIEAD, WRY —EVTI,
1Bzt 3y 7%, 2B, 3EBRUKRE&EELV
HLEVEZOND, &7 Iy 7 ZADEHICKD
H2ZBESERTHIE, &8T5 K DHEMEDK
BB EICEAD,

WFENIc LT h, BEEE L, ML Iy
7203, maitpHEickd, zhehicREL
TWLHDEEZ LN 5,

X

1) JREERE, LkhEk gkl M, 656(1979),
1059

2) \iEEXR, NFFHEE B (77 %), 1985
115, p. 14

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/05/17.



%é

e e}

—

1. QIS

BT 74Y%7 3y R0H5WERHTHE
HENBEDEAB O TS, AFIL 2[EiIchiz 0,
Ty AVEF 3y s RTONT, BEHAE DL
RRT 25D TH5o

I3y 7 REERE, 77 AF v LR3I K
MEO—27T, BHLFID O ZDOHIN 2N T
7o L LIEEERH LOREEROENE LT,
Zz DREMBRES N, BREHEILILSELT
Wb, CNBZEFNTNDET Iy 72D HFEN
SHEREICHK T B 6D TH D, THbHET Iy
7 23eE - HeBcEOMEE THBRIN S
(RF(C)DXHIEERBRERD DB H S )
EEEEEAMEE L TERSN S, ZOHEE
LTEBR T I RT 4 v 7 ITHNTHEIZEZLL D
YIBWEAET 5. Tk, BiER, 2 &
[, WS CTE L2 DIERENRE NS, &I
A TIIKR, KFRELaWEEDEEN LT 3
v 7 ZCH LOBREE 54 275 &% < O RME
IR WE R ONAC EITILE, v—X, =—X &
WOBEMNEL ENBD, €53 v 7 RIIE5H,
V—ZXETHEBELE/ - NTVWS, BEdTHIEZ
NI M TRV RERIEA b OMETH B L0
DT EMTE B,

FIMERRYICET 3 v 7 RTHOWTEE, &
BISLILHMA L, 20%, #25—EvDnE
THEHEBAROENEER £ 3 v 7 2it>50T
B o BRGS0 FFM 2 DUV T IBIERT b
BOROTHENS, LTIy s7a—F 45
BHRI—EVICd > TBODTEERENTH S
B, FAETRINETLLIBNENTEL, &
BDOTY M) —oRETRINEZOTEES 3,
2 T7A402532 99X

BERIDPOT7 74 V€53 vy 7 REVHEEY
L fEbNTV S, T, 774 VY7 HNX

CHHFG6 14 2 A 7 HIERA )

TJ74 23

n

v 7 X
WEZ XK B B R

R L TEENLLDE VDb, SR ORERE
€I I I REPNCH-EBE L EHET L E 5
BIHEZESN/IBR] 20T TREcHEsn
foAbFEA ) & Tk HIE S ok, Besbi s
RESIMLE] Itk - TZ SNz Ek%RE, Sitthe
€71y RENDT EITE B,

Bk, BES, BEICBOTHEZL HIE hicHE
T5Ho COXHMH LOMNNMBHEOSVES 3 v
JAEKH LT, Zoflic =2 -5 3 w2, =
o539 IR IV T Ty TR
(HEME), TLv2boes 3y s/ (EFk
TIv I R)BELELDEEMBEDLN TS D,
T7A4Y27 Iy 7 APKRBERLTHELHT
HB. VITNHINDLSIBEHNI LS 3w 7 RiT
XFLTHbNECE3tmLTwy 3,

& &
GRiRHED)

~ETIVIR—BF B OH % FH#HH
~5 T # #
—E B # #

e —HE E M BT AR

—3 % M B8 % # #

—&fLFEMHTE K B
=

—& B M #

—TFSRFvS

M1 7327 2OEER DS A0
Tr A VET 32 2K 10L& icHEERD
SR LT BFMEL, 2) &R, 3) 0
B 4 B MR KRB Shb. Cnafby) &
JERRALIC I T & Sicillp  EB# L opig 1

Download service for the GTSJ member of ID, via 18.116.239.148, 2025/_05?3._



GTSJ 13—-52 1986

-

#4780y, C, SiC

x1 €353 97 20OKELIDH
8 K 5 5 ik %R+ 53 3 v 7 %
HE 47
B g ¥ B & i
fia & | AlLOs, BeO B M
# & k| BaTiOs, TiO, F NV Y
E & M| Pb(Zrgx Ti;-x) 0, FHIxF, HAHET, KEHNK
BR c ETH ZnO, SiO, BB, FkT
HE BB | R e Zn,.x MnyxFe, O, SofE '(ﬁ%i%, RGO
¥ 8\ M| Sn0,; ZnO—Bi, 04 HA RS, NYRY
44 VEEMW | BaTiO, BKILE T
ﬁ“A]zOg, i‘i'ﬂ:erg NaS%f@, @ﬁ‘z‘/'ﬂ'
O B B OFE | ALO,, ZrO, WEEM, BKG, tIEITE
% GER 7 = LI 3
N VARKSYA N i = Y. e ) IS ‘\/70 oy
RFOBE NS ¥ WPzt o EHET :
HO% M| Si0,, AR H T R FBE 7 7 AN
it B | ALO, ik 208 5 A4
BoOpy OB RE| M B | K,0.nTiO,, Ca0*nSi0,, ZrO, | Wizt
. #  #| BeO B O
B F H|RE F 4 M| U0, e
BY # K¢ #E BeO TR AA
Cibeeppsse | B8 M| AL, Oy, Cas(F, C1)P;0 N T gt
EALFRIREE | ;n X B | 810, AL O, e BRI (K
9 45 % 5 EBmitMWHE£5 I v 7 R
4 HE J
¥ B M k & H
# & M| C, SiC, AIN ® W
BB | B & | SiC, MoSi, FERK
Vi3 BB ¥ & M| SiC NY RE R
B M| LaBg B8 F e i
mf EEFEH, | ByC, ¥4 ¥ VF, M EEFEM, A
] HI 4| ¢BN, TiC, WC, TiN = '
BEPR MRS BE 98 B ¥ BE | Siz N,, SiC vy, ME, Esk,
HATar
B K fE| C, MoS,, h—BN gy 78
ueose ee s se |85 B M| ATON, N&HH 5 2 B M
HF BB\ S 5 5y 4 | TiN 3t
fit & | SiCSisN,, h—BN, C 5 T i B
Bom) OB RE | BT 2 M| C, SiC X RE W B
f= # M C, SiC, AIN H |
R F 4 #| UC ALY
SO C, SiC 0] @
B # M Bk C TR
B, C HE A
e | M8 B M| h—BN, TiB,, Siz Ny, EEB
AL HRRE AT H o oH, SR R

Download service for the GTSJ member of ID, via 18.116.239.148, 202_5/0?/&7._




GTSJ 13—52 1986

TH 5. BHRINTITB TR, FEMEDET L
BEMEE O &I > TERBEED TEx 12
DTHbB. BiEHET I v 7 RICABHIT, 77
47273397 ZDEH—DDHETHHEFHE
DV TR DB A BB IC R TEH <o

3. BEFMEELTOESI IR

BFME R TR & IR, FBEME,
FEEMEL, FEAEMEOEEABEE L, £F
DET, HHREROREEXZ T,

3—-1 Ef/RMH I CH+7 3 v xEMI
TN BESRMEENE, SREEMASOTEND
BFt7 I v 2ADOHKEZILTHDTHS. Hiily
HHC I RAI DG EIE TH A &, REME I
INEWT ENEREN, X SITIBBREFRE %
D _LicER S AR D Z i T & hsdh
BTHbHo CNFETTNIF (AL 03), 7 4V
ZF T4 N, RFTH4 MEEORBSFERALS
NTELEDBERBIT NI FTHb, BERELTR
F0ETEREENEETH S0, REEENS
Z MNEABL T EDNE N, ZORHIMLLIEENT
T L HIEEEENORSEELRE L -
TV, PHiL D T F X0 SN BVeEE
EoMEE LTRY VT (BeO) diEpN T
1ohs, FOFMWSAMNMEICERTH 2129, RET
BERAEERITEHLATOIED. HiLOERYRE
Pees 3w ze LR 4% (Sio)Ve sl
7z =wa(AeN)PPppEss i, W ERbE
BItFRt7 I v 7RATHD, BIERFAY )T
(Y2 03) s EofmtEBibmeTrvh) LEE
L&), BEENY ) TERMNT S &5
T5HDT, fFRicmEF T 1 COmBEFEEIC

&2 BREERMEORMELE
AIN | Al:Os| BeO | SiC

HBER (W/meK) | 60~180] 20 250 270
BIEERE 1000C~ | 4.5 7.3 8.0 3.7
500°C (x1076/°C) (RT~

. 400°C)
HRiEL 25°C 10°~10% >10" | >10" | ax 10"
FEEIMHz 8.7~8.9 85| 6.5 | 40
BILEFH(X10 s /ep)l 100 97 85 211
tan & 1MHz(x10 | 5~10 3 5 50
HEERTKV/m) | 14~17 10 10 0.07
& B (g/cd) 3.2 3.8 2.9 3.2
#h 5 & (kgf /mf ) 50~70 30 17.5 45
¥ v /R0 %dyn/nf)| 2.81 3.7 3.2 4.0
HE4EIBRE (°C) 1800 | 1500 2000 2000

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/05/17.

E

XL TZDRESIFG SN D K 2 ICEEAR
k&R E R

3 -2 BFEMM STHSoRRL B/E
fticttv, EEEEZEL § 5 pic#ima/NE

bz v F oyt KRB LNTV S, BHITH
W HsEb D, iR - TREED VWHW
5DV w94 T7Da VT VYDBREBEINI.
ZNFETOEFBRYLE 2 v 7 v+ TIRENERE
H1-DDELZT0.2 pF/cdBIRETH-753, C
DOEBIETEF4 v/ 74 (BaTiO3) 2R
5L ERREOBF OREFE I VT VYDBERLE
NTHH, 2OF|IE5~104F /eiiz bFEL T
%o REE(TIIPb( Fey, Wy, ) Oy —Pb
(FeiyNbiy ) O D% TS LICKBEROHEE
a3V F Y ABRENTOB. Y 5 LB D v
FYHOTBIREERERATOI Y Ea-5, B
RSO0 V%, 7—7, Fa—FREET
HOILARKL2DH 5.

3-3 FEEHAN® BREOENA5Z5LEBR
AEFEL, BICBRNIAVF—252 52,1
X - TN 138 X 2 4 3 AR EE MR & F
BN56DThb. D EEMEHIEBREM,
RERE, RN E LS mMLELTED, 74
5 — 15 EOEBHEKETFOALE ST, BEEIRS
F, €339 77 4 WIERTREDEEDEES
FTHRHIN TS, LrL—FTRIGHZEFD
ERIC >N TR 2 EZk bk L, (EH
S HBEEITIE > TV B ZDIDME S ZRAL
L, BaTiO3 %% PbTiO3—PbZrOs (PZT) %
iz ¢, EAEBILYPb (B; By) O3 (Bj=Mg,
Co,Ni, Mn, Zn?#3&, By=Nb, Ta, Sh, W
&) AELPbTiO3—PbZrO3—Pb(B; By)
O3 ZBIH LERICIE D DDH 5,

FEEMEL Ofl DB XEH 754 ABTH
%o, REWFNAZTIIT VRV TROBEDRHE
WH7 4 v DEERIDPOBREIRA-TED, §
TICAE 100 FEOERFIHMEINT VS, &5
iR IR P FHIRSS, BERA YT LA 7 4
g BRI EWERLENDDH B,

3—4 FEGEPHM  FERlbInTv R¥EEK
i, OENTFBEAROBEAFIAT S0,
OHNAKR VK THEBEOHEEZFIH TS0, @+t
73 vy REOOWEEFIHAT DD 3 DIKHHH



GTSJ 13-52 1986

INb. TNODRENE EDAERIITRT. d

&3 w7 Iy FEEHESHE

(1) #HRAFOHEEZFH LD
FABNTCH— 3 2%
SRy -3y
BEFBEH A v (FELTHEALA
RIER )

(2) KWHROHBEZFAE LD
PTCH—3Ix%
HEKa vF vy (KRR ZABE)
ZnO%/N1) R 4

(3) HEoMBEAFALLLD
HYEAK vy FUy (KREZABE),
BaTiO3 /) 2%
EEHRZ » 2
% 2 v

MR 5 3y oA

FVICHZRICESDTHHIZE D, &LV
HEDOY — I RY, NYRFBERT I v 7 RS
BED Ry 7 Z205% 0, Fl ZTBALTES ( ZnO)
Zon Y 24 3 LEES I/ VB Ok e 222 (Big
O3 ) ZIMNA THEFET 5 ¢ &tk » TR IS
BRTEHERELTET 3 v 7 RicHEZEDS
M—BERE, Whbwd Y2 s S Z Sh:
HDTH b,

P EOMic#EMELT7 254 MDA fED
NTW3, MERVT R EDILFBEELASD S
OISR AR A E LT ANV D9 LT 254 b
KBRS NEEAED T B,

HFME E L TRABER Y 74 N —D&EH
fEEais, HibEEpr & L TR ATER, ALEREE
DEERBICIE > THO, BEEMRHC DL TIdRE ic
W& F AN,

4 BEEMEELTOESIVIX

HRICBAEMHES & LTRBAsh, aRi3gk
oY) — b OFEEEEMBL EbTn
BEHictT 3y 7 2ABEMEE LTOREH
BRTF VY v B S >TOVED, BETEBVTIE
Wb BRI, SR U TR IR A
INBHEBDOTIH LMot LL, mETIRET
Iy 7 ADMEME & D EE T T OARE #Y IR A
(HBATREEND ) ZEDICbhhbhod, BET,
TN MmEE, TEMH, WEREMEE V-
BTz onBOVEBEICEE LT, €5 3972

E R

AFERRANICHI LT T 5 L DB E0ERICTIE D,
UHI TEomi#, MEEEL SR 0 5Hh
0, BEHICHEEA»ER LI NEELRE OB
& DD0H B, L LARBOREMIIKRERE O
bnT 3B,

€53y 7 REF, ikl TRLULELELD ITEEL
MmEIERItMc o b . mEEEEDm cEH
T 5 &, TDILEFEEHRD S A TERILRIC
FROHBLHDNBE V., 4 ¥E VPRI LTRE
{tro%& (CBN), RiLY w725 v (WC), &
{bF 4 v (TiCHFRVEITEME LTEL ER
LTHO, REMEHIMEM, fEd, BiEH &
LTRIBAESNT VS, L LASHBEROTIZE
fbr 4% (SigNy) &ERfbr 1 % (SIiC)TH
50 Bt ClE T VI FEYILI=T(ZrOy)
D3R, WM, WEREMOm TIN5,
PbEmoEERts 3 v 7 20oREEFIZEL
rAZ, RALAZER, TovISF, Yira=TvEin
HLEMTER, £l D4 RMEIODVWTF
DFffREICHZZE EHTE L. TREOMENI SV,
TNENB—E—FHE L -> T3, HEEDOER]
LM IZIRDOL S TH %,

=45k SEE, mAEEHT

AL r A% L NS IREE, SREEN

T+ L BALEEK T TORENR, B

P
vova =7 (BaLE) =8, Wk

PSZ (ZrO,)

150 \ +y F LRGN,
v WEBERSSIN,

HWIEBERS SIC
WIRERE SIC

100

fheyofix (kg /md)

50 Z
o N Si-siC
RIGBESIN, S~

0 500 1,000 1500
B (C)

X2 REWNSHEEH L7 Iy 720 HRS

4 DOMEHIR 2 1K7R T & 5 IChEE & IRE DBS
BRTRENBRDTAETEENTES, Ll
MEEIC DO TIBEIC L - TEESEL S DT
FRER L TRIRT 5T EDMETH 5.

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/05/17.



GTSJ 13--52 1986

#& 4 SigNy, SiC, Al20s3,

Zr O2 St EM B O R SICHE G

IC S4EBE

1
m@ C
o Py % Fem bk
w7 .
Ny 2y
AR oL

Ml P |
R Rt

vt iR s, ~ .
LR RESZ o | EH . .
LS # LM €T
e P 5 2 (SizNy) 2w wop | ks
. ‘
IBF 57 HERAE T fit k4
A RZA = i FRH, BHERH | SR ot
75 v RS
75 FEBE Ty Y RS oS MamE
BB
A
- IC. LSI
A% MU e T
"
AKT 5 Y
g7 | WO R :
WO i At
I+ (TR) A ,
UM ( e
G, s 3o
gt taand s
~Ty vy RET
i B e BKT 5T
va-FH FENOLT T
Bt RAT

5. 53 v RDBERECDNT
HEMEE LTE T 3y 7 XEHFELAHT S
fedicly, €73y 7 A0 & ORENHE “fa
> 2LHBEBBETHD. THbHLET
w7 2REFEBICRTHE NSO, BE
D 6 ATEHICHBRTSH 5, ETLEND,
IS T TR EROMER IR ICES, BRI
BIcBIAC L EARE LIELITREERT 5700,
BEMEE L TRBVIRSVEMTET I v 7 R
ZRHBLTVEONHMTH 5,

7 3y ADHEBRE (0, ) I3EARITIEGri-
£fith O flaw & FMICHR T B RRIHE TS

1 27¢EOCKIC
Y TC /C

CCTri=WEzrv¥— E=¥vrFE C
=ERXHOKNXE, Kio=ENMME Y=
Al EEL

FFEOREHERISVD, MEicid<r ol

(1)

Op =

REGHSHEAE L, Z D5t iEdsd: U TR
TITHHIEICE S E DI TH b0 T DIHHED
EOREE S Bicid, BHE Kio) 259, Kia
(O)ANSLLFTUT LW &It B, BEDE S
DX FMEDR S OXITE MBSV, THL
R ICE B A R T HERT A2 BARNICRT LD
DEHIE b, EARRFELTEET T I v
ZD5FL, #EEATFOE, KREILv-7cbon
SN, ARKRTFELTEM IO RN K ORE

x5 +®7 397 20OEEICHETLERNT

BRI 4ok R T
TN Y
- i g - R X
- WAL & 2O | INLE

{R1E CB, (EEE &
. S 2 EEOEH
CRALCAES, &, | - e
sEkiE) | (BT,
C RS CRITE, M B )

S, S AikEE)

Download service for the GTSJ member of ID , via 18.116.239.148, 202570’5/277 -




GTSJ 13-b2 1986

G2, CDLHTAHTL BEESEMEE L
THEAESHAHICRK Z @ L, CA/NS
K oHIcT 5 EABEIRTNERV. T
i3 [EEAHRR, SHEROBIR SHIH ] KE &R T
LRBVWTHAD

6. BESI vIMKHDES

=4 &, RILr A3 1950 FE R D &L
SN ORIMBICEIG Lo TV FOERIES
Sicir < 1930 £ & Wb AH, AIEHICT 7
Av25 3y 2ELTEMLD BB 1950
FREVWZ B, K3FNoMEE Y —Hp o

R

HIARKTH 5. & ITIERIEIIT ZNEF N
BERE B 2 SR D CTHMICH R BHIE S, F Dk
Bl 7 12 Sig Ny—ALOs%® % 3103 SigNy— AL
N=ALy O3 % 5OH A 7a v (Sialon)?, Si-
C— AN ZOEER L 7 AR ERE L
Tl THmINsBFEMr 4 FZB~DFE AR
¥, AL AFZ~DOFr 9% (B), w#E (C) St
EROITFBEIE O 7DD OR Ric X X 2
SN bDTH %, @b~y va=7D
FRE R L DRBAIIFHE I N AD, —HBREDOM
MmibElr, KRTFHIEORHE, Y14 20 —DAEK

—MgO
a—-MgO
- — Ul a Bt s v
U — PR 3R -
it 24 i % . FALO, | it 2h #i R i HEE , T
’ ' C— B.C =Si
Syalon ~MgO -+ ALO, . C iC l
i o
i _ LR
TN |Emucn
Sialon TAsicnH zmoaw
\
~
@ 7’ Fi, MRk
7 | ﬂABhC SiyNy 74 AN
a—B—C SiC # # Eg;
—AeN )
AL:0 sic ~A£,0, 1 AL:0: FRC
~AC(B,
l‘ —-BeO
i AT
Ja
7 N\
A£ON _-Sineon T
AEN N
\\\\ /AN Psz
Q THamim |\ ERE A£.0,~Zr0,
N ) BREEE L
~lamith |~ Liae SNy —Zr 0,
T i :
® = SiA.N. s;c AEN | AL, O, %ggﬁ ,
‘fﬁ'ﬂ‘mlﬂw)(ﬁlt) (%) © )
u EmE EWE
—Baap| 74 R % 7 4 2
B x SIREISTEL 7T "’”’*M
S Bi0.® x | AGO, R
A m o o 0 o | S

X3 #E&EHE7 I v7 20 Yy—EKRK

Filio#ELEDFENRKRE VT & T 048D
HH5. EBINTIDISRETHEER LT I v
7 2R SN, RERESHH LS ENCE AT
WA EDEREND, EIKTERDET I w7
—+% 73y 7 ROEEMEANDOIRFIIAZ .

6 -1 ZTS4M4F%F it kick - T, LK
Ji & R 4 5 ROGEE#S & IR & 5 s LBERs
IR EN5, BiFEIR Si BMAEIERERLL TAD
BT Sig Ny BB A TH 5, BB TOM

ERUHEM OB TRV, ZHETHAL
HIEEE IRV, T TR 90 %A% OB
EOLDHAOLNTVADVEGEEDHRMERE S
AT EI3TEIEG, BIARKREDOBELEEGEDS T
HRTh b, BEERHNICE Ry P T VADPL RS — b
L7z7s, BEHEE O BREBHICERNTHD,
DHEADEEE S E O BRI & L TIZHY
<7 %7 MgO) "™ BELNIDBZDHA Y B Y
7 (Y03 ) RE SN, HAETIEY203—-AL203

Download service for the GTSJ member of ID , via 18.116.239.148, 20@02/87.’“



GTSJ 13-52 1986 B =

iz ExL (MgAl,0,) @ oBesiNy Vtre
bR INT WS, BEfEEE LT3 L DIEEAL,
WEALEZEDPAFERE L CHEEIMERER (~
10%F ) ©HIP (Hot Isostatic Pres)?i&hsfT
BHhNHREHT T 3. L LESEROYIVER
BERMEDORBEICA SN REN L E S T+0EE

a - Si N, BrRIEFR WL % o> HIL 4k 5/_‘_ _g_ 5/%%75)5 ZD
4  a-SigNy—Y203—AL;03 %D REVLE YA ZOHE A MR EbbET
BEREIC B T BB REDZEA L F6ICRLTEL,

6—2 RILTA4FE =Ly 4 BU iR
FODOD 1 1T B ZHURBHES Ol SO VTR L RGBS S E R T H
fbick %o HIH a- SigNgy B3 KRIC Y203 — AL203 51e L L1973 FiT, mibA 4 Z¥AKICB —
ANATHER T2 E M4tk s cBEko  CR(LAMbED) mIMMASRE S, HHEME
GERUM S S, BT T B Ty EEASEIREIC 18 o Fo o CBEREBIAI & L Cid 2 oo/t
F ORI EE LR 20 B MRS 45 crai=onan™ g =va AN
B LMENICAR L5 B0 CO L HREMMIEZE 7oz F U RELMbNTO B, BERERE L
(br 4R EDORIGICENT, RISEEMATE T  TREED S 1400°CE 40~60ke/ mi TH D,
B, CHAEMBMEOBMEEMALERKLS>5L v P FLATHLRSTH 545, 1500°C D& RE
S I T B & SR OSBRSS Z 5N B, 100 ke/ of OFIITHRE 26060 bMES A TH
B LTI B BD5Si3 N —Y203—ALy 03 % %o<22>ﬁ4[:/74‘ T2 DEENFLET 5D THE
Ty NTLRETIES AT ES THIE 146 kg BB CEBHEEAR LB, ®EMET LD,
/o, 1200 °C 126 ke/uf pSit6p &N, 4 [FHett 12 oo bR BBV, BALy A Ry
BT, HIR 100 ke/af, 1200 °C 80kg/ uf A3 5 A FBICHNRTEHBETORILICHE D, HRF—E
NTW5e, Lin LKERORFASNERNGS  VEBETHESTEEND, RIALTAELE 1
THB. MEOBERIMISHS T TOREEE  OEMME &SRB IE O TV 5. Bk
g - T o, EHOSMEN SMBOWE L LTHIPORA L Tb T b, KIGHEE
ILTRELES L. BRI ELTEAY MY T DO—2ic ) av(Si) A &R LISi—SiCHkD
DRI ETEOT R T O ELH D, 20  BEHESESBEIRS TV 5.7 Refel D& TH SN

6 Bt7 vy 2ORMEE

= ¥ 4 # mAL 4 F Jua=y 7 v Y 7

R - : i’

RO HES | W B sy b o | RIS B |E R | HoRE | 7v 3 F |A03-Z210;
# B g/cc | 2.1~26 | 29~35 | 29~35 | ~310 |3.08~3.20| 5.9~6.1 3.98 4.9
B W E W/mK | 2.6~20 | 13~38 | 20~32 | ~200 42~126 | 1.7~3.3 20 9.2
B E G x10 °°CT'] 2.3~3.0 | 3.0~3.5 | ~3.2 4.3 48~48 | 8.7~11.4 8.6 9.6
v v 7 %  GPa |100~200 | 240~330 | 320 ~420 | 390~480 | 150~ 260 370 320
£7 oV —  |0.24~0.26]0.24~0.28| ~0.26 ~0.24 |0.13~0.16| ~0.3 - -
Bid#E RT  MPa | 150~ 295 | 400~ 1000 800~ 1050| ~530 | 400~870 | 700~ 1200 | 300 ~450 | 1100
1000 p 160~ 300 | 350~ 1000 800~ 1000  — - ~500 ~ 150 -
(800°C)

1200 " 170~307 | 250~800 | 250~950 | ~530 | 400~900 | ~ 250 - -
1400 ” - - - - 400~ 900 - - -
BB 8 M MPam% | 3~4 4~7 ~7 ~35 25~56 | 8~15 2~3 13
;ﬁ’?i?‘fﬁ% °C | 350~600 | 400~800 | 800~900 | 300~450 | 300~550 | 150~460 | ~200 260

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/05/17.



GTSJ 13—52 1986

5 OMEHIIORFEE DV ) 3 VA EABEISEE
EARTH RS (350~60kg / mf TH B ¥ v IHK
BRI A ZFEEKDO D L DK, 1200°CLLET
BBENE N T 585D, COMEIOE#MTHS.
AL o 4 REAREER 6 BB S0,
6—-3 73+ EHEMEoOHLSTIVF
ThHHT EFT Tled~Tz, HEMEE LTS,
2050 ComisaAt b b, B, /LR EN, M
BHICERVBSAEDT, L<HBINTW A,
COMEI GRS & LTI E s & < IThs
i, SFL, MR EIEEL, Soici k
FICHEERITRE LN TV S, IELT<
AVTBEONTEIhEEMELTEY )y —
MEBIDOTIN L bDAE D, L LigkEiEH
EIRDEL T 24, BERRES K WD
BB EMICHEND D,
THIFORIEEMLL, REEABEH72HD
DHFEE LT, BEEtic L 3 BIULDOFEHED
Sitzo ALy03—TiC RUIHITEIZ 7 v 3 F
~NRALF & RO EIT LD EREEA LR o 1
bOTH DM FrT I FhIcY LT =T O
HFA2IMSEBT EITE >T, WHEBEOSVH
s onz (K5 )%, otk izkE%g Fic

11 800
10F FUrES (ZrO,-1) 4700
9? J " 600
~ <5~ _I_
E 8 ~f_ 500 &
K;(Zr0;~1) =
T S a0 &
= Y4 \% <
= } 300 ¥
19
S Wt L. &
5 \ 8200 E
K;c(ZrO,-1)
af 100
3t 0
1 I\ I L

0 0.04 0.08 0.12 016 0.12
Alz 03 FF(D Z[‘OQ 0)4151;‘45}}

X5 AlgO3—2ZrOs ZOHITHEI & K
(I, TiE ZrOo OHFRFEEINEIS S )

HBHDTTIVIF DFFRAE N/ N—F 2HME &
LTEHEINS. ZHRREROIICHRRE TV va =
7 OB LAt AFIHT A 6DT, D

B 41 R L T4 MTHBENTH S T EDHE
S5NTWV 5,
ERISEEMEE L TRBRED 7 v F 5]
FFETESNE T VY FHEERBS B, UL
KEUL ST B3 EBEEICL 3 BILTTORE T KX
WOTHBSUABERCHIE TS EBMBETH
%o

6—4 JNaz=7 vova=713 1170 CLL
T, 1170°C~2370°C, 2370°C~2680°C T, #
NENHERER, EAHRR, NHRREREMEE
THEMETH B0 7D DEE IZEEAEDSHIE
FRicB T, 1170 ‘Cx 8 3 OTIES & R8s
e ~NOMEEBBAEL, FcHE > REEER (+
4.6 % ) DI DEFEERNICEZ D 5 v 7 5FE
T 5, INAEMhIET A8, EBHIE LT=o %
w7, Ay T (Ca0) 4w b)) TEBRMEN
X 6% i Bl & R & D IckE S A SR TER

2,500 -

2,000

% 1000

500

Y.0; & (mole%)

6 ZrOz—Y203 RIKREX

EWMNFGEICELZTHONE, Yva=T+7
3w I RICEBEEN VA =T (FSZ) L HNE
Ftonva=7(Psz) P e n g ongkESHE
EMEE L TEBENTVALDTH S, O
BHimhm 0B 4A/D8 ( 3 ~5mol% ) A THE
T AbOTEREENENRAFHELTERT
BAESYE, WEOR N TOMERR IC X 258

Download service for the GTSJ member of ID , via 18.116.239.148, 255%9/17



GTSJ 13—52 1986

T & - THHMEZSHREMEE LTO 2008
Thb. T D LR IC DV TIZRE A RIE I Nk
HEINTOVAERTH A20HE—EH IS0 SIVEE
HI0AEH 2, MESREME LT, 3AHPT
2000 Mpa 2#i% % b Db A I T 5.5 Bz
BEIMINSODSZOMEIORETH 5. i,
EBOL D IKMATTER S, BRIKE L2m
THSHRE EBbrD, HLOEMIT MR &
LTbAFHINTWS, LHL, oz &izmia
TOMEETNELL (K2 ) & EMESTS L
DTHY, SIRDIEST THERIC X 545524
CHOVEEIOLETCESEME L L TREEADC
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hif S Nz, 2D, T OMEREMmEICBET 3
WF32id, von Karman if3epiA & LT, KA
YDKE, 75V ZAD ONERA %,
BHTHUPBEAICTIE > Tx 1,
EED—ADFRB T 5% 0 EKE LA S
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LS, M2 hoREETRT X DI, FHESAR
PRI/ DRR A ZER] 4V (control volume ) % #% )
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BOUNDARY
ELEMENT

_—~ X :CALCULATING POINTS

—

T~ PERIODIC
BOUNDARY
ELEMENT

Ty
T2

2 FHEME

y HoEEE

at

+(0 0+ p)dA,; ) (2.3)

I xIF—

at
A(PE)=Z—‘;§{piu.;H0idA”

+lo,,; ’l],;HOidAyi} (24)

2T, A3 4V 2Bk T s emichic->TE
5o
INLDORBEEFEOEBRRTH Y, ek
ELLSERYIT %, L L, EEMEEORLEITE
FREE A% DA TH - T, £7 L bZBEIC
EULSRLT BB A FER T 0823V, &

nTe, R(2.4)0RH YT, EHIRETRILT 5,

SHEBICBV TR vy v E——F &V 5 B%R%E
AW, EhEROLSCERDT,

BeAfTaR 3L

p=Fa (g L2 ) (2.5)
c, 2
nE-TEtEIcE, R(2.1), (2.2), (2.3)B

FU(2.5)MHbLN S,

2 —2 control volume M#{L & EHEFIE
BAETHE, [FUDenton it X » THHEER F —
LDV OHIRBEIN TV B8 48, KT,
B BARE S NUIB BT TR S LT 5 3 as?
ICHENTW 5B,

X 2 iwrd kDic, stEMEE « HEICiT@Y
BERTHEIL, vy AHRIC3ERBRTHE (55
NHMAEFRIRELDOF S ) LTHUAIEDcontrol
volume 219 %, BE, EHEOXHEL L
UIEF% R B & FHE QB ERK Lic3EET
A0, o HENCHEI L 7R Bicid sy, BARE
AR & XD control volume &, WIREHK, Bf
R, AERO IBHRICHHTE 505, 8K
g AP CEBEREFHE DO OA b H > TR
%o

X3 EHNHERICHT 5/ ERTIHDOHD
Thb, Xf, S1, S2, S3, S4 ZEZRAHERK
TAHREAET, @l &3 RN EMHEYLETHD,
ZDE%ELTcontrol volume iCAHT AEE
CEFE (RER) FREWV, —F, W2 &43%
FARAFER LD HEICE VD T, TOHAER
L TOREDAHIF/NE 0,

[l ZE5EERR, EHERRLTESTL0
S m EOBEE EEIZ, @ RICHBESSTY
DT, ERO2D05HBEL (T, J-2)&(1, J-1D
BLOTHROFELA(CL, J) DEIPSAFLT
Kb, ENF EROTER (1, J-1)BXUT
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WMo2H L, ]DECL J+1) OE»L ST 5,
m3d a2V bE 1 EBIUEZSFTHB, P,
w, vidENE T B OB b 5 E (x5t

WIH) THO, pld T XTOHENCEENLENS

wm (JLER) Th A7, NIEOHELREIE-T

W5,

H2&E4Z2BLIZHRROFER, ThTh, &t
BE(I+1, DE-1, Dics8B %0, u, v,
p DE%E V5,

PIEDEHiIc LT, WEEZK I b control vol-
ume ICHEH SN RERD S, BENE 40, 4(0u),
ACov) BEHESH, Ths@dhbhichsHES
(I, DIKELAONEEDET D, #E-T, W
MEFRDEETIX, control volume (3 y HIANT
ERTOELBDEG->THRDON D, (K22H)

X4 3EERIMEOKTH 5, KimX TS, BE
ICEET SNEREZE 1 DPWEAIO NFEFRICDWT
AR DHETRD e EEEAE, BEEOXHR
FRATHEANE L TRDB T EE LT,

SOLID

BOUNDARY

%

N

o

K4 B =%
A4(Pv)=24(Pv)y—4(Pv), (2.8)

ZDH N IE Dentond = F — 24,6 Lg/p L ®
$5,

AMRRIC OV TS, BEREBEOLHEA KD S
EAHTHBEROBAELE2LBUTH B, 727701,
#iRT L Hic, BIR 7o FHEICEHEIN S,
wE, ®E, EHOME (ZEFHETIEIEV) ALY
BREWEZMB LTI S0,

EEOHBENRELCHED B720icid, Fido
R(2.1), (2.2), (2.3), (2.5)2XRDFIET

ﬁ¥< %‘§b§%5o

(1) £fFHEOHERICET 50, », »%2RET
%o

(2) HEORERX (2. 1) ZEH, 40 2KkH 3,

BIHLOEEO+40 EdTOHE «, v 2fH,
EhEBT vy re—0BARK(2.5)05 p %K
D5,
() FHLIKE -7 p, HOBE O Z e
Bu, vZH0T, EHROMRER(2.2),(2.3)
2V, 4(0u), 4(0v) ZKD5B, HE-T, HL
Wu, vDbhrbd,
BIFLOVO, u, vDPBEONIEK(2ICEST,
ROBFER T » 7OHREHROEL, INHEE K
H 5o

2 -3 WERBLIBNAHME LUBMZT v
7 HIETCTRNICREOFRICERT S0, u,
v, p ODNFEDFMEZLRNS, X3 ODH 1 iCH
JAEE, EE, ENiFEFRROERTEDLT,

72120, y HROERFT R L, EHRECHSH
RIDRFE T DA AFHT 5,
0, 5="0;.1+ CF, (2.9)
ue,J = Uy-1 + CF,“ (210)
?)e’J = Vyj-1 + CF.U (211)
Pes= v + CF, (2.12)

¢ T, CF,, CF,, CF,, CF,2RIEMRH &
335
EBROFET a7 7 4T, Bl LEOERE,
FE RO ESEAE2M (J-2), (J-1) BXUTF
ROHERIE(] )DlEAEFE-T, 2 KkihETH
Hd 5, £/, EHRERD 1A (]-1)BLU
THO2/H(]), (J+1)IEBIF AEAEE-T2
KRR THIET 5, R TIE » HEITEDE L
T EAAERLTHE0T, Hl FOEREEK
BT, R(2.9)~(212)DFiIcEEIE, MIEHK
BREN B,

CFp=(3pJ_2()J_1_pJ_2)/8 (213)
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CFuz(SuJ_Z'LLJ_l —"M/J_2>/8 (214)
CF,U=(3’UJ_27}J_1 _'UJ-Z)/8 (215)
CFp:<3pJ-1_2:DJ_pJ+1)/8 (216)

BERX T v 7OHETHE, HEXF —20%
EMEEBL, BARKeZEA L THIEGREE
FIRY %o CF,20icE B &, HEERRT v T
DR IELREE CF), IRDEERIR 7 » 7 OREEREK
ACFy I E Uy, MEERDE S ICBIRD o,

CF)"'=(1-w) CF}

+w<310J_2pJ_1_pJ_2)/8 (217)

W-T, BEExdTTH 50 CFloﬂifQ(Z.lﬂ
KR ->TH L%, MDMIEREDOENSCF,
LEIRETH B,

RAFRED & O J7 RIPREHE S U fRIc i
HEBLISV, N3 hE, (217 TCEM=CE!
LB ENTE,

CF}™' = CF}

=(39J-—ZPJ_]—-PJ_2)/8 (218)

ERBEDPLTHB,

Pltid, K3kt sml OFEBORNTH %
2, H3DOFOGEETH S, @2, 41TO0T
i, AIEITRNIc L Sie, FHEADBEAERT 5,

AHERAF - LZBESHBIDICEETNEE
BIERELT, BORLFEOBEX 7 v 7icxt
T AHIREESBD B, TDEMIE, —iic CFL
(Courant Friedrichs Lewy) & & TN,
—IRILIRDIEE,

dt=dz/(lul +a) (2.19)

L1250 CORMROYIBIIERE, BRI 1O
DEtEEEA T v 7T 1 2Dcontrol volume L)
Feb->TREBESKWT EABKL TV 5,
TIRTLRICK T B RERE b D D5, KHXT
FRX 21DV SFRISNEHEABER 7 v 7% H
ZIL LT, ZNX D/PNSIETRIEL 72,

BefraR =

3. EBREH

K2R Lickdic, BEEMmRTEREREOER
BAIRNSOER I, LHEEBRD,, AWERD,
ED BLUTg &, BEREEERD, &I, F
WBERCg i nETX 5,

3—1 LEROEH LR G, BE(E
ERHMOSRICE D BHEHEEBAETED 2B DES
BEZONDB, REOEE, BELHEEERITE
LTWTd, ZREALO THhfEE % B sk
EFCEAMMELTOBDT, B El7 T
X9 BEHR~ v N LTI TH B,

BEHEDOES, LRERT, RERT,, BEP,,
MABEBAEEZ 5,

HEEDES, LREBAT, BET,, ®EP,,
y HEIDEE v 252 5, BEEDEEICTHEAR
T3, yHADOHEEEZE5Z 5D, HE=< v
B3 1 DI ETh 28R~ v 0S| IR O E 8
HAIxt 4 %, Whwb unique incidence D5
HOLMESR LS LT 21DTH B,

3—2 EREOZRHE FEMHEDOETNTH S
DT, MODEETIRNT N - TR, BECERTS
HIRDFEERRTIEIEN E VS DWEZ ML B,

HHRHEIR T v TOHEEAITE - ok &, EIK
BEFOHESOEERT b v h EBEOBERS
B EE—FKLIEV, £ T, EHrirrE—0K
XX THEDLTEKRT, KT - B LOEEDOKR X
S EDFEFEL, BCET AL ICHRD A%
BIE L7, Denton (&, FHETKRE - /o [EKEE
DRE %R, BEDOH[AICESHY U EAEE o
ELTHELTWS WY . :

3—3 PRBAHEHE R2ic8daAl, &%
KUVl ET DAR—2 v I TN 2B S D
MNOERIIFZLVEE L,

O(y)=0(y+8) (3.1)
w(y)=uly+S) (3.2)
v(y)=v(y+8) (3.3)
p(y) =p(y+S) (3.4)

8B, A8, I'y, 03,7, EEDHN AR
WKAEWIREEE LV,
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3—4 THROEH ERH R, BER
WhrhpH 69, TRICBOLTIIEE p 218ET 5.
I b, THRBRTE, BOBE»IKEs LT,
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S C T
- +
@ ®

X1 #r&4—Ev

LICRTHR Y —EVZBOTRODFBLHLE
ZobnbET B,
ERBAOES P,

7 ANOEEE T,

» WOFES Py

BEHRY —EUFS HAERERERS

T B4 i Rh =R Tc
m B e
7 —EYAOEN Py (=P, &93%)
v ADERE T,
»  WOES Py (=P ¢93%)
W B SR 2h R Dy
m B mp (=me &4 5)

CDHRY —EVDEH A /7 VE T VHIVE b
ExVhubs DBRXITREIKI 2D XHITH %,

h
//be
Q‘L
hy @
ho @
hzs~®"
= DA
he ; p1 =2
has : @
R1 J @
)@
| ‘
S1=Sag S3=S45 s

M2 HRE—-—EVHAILDE~ s N
(b, TP NVE, s ;T bOl)

EFEDOAN L, -V Ly, Bl
NL3EnsFhn
Le=n¢Lo=mg » 1Dgh=mg (hy—hy)

(1.1)

Ly=mgLp=mp s 3Ngh=np(hg—h,)

(1.2)
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L=Lp—L¢ ( 1.3)

Thb. NEZ: (BREESS ) ICBIAMBAEQ (T

Q=m (hg—hy) (1.4)
TH 500 BHRIT
_L_ _hyTh,
vth—Q 1 h3_h2 (15)

THb0 CDEICH A7 IVDRBICBF BTV
7 VEEAIUSHREEZ RO B ENTE %,
TYANE R LRz I RIRED, ODFET, R
ENEZOoNTOADPLRTAIENTE S,
FEHEANZDLT V5 VEREHDEAEL DT

h=r(P, T) (1.6)

DI L1, HHETH BDERTIEIIERFHIENE
EHACELENBRIGBVELTT VH N
EARE DADRE LA LT

h=h(T) (1.7

TERT BT EE9 5,

RE@B LU@ICBFRT yIvE by BLY

hy lSESIP,, Py LEEESINBOLDTEDE
BEETER 0N, RKEOBLUV®ONLLET

vhoeeZh Ll 20REC D, D

VINWE by, by, EIROBIENSH B,
_182h _hy —hy
Te= ALK h:_hl (1.8)
h2=h1+1&2h ( 1.9)
Tc
_ 304 h _hy —hy 1.1
Tz 3By hg—hy ¢ 1.10)
WoT 180 & 3AL BN Ry, by 2KD

BLEMTES, ZOHExL Y b oZE{Lop

FABAT R, H2OXTv oK%
S=S(T,P) (1.12)

ETNIFTIRED 2% = v b o EE(EORE C S
iTB0 5E4RIZ

S(Ty,P1)=8(T,y, Py)

g #

L1 BDTERET OV THRIITEEEH S
CENTE, ThaERXR( LT )IRRALTh, %
Kb 1Ay h BFTETEIENTES, 38,40 I
SDVWTCHEETH 2, F-Tx s v (L
7)Y éxviboek ( 1.12) oBEHNEHEXE
KpBTrEET 5B,

2. BHFEHEERR

HAG — v DIEERIF 32T L OBREE X
ZTH5MoANbTEE A T  FrERE

PV=mRT Pv=RT ( 2.1 )

EFLTEWV, HLUHBIZEEICXDEIT 5,
I vy e EEFR-EC, DRERIT

! CpdT
=J
To P

ThHb, T hotd

(2.2)

dg _C v

=29 _~P — 4P

do=—p- =7 dT—7 d
Cp R
=ZEdr—5 dP

o, KEE(P, T, ) ZRBELLT

—fT e ar- Rzn<¢%) (2.3)

E1LB, THT

[T Lear=¢(r) (2.4)

To

EBFET Y o
S=¢(T)—ha(%%> (2.5)

&0, RKEECP, T )E(P,Ty) ITBT B

v horER

1A28:¢<Tz)”¢(T1)*Rln(;%>

(2.6)

E153, ko T&Hx v b EE(LOBETIE
IAZS = OT%%ZI))‘;

s(1y)=p(r 4R (52) (27)

L5y, Ty, Py, P,52560TH(2.7)D
EAoEEFETE, KX (2.4) OFEZDER
& LTRET, 2RHBTEBTE S,
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3. HROITVZILE, T2 baEDELK
Ty ( 2.2 ) BLUPT Y o ER( 2
3), (24)B3MANGEELBC) ZE T &
STCprpitBEEXMnEZ NN (2.2 ),
(24 )28l ENTES,
TBRGBIEN X GIBENT X THIEWREN AD
YR ISR R DEIFEHIME LIREEIS (Bv
DNEI)DPOLRDB L ENTEEDTETT AR
DESEIME A FZOTIHELE DD, £ %
AOWTEET ZROFERELEL T E LT %o

3.1 BMAHROHEK  H x5 - rOffH
FRICEENBED T REN,,0,, CO,, CO,
H,O,H,, ArEMNETHB, TNOHDOHZADL
#i2 JANAFY Keenan®Gas Tables® (3
CoMAEHREEE S TRE L7 XX ICS HE0HE
ENTVE, BHETERINTVBEEIFIRDOL
e LTERK ET 5,

EFLEAABRET 0ZHEXTEUL T

T T \2
Cp(T)=Ao+4, <1mm> SE: <1mm>
T\ T \4
+A4s (1000) Ty <1ooo>

+45 (5 ) (3.1)

EL, B Ay, A, Ay, ASEERDOED B,

ETitEBREEH TR ROEH B HERNE

' B
59 ThH b, TIMEESFEOEBEHTSE 5%
HFADIE 725 O TEIDIREBE D LB T 5,
P21 CERRICEE#®DO N, O HBEFTER I
R3S HORKEE S,

vy wERIEKX(2.2)E(03.1)05

T T \?

h(T)=BO+Bl<Tmm)-+BZ<T&E)
7 \3 7 \
By <1ooo> +B4 <16‘6>

0
T 5 T 6
+Bs (1000) +Bg (1000)

(3.2)
30, R B
B,=10004, By =1000 ‘5"
A A
By=100042  B,=1000 "%
A B
(3.2)

By I3BEOREETrDBE—HE LTS LDITE
Hbo

v hroeDFtBEICHVSE 6(T)IRK (2
4)&(3.1)H5

%1 N, DFEHF T/VLEC, DMK & Z OFRK
e T T 2
BT, (1) =40 +4, (q057) +42 {1055)
3 4 5
+Aj <10T()0) +A4 (IOTOO> +A5 (1OTOO> (J/molK)
J@Jﬂ%n%f%%ﬁ@ Ay A, A, Ay A, A
200 - 500 2.9161831D+01 [ -1.9740074D+00 2.1257272D+01 | -9.8796861D+01 2,0169316D+02 { -1,3325917D+02
500 ~ 1000 3.3918093D+01 -3.1190804D+01 6.,8535023D+01 ~5.6724499D+01 2.0727008D+01 -2.5688261D+00
1000 — 1500 2.3034138D+01 1.4060514D+01 | -4.9294868D+00 6.2457848D-01 | «1.6097319D-01 6,.7215189D-02
1500 — 2000 |-7.3694744D+00 1.0053114D+02 | -1.0250471D+02 5.5085472D+01 -1.5138826D+01 1.6819618D+00
2000 — 3000 2.3256114D+01 1.5467252D+01 | -7.6308604D+00 2.0360861D+00 | -2,8129617D-01 1.5746965D-02
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#£2 K034)(35)(36) DK

Ar N2 02 HZ
a_, _ -0.1451698x10" -0.4346789x10" -0.2125426x10°
a_, S 0.1016856x10" 0.2141594x10> 0.6563535x10"
a, — 0.6988288x10" -0.3652196x10° -0.1746736x10°
a 0.5203202x10° 0.1029706x10" 0.9362308x10° 0.1435630x10°
a _ 0.3265336x10" -0.7151341x10" 0.2037489x10°
a, _ -0.1602685x10° 0.4227079x10° -0.1293364x10°
a _ 0.3261710x102 -0.2768143x10"2 0.1148663x10"
a, —_ -0.1665937x10™" -0.8671421x10™" 0.1636415x10">
ag _— -0.7601413x10"/ 0.9796500x10~° -0.3768369x10"°
a — 0.2961695x10° 0.2797907x10> 0.4398648x10"°
a, _— 0.35 x102 0.22 x102 0.60 102
ag -0.1551335x10" -0.3090687x10" -0.2720272x10" -0.4169621x10°
3 -0.5684116x10° -0.1131577x10" -0.1015858x10" -0.1570020x10°
BuURREE (K) 50-6000 50-6000 50-6000 270-6000
co, co 50, 1,0
a_, ~0.2314106x10" 0.8777503x10% 0.2670625x10° ~0.1362750x10"
a, 0.5470387x10: -0.3971240x10i 0.1651004XI0: 0.1755069!10;
a -0.4466076x10 0.6120717x10 -0.3791708x10 -0.4850886x10
a, 0.1927506x10" 0.1035165x10" 0.7111715x10° 0.1705235x10"
a 0.2818906x101 0.9079663x10° -0.4849098x10° 0.6204177x10°
a, -0.3286450x10° -0.7380593x102 0.2702658x107! ~0.1134219x10!
a, 0.8689226x102 0.2658819x10"° -0.6141851x10"" 0.1499609x10"2
a, -0.8877126x107% 0.1090894x10">  -0.4119807x10 " 0.1831382x10°
ag 0.2897559x10"° 0.5391934x10"8 0.3607065x10/ ~0.1486408x107°
a -0.3347189x10° 0.2957604x10° 0.2309258x10> 0.4942478x10°
a 0.11 x102 0.31 x102 0.18 x102 0.46 x10°
ag 0.9211783x10° -0.3093676x10" -0.1657297x10" -0.4308010x10"
ag -0.3291901x10" -0.1130685x10" -0.8970181x10° -0.2123920x10"

BIARER K

130-6000

50-6000

150-6000

150-6000
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@(T)=CinT+C,+C, (1(?00)

e / Voo <_7;>3
U oo 0 / +C O O
Too5) s (5005)
1000 1000
(33)
ERD, FECF
Cr=4y C,=4, szfzi
A A A
Ca=g> Ca=7- Co=%-
(3.3)
Co RIBEDHEET INE—ELELZILHITE

BB, TDEHICLBDFZE AT 2 & DHET v
sweER, v o ERXOBRBRBBEEICRDON
5o
Ron-BE&HEANTRRA(3.1)~(3.3)
BRI OEEE &0, BREEMANLNIESRE
IORT KD ICEEAE DB NEE IR0 ER |
MMESIBEEH B, COREER, MAITk >TH
ZanHEXWRE VEEEBICES TE L
BEARODOTHAN L. TNREE-S,
YHE, TV ha R EnFN iDL Sick
KT DHHDTE 2 ITHEZE T 2OBERNCRT,

5 T\
5E FE He 3 Cpo<T>=i§_3<1oo>

u

+a6u2 ( (3.4)

e
eu_1)2

'fﬂ L u'—'—'z—aTL—y‘
100

. o N > a1 T \
VA IVE hO(T)— {z:z_:am(m)

i3—1

T f¢ 27
+a_;in <100) + -
+ag JXIOO (3.5)

5 ; ;
TvbeE 8, (1)= 3~ (—Z—y

+

Q

(o)

;_
N
—
O
OI
N—’

+

e

[=2]
—
<
8
[
—

—'ln( eugl )} +Gg
( 3.6)

BRI Cpo, J/KgK, by, J/Kg, S, J/KKg
T, R¥ ag, a9 1F25°C( 298.15K ) Thy & S,
MOICKBELITEDTH %o KBS, (T) IZK
(24)D¢(T) LELABDEDTH 5,
3.2 BREHROHER SEONS A REE
CRENZAOWHEZRTHERIC >0 TiEN 3,
WA TADREEIG (EVFR)EX,, X, , X3,
ENLBAECpy, Cpy, Cpy, DTREM, My,
My ETNIEFRERETNRADENVHBESTEIIZN
zZn

Cp=X,Cp +X,Cps+X;Cpy (3.7)

M=X M +X,M,+X M, (3.8)

130, iju>P%#%?ni%w1/a
we€z£U¢U0%ﬁﬁiéc&#f§@o
EROUEERIETER
AIRD K HICEDY TR DETEX 0 SIREHT XD
AEANKD SNBEDT, T>TREE, MAko
FAERXEHOTERDFHEALRD 5,

&3 ZEXOMAK

No | AR | BFEM | ®EL3ERX

0.7803
0.2099
0.0098

N, | 280134
31.9988
Ar | 39.948

5 FE Ma=28.9669
TR EF Ra=287.03146 J/KKg

ELOMRELTRIOHEEA L, K (3.
7)(3.8)iICkDBENRE LTOLBERD
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faor LTikx% 5 5,

a-3 a2 a—
Cp(T)=—F+"F+"TLtag+arr+

35
e T
+as5T 5 4"—'2- 35 a,q
( e—?_ -1 )2
22
¢ T
+—0 a, (4.1)
(,7 —1)*°
_, T
{Ei L/ T= ( 1()0 )
_b-2 by
(T )="Z5"+——FbolnT+b 7+
....+b616+ 361 + 252
e T —1 e T —1
(4.2)
¢(T)=CT_§’+C;22+C;1+C0MT+
35
T
e_;:_ -1
22
35 h E
—im(e® —1)|+712 é <%>
A e T —1
22
—zn<e’—1)J (4.3)

FREREKR 4 ITRTBED T, BALIECp J/ Ko K,

hKJ/Kg, ¢$J/KKgTh b, 18 ( 4.2 ) ( 4.
3)cENFh

ag=—298.399

a9=—1097.134

EINEFUE25°C ( 298.15K ) IKBWT h, ¢ 58
0 L7155,

5 BBRARDHEEEERITHER

RBE T2 DU A KRR 2K EERRITHR
BEERA DM D> SRD B T EDTE3, L L

g H#

K4 EJORNFAMEERTEEN
(4.1)C4.2) (4.3) ofHK

(1) op(T) JI/kg K

= -0.21033619D+01 a, = -0.22927829D-01

- 2
a_z = 0.57330436D+01 ag = 0.18194865D-02
a_q = -0.31948714D+01 a, = -0.32677813D-04
ay = 0.10011473D+04 ag = 0.16978981D-06
a; = 0.80589167D+00 oy = 0.27378007D+06

oy = 0.31399501D+05

(2) h(T) kJ/kg

= 0.10516810D+00 b -0.76426097D-03

b 5 3

b_, = -0.57330436D+00 bA = 0.45487163D-04
by = -0.31948714D+00 b5 = 0.65355626D-06
b1 = 0.10011473D+03 by = 0.28298302D-08
by = 0.40294584D-01 B, = 0.78222877D+03

82 = 0.14272500D+03

(3) o (T) J/K kg

c = 0,70112065D+00 ¢, = -0.11463918D-01

- 2
c_z = -0.28665218D+01 ¢y = 0.60649550D-03
c_q = 0.31948714D+01 e, = 0.81694532D-05
cg = 0.10011473D+04 ey = 0.33957962D-07
c = 0,80589167D+00 Yy = 0.22349393D+03

Y, = 0.64875002D+02

HRE =€V DBBEN 2 (IR 2 FEL BT
HRHABEXEBRECLE3E LL, BA L LG
UCTHERERD BEBBOVBENEON S, §
S H BB OTELE T U KBS 0F) & 75 & Ak
MG CIEEDPVETH 5,

6. SEXDICH

M 1ICRGTHRY - VDY A 7 IVEHEAEH &
LCEHERX R EABRNBH, Kok D3
BEHOE O TERRMEIITNTERE L, RDE
HARET 5o

[EHERSA OE 77 P,=101.33 KPqg
AR E T,=288 K
HOES P,=10133 KPa

Wr 20 M5 X R 7c=85 %

b ==y me=10 Kg/s

F—E v AOFES P3;=1013.3 KPa
AOEE T3=1273 K
HOES P,=101.33 KPa

Wr R ok & =+ 7¢=85 %

i B mp=10 Kg/s
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SEICEK(4.1) (4.2) (4.3) EE40%
HAERV 5,

FEFEBA D DIRBEEDIZ ST T; =288K Th 5
»o ‘

RN(4.2)%ZHELT h =288.20KJ/Kyg
X (43)AHELT ¢,=1062.33J/KKg

X 21079 &£ 5 1ICREEOD 5 Z T ¥ b o EEMiIC
L 0REE QD iIcE

§,=8,,=6(T,)—Rain <%_)

1
0
—¢(T,,)—Raln (%)
ThHBMH
6(T,,)=6(T,)+Rain <}f2>

1

=1062.33+287.031 in (

=1723.24 J/KKg

H(4.3)ITBVTI=172324 13 2EEAK
WTT,,=55159K4%5%, %R (4.2)Ic
HALT

h,s=556.79 KJ /Kg

LB & > TREZEMD—-C i) BT
& v EDZEALIR

1&2 h=h23_h1=556.79‘288.20

=268.59KJ /Kg

THbHo &> THREZIO@IBF BT v F v
EoZtizX( 1.8 ) »ho

A, b 26859
-1 2 — .
182 b= =555

ERY, EfE Do vo vER

= 315.99 KJ/Kg

ho=hy+ 10 h=28820+315.99
~604.19KJ /Kg

E18 5B,
H(4.2)IRBOTLRL=604.19 L1352 EEAK
D TEREEROEDEET,=596.95K %5 5%,

g M

5 -V AODRE®ICDONWTT;=1273 K T
H30 5

AN(C42)AHELT r3=1363.82KJ/Kg
R (4.3)2HBELT ¢5=2650.23J/KKg

K 2 iTRd X H5ICRE@» SF L v + o EERIC
LDIRREE 4SS KENF

S,=S,,=0(Ty)—Ra in <_P_3~>
PO

=¢(T,s)—Raln <1€3>
ThHHENS
¢<7¢8>=¢<T3>—Raul(§3>

4

1013.
101.3

w

)

=12650.23 —287.031 in (

w

=1989.32J /KKy

R (4.3)ICBNTE=1989.32 & 72 2@EAK
WTTy,=T0040K 255, N%ERN (4.2 )T
RALT

by, =T23.7TKJ /Kg

15 Bo k> TREZEMO>A D iKbFB LY
5L € DEALE

3By h=h3—h, s =1363.82-723.77

=640.05KJ /Kg

TH Do &> TIREZI®>@iItBF 3 v v-
EnZZ bz C 1.10) 5

3Ny k=77 3A 4 h=0.85x640.05

=544.04KJ /K g
E1D, - vHODI V7 IVER

hy=hs— 3/ h=1363.82~544.04

=819.78KJ /K¢

1B,
H(4.2)IcBVTR=819.78 13 5BEAXK
HTHY—EVHOBET,=T797T4K% 5 %,
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HRH —EvYDOEHH R

L=LT—_LC

=mp 3N gh—mg Do h

= 10X 544.04—10%X315.99=2280.5KJ / s

=2280.5 KW
magQ i

Q=m (hz—hy)

=10x(1363.82-604.19 )

=T7596.3KJ /s
ThHoH»oBRE

Top= g —22005 — 0.300 ( 30.0 % )
&85,
6. ¢, hINSTERDBEE

tdokHicd, roEE5 2 TR (4.3 )
(4.2 )DoOBRETARDIEENH S, T DH
Bid=a2— b YOHERXOBRE KD 2MEEEZH O
DT LD, B IEUEZRET S LEND 5o
K(4.3)POBRET 2 ROEGEDFE 14
BUE ( Tog ) BIRD K HICT B,
HEBLS—ERZEN ZADEHL Y b o M TR

£-1 R

_ P2 K _ P2 Cp
T (3) T (3

TH5hoRk (4.1)IcT, ZRA LTEB H.2
Cp1 5

Cpl
/ P
(TZS) =T1 (P_2_>

e L, wick (4.1)ic (Ty) #RALT
BB Cpy 12 5

R

Cpo
7 P
(Ty) =T, (P2>

1

ZFELT
(T 54 )0=% [(Tzs ) +(T2s)uj

ETNEF 1 AUESE LTHRTTH 5.

R(42)DOBRET, ZKDBHE50% 1
B (T 5 ) i

(T5)o=T,+12 11
¢
ETNEREDTH 5.

EIffic U OB DT BICMEE L 5B 18
PUE (T4 )y, (T4 ) iKDBIENTES,
1. #& B

DlED&H5ic LTHR Y — & AEBRIEDES
R EE IR TEDL L, EFETE#KTY
A0 WEHEATTH L EBT XS, iTEXDEL &
EEHAICET 2EROIEL SIKKFETHDT
SR EGBEROBEERRO TP /o, AR
g - ORI EE & SIERENPEE > T
BOTHENOUEAZE LIHERPBEL S
A9y THUTHOVTHMEL THB W,

L DOE DIERRICY » THFEERIRFE BT #H
KFEBEESHARKIHE, MARBEE OE KO HE
NEG I BAHBEET 5

(XE AZHER)

X B

(1) D.R. Stull and H. Prophet “ JANAF Thermo —
chemical Tables” 2nd.Ed. #ft¥5— 4 &, i
BB ZE

(20 J.H.Keenan, J.Chao and J.Kaye “Gas
Tables International Version — Thermody —
namic Properties of Air, Products of Com—
bustion and C omponent Gases. Compressible
Flow Functions.”

(3 FIZIE FEHAZ™ (MB6890 JF/N_FHic &
LZEEWRMT T 0 S L7 A8 —T 2 —REE,
4, 1982 No59 P.P. 195~ 199

4) BB B, WKEM A RXs-ErETDHD
IR OERE " BRAA R ¥ - vER
Bk, 12%, 471% 1984
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& ERIDTVHILE—BIENRE

/&\ﬁ“f

1. LM
ELRUTEICTR L DHIICH D IRBE, EMER,
TR EZE U TLYE, TEITEVERE DD
TZOMWHEZMA L ERBEETHS, BE, Mk
T > TRES NI H ROBSEIME A F D
AHER VRO EEEEICE > TSR EE R
DT, THILLDEGOWERE LI, A%
37 D EAERAREL L THER FOBEEE D
ot§@ﬁ%éoﬁﬁ£iﬂﬂm Rt B D T
FEREDFHEK (4 - (4-2),(4-3)1C
xéoﬁblﬁ&LTil/bmt®ﬁ@Kmﬁ
FEHERCBEBERLZOTREE T V5 LK,
M I OBIR AR THKE LTE & wi,
2. KERDERK

HEHEOZEMIC DV TIRBIEOE BB I N0,

[FERDOK (4 -3)ICLVBEETEEH G (T) DB
BE oSN B, WREE (P, T)) #REL L THEE
DIREE(P T)Dx v ko,

s=¢ww—3m<%%> R:HRER (1)

T
¢UU=]‘£%£LdT (2)
Ty

E15 B, WE->TREEOQERRE@QD = v b o 3%
n<cHn,

S1=¢UH)—RM<%%>

Sz=¢U5>41un<§%>

THb, REEODSQICEALALOBENE L v
o AL THNIE, S2=S1 ThHANDH,

¢”3>~Rbn6§§) ¢UH)—RM(£;>
¢ (To)

Py _ TR
<P1>”6£wn )

R

@@Q{;ﬁﬁi%éo ck ’)T*E;(TJ-EEij’V‘ x‘—%:

BAARY -2 HAEHRZESS

¢(T)
P (T)=¢ & (4)

LEFETNIHEBN

Py \ _ Py
(m)"al (5)
E13D, HFx v b o Z bEOMES P, i
P?‘Z = Prl X <~7€°}12——> (6)

ELTHBITKRDELENTE S, Fx v boy

AL DIRE T X Pro iITHHIG T AIEETH A

SR BLUTAK (4-3) ZIERkDSNE, L
DL ZOREE»PEOOFHAESTEZLDTZED
ENTREANZSEDOTRBOWSET & P, (T) DREZR
HHEALLTCBHREP, A5 A TTA5RAC &
BCTEALDTRET: BB ICHB T ENBTE S,

RED A N—3F BEEEHFIT TR — VDB
FPEICEHT AL ExEZ, 200K 5 3500K
FTE L,

T ERIEFR(4-2) TEHELK,

BEg & (T) 133X (4 -3) TEHEL, 28UTColn
(100) = 4610.454 J/Kkg %= B LIz RA R =
287.031 J/Kkg T LKA 5 P (T) AR D 72,
Pr i3 BUTRGT LD ICHDETHO 2D TER
EHOTBOTHEER IRV, KW»S5ESNS
HIEERDICKE BUEROOSAMEILDTI0 9 AH
F - BELBRRICGGEAL TH S,

EFLEECp LLEEN £ =Cp/Cy ZBTIFD
AEIC LI LA (4 - 1) Do
Cpl e Z3tBLTEIL, X2WWRLK,

X DIERKICTY > TIE 200 K5 3500KF T
KT &EIChEP, #FE L TH&, ZDOMIZ 3
RDRA7 54 VBAKTRE Lz, Zhickh 5K
CEDRITBOTHAMEL—BSEEE0, 1K
WAL, 2 R E —HSETH 5,

3 fhEREOLE:

Keenan @ “ Gas Tables” @ icigzego « v
FIWEEANENIPEEE L THEEH L THHDT
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ZEXDOBEEICE T 5 EELECD

’ I ; # {7 : [J/kg-K)
i T oKl 0 10 20 30 40 50 60 70 ! 80 | 90
' 200 | 1002.4 | 1002.5 | 1002.7 | 1002.9 | 1003.1 | 1003.3 | 1003.7 | 1004.0 | 1004.4 = 1004.9
{300 | 1005.4 | 1006.0 | 1006.7 | 1007.4 | 1008.2 | 10¢9.1 | 1010.0 | 1011.0 | l0i2.1 | 1013.2
. 400 | 1014.4 | 1015.7 | 1017.1 | 1018.5 | 1020.0 | 1021.5 | 1lc23.1 | 1024.8 | 1026.6 ~ 1028.4
| 800 | 1030.z | 1032.1 | 1034.0 | 1036.0 | 1038.1 | 1040.1 ; 1042.2 | 1044.4 . 1046.6  1048.9
| 600 | 1051.0 | 1053.3 | 1055.5 | 1057.8 | 1060.2 | 1062.5 | 1064.8 | 1067.2 | 1069.5 = 1071.8
. 700 | l074.2 | 1076.6 | 1079.0 | 1081.3 | 1083.7 | 1086.0 | 1088.4 | 1090.7 | 109%.0 _ 1095.3
i A00 | 1097.6 | 1099.9 } 1102.2 | 1104.5 | 1106.7 | 1108.9 | 1111.2 | 1113.3 | 1115.5 . 1117.7
©900 | 1119.8 | 11201.9 | 1124.0 | 1126.1 | 1128.2 | 1130.2 | 1132.2 | 1134.2 | 1136.2 | 1138.1
1000 | 1140.1 | 1142.0 | 1143.9 | 1145.7 | 1147.6 | 1149.4 | 1151.2 | 1153.0 | 1154.7 ° 1136.5
1100 | 1158.2 | 1159.9 | 1161.5 | 1163.2 | 1164.8 | 1166.4 | 1168.0 | 1169.6 | 117i.1 ~ 1172.7
1200 ! 1174.2 | 1175.7 | 1177.1 | 1178.6 | 1180.0 | 1181.5 | 1182.9 | 1184.2 | 1185.6 - 1186.9
1200 | 118%.3 | 1189.6 | 1190.9 | 1192.2 | 1193.4 | 1194.7 | 1195.9 | 1197.1 f 1198.3 | 1199.5
1100 | 1200.7 | 1201.8 | 1203.0 | 1204.1 | 1205.2 | 1206.3 | 1207.4 | 1208.5 | 1209.5 = 1210.6
1500 | 1211.6 | 1212.6 | 1213.6 | 1214.6 | 1215.6 | 1216.6 | 1217.5 | 1218.5 | 1219.4  1220.4
1500 ¢ 1221.3 | 1222.2 | 1223.1 | 1224.0 | 1224.8 | 1225.7 | 1226.5 | 1227.4 | l1228.2 . 1229.1
1700 | 1229.9 | 1230.7 | 1231.5 | 1232.3 | 1233.0 | 1233.8 D 1234.6 | 1235.3 | 1236.1  1236.8
1800 ¢ 1237.6 | 1238.3 | 1239.0 | 1239.7 | 1240.4 | 1241.1 | 1241.8 | 1242.3 | 1243.2 © 1243.38
L900 | 1244.5 ¢ 1245.1 | 1245.8 | 1246.4 | 1247.1 | 1247.7 | 1248.3 | 1248.9 | 1249.5  1250.2
2000 | 1250.8 | 12531.4 | 1251.9 | 1252.5 | 1253.1 | 1253.7 | 30 1254.8 | 1255.4  1255.9
D u100 ¢ 1256.5 ; 1257.0 | 1257.6 | 1258.1 258.6 259.2 Tool2e0.2 | o1z60.7 12612
2200 | 1260.7 | 1262.2 | 1262.7 | 1263.2 | 1263.7 | 1264.2 7 1265.2 | 1265.7 1266, 1
| 2200 | 1266.6 | 1267.1 | 1267.5 | 1268.0 | 1268.4 | 1268.9 | 1269.3 | 1269.8 | 1270.2 | 1270.7
Pu00 1 1271.1 | 1271.5 | 1272.0 | 1272.4 | 1272.8 | 1273.2 | 1273.7 | 1274.1 | 1274.5  1274.9
£ 2300 | 1275.3 | 1275.7 | 1276.1 | 1276.5 | 1276.9 | 1277.3 | 1277.7 278.1 | 1278.5 = 1278.9
Po2600 | 1279.3 | 1279.7 | 1280.0 | 1280.4 | 1280.8 | 1281.2 | 1281.6 | 1281.9 | 1282.3  1282.7
| 2700 | 1283.0 | 1283.4 | 1283.8 | 1284.1 | 1284.5 | 1284.8 | 1285.2 | 1285.5 | 1285.9 . 1286.2 |
| 2800 | 1286.6 | 1286.9 | 1287.3 | 1287.6 | 1288.0 | 1288.3 | 1288.6 | 1289.0 ’ 1289.3 | 1289.6 |
| 2900 | 1290.0 | 1290.3 | 1290.6 | 1290.9 | 1291.3 | 1291.6 | 1291.9 | 1292.2 | 1292.6 , 1292.9 |
13000 1293.2 ‘ : :
2 ZTESOBEICHBT S HE c=Cp/Cv
4 N T H N
LKL o | 10 20130 10 50 60 70 80 90 i
200 1 1.401 1.401 1.401 1.401 1.401 1.401 1.401 1.400 1.400 1.400
300 ¢+ 1.400 1 1.399 | 1.398 1.398 1.398 1.397 | 1.396 1.396 1.395 |
400 Lozgs 1. P1.393 1.5392 1.392 ¢ 1.39] 1.390 | 1.389 1.388 1.387 |
500 1.586 1. I 1.384 | 1.383 | 1.382 | 1.381 1.380 1.379 1.378 | 1.377 !
600 1.376 L. {o1.373 0 1.372 0 1.371 | 1.370 1.369 1.368 1.367 | 1,386
700 1.365 L. 1.362 1 1.361 | 1.360 | 1.359 1.258 1.357 | 1.356 | 1.155 5
© 8OO | 1.354 1. 1.352 | 1.351 1.350 | 1.349 1.348 1.547 | 1.%46 | 1.346 |
900 L5435 i Po1.sa3 | 1.342 1.341 | 1.340 1.340 1.339 1.338 1.337 |
1000 1.336 1. Poor.a3s o 1.s3d | 1.33a | 1,233 1.332 1.331 1.331 1.330 |
(100 Pl ©ol.azw o, l.ags | 1.327 10 1.326 1.326 1.325 | 1.325 1.324
1200 S iol.322 | L.goo 1.321 §  1.321 1.320 1.320 1.519 | 1.319 |
£ 1300 L. [ 1.318 | 1.317 1.317 | 1.316 1.316 1.315 1.316 | 1.215 |
L1400 1. [1.313 | 1.313 1.213 | 1.31%2 1.312 1.312 1.311 Losil |
! 1500 | 1.310 | 1.310 | 1.309 1.309 1.309 1.308 1.308 1.208 1.308 |
1600 | 1.307 | 1.307 | 1.306 1.306 1.306 1.306 1.305 1.305 1.305
L1700 1.304 | 1.304 { 1.304 1.303 1.303 1.303 1.303 1.302 1.302 |
i 1800 | 1.302 § 1.302 | 1.301 1.301 1.301 1.301 1.300 1.200 1.300 |
F 1900 | ! 1.300 | 1.299 ! 1.299 1.299 1.299 1.299 1.298 1.298 1.298 |
{2000 | | 1.298 | 1.297 , 1.297 1.297 1.297 1.297 1.297 1.296 1.296 |
b2100 | 1.296 1.296 1.296 1.295 1.295 1.295 1.295 1.295 1.295 |
| 2200 1.294 1.294 1.294 1.204 | 1.294 1.294 1.293 1.293 1.293 |
| 2300 1.293 1.293 . 1.293 1.292 1.292 1.292 1.292 1.292 1.292 |
| 2400 | 1.292 1.291 | 1.291 1.291 1.291 1.291 1.291 1.291 L.zou |
I 2500 ! 1.290 1.290 1.290 1.290 1.290 1.290 1.290 1.290 1.289 |
| 2600 ' 1.289 1.289 1.289 1.289 1.289 1.289 1.289 1.288 1.288 ’
[ 2700 1.288 1.288 1.288 1.288 1.288 1.288 1.287 1.287 1.287 |
| 2800 1.287 1.287 1.287 1.287 1.287 1.287 1.286 1.286 1.286 i
| 2900 1.286 1.286 | 1.286 1.286 1.286 1.286 1.286 1.285 1.285 |
| 3000 [ |
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FA AKXFEE XHER3) Gas Table & DHEE

- Ty ER (KJ/ kg) Mox K 51 Py
BE TK - -
Vi 7 R (3)F% P 7= X #k 3) &
200 199.92 200.13 0.0029(0.1072) 0.0029 (0.33468)
500 503.38 503.30 0.0738( 2.688) 0.0738 ( 8.378)
1000 1046.15 1046.16 1.0000( 36.41) 1.0000 ( 113.48)
1500 1635.94 1635.68 5.2736(192.01) 5.2709 ( 598.14)
2000 2252.41 2251.28 18.127(660.02) 18.088 ( 2052.6)
2500 2884.35 2882.34 48.410(1762.6) 48.235 ( 5473.7)
3000 3526.65 3523.87 109.45(3985.2) 108.95 ( 12364)
3500 4176.98 4173.05 220.08( 8013) 218.79 ( 24828)
() AlRRiICEEHOHE
CNEHR LERAICRTHEREZZ /7, AL P, 13 ER[RE m. = 10 kg /s
ZDESTRERTEXHODT 1000 K DED ELT, B OBET,, THEAIL, %
1,000 &AL EHAHITHELTH S, kb B,
4. HFEZOR*E REDOT = 288 IcHHYTS@EELT,

AR HEMDOBEO-@LIFZRDBE® >

@z & L TRERDHEEZHHT S,

k3

, @
hzs—@

= DA

L=
' 7
\ /@
k1
®

S1=Sz3

S3=S43

S

XA HR¥—-EVHA4I70Dhr~siFX
(h ;v LE

s;ITYhor)

4.1 JEFEREDEERIRREL
AOfES Py =101.33 KP,
AOBE T,= 288 K
HOES P2 = 1013.3 KP,

WrE MR 9, = 85 %

T: = 288 K

h1 = 288.20 KJ/kg
Py = 0.3831
TEAEDo

MAICBWTRED»SE T ¥ b o EFEMHIC K
DiKEE (2 SO IKE B &FIUSHISES Pros (3,

_ Py\ _ 1013.3
PTZS“P“X<P1>‘ 101.33

0.3831 %

= 3.831

Thb, REKDP,=3831ICHY¥THT, hi
FHED, Kt QS ibBYsEEEI YL
EELT,

T2 = 551.58 K

hos = 556.80 KJ/kg
5%, £ > TBEO- QS kB VY
WEE Aok T,

= 556.80 — 288.20
268.60 KJ/kg

1&2]7/ - hZS - hl

I

ERBDLG, MIBTEIRNIHE DIGED T VS
WEZE ALk T,

1ok  268.60

1Boh = 7. 0.85 = 316.00 KJ/kg
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LB, K-> TEMBHODT Y4 L hyid,

b2 = h1+ (Ayh = 288.20 + 316.00

= 604.20 KJ/kg

L7, T vH BN BEEIINE
»no,

T, = 596.95 K

ELTHOEE®E OGNS,
FERERED AT L, (3,

L(; = ’fnc * ]&2]2’ = 10 X 31600
= 3160.0 KJ/S
= 3160 KW

4.2 5 —-EvOBIEIRES

ABES Ps =1013.3 KP,
ADRE T3 = 1273 K
HOFES Py = 101.33 KP,
WrEMZEXR 9y = 85 %
ZER[RE mr = 10 kg/S

ELT, 4-EVOHOEET., 4-cvOHA
LT 75:?‘527550

MEkDT = 1273 ITHi4dT3@EELT,
Ts = 1273 K
k3 = 1363.81 KJ/kg
Pr3 = 96.78

A E D,

KAICBWTRE®D» 5% T v b o BRI &
0 RHE ICE 2 & T UTHES] Ppag 13,

10l.33>
1013.3

Pras = Pr3 X (ﬁ‘* >:96.78><(
3
= 9.678

THb, NEDP, =9.6781CHNST BT, i
HHED, KA KB aEEE LY 5L
EELT,

T4 = 709.39 K
has = 723.75  KJ/kg

%9 %, £oTBEGO- cBFBET s
WEZE B4R (F,

384k = hy —hgs = 1363.81 — 723.75
= 640.06 KJ/ke

g #

LBLD0, MEGIRRNEZDBEED T v 4
W ESE 3&4 h H:,

34k = N3k = 0.85 X 640.06
= 544.05 KJ/kg

EWRB, E-oTr—EVHODI Yo uE byt

1363.81 — 544.05
819.76 KJ/kg

h4:h3“3@4h=

I

LY, T vy BN B ERFIIRE
»5,
T4 = 79770 K

ELTHORENE SN B,
& — VYO Lr i3,

Ly =mr- 38k = 10 x 544.05
= 5440.5 KJ/s
= 5440.5 kW

5 dHLhx

BEM3HAE T AN & EIREIIZ 2R L7 ¢
EH 2. BEHEEFOLROHERE HhHd &
L5 ZHWTERI LD TERDOIER E B A
L7z2s, SEEEFHEKEX -Y 7oy 7 52H
WTHRETIEMIERIEZELIES C LT, F
SICRRHDRN D 5, /T2 DBITFHIVE 255
I RTERV DT FORFIZS LTH LW
CETREL 5T, SBROBMNBEITL U TRED
TERR Z 3 A 720,

KRFDVERICY - TH IR ¥ HE T A
FRAHARIIAE, MANKEE DS KOG
gt MAHBEEER TS, (XE ErHEsE)

BEXR

(1) BE MW, WkE, “Ixs-vrEitoss
DIRBEEIEDEL " HAA R 4 — 2 w3
Nk, 12%, 479, 1984,

2) FRFEBRMEEESL “H R I — & EBRIED B
NHEAWEERTHER L ZORE " BAT RS
— R, 13%, 525, 1986.

(3) Keenan J. H., Chao ], and Kaye J. " Gas Tables:
International Version — Thermodynamic
Properties of Air, Products of Combustion
and Component Gases. Compressible Flow
Functions. 2 nd Ed. 1983,
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“YOU WERE PROGRESS RUNNING WITH THE TIMES;
IT WAS YOUR LIFE, TOM SAWYER,
AND ...IT WAS OKAY!"

From Eulogy by
JOAN SAWYER MILLER

R. TOM SAWYER
“Mpr. Gas Turbine”
June 20, 1901—January 19, 1986

It is with great sorrow that we report the death of R. Tom Sawyer on January 19, 1386 after a brief illness. He was known as “Mr. Gas Turbine”
throughout the industry and will be sorely missed by everyone who had the pleasure to work with him or to know him,

R. Tom Sawyer was born on June 20, 1901 in Schenectady, New York. He graduated in 1923 with a Bachelor of Electrical Engineering degree
from Ohio State University. He received his master's degree in 1830.

Mr. Sawyer was a member of Sigma Xi Fraternity; fellow and life member, The American Society of Mechanical Engineers; fellow and life member,
Institute of Electrical & Electronics Engineers; life member, Society of Automotive Engineers; member, American Nuclear Society: life member,
American Institute of Aeronautics and Astronautics; honorary member, Gas Turbine Society of Japan, and member, Institution of Mechanical
Engineers of England. Mr. Sawyer was a professional engineer and belonged to the National Professional Engineers' Society. He enjoyed writing and
corresponded actively with his colleagues throughout the world.

R. Tom Sawyer joined The American Society of Mechanical Engineers in 1930 and became active in the Diesel Division. In 1944, as Incoming
Member of that Division’s Executive Committee, he formed the Gas Turbine Coordinating Committee which was to evolve in 1947 into the ASME
Gas Turbine Oivision. Mr. Sawyer was the Gas Turbine Division’s first Executive Committee Chairman and was very active in the Division until his
death. In 1872, in recognition of his leadership and dedication, The American Society of Mechanical Engineers established the R. Tom Sawyer
Award for outstanding contributions in the field of gas turbines.

Memaorial services were held at The Community Church of Ho-Ho-Kus on January 25, 1986. Instead of flowers, the family suggested a
contribution to the Ruth E. Sawyer Memorial Fund for Music at The Community Church of Ho-Ho-Kus, Sycamore Avenue, Ho-Ho-Kus, New Jersey

07423.

K. Tom Sawyer's autobiography will be concluded in the next issue of GLOBAL GAS TURBINE NEWS.
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MESSAGE FROM CLARE EATOCK,
DIVISION CHAIRMAN

R. Tom Sawyer died peacefully
after a very short iliness on 19 Jan-
uary 1986. There will be other arti-
cles about Tom in this issue, but |
would like to pay brief respects to
Tom for the current GTD Executive
Committee and myself. | tend to
slur Tom's name from R. Tom to
"our” Tom Sawyer. | always felt this
was very fitting because he really
was our Tom, totally dedicated to
the Gas Turbine Division and its
Conference which he founded in
1947 and 1956 respectively. Tom
was in his 85th year but he retained
his keen interest and enthusiasm
for the gas turbine and his support
for all those who work in the indus-
try. He had a very healthy interna-
tional outlook and maintained
friendly correspondence with col-
leagues on most, or perhaps all,
continents. Tom well remembered
the early days, but he was also open
to new ideas. He was always con-
siderate, a gentleman, and a friend.
“Our” Tom will long be missed and
still longer remembered.

This has been a very interesting,
if somewhat mixed, year for the Gas
Turbine Industry. While demand far
Industrial turbines, General Avia-
tion and Civil Helicopters remains
low, the demand for Commuter and
large airline aircraft has been out-
standing. Military interest in
acquiring modern gas turbine
engines also is maintained at a very
high level. Technical interest in
Prop-Fan, or Unducted Fan, engines
for aircraft flying at Mach 0.8 is at
a very high level and continuing to
grow. Turboprops on smaller air-
craft are being applied with increas-
Ing power, and cruise speeds are
increasing to Mach 06 and 0.7.
Several of the most aerodynami-
cally and structurally advanced air-
craft this side of the space
program are small "biz-jets"
powered by pusher propellers and

of course requiring the high power-
to-weight, and reliability, of the
modern gas turbine engine. For the
propeller, the wheel may be turning
full circle, depending on gas turbine
power and, at high subsonic cruise
speeds, on very exotic appearing
and technically challenging swept
blading.

Clare Eatock
Division Chairman

We are half-way through the
1985-1986 year. The Beijing Inter-
national Symposium and Exposition
in China last September set out-
standing records for attendance as
well as for official recognition and
perceived impartance. As noted by
Program Chairman Stan Mosier,
the Gas Turbine Division sponsored
five very satisfactory sessions at
the Joint Power Generation Confer-
ence in Milwaukee in October. The
1986 Gas Turbine Conference and
Exhibit, June 8-12 in Dusseldorf,
Germany, again looks like it will
maintain or exceed past high stand-
ards. Program Chairman Ted Okiishi
anticipates 81 sessions and Review
Chairman Frank Carta expects over
300U papers. Also, Don Hill and Dave
Lindsay report that the Exhibit will
be one of our largest. | hope that
many of you have been fortunate
enough to make plans to attend the
'‘B6 Conference at Dusseldorf and
perhaps to visit other parts of Cen-
tral Europe.

TIME IS SHORT
FOR SUBMITTING PAPERS FOR
THE 1986 JOINT POWER
GENERATION CONFERENCE

The Gas Turbine Division is planning to sponsor five to seven tech-
nical sessions at the 1986 Joint Power Generation Conference in
Portland, Oregon. October 19-23, 1986. Authors representing
interests of the Division's technical committees are being encour-
aged to submit papers supporting the conference theme “Energy
Alternatives—Today's Challenge”. Papers ranging in scope from the
upgrading of existing gas turbine systems and facilities, to meeting
government environmental constraints and accommodating current
economic conditions, to components and systems far future needs
are desired.

Abstracts for candidate papers should be sent to the 1986 JPGC
Program Chairman for the Gas Turbine Division at the address
below or to a representative of any of the Division's technical com-
mittees. Abstracts should be received by February 15, 1986.
Authors of accepted abstracts must submit full papers for review
by April 1, 1986. Complete, reviewed papers, typed on author-
prepared mats, must then be sent to the Program Chairman by July
1,1986: Lewis J. Fusegni, Power Recovery Systems, Inc., 125 Cam-
bridgePark Drive, Cambridge, MA 02140, phone: (617) 576-1900.

SCHOLARSHIP PROGRAM
Thirty-nine Universities
Apply for $1,000 Scholarships
Gas Turbine Division Will Contribute
Up To $50,000 Annually

As a service to ASME Student Section undergraduates and uni-
versities, the ASME Gas Turbine Division will offer up to fifty $1,000
scholarships annually beginning in the fall of 1986.

The ASME Gas Turbine Division's Executive Committee will make
its selection from responses to a November, 1985 letter directed to
appropriate Mechanical Engineering Department Heads and ASME
Student Section Advisors. In order to gualify for a scholarship, a
school must have an ABET accredited mechanical engineering pro-
gram with courses containing theory, design or applications of gas
turbine engines offered on a regular basis and an active ASME Stu-
dent Section. Some of the conditions for a student to be considered
are that he/she be a member of an ASME Student Section; have
completed four semesters (six quarters) of an engineering curricu-
lum but still have at least one semester (or quarter) of undergradu-
ate school remaining after December 31 of the year of application.
This individual must also be recommended for the scholarship by the
ASME Student Section members with approval of the Section
Faculty Advisor and agreement of the M.E. Department Head.

If your school did not submit an application for a schalarship, it i1s
anticipated a new program will be initiated in the fall of 1986. For
additional information, please contact the International Gas Turbine
Center in Atlanta.

4 N\
Short Courses
31st ASME International Gas Turbine Conference
Dusseldorf, Federal Republic of Germany, June 8, 1986
All of the courses will be conducted at the Hilton International Hotel, Dusseldorf
Iintroduction to the Gas Turbine Turbine Engine Blade Design, Turbomachinery Erosion and
(Sunday June 8, 1986) Development and Field Service Performance Deterioration
Experience (Sunday, June 8, 1886) (Sunday, June 8, 1986)

Instructors: Instructors:

Dr. Walter F. O'Brien Hans Stargardter, Instructors:

George Howard Course Director Dr. A. Hamed
Course Fees: M. Rudy Dr. W. Tabakoff

ASME Members: $250.00 (U.S)) Louis E. Dardi Course Fees:

Non-Members: $340.00 (U.S) Dr. G.E. Smith ASME Members: $250.00 (U.S)

Course Fees: Non-Members: $340.00 (U.S)
ASME Members: $250.00 (U.S))
Non-Member: $340.00 (U.S)
For more information and a course brochure, contact ASME Professional Development, 345 East47th Street, New York, NY 10017 or
call (212) 705-7121.
N\ Y,
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PROGRESS REPORT
31ST INTERNATIONAL
GAS TURBINE CONFERENCE
iN DUSSELDORF

According to T.H. Okiishi, Program Chairman, arrangements for
the technical program of the 31st International Gas Turbine Confer-
ence are nearly complete. Session organizers and chairmen,
authors, panelists, and reviewers have all worked very hard to put
together another high quality meeting. The final program for the
Conference and Exhibit will be available in March 13986. If you do not
receive a copy through normal distribution, contact the International
Gas Turbine Center.

The technical session portion of the Conference will begin on Mon-
day morning, June 9, and conclude on Thursday afternoon, June 12.
Included will be paper presentations, panel discussions, keynote
talks, and open forum participation. Topics span the wide range of
interests in gas turbine technology assaciated with the technical
committees of the Division, including:

® Applications—aircraft, land and marine vehicles. closed
cycles, electric utilities, pipelines, process systems

® Controls and diagnostics

® Convection heat transfer

® Fuels—coal utilization, combustion, properties, stahility

® Education and training

® Materials—ceramics, coatings. manufacturing and repair

techniques, structural strength

® Turbomachinery fluid dynamics

The authors and panelists involved represent worldwide interests
and activities in gas turbines. Those who use, market, design and
manufacture gas turbines and related turbomachines and compo-
nents will find information of vital interest at this meeting.

Over 300 technical papers will be presented at 81 sessions during
the week. These papers will be available for purchase during and
after the Conference. Papers judged to be of permanent interest by
reviewers will appear subsequent to the meeting in the ASME
Transactions. If you are interested in formally discussing a technical
paper during or after the Conference, we encourage you to contact
the session chairman involved. Comments from paper discussers
are often very useful to all concerned.

We urge you to join us in Dusseldorf for a valuable and very mem-
orable occasion.

CALL FOR PAPERS

32ND INTERNATIONAL GAS TURBINE
CONFERENCE AND EXHIBIT,
MAY 31-JUNE 4, 1987

The Anaheim Convention Center, Anaheim, California will be the
site for the 32nd ASME International Gas Turbine Conference and
Exhibit on May 31 thru June 4, 1987. The technical program of the
Conference begins on Monday morning, June 1st, and continues
through Thursday afternoon, June 4.

Papers are welcome encompassing all areas of gas turbine expe-
rience and technology. This includes: manufacturing; fabrication;
materials; engine systems and component designs, development and
research; education; measurement; controls; application and opera-
tional experience. More detailed calls for papers are being issued by
technical committees of the Division.

Prospective authors are invited to begin their plans to participate
by submitting an abstract of technical paper offers by June 16,
1986 to the appropriate Gas Turbine Division technical committee
chairman or session organizer, or to the 1887 Technical Program
Chairman: D.M. Kercher, General Electric Co., Aircraft Engine Busi-
ness Group, 1000 Western Ave., Mail Zone 340-45, Lynn, MA
01910, tel. (B17) 594-0667.

DUSSELDORF TRAVEL INFORMATION

YOUR HELP IS NEEDED

International Gas Turbine Conferences and Exhibits are held over-
seas every other year. An official airline and official travel agent are
appointed for these events. In the past, Conference attendees have
made only limited use of these official contractors and this has been
disappointing. "Why,” you ask, "“should | use an official travel agent
when | can easily use my local travel agent?”

Let us tell you why.

In order to properly stage the annual Conference and Exhibit, staff
members from the International Gas Turbine Center must be on-site
for a minimum of ten days each. Travel expenses are high and these
expenses are borne by Gas Turbine Division. By having more Confer-
ence and Exhibit participants use the services of the official travel
agent, travel expenses for staff members could be greatly reduced.

Also, with favorable travel statistics from previous overseas con-
ferences, ASME Gas Turbine Division would be in a very good posi-
tion to negotiate future packages. However, because only hotel
rooms and airline bookings made through the official travel agent are
counted in these statistics, recent totals have been less than repre-
sentative. With more of you and your colleagues booking through our
official travel agent, we would be able to negotiate harder and obtain
better arrangements in the future.

Please give us your help by calling

INTERNATIONAL TRAVEL SERVICE INC.
102 Wilmot Road
Deerfield, lllinois 60015
Telephone: 312/940-2100
Telex: 255285
for your Dusseldorf hotel and travel arrangements. Lufthansa Ger-
man Airlines is the official airline. if you need further information or
an advance Conference program, please contact the International
Gas Turbine Center in Atlanta.

Thank you for your support.

ASME GAS TURBINE DIVISION
MAKES ANNUAL CONTRIBUTION OF
$10,000 TO AMERICAN NATIONAL
STANDARDS INSTITUTE
(Total of $20,000 given to date)

The ASME Gas Turbine Division's Executive Committee voted in
1984 to pay the American National Standards Institute $10,000
annually for administering the Secretariat of ISO/TC70/5SCB Gas
Turbines. The contribution is a three year commitment by Gas Tur-
bine Division subject to review prior to the beginning of each year.
The annual contribution enabled ANSI to apply for and be assigned
the ISO/TC70/SCB Secretariat.

NEW CODES

AND STANDARDS
COMMITTEE FORMED THOMAS E. STOTT

During its meeting at the
October Joint Power Generation
Conference, the GTD Executive

HANDBOOK

CONTRIBUTES TO NEW

Committee reestablished the
Codes and Standards Commit-
tee with Mario DeCorso, West-
inghouse Corporation, as
Chairman. This Committee will
work in parallel with the ANSI-
/ASME B133 Committee-
Procurement Standards for Gas
Turbines.

It is a pleasure to announce the
recent publication of Handbook of
Energy Systems Engineering,
Wiley Interscience Publications,
New York, 1985. Tom Stott, Assist-
ant Treasurer of the ASME Gas
Turbine Division, is the author of a
substantial chapter on “"Gas Tur-
bines” in this new book.

Download service for the GTSJ member of ID , via 18.116.239.148, 2025/05/17.



and ASME Gas Turbine Division.

The ASME Gas Turbine Division will contribute up to $50,000
annually in scholarships for ASME Student Section Members.
WHO'S WHO in the Committees of Gas Turbine Division is a
directory of all administrative and technical committee members.
It is published annually by the INTERNATIONAL GAS TURBINE
CENTER and contains an alphabetical listing with the committee
members’ names, and addresses. Complimentary copies of the
current edition are available from the INTERNATIONAL GAS
TURBINE CENTER.

The INTERNATIONAL GAS TURBINE CENTER publishes a Direc-
tory of Technical Papers from ASME Gas Turbine Division Confer-
ences dating back to 1957 The Directories are available without
charge and individual papers may be purchased from the INTER-
NATIONAL GAS TURBINE CENTER for $5.00 each prepaid.
The annual Internaticnal Gas Turbine Technology Report is com
piled, published and distributed by the INTERNATIONAL GAS
TURBINE CENTER. Complimentary copies are available from the
INTERNATIONAL GAS TURBINE CENTER.

The INTERNATIONAL GAS TURBINE CENTER sponsors the Fluid
Dynamics of Turbomachinery study program. Contact the INTER-
NATIONAL GAS TURBINE CENTER for details.

The INTERNATIONAL GAS TURBINE CENTER sponsors and dis-
tributes a home study course on Basic Gas Turbine Engine Tech-
nology.

The INTERNATIONAL GAS TURBINE CENTER publishes and
distributes without charge the quarterly ASME Gas Turbine Div-

ision Newsletter. Persons interested in receiving 8 complimen-
tary subscription should contact the INTERNATIONAL GAS
TURBINE CENTER.

The INTERNATIONAL GAS TURBINE CENTER is the source for
information on exhibiting and participating in the International Gas
Turbine Conference and Exhibit held in June of each year.

The INTERNATIONAL GAS TURBINE CENTER sponsored the
ASME Education Seminar Program.

The INTERNATIONAL GAS TURBINE CENTER is a sponsor of the
U.S. National Committee of the International Council on Combus-
tion Engines (CIMAC).

The ASME Gas Turbine Division organized lectures presented in
the People's Republic of China in the fall of 1982 and 1884.
The ASME Gas Turbine Division organized the 1985 Beijing Inter-
national Gas Turbine Symposium and Exposition in the People's
Republic of China.

The ASME Gas Turbine Division has contributed $20,000 to
American National Standards Institute for administering the
Secretariat of 1ISO-TC70-SC6 Gas Turbines.

The ASME Gas Turbine Division has administrative and nominat-
ing responsibilities for two ASME Awards: the Gas Turbine Award
and the R. Tom Sawyer Award.

The ASME Gas Turbine Division sponsors the John P. Davis Award
for outstanding technical papers covering gas turbine applica-
tions.

The INTERNATIONAL GAS TURBINE CENTER is sponsored by the ASME Gas Turbine Division and funded primarily with income
received from Division projects such as the annual INTERNATIONAL GAS TURBINE EXHIBIT.

Services and Projects of the INTERNATIONAL GAS TURBINE CENTER, Atlanta,
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