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Fig. 1 Gas vessel model. Fig. 2 Observation positions and
construction of gas vessel

— 120 —



AHE719 dAd doAM ¢ LY i FANS At 1y 2 Y
e AL ddd] FosY "M B AFME Fig. 2914 A "B ¢
dFu RS HAAFoEZN ugH T2 o8 LFujEdo) wiygn Hgo) WAy
ste] ZAUA Y ol PR R HE2s 134 UES GdYs s AAsA w3 ¢
4718 EAA EREE EHF TYo| £ LFoES AR 1L
" dFuge] duUre WA ARSI 22 Y4B FYPsE veAde] 9
& 5 YA EASA L, 23 B F FEY staE FFEHoT ZAX ) HAR
Ao 18 EF O-Ho] YEIFEE dAsA

Fig. 32 484719 BT FF24HE o83t sty Y3 fMm
W AAZAE Yl adeltt 294HQ AMdE st 2399 2uy 2
AHEEA R, BEAE YA AGsA. a2y AT YR E G
d Aee 2Hdd & 78t dE&7)dE ey nge)l FAld 7t
7] qEol 2 MM e 3 GEE FAlo) AHEF Mo & AFVEE Hole
e s A8EZ2 3% MARC7.3S AHE31t}[6]

Fig. 4= 488719 deA2dd 4o AL 223 1% 242 Yy
T 2" & AT vk 2ol 4L 13 AMEES F 10417 A
Zo] AaHedH HY F o Aol HIEWE Lexe ¢HFe Z+F 1500T,
2,000bar2 FHoi7t Hla o 2A1ztE¢ HAXNE FAF £ 0~11C/ming £E2
Wzte 3y, 0~22.2bar/min® £:58 Z¢e g},

2 d7dAE 9 22L& M2 A4S sYsiad.

(1) 1= 25& g33le Fig. 2914 EAE "B 71 ¥dAS & ZA:A 4
g3 HEARE A

(2) 22 EE& @33t ZUX ol PR E(Fig. 214 EAIF A7) 2AE
e FoEH SKD61E 22t AHgste] E3A AEE vastyd.

(3) 32k &S FYdste 1EY 5+ 0-y AHEEE 2EE 7etstd
O-Ho] Zzatgd aFH F9lo 25 & AASTh

LA

o2
ro Mo o

—

2 oo pg

2200 4 —M— Temperaturc. Rapid cooling

@ Temperature. Natural cooling
& Pressure. Rapid backpumping

~—&— Pressure. Natural backpumping

2000
1800
1600 4

Q :

=) ° ~ 1400 4 ‘v:~

s W \
o 5 1200 -

1 \

Y © 10004 o

S O . .

723 -9 800 e ~

0 t ~. A

Gas Pressure & Temperature o B N v
= O 600 . i
TNy e

Working time, hr

Fig. 3 FE generation and Fig. 4 Gas pressure and
boundary conditions temperature conditions

— 121 —



3. 344} 2 2%

31. ¥9F £ ¥

Fig. 55 10X ZAA 5L 4 L7198 Yo shajlE ¢+ o] 1,000bar ~
2,000baro] 3, t&E71e] WE EUHL2E7F 100CY w Fig. 2014 EAIG [ HEd
A EFuE B3 FAX vidFe] 33E HAVNEQY LFvEH ZR9x vige
ABFeg yro FRYGE oot ojd dye gEAE7]9 [ XGA HEHo)
A F AYE Ui, 42 AL 19y d2ujEs ZdA uite
FFo2 ImmE AAEH Y}

Astoll 9J39d, du/dee FHE719 FPAZL T4 0986~0998L Ve U=,
ol e Ade &FulF BT ZTUEX nlgd AP ¢FujFe 259 ¢
o8 Wyo] dAse FFAH 23 dyol ImmiAH ZAY F 2~14mB FHHIE
RAE st} 7k29te] 1,000~1500barZ A E o] H|ZH mEA BES
A gk 7k2Qbe] 1500bar o]l duldez EFYE AL ¢ $& gt

Fig. 62 10A17ke] ZAA|1ZbE<t 8719 URe) 7lsfxl= t#Ho] 1500bar2
dAsti, ¢HE719 U EHLT7 100C~200CY of Fig. 201A EAS I &
oA &FuE w3 ZAA v B30 I 2xAdFL HMEr) 95ty
AAZIEQD EFoEH EWUA vige 2o Yo FAAsS aPo)u)

TN BAFE vte} o), dy/dee AT F Hexs Huysgtde) HE
3AIZE FHL 9F 097~0.992 A T+ dyo] 1~3molY oyt FPAIZE 3A7E o] &
dHE7] WEEYE X0 ©We} dy/de>10) B2 dFuEni ZdxR vt
gFogFo] AYdtes TG FAHFA YFPLE ¢ F Uk

5| Add B9 2X7F 300Co| 40l HE dy/dy>10 Hed o)A 933
Eol & &FuEol LeddA F¥Po) aA B 4A TF d,slmmS

Z7ste] FFuIFY Ehol $F, v Fo LAY sH5Aol YLL ol

Lo rir

1.02 T T T T T T T T T 1.10

== (Gas pressure : |000bar . 1.08 ) === Maximum tempcrature on surface : 100°C |
1.01 = = = Gas pressure ; §300bar : ~ = = Maximum temperature on surface : 200°C
- Gas pressure : 500bar 1.08 - -+ - Maximum temperature on surface : 300°C
w —+=-~Gas pressure : 1 700bar © e Maxitmam 1 Lo dface - 400°C
E 5.00 b Gas pressure : 2000bar E 1.04 1 Mai m temperature on surface . “
= = aximum temperature on surface : 500°C
h-] o 102}
z g
g S 1.00
Q E 0.88
3 o098 = 0
[=% Q. 086
2 B
8 97 o o8
0.92
0.98 s L N s 2 " s s 1 0.90 " A ) L L " n 2 s
1 2 3 4 5 8 7 8 9 10 1 2 3 4 H 8 7 8 8 10
Working time, hr Working time, hr

Fig. 5 Displacement distributions at zonel  Fig. 6 Displacement distributions at zone I
in fig. 2 as function of gas pressure during in fig. 2 as function of maximum tempe-
working of gas vessel rature during working of gas vessel

—122 —



Fig. 59 Fig. 69 Ao ofatd ¢ &7)1o dFuyRA(Fig. 29 1AL %
5] li}“‘%—% 238 F oy 33Y du/de TtagRTE 3—5—4 ofé}‘—% 2
gon, =7 300Tolst2 WAL ¢2rEay FAE 44 so &Fn
| LS A sof BE3 EL HAY = Q.
Fig. 7(a)= 11} LEA ol Ttacte] niXe JFE Fotsiv
ZAAAES dHE7I] R FHLSE7 100CE F98n E8719 i 7}
s x= ste ol 1,000bar~2,000bard w Fig, 2014 FAIF DEEe Falz ulcte)
dAd ¢FolE U Ad-dd Ateld] BFE AAYEQ BFer Yro] ¥y
g3t adgolth ot d & &7 MAGelA Waol 44 F AYE vg

,

nir_gr-{rx

o

H3atol 10417k

Wi, d,2 488719 ONAHe Zaxe Adge Fo g ImmE AAHA.
w3 3] de/d,ol ERA vhete] M dRuiFe] JPL SKDEIS AEHS
3¢ vwstgc

M & & e uiep Zo] EUX wige] AA7l ¢FvlEd ASt
SKD61l 73-5-oll B8t daw/d,7t ®A SAsted oJRAE d2ujFe 249 E9
A 47 SKD6LO Hlgte] &7 wjEoln, U 25272 100CAA 7F23ko)
SESrE dp/d,e BA TASE AL Fig. 7(b)olA] BoFE uie} o] Tz
gtgtel]l 7R E 7hAYge)l BS54 E ZAX) AAWEer S EAAY 1

ool Amoz 053] WEolTh
Figs. 8(a), (0)E 13 BEA%e) WHFLEsl ojAe a3 sotslr] dste] 10
Nzbel AYAZIES FE gl UR EBELEIF 100 ~500C 02, ¢ 7))

WRol 7hsiAE gEel 1500bar2 FAY W Fig. 2014 EAIS MEEe Fax
dehe] M3 %2olE GUR UG Atole] IS AAYIED BIFo2 ol
2AU8E agolth £ Figs. 7a) () $UFA I de/do) EAA vpe

o da" &FviEe 43S SKD61E AHES A9 vusd

Fig. 8(a)ll X BodF = upet o] FAHA niee] A7t d2ulFed Ades ¢
HE7 F e 2=7F 100CAAE FY duw/d<1oAT 2E7F 200C2 453w
H 2= xdo] FAEHE 2AZESH % de/de=1S AT 283 =71 300C
oldel HW du/d,>10] =& AlZke] welxm f¥lgt W8S dA €l Fig. 29
[ ASNM duy/deol BRLE Roll Blete] du/dol TLE A& U9 vio)
A" gFvge]l e st dUH ez FAol & SKD6le7] wEo
A 27t AE LA 4HE Y3y wE o)t

Fig. 8(b)= 2drl9 vtaiAQE SKD61Z AX3 Zdd 249 I3 FEo
wFrlFol Blated B wFol k& WREEIE 30T dY W de/de=10)
Aok old g Alzbel 641 ol AH}ste] SEeh ol WolAW x|
Wetdy/de<1E 7] A Zel7] o st AEe 33 WEE @@Ets 0-Fol I
Aoz A "o Ju dH &7 259 kEzdel Ayt Hle Akl W
FZE7F 200T o) dol 59 Fig. 8(b)llA RAFE uvtel o] du/de=10] =of 23
2575 s EFsHA FFd

m\n

—123 —



1.0 - Tt T T T
08} +——=Gas pressure : 1000bar j
-~ = = Gas pressure : 1300bar
0.8} - - Gas pressure : 1500bar -
'UM Aluminium —~+=-=Gas pressure : 1700bar
2 07} - Gas pressure : 2000bar -
)
3
© os
E
QE) 05
(%]
Qg 04
=S
& o3
a 0.2
0.1} g .
. L . L " L L L .

0 3+ 2 3 4 5 & 7 8 8 10
Working time, hr

(a) (b)
Fig. 7 Displacement distributions at zone I in fig. 2 as function of gas pressure
during working of gas vessel (A material in fig. 2 is aluminium or SKD61)
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Fig. 8 Displacement distributions at zone I in fig. 2 as function of maximum
temperature on the inner surface of gas vessel during working of gas vessel
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Fig. 11 Maximum von Mises stress distributions of gas vessel with temperature
variations after 5 hour working of gas vessel(A material in Fig. 2 is aluminium)
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