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Creep Characteristics of Alloy 800H
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Creep tests of Alloy 800H have been carried out under the constant stress condition in the atmosphere,
which is a leading candidate material for a thermochemical hydrogen production process. Test data of creep
curve, minimum creep strain rate, onsct of tertiary creep and time to creep rupture were obtained. Although
many data of the alloy have been taken at the National Research Institute of Metals and in the United States,
so far the tests were conducted under the constant load condition. When we try an inelastic analysis based
structural design, the creep constitutive equation is mandatory. However, the data obtained under the constant
load tests are not adequate for this objective. Therefore, the tests under the constant stress were implemented
to obtain the basic data for the constitutive equation.

As results of tests, it has been observed that creep curves can be differentiated into the typical classical
shape, that is, Iry + 2ry + 3ry creep, above 50 MPa on one hand and into a non-classical shape below
50MPa on the other hand. Therefore different types of equations are needed above and below this stress.
Though the creep curves showed different shapes, the relations between the minimum creep rates and stresses
were fitted well by the straight lines on the logarithmic-logarithmic chart. Similarly, the same kind of
characteristic was observed for the time to creep rupture. It was ascertained that creep curves could be
represented by the Garofalo equation well in the classical creep regime at 800 to 900°C. As for the non-
classical creep regime, an exponential function was revealed to be suitable, but the formulation was difficult

due to the wide scattering of creep data themselves.

Keywords: ~ Alloy 800H, Heat Resisting Alloy, Creep Characteristics, Creep Curve, Creep Strength,

Minimum Strain Creep Rate, Creep Constitutive Equation, Microstructural Examination
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Alloy80OHITKETOAHTHY, RBEDJISHKE ( JIS 4901~490
4) TR=v A7 a AGEEELIFTNTVAE=y X AH30%, 2 abf20%, 5 0%59
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BTHB D, RIREBOBRER EOBRBEMIL AL TV, BE, B&RT
OEBTH#RBFFELE (HTTR) KBWTH, 50%ULEO=v V2 ELREOMBEEL
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(LB LA AFERE o RDEAMEE LTEXLLNTWD,

Alloy80O0OHDHERMKEICELTIZ. XEASMEDCODE CASE N—-47%
IZ1400F (=760C) ¥TCOFRSHENBEHEINR TS, 2, BOKZONRYy 7T —
B ripofcBbN5%EEE LTORNLFRFTO#RED 23525, BAETIIE&BH R
FOREBT— ¥ VRUVHT T ROSEBHEE OFFCHELZ EDBLHICRE SN ERRT —
&5 .0 RBNHBH,

LA L. BRSSO R 2 ERMEMITIZE SO TIT ) DIy U — 7B AD LEIZ
BN, BRMEBHNFETOXEICR T2 V—TRBRTF Y IWE—EOHFRHETTRESL
LD ThD, RATDL D RTEHEEOBEY CIXIZ OEGNENTHDH, £& LTS
HDOES BOTHEEBOWEL T BEDEEZ XD L. 7V —TERZLVREPBIT D
b CIBVDOT, EH—EDORGETTCELNLET—FIZESNTY VTR E BRI R &
TChHhBLEXSB, ¥7-. CODE CASE N—470#HFISHEILXT 6 0CETTHDHHAN
[ STatEATII95 0CETOBERLETHD, B, MBABED T U —7HEL, BLEA
— BB OBEIC L > THEBEAND, 2O RRAEZBEE X T, BPEOA—I—DXK
RIESNORBAZERL, [SH—EOXGT TV —FRBREERK L. 7V — 7R ER
OEWT—2LTDHLELL,

RE&X. IBE700°C, 800°C, 850°C, 900 CRU9 5 0 CORKPTEM L7z, LA
Fiz, RERAEL. RBAE, 7V —7HR. B2V —FOTHEE, 3RSV —FBRAARER.
7V — FREWTEER. EFEBEMBIC L A BB ORBERROCEEANER L7 Y — T HRK
Rz OWTERT,

F—AEHEORER., ARBICH LEREMICoWTIE, 7V —7HRIIES 5 OMPaZz L LT,
IVERATITREDO 1R+ 2+ 3K 2 V—7FM2 788, LVIERENTIR. 1RZ7 V-7
DOFERLNRWERRBEELTT BN o, 7V —THRERBIERTHIZLRDOLT,
WY RAMHRO T CAY LB/ OTHEEDEIIERCRHEOGEZRE, MK/ 77 LT
BLERICE-TWED, (72, 7 U —THEBERIC OV T HRERIC B RERELSTETH D
DAL ENT, BETRBRA O 3 VAT CHRERMS L 2 BMEMET o728, RE.
I X BENRBD LN, 7 VTR OVWTIL, 5 OMPall L& S /1AITHL
Blgyir 2 ) — A2 TRT800~95 0CHT—RIZDONWTidGarofalodRTERILTE 72
A, 7 0 0CRIBEISHMD r — R oW TRERMEVBRETH -T2,
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2. EBRFIE

2. 1 $tR#H

HERMEDA 1 1oy 800HIE, BAXFU LR () WTL—FEBF0627, F¥—

-

VEE12CLO63D¢126mmXEE600mmOAEHNTHS, Table 2. 1K
& DALFERST &R T

WEHFHEIZI IS G 4901 IHAMMBEEE) ONCF 80 0 HIZESWTEESh
oo BVAEESMII1 1 7 O CTEBEBRER, ARH L, BEAKEIZASTM No. 3%
By LTMIE L, SRHOFHESEEII150um (ASTM No. 2. 5) Tho
oo FMBAROBRTICOT BB AREREZTable2. 21077, Fig. 2.1
R ANM O BABE T,

7 Y—FRBFIL, Fig. 2. 20FRTEATHOEES 6 mm, FEAMERN3 2mmoON
BRBA L, Fig. 2. SITRTFATHOERN 1 Omm, ERMERE 5 2 mmoFERR
o EERHER L, ThOORERMALORIIEBEZF i g. 2. 4I0RT, RBROMBR,
RERF AT & BB DR o T,

2. 2 BBEERUBRBAZ

7 ) —7RBRY, BERIENNMBESFROBRF ML A1 o1 Eid e 1oL —
K27V —FRBHEA AV TRIFCER Lz, RBRAOZ Y-, RBAEREORVE
2HRDT I AT aray RCHEAMIERYEL, ¥E1./1000mmDZER) b T XBIZfL
HTHEL, 2HOETREOENEELHBOOMEE L, BRBRREY, HABRAFOELMO LR, &
R, FTEIZBRY T2 3KORBBEMZLVBIE Lz, ETHIOREDEL, HRK2CLUTTH
270,

WELEZ V—TEREND, 7V —TEROBRIIBHEB—ERZNLD Z L2V, 2
BEAMOERR—HRTHD LOREOTIMEEOELEHETRD, IShE—EILTDILIR
HMEOEEZEHLE, 28ORE S 2L DT T, B/hBLEZ50g s L, 7 V—TEROE
FIZEDOETHIMERMY EAHEICLY., 0. 5BLUNOKEETCIEN—EDORLEEER LI,
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Table 2.1 Chemical Composition of Tested Alloy 800H

Check Analysis (in%)

C Si Mn P S Cr Ni Cu Al Ti Fe
0. 07 0.39 0.98 0.011 | 0.002 | 19.95 | 31.12 0.25 0.20 0.50 Bal.
Table 2.2 Mechanical Properties of As—received Alloy 80CH
Tests Temperature Mechanical Properties
C
Tensile 0.2% Yield Stress | Tensile Strength Elongation
MPa MPa %
Room T. 189 516 54
750 111 244 56
Hardness HB
Room T. 121
Creep Rupture Stress Time to Rupture
MPa h
750 113 110. 3
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Fig. 2.1 Microstructure of as-received material.

Mi2
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Fig. 2.2 Creep test specimen of ¢6 in diameter.

M18

=
25 || | 52 | ‘25

70
130

Fig. 2.3 Creep test specimen of ¢ 10 in diameter.
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Fig. 2.4 Cutting plan of creep test specimens.
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3. EBRHERAUOELE

3. 1 7 VY—pilr

RBRF—FZD—E%#Table 3. 1ITFRY, ZZT. 800CH70MPa, 900°C»H35
MPad> 7 — R IZDOWTIE, T—F OB, BERREToLLOTHD, nfio (MPa) I
U TR t . (h) 2K/ 7oy b4 5EFig. 3. 10X5Zhky, #
REBFICER LIRS, B/BREBIZLVERBEZSIWTERILT D LU TOXERERD,

700C tg=3. 055X10!6g~6- 506

800°C tg=3. 918X10Ql4g 6 461

850C tg=7. 202X1013g~6- 480

900%C tg=6. 439X101lg5 792

950C tg=5. 103X1010g~5 622
WS o DEBOREERFHELEBR L TCERTHILDEL, TNHODOEHEER L -T-6. 2 &
35, tg=Aro & 2LBWVT, BEAROHEZRD Iy b HEFig. 3. 20L51IZ%
V| IRBEERTEMIIArrhenius DX TS = L 3303 5, #R. MENTEERT NG S R ONR BEK M
HRARTRENDZ LI 5,

tg=7. 78X10 %exp (47200,/T) xo & 2 (3. 1)
TIZT. tg 7 U—TREETEER] (h)
T : $xHEE (K)

2V — FREWT RO & REMTRE R OBRE F i g. 3. 3R, F—XIiEboxizbh s, U
FTOBEMMBIHESENDB,

i) RERMRENL., ISR BICLERW S U — TR B ORED T 5,

i) 70 0CTIXZ U — MR ON BN IREN ERTHIZ Lo THINT 528,

95 0 CTIIHWETT 3,

EERMT 2 U — BB OB BT A EAIEHAE & T—ROICED LN AR TH D, Rk
BUODREBKFEC OV TIE, HTTRTEREBINLT—# % THIREREMLED B Z L 1HE
SHTWVDHH, HAIIEIZ750CTROKREL, 850C, 950 CLIEEERIZAVELS L
TW3,

MR 0 LR OBRE F i g. 3. 4127 Y, Zhii-oWTb e BUERRIED LR
5,

3. 2 JU—TER

HBRCHESHDIMODELY KRZLVEZ IV —T0FTHe () EHBELTRIMHEAL
e
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e ()= €o+log, {1+ (AL(t)/Lg) } (3. 2)

T,

AL : 2B0HIEHE

Lg:/—VRE

£ ot IO A
ZIT, H—UREELgE LTI DIEMOREENLOEDEEELSIVWERSEEM L,
HOTHe (OREEETabled. 227, ZhbOEIHEHEOTHRICHEETIHLOTH
BB, IEANCH LCERTIIES D O XhR0iIEbo0nTRY, BMUOTAUNDRELE X
BZRELOLEEINTVWDS, F72, BEOHIZ, HIZT7 0 0 CORBBIDT — X TIIEBHEOT 4
EEZLNDHLOLEENT VS,

Kz, RRWCLVOTHREELHE L, ZOBE, WHFE TORHEEZ 8 0~2 0 0% L7k

Mtz d s e (V) ROCAtDEEER L7,

e ()= {e (t+At)—¢ (t) } /At (3. 3)
BEDZ V—FO0FH e () ROZ U —FOTHREE ¢ (1) 2 RBEMICH L0y L

M#Fig. 3. 5~Fig. 3. 37kFY, MPRERVPGAHD/NENGNPLLUTOLSIZ
BFILTH B,

700C 8 5MPa (Fig.3.5), 11 OMPa (Fig.3.6), 1 2 5MPa (Fig.3.7),
1 6 OMPa (Fig.3.8), 2 0 OMPa (Fig.3.9), 2 6 OMPa (Fig.3.10)
800%C 5 OMPa (Fig. 3.11), 6 OMPa (Fig.3.12), 7 OMPa (Fig.3.13),
7 OMPa (Fig. 3. 14), 8 8MPa (Fig.3.15), 1 0 OMPa (Fig. 3.16),
1 2 OMPa (Fig.3.17), 1 5 OMPa (Fig.3.18)
850C 3 8MPa (Fig. 3.19), 5 OMPa (Fig. 3. 20), 6 5MPa (Fig. 3.21),
7 5MPa (Fig. 3.22), 9 OMPa (Fig.3.23), 1 1 OMPa (Fig. 3.24)
900C 2 4MPa (Fig. 3.25), 2 5MPa (Fig. 3. 26), 3 5MPa (Fig. 3.27),
3 5MPa (Fig. 3. 28), 5 OMPa (Fig. 3.29), 6 5MPa (Fig. 3. 30),
7 8MPa (Fig. 3. 31)
950°C 2 OMPa (Fig.3.32), 2 4MPa (Fig.3.33), 2 9MpPa (Fig.3.34),

3 5MPa (Fig.3.35)., 4 5MPa (Fig.3.36), 5 8MPa (Fig.3.37)

ZZT, 800°C. 70MPakTt9 0 0°C, 3 5MPan&UTIIFHIE BRARDHEENEBOLNLEZD
CTHRRY LTHEALEZLOTHD, BETCIHBER LT — BB oM, B Tiie B
52 V—7HBRIELNTZ, Zhhb, RBAEREICLDZb Lo & LEBOEICLY 2 Y
— PHEINIKRBIZEDLD ZEBabh5, ThODMBRERDE, Fig. 3. 14DL5ITH
B2 1R+ 2R+ 327 V—FHBETRTHLOLHEM0, Fig. 3. 33DEIITHBEONDL
37 V=72 B H#HBRETT LD, TOMBLRBEOLONHD, 7 U —FHEDE
FRR LA THDHIC, Bt 2R ¢ g CHRBREL, BEZLICELDTRRLE, =
nNooREZFig. 3. 38~ Fig. 3. 4277,
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700°C Fig. 3. 38
800C Fig. 3. 39
850C Fig. 3. 40
900%C Fig. 3. 41
950%C Fig. 3. 42

700CTIXIIRY V—T@Eb 3R V—TFHEODRLER 7 V- BREOHEERE HD
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N DT —ATRBERM L 27 YV —FTEENEMT 23K ) —FSROBBRPROND, 85
0°C& 90 OCTIEEIMU LB HRD 2V —FHBROENEEIZ/RD, 95 0CTHHERED
ELEDN, 2T3KRI7 V—ROM#RE2oTWD, BiZ, HBRIIEHDIEFTLEA TS b
TR, HD2FBKREVWIEERLTWS, UEDBENLZB L7 YV —THROWE
RiIEx THY, ThbE2ELOTERMLED L T2 LIEERRESTHEIND,

2 Y —TEHEBMERRDIGE. EF (&) 7V —-FOTHEEOF—IPEETH D, H#AH
27V —THBOBEIILZOEEB SO+ BRBETRO OIS, TOMOBBROEGEIZ
IR LW, 3RS Y —ROBMECEOHBRE I BRI S L, FlXiEFi g.
3. 11 %#RpL. —MOTHFEPIKEL RoTe¥, OTHEEDOREIBONZRY LITH
SLTHUREIZKRESRVBENICE-TWD, LEX-T, ZOHMBRII2EED S U—F2b
BRENTWALEEZLNS, ABRETIE. 20X RBE. FiZ2BEOUTHEE OHR/IME
EEEOR/NOTHEELTDHZLICT D, ZOHE. ROLOTHBEEOMIIR/MEIZIZR S
ROD, T TIREFHIC LN TR/ UV —FOTHEE] OFEE2RAWZ, 20X 53R
FHETHI LWL, hOTAHAEE=0L VI LI RFREEZERETHZENTEX T V—TFE
WaEh%E B85 5 ETHAMN LV,

T OREIE LB o TROEBNOTHEE ening Tab le 3. 3100, SAKHLT
mNgE 77 kicSay b4 BEFig. 3. 43%B%, Z2CEMNTE, BWEEND 3K
7 ) —THREREHERTIHEEBV O S LERE TCER L, ZRE W UTOEEINHS A
2725,
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iv) BT 2 U — T HMBROBAIZIE. KRB E, WThOBEIZBWTEH 2BRD 2
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BENTHD,

logetpnin=10g , Ag+Bplog, o0 b LTEHKAKRUB2KR®DS, BDEIZ7 O
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77 7 CHSHREOWEIZHN LTTay b5 EFig. 3. 44DX5120  IBEKRTEMHIIA
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700°C:

£ .=1. 66X10 1605 87 (3. 4)
800~950%C:

t .=4. 194X10%%57exp (—49300/T) (3. 5)
BEDIY, 7 U — TR L B/NOTHREEOEEZ TN ST 7 B oy D EEH
BoBEEbLFig. 3. 45107740 CHERBEESPEOND (Monknan-GrantDBEHR)
HREENS MEOREICHAVOND 3K VU —7BMEMIZ OV T, KBEDOHATH 505,
7Y —FPHBOEERIZONWTERTAHEOBBI D EE2T— Y BEERAR, 7 )7
HBONE IR LAY PR EICR RIS EFig. 460L) ZRKHAEKIEAEOHEEHED
TR BEELSFRETH S, L2 TRTEROIIICRD,

700C: t3=2.246><1015€xp(—6.040) (3. 6)
800°C: ty=1. 751X10'exp (-6. 360) (3. 7)
850C: t,=3.553%x10'%exp (—6. 3840) (3. 8)
900%C: t3=1.376><10126xp(*6.060) (3. 9)
950%C: t3:1.045>(1ollexp(—5.890) (3. 10)

3. 3 MEEOLBHEERE

e EAFEMSE A VT, FIERECH LTEREHORE LBEAOHE 1 7 —R 320V — 7k
BORBRF OMBRELITo T,

Fig. 3. 47~3. 5 1{CHEKEOMEBHAMEE T, FEIX (a) , (b) RV (c)
PIEIEA (d) , (e) RW (f) P@EIEHTHZ, BANEL. HEH, H5mKZ UK 1 Onn
NEIZ AT T AT BEOEE® (a) , (b)), (c) RO (d), (e), (f) DIEIZIE
RTH 5,

—BRICR OB X DI, BiR. BIEHIZRBICZLEN o TRA RBEL 20 | BRI ABEN R
BIZARBEMDBRDOLND, . BT RRNARELSERELTWDZ L35, A4
BOBE. 7 U FEHEGMNEETHY . FFIZ5 OMPa Lk VIR TIIE & L bz V—71
(BB AN B REHEINEL D 7 V —FHBRNRF LN, Zh & @R S ORIZIIAEEEM&E
RS bR, FIXIE, IS TIIRBE CTHRA RBEBR TR EICREITONDA, 8
50°C, 3 8MPaD ¥ — A TIIWERIZIIFAE R A FRRDH LRV,
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Table 3.1 Creep Test Results

Temperature | Stress Specimen Time to Rupture Reduction | Rupture
- Rupture Elongation | in Area | location
C WPa No. Size h % %
85 AH-117 6 3905. 4 17.7 40. 4 B
110 AH-116 ¢6 1538.9 21.1 37.0 B
700 125 AH-114 ¢6 561.1 19.4 39.9 B
160 AH-120 6 258.8 28.8 33.6 B
200 AH-115 ¢6 40.2 29.3 43.2 B
260 AH-119 6 6. 02 30.8 38.6 A
50 AH-3 10 4354.5 22.1 46.7 B
60 AH-125 ¢6 1012.2 40.9 50.7 B
70 AH-101 6 408.9 26.1 50.5 A
800 70 AH-111 $6 360.5 56.9 52. 1 B
88 AH-105 ¢6 81.45 59.7 64. 4 B
100 AH-103 6 41.55 59.9 59.9 A~B
120 AH-102 ¢6 12.03 78.1 76. 6 B
150 AH-104 ¢6 3.57 74.0 72.9 A~B
38 A4 ¢ 10 4144.5 27.4 42.8 B
50 AH-2 ¢ 10 645.8 33.2 50.0 B
850 65 AH-8 ¢ 10 117.8 64. 7 64.6 A
75 AH-108 $6 42.98 63.0 65.5 B
90 AH-107 $6 13.57 68.6 71.6 B
110 AH-106 6 4.09 84.7 75.6 B
24 AH-124 6 9218.0 17.6 28.3 B
25 AH-121 6 3531.8 25.0 29.1 B
35 AH-112 $6 654. 1 56. 3 60. 2 B
900 35 AH-109 $6 630. 5 4.6 50. 6 A~B
50 AH-6 010 89. 58 35.8 64.8 B
65 AH-113 ¢6 19.17 66. 3 66. 1 B
78 AH-110 $6 6. 68 81.3 69.1 A
20 AH-123 6 2163.3 32.0 35.4 B
24 AH-13 ¢ 10 862. 5 20.5 29.9 B
950 29 AH-12 610 342.8 17.9 39.3 B
35 AH-9 ¢ 10 136.9 30.1 43.6 B
45 AH-10 ¢ 10 25.93 58.3 56. 2 B
58 AH-11 010 5.00 55.4 69.5 B




JAERI—Tech 98-010

Table 3. 2 Instantaneous strain
Temperature Specimen Number Stress Instantaneous
C MPa Strain %
AH-119 260 9.49
AH-115 200 4.71
700 AH-120 160 2.06
AH-114 125 0.02
AH-116 110 0.15
AH-117 85 -0.19
AH-104 150 0.58
AH-102 120 0.13
AH-103 100 0.14
800 AH-105 88 0.07
AH-111 70 0.28
AH-101 70 0.04
AH-125 60 0.03
AH-3 50 0.04
AH-106 110 0.17
AH-107 90 -0.15
850 AH-108 75 0.12
AH-8 65 0.01
AH-2 50 0.06
AH-4 38 0.004
AH-110 78 0.21
AH-113 65 0.79
AH-6 50 0.05
900 AH-112 35 0.67
AH-109 35 -0.03
AH-121 25 0.02
AH-124 24 0.00
AH-11 58 0.08
AH-10 45 0.05
950 AH-9 35 0.04
AH-12 29 0.02
AH-13 24 -0.036
AH-123 20 0.0




Table 3. 3 Prediction of Minimum Creep Strain Rate
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Temperature Stress Specimen Minimum Creep Strain Rate Time to
No. Size Time Rupture
C MPa & min h
%/h h
700 85 AH-117 6 0.0030 1900 3905.4
110 AH-116 6 0.0097 1070 1538.9
125 AH-114 6 0.025 300 561.1
160 AH-120 ¢ 6 0.054 100 258.8
200 AH-115 6 0.34 253 40.2
260 AH-119 6 24 3.25 6.02
800 50 AH-3 $6 0.0098 3900 4354.5
60 AH-125 6 0.027 620 1012.2
70 AH-101 6 0.068 190 408.9
70 AH-111 6 0.091 160 360.5
88 AH-105 $6 0.38 45 81.45
100 AH-103 ¢ 6 0.93 20.5 41.55
120 AH102 »6 31 7.8 12.03
150 AH-104 $6 10.5 2,60 3.57
850 38 AH-4 ¢ 10 0.011 3660 41445
50 AH-2 10 0.055 425 645.8
65 AH-8 ¢ 10 0.32 80 117.8
75 AH-108 $6 0.82 30 42.98
90 AH-107 6 24 9.67 13.57
110 AH-106 6 97 3.00 4.09
900 24 AH-124 6 0.0011 6800 9218.0
25 AH-121 $6 0.0047 3150 3531.8
35 AH-112. 6 0.0061 560 654.1
35 AH-109 6 0.0069 500 630.5
50 AH-6 ¢ 10 0.0052 62 89.58
65 AH-113 6 1.85 13.0 19.17
78 AH-110 6 561 42 6.68
950 20 AH-123 6 0.0058 2060 2153.5
24 AH-13 10 0.088 760 852.5
29 AH-12 10 0.151 310 3428
35 AH-9 ¢ 10 0.42 109 136.9
45 AH-10 ¢ 10 1.62 17.7 25.93
58 AH-11 ¢ 10 6.5 35 5.00
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Fig. 3.1 Temperature and stress dependence of creep rupture strength.
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Fig. 3.4 Reduction in area versus time to rupture.
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Fig. 3.5 Creep curve and creep strain rate for 85 MPa at 700°C.
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Fig. 3.6 Creep curve and creep strain rate for 110 MPa at 700°C.
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Fig. 3.7 Creep curve and creep strain rate for 125 MPa at 700°C.
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Fig. 3.9 Creep curve and creep strain rate for 200 MPa at 700°C.
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Fig. 3.10 Creep curve and creep strain rate for 260 MPa at 700°C.

3 4 5
Time (h)




True Creep Strain Rate ( %/h )

True Creep Strain ( %)

16

0.05

0.04

0.03

0.02

0.01

JAERI—Tech 98-010

14
12

10

Alloy 800H

T.P No. AH-3(¢ 10)
800°C, 50MPa
t=4354. 5h

Constant Stress

0 1000

|
2000
Time

3000
(h)

|
4000

5000

Alloy 800H

T.P No.AH-3(p10)
800°C, 50MPa
tr=4354. 5h

T

(o)
t3=3960h

|
2000
Time

|
3000
(h)

!
4000

Fig. 3.11 Creep curve and creep strain rate for 50 MPa at 800°C.
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Fig. 3.12 Creep curve and creep strain rate for 60 MPa at 800°C.
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Fig. 3.13 Creep curve and creep strain rate for 70 MPa at 800°C.



True Creep Strain Rate ( %/h )

50

40

30

20

True Creep Strain ( %)

10

0.35

0.30

0.25

0.20

0.15

0.10

0.05

JAERI—-Tech 98—-010

Fig. 3.14 Creep curve and creep strain rate for 70 MPa at 800°C.
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Fig. 3.15 Creep curve and creep strain rate for 88 MPa at 800°C.
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Fig. 3.17 Creep curve and creep strain rate for 120 MPa at 800°C.
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Fig. 3.18 Creep curve and creep strain rate for 150 MPa at 800°C.
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Fig. 3.19 Creep curve and creep strain rate for 38 MPa at 850C.
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Fig. 3.20 Creep curve and creep strain rate for 50 MPa at 850°C.
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Fig. 3.21 Creep curve and creep strain rate for 65 MPa at

850°C.
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Fig. 3.23 Creep curve and creep strain rate for

90 MPa at 850°C.
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Fig. 3.24 Creep curve and creep strain rate for 110 MPa at 850°C.
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Fig. 3.25 Creep curve and creep strain rate for 24 MPa at 900°C.
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Fig. 3.26 Creep curve and creep strain rate for 25 MPa at 900°C.
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Fig. 3.27 Creep curve and creep strain rate for 35 MPa at 900°C.



True Creep Strain Rate ( %/h)

True Creep Strain ( %)

JAERI—Tech 98—010

50 T T T T T T
40 Alloy 800H _
T.P No. AH-109 (¢ 6)
900°C, 35MPa
£,=630. 5h
30 |- Constant .Stress 7]
20 _
10 | i
0 1 X | L i 1 | n 1
0 100 200 300 400 500 600 700
Time (h)
0.30 T T T T ] T
0.25 | -
Alloy 800H
i T.P No. AH-109(¢ 6)
0.20 |- 900°C, 35MPa 7
| t;=630.5h ° .
0.15 £3=5000° |
0.10 L ° -
- 0 o
%(9 éb@ c-.ﬁ.tn‘.:'A‘("Oqs‘!(l‘(Oiqz
0.05 |- 0. %S . .
&S £min. =0. 0692%/h
" &
0.00 &%%Qfab&b@ -
_0' 05 | 1 i 1 ! : | N | 1 |
0 100 200 300 400 500 600 700
Time (h)

Fig. 3.28 Creep curve and creep strain rate for 35 MPa at 900°C.
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ig. 3.29 Creep curve and creep strain rate for 50 MPa at 900°C.
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Fig. 3.30 Creep curve and creep strain rate for 65 MPa at 900°C.
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Fig. 3.31 Creep curve and creep strain rate for 78 MPa at 900°C.
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Fig. 3.32 Creep curve and creep strain rate for 20 MPa at 950°C.
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Fig. 3.33 Creep curve and creep strain rate for 24 MPa at 950C.
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Fig. 3.34 Creep curve and creep strain rate for 29 MPa at 950°C.
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Fig. 3.36 Creep curve and creep strain rate for 45 MPa at 950°C.
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Fig. 3.37 Creep curve and creep strain rate for 58 MPa at 950°C.
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Fig. 3.41 Stress dependence of creep curve at 900°C.
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Fig. 4. 1 Primary creep strain rate vs. time for 70MPa at 800°C.
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Fig. 4. 2 Primary creep strain rate vs. time for 88MPa at 800°C.
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Fig. 4.25 Creep strain rate vs. time for 50MPa at 800°C.
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Fig. 4.26 Creep strain rate vs. time for 38MPa at 850°C.



e(t) (1/h)

JAERI—Tech 98—010

10 | T T

Alloy 800H. AH-2
850C ., 50MPa

]0 1 ] [

1

0 100 200 300
Time (h)

Fig. 4.27 Creep strain rate vs. time for 50MPa at 850°C.
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Fig. 4.28 Creep strain rate vs. time for 24MPa at 900°C.
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Fig. 4.32 Creep strain rate vs. time for 50MPa at 900°C.
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Fig. 4.35 Creep strain rate vs. time for 29MPa at 950°C.
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Fig. 4.36 Creep strain rate vs. time for 35MPa at 950°C.

—93—




(1/h)

e(t)

10

JAERI—Tech 98—010

| | { | T I T
Alloy 800H . AH-10
950C . 45MPa

Time (h)

Fig. 4.37 Creep strain rate vs. time for 45MPa at 950°C.
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Fig. 4.54 Comparison of calculated creep curve with the experimental one for

45 MPa at 950°C.
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