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1 TfEE T, COHEHEAHIT % 700°CH A-USC K /13EET AT LDOBFEOHIRIC
OWTHEH L, KV AT LAOEBEOGEL DX —ro—2 e L L TENEIRAEE &2
S EME 2 TN Ni A4 0BRGN R ANTITIER S, D7 U — T REEREE ORIz >
THARTWDG. £, Y RTAOFEAICET TUIEEHEINRD b, HicHBo s ) —71H
Gl TEOMESL A FRE TH Y, T OK L EERIEMIERETE L L Ol SIEOEEEZ R L,
AL DOEF, BB IO EZRL TN,

H2® 7 ) =7 ERIpEE) &SI K DGR TTE) TIE, Bz lCBs Sz y-Niz(ALTI) 8
DIEFERH 20% TH 0 fESRIEK 150~200um O Ni HEEES 4 TOSIX-2 % VT 700°C~
750°C, 145~400MPa |2 T 40,000 B D 7 U — T HEWaRBR 217\, 7 U — 7 B ZEE) 2 7~
TW5., ZTOREE, 7V —71F, BEBIOSHICELT, 2Fmo 8E %27 U —7NEOFLE
N—E L A nddE (8 1) ThHO b, TORKOTHEITN20%E DL, £72, 20
FHIR D ZEFNTOT D HEIN LKL TR B TENTE NI T T 5 5 00, KINIZE WD
TH—IZHEIT T2 EEZHONIL TS, UbEnn, BETOMIIEIILD 7 ) —7HEEMM
X, IS INERBR ISRV T S, FEEL LIS 1T D 20%LL RO OF A2 IV TR R 2 43 & e £
EEHOIUIFREETHHL Z L E2R L TND.

53 E [ S KITTICIRFRDOFEE ] TIE, RIEOREENS TOSIX-2 D7 ) — 7Tkt % H
WT, TSR OERIZK T 2 S %2, HMEZHCHEY TR 0HE EBICHEL, MXick
FIETIENER (OTH) ORBEZFHITND. ZO/KE, HTHOEIX, 7V —FD~vrnm
OTH ec ODHEIZHESTHEML, ZOM X O I3 585 AHV 1% ec D 1/2 3 & il
RIZH Y, ZIUTOTHOE AN K DEALEE OB IR 5 iR _TWb. LizRn->7T,
W HBT DAHY iU ec 2 HEE TS, SIEICEVEEEO D 2 BREFMN ATRETH
D EfEm LTS,

Ham DEAREM O SIS KIETIRERB I OIS AIORE] Tk, $3ETELNMAICKE
SNWTC, FEOAHV InDec B HEET D Z & &2 BIIZ, TOSIX-2 % FAV TR 23 55T e R LAY
E TR BIRER X OUS TR TOT BN 20%UNTD 7 U —7F B AZ1TV, AHV &ec
DR ZHRTND. ZOREE, AHV iZecD 12 FLBIBRICHD Z L, £7-, TOMEEIIE
ERBIMESHERMESETT2ZL2HLNILTWS. ZOMESOKTIE, SEIFEZY
—7HOEEIZ L DY T NNT o F Y — DN BEE 7 D 2 LI L DEALE O IR 5
EIRRTND. Lo T, MEEERIC L0 EOFEMZTMT D7D DAHV L ec DIEER 215
LI, IEHINERBREY TH D LR L TV 5.

555 B SR O SIZKIET y MHOBEROZE] TIL, BN ¢ HOBEEER vy 2 4%
(Alloy 617) ¥ X 32% (dlloy 520) OWEHEEZHNTY U —7HEEEBRZITV, AHV Lec D
BRZHRTWD., ZORE, WIFNOBEBAHV iZec D 12 F L HFIBRICH 528, TOME
X vy OBDITHEVMET T 52 L2 R L, ZORTIEY 7Y 2 —DRIC & % ah 5%




OWNZERE T 5 LTS, Lo T, Ml SEIC K 2HEEFME, oc liZxt L TAHY 23]
IR 2 DILD V%L EOAEICEHATEE TH D Lk T 5.

Fow HIIECLD 7 ) —7HEFMETEOME] Tk, siEE CICHmA s iR, FE
10— OFHMERI R D7 V=T OFTHLr V —T R el SHIEIC K - THEE T 5 B4Rk 7e
FIEEZIR LTS, F70, TOZUMEMRT H7-012, FEREOEE 245 L= TOSIX-2 D
U — 7R & RS, RFHIEOHEERE A MGEL TWD. ZOREE, MIJEE 7 U —
TOTHBLOY U —FWH %, BEFMEE O & 72 5 Factor of 2 OFIFHNIZ THEE FIHE T
b5 EREEL, RFEZXVy BHE%L LoG&n 7 )V —7HBELZHIT 2 Rl T LR
WCHIATCE 28070 FETHDL L ER LTV,
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This thesis proposed practical creep damage evaluation method by means of hardness measurement
applied for y’-Nis(AlTi) precipitation strengthened Ni-based wrought superalloys, especially developed for
700°C class Advanced USC steam turbine rotor material, 7OS1X-2. The long term creep testing up to
40,000 hours of TOSI1X-2 revealed that 80% of creep life, and up to 20% of creep strain, &, is dominated
by acceleration regime (II), in wide range of temperature and stress accelerated conditions. It is preferred
that vickers hardness should be measured at homogeneous creep deformation at grain boundary and interior
during regime (II). The hardness increase, AHV, at crept portion of the ruptured specimens is proportional
to the square root of local creep strain, &, suggesting that creep strain can be estimated by measuring
hardness increase at stress aged portion. The AHV- & relation shows testing temperature dependency due to
recovery at high temperature, and thus AHV- & estimation standard line should be established by stress
accelerated creep testing. Hardness measurement with various commercial alloys revealed that AHV- &
relation shows y’ volume fraction dependency due to recovery in low volume fraction alloys, suggesting
that hardness method can be applied to alloys which contain more than 10-20% of y'. Creep strain, &, and
creep time, ¢, of TOS1X-2 was estimated with factor of 2 accuracy from AHV- & relations and € prediction
method, concluding that the established hardness methodology is capable to be used in practical evaluation
of serviced rotors.
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