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Method for Evaluating Crack Propagation in Slot-Dovetails of Aging Turbine-Generator Rotors
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The propagation of cracks in slot-dovetails is a serious problem in the overseas maintenance of large turbine-generator rotors.
has established a shaft-wedge design to prevent the propagation of cracks in rotor slot-dovetails.
the behavior of such cracks because of the complex stress distribution around the area of contact.

Toshiba
However, it is generally difficult to estimate
In the rehabilitation of turbine-generators

in overseas markets, it is necessary to estimate the propagation of cracks in slot-dovetails in order to offer optimal solutions to power plant

owners, who are facing various types of problems.

Toshiba has developed a method for evaluating crack propagation in slot-dovetails that uses finite element method (FEM) analysis and
fracture mechanics, taking the stiffness of the rotor and thermal stress into consideration.

1 FZAHE

F—V URERTIE, ¥ 7bDF T T —=VEIZTL v T4
YTREFVENTERPRET LN DL, WERFHT
SUENE, COSRFENMBEL L 72280 H 5 A%, B
TIRTIVLy T4V TES EROBEZHG S EERITITET L
TWb, —J, A OREREEER 2 .0, 2R
BRI XN DT 7T — Vi D E R E L CIE E 2 5
TWb, ERREORGFHMIIICB W TIE, BEESEE (UT)
e E DR KRBT &, S0 fERE % 3 5 ok AT
BEETHDL, L2L, FEEAKRTIEIRHEZHFEL 2VnEN
IO R EZ T THHIEND, ¥ 7T =IOV
THOEEBEOMF D LTHY, SROERIZOVTIILT
LML IcINTW v, B, oG EmMifz & A
MR ETH LD, SROMBEMNT & HE T 5 W
EoTWh, LIL, EICHEDAYFF YA —E X
ERMAT L0121, M SN EROGREZ BRET
FEliT 52 8%, M SN HEROMEREZ IS E A0 IERE
WA ZHETAHIEDNEETH b,

VL&, # Z2 A IRZER D (FEM) IS It & X — 212,
W EF % T 77— ViR o & S RN %
BIZE L7z LN, 7 F — VDX AR A = X LD
WTHRLNZAILE, BISE L 72 & 2400 5l 7 ik o B2

48

DOWTIHR 5,

2 TLyT«VIEAETROEERRICONT

75— VEBDE R, 7Ly TA VTSI XD ST B
ZERHOENT WS, 7Ly Tar 7, d A M F CHfil
LT 2 YRR TR % F o 7o /N 20l LA XD
WELLZBRDOZETHY, 7Ly T4 v 7 2B TOR
BOBEHFBRITL v T4 VTG EFIEN T Wb,

FTTF =D TV T4V TR ERDOFE X = X L
ZRVICSRT, 77—V, KXW, TN EDEL
NEXLZDIOFECEMEELPEH T4, 0—% DRIz
I —F Db AERIZEY, ¥ TTF— NV ELESTHD
B IR TN ORI LA § RO DBET B, ZORS,
TRl E IR IR X RIS E WIS IR A3 Y
WUAEU B7280, BB E sy 2 HWPRET L, BEED
XA RMEORBCISHIRESFEKTHY, BWIEETT
JEMCEIIS O BHHZ NS, ¥ T TF—=ViEFHd Ty
TA VTS ERII R TER T 256 0% .

— )i, T T = VRECTIEL TV T4 v T &%
BT TT—VNENERL, B2 88T, ¥ 77—
WEBIER 50— IS AR TH HE SN b,

HZLEa1—Vol.61 No.8 (2006)



E=E=
(a) BEICKDO—Y DO HER

O-5577—LEpiEe I~° ~ mon [ A
@RUNSH  EHE <& Bl
] ARZRAAR
mﬁ?h 3% ‘|||IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII||| |||IIIIIIIIIIIIIIIIIlllllllllllllllllllll‘
=3
ARBRO—SHE

(b) O—5 DI HCKDLEVESI TF—IVED Ty TV T

1. 97F=ILBDIVY T 4 VIBRFESHEEANDZZXL — iz
R — & TS 777 — b & K STHOB/MIEF<D 12X,
¥ 77— VR THERE LIS 2EH L, i cr vy 74 07
T ERDFELET Do

Mechanism of slot-dovetail fretting fatigue
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FEM mesh for full model analysis of turbine-generator rotor
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FEM mesh for zoom-up model analysis
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Stress distribution around slot-dovetail crack and crack open deformation
in zoom-up analysis
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Thermal stress of slot-dovetails during operation
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Stress analysis flowchart for evaluation of crack propagation in slot-
dovetails
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