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Calculation and Analysis for Transient Blade-Tip Radial Running Clearance of HPT
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[ABSTRACT]
mance and the probability of the aeroengine, coupling

WEe:
In order to improve the perfor-

of thermal analysis and structural analysis, taking the
process of aeroengine from the ground to cruise as re-
search object, the tip radial running clearance of turbine
rotor is analyzed and calculated. In the calculation, the
thermal-structure coupled displacements of the casing,
disc and blade are analyzed taking into account the non-
linear of the material, temperature and centrifugal loads,
and the complex boundary conditions of the transient
inertia force and the transient temperature, and then it is
obtained to the change regularity of blade-tip radial run-
ning clearance with time and the reasonable calculation
result . The analysis and calculation methodology in this
paper is basic of probability analysis and reliability op-
timization design for turbine tip radial clearance.
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Fig.1 Flight profile and load spectrum of aeroengine
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Fig.2 Cooling and calculation results of turbine disc
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Fig.3 Change curve of uy(t). u,(f). us(f) and blade clearance
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Fig.3 Model and calculation results of turbine blade
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Fig.5 Turbine case structure and its calculation results

74 RiAEHEEA - 2013 4555 19 1]

1.57

1.8

M, B 2 1T M R T B R o B X R 2R A 1)
B AT VBN , 73 0 % e A R AL ) e s e
AT PR A AT A T AR A s 1 ]
B AE AR A SIS0 UE T 35 R BT (94 5%
P, xR e I AR AR B AT BT — 2P AT A R A
IR SEMEA B BE5E T A

(3) M imfe M JAR s AT R B p R AR L, A3
AT T8 T il E AV R A ) , LS R SR sl
X IRIEIBEAT M . A, T — 2 AR % — 20
FIEZA PR IR IR S, X IR 032 17 8] B Y 52
M o

& % x

[1] Lattime S, Steinetz B. Turbine engine clearance control systems:
current practices and future directions.AIAA 2002-3790.

(2] BSCHL . BRAh . RS R B WL s e 2R A] B 7y
Hr . MRS AR 22441 ,2003,35 (1):63-67.

[3] KWEN , i, DL fiias R ah Bl fe A m BRIk
WF5E . ffias %2 5h#L ,2004,30(2):14-18.

[4] Pilidis P, Maccallum N R L. Models for predicting tip clearance
changes in gas turbines. NASAN 83-29258, 1983.

(5] ZFARA:, Bifti, BEoCHL . iR AeHH RIS BT ik 5 2R
T RIS S 2004,17(4):31-34.

[6] SE2H, AN, BLEIT , 45 . FEAUAAS A B F i A i T5
B B =2 AT . 0% 30 J1254 , 2008, 23(5):904-908.

(7] FBAEE . AN RSP TAESE e R —8 &3l 1 4%
PRRMIREY . deat: Jestiias itk R, 1990.

(8] Z&IFH , SRHEA . IAPLIS e AL — AR AR IR S 7o
SbT . B TAE | 2006,26(2):211-214.

(9] Fik, B WAL E R s (<) 4t
A [ Tl A L 1982.

[10] & B LRy dbat - JEatinas i RIS A | 2001,

(1] RSCHE . ZEH A AL SEPERT T SRR 4 - b st : A
AR 25 ZE2e 40,2002

[12] Hakan E. Design sensitivity analysis of structures based upon
the singular value decomposition. Comput Methods Appl Mech Engrg,
2002, 191(5): 3459-3476.

(Utdh A %)



