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Abstract

Thermal stress and the contact stress for centrifuge force field during the start up and shut down is very most
important for the safety of the turbine which will affect the design life of the turbine. The stress at startup and shut
down is much larger than the stress at other conditions. The stress level and the fatigue life are important for safety
and economy of the rotor. In this paper, the mechanical properties of the material varying with the temperature are
considered. The vapor pressure and temperature at different position of the rotor and at different history are
considered to calculate the film coefficient. The two dimensional thermal-mechanical coupled model is used to
calculate the transient temperature field and stress field. The three dimensional contact model is used to calculate the
stress field and contact stress under the centrifuge loading conditions.
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Fig. 1. Film coefficient at blade Varies with Time
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Fig. 3. History of the Thermal Stress at the rotor
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Fig. 4. Distribution of the rotor temperature at the peak stess
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Fig. 6. Distribution of the rotor temperature at the steady state
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Fig. 7. Distribution of the rotor thermal stress at the steady state
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Fig. 8. Geometry model of contacted blade and rotor
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Fig. 9. Distribution of the contact stress at the rotor and blade
5. R4

AT FEMBHR )27 A AR PEBEIR B (AR, 28RS B AN 7 A RALE AR 1,
SEMEROIIRE G RO, AT DT R SL O R A ) = 4 L AT R HEAT R0 I VT
PARZYilEe S AR

WFFTE R, ARV AL B 5 LI R) IR T i 21— SRS (R, AL B e R
BB EH R R)—ANROE( . R B DL FE (R ) KPRl 8 FLEERESE T e ik 28—
SE MMEL, TR ) TRLA FE 08 AR vy i PS8 0 R T e Ko

W TR AR Y KT A5 SR AT LU Y, DR R ARG P AT O 1A i A5 80 g e i oze P A
PRI IO, U S EURZ R (K N KA o D SRR S 5 e MR 2 ()
fis = AL N gAY, SRS = YRR AR, 1S SRR MR A SR AT L R I N A, S A
R RAR R, AT HE A 5T RS A

B

ST 548 W AR RV RI, [ 5K SRR o e E RII H (973 11K1)) (2011CB610506)
AEHEE KL I (2011Z2X06004-002) (3% D).

References

[1] Tang J, Ji J, Liu H, Heat Transfer Analysis and Calculation of Thermal Stress of Turbine Rotor, Thermal Turbine 2010;
39(3):184-186.

[2] Jing JP, Wu XH, Xia SB, Fatigue damage of the turbine rotor under cold start up condiitons. Journal of Engineering for
Thermal Energy and Power 2000; 15(90):598-600.

[3] Jiang N, Cao ZQ, Calculating the cyclic life expend considering the change of material characteristic with temperature, Journal
of southeast university 1999; 29(4):1-5

[4] Hao RT, Mou XM, Wang HQ, Calculation and Analysis of Super-critical Turbine Rotor Thermal Stress with Material Physics
Properties Changing, Electric power science and engineering 2008; 24(3):35-37

[5] Xia YC, Wu J, Study on the performance of startup and shutdown for an induced 600MW steam Turbo-generator unit, Turbine



Mingxiang Gong et al. / Procedia Engineering 27 (2012) 1575 — 1581 1581

Technology 2008;50(1):55-61.
[6] Liu YF, Hao RT, Gao JQ, The comparison and application of two common formulas of heat transfer coefficient, Turbine

Technology 2007; 49(2):97-97.
[7] Shi JY, Deng ZC, Yang Y, Gong GW, Heat transfer coefficient of wheel rims of large capacity steam turbines, Journal of

Power Engineering 2007; 27(2):153-156.



