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Nonlinear continuum damage mechanics model on high
temperature creep analysis
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Abstract:

A nonlinear Continuum Damage Mechanics model was employed to analyze the creep life and damage of a gas tur-

bine disc of a engine under typical flight, then, the results were compared with those from present linear damage cumulating theory .

The results prove that Continuum Damage Mechanics model can deseribe the cumulation and development of damage more accurately.
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Fig. 1 Finite element mesh of

turbine disc
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Fig. 2 Effective stress field of turbine
disc under typical flight

Table 1 Effective stress, temperature and
triaxial coefficients at dangerous points

Dangerous points o/ MPa t! C Ry
Root of first disc 186. 3 643. 2 1. 51
Root of second disc 175.7 630. 6 1.41
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Fig.3 Creep damage evolution of ZbNCT25
at 650 C and 0= 422MPa
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Table 2 Creep fatigue life at dangerous points

Traditional life Uniaxial Multiaxial
Dangerous points prediction continuum continuum
equation damage madel damage model
foot of 32 763 32 819 21 734
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Fig. 4 Distribution of triaxial coefficient
( R,) of turbine disc
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Fig.5 Compare of linear damage accumulat-
ion and uniaxial nonlinear damage developing
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