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Temperature distribution and thermal stress
analysis for turbojet engine turbine guide blade
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Abstract:

A FEA model for turbojet engine turbine was established and the turbine guide blade temperature distribution was com-

puted. The turbine guide blade thermal stress was studied. The results are helplul for the turbine guide blade design of the turbojet engine.
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Fig. 1 Turbine guide blade FEM model
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Fig. 2 Temperature boundary condition
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Table 1 Elasticity performance
Tcmpf‘;rcal ure [ 19 100 | 200 | 300 | 400 | 500 | 600 700

£/ GPa 211 205 | 200 | 195 190 | 184 | 179 171
G/ GPa 84 83 80 78 76 74 72 69
[ 0.2610.25]10.25]10.25(/0.25]0.25[{0.25] 0.25

Table 2 Linear expansion coefficient
Temperature| 27 | 2F | 27 | 2% | 2F | 2% | 2+ | 27 | 27 | 2F

! 'C 100 { 200 | 300 | 400 | 500 | 600 | 700 | 800 { 900 ]1000
a/

; ; . : 4 3. : " ; 23 |15.5
(10-5°C- 1y 12.6112.7112.9(12.9113.4|13.7|14.2]|14. 7] 15. 5(15
Table 3 Heat exchange ratio
1““?“@““’ 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 [ 900 | 1000
N 10, O5[11. 72|12, 98]14. 65[16. 33|18. 42120. 52|122. 61|24. 2825. 05

(W/mC)
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Table 4 Typical stretch performanc under

different temperature

Temperature

/C 20 500 600 700 800 900 | 1000

o o/MPa | 760 | 760 | 760 | 781 | 744 | 454

G,/ MPa 902 892 923 966 888 669 429

Table 5 50 hour permanent stress under different temperature

Temperature/

C 700 800 850 900 950 1000

Osp/ MPa 810 560 410 300 230 140
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Fig. 3 Temperature distribution with the first temperature boundary condition( 250 C)
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Fig.4 Stress distribution with the first temperature boundary condition(250°C)
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Fig.5 Temperature distribution with the second
temperature boundary condition(350°C )
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Fig.6 Stress distribution with the first
temperature boundary condition(350°C)
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