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Analysis of the effects of temperature distribution
on stress level in a‘rotating disk
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Abstract: The effects, of temperature distribution on stress level in a rotating disk at a

fixed flux of cooling air, was numerically studied using coupled thermalRelastic method based
on the finite element technique.~T he rotating speed is fixed at 6 000 r/ min, and the tempera2
tures of inner rim’and outer rim are 600 ¢ and 650 e, respectively. Detailed information of

stress level change with surface temperature distribution of rotating disk was discussed. Nu2

merical results reveal that there exists a strong relation between the surface temperature dis2

tribution of rotating disk and stress level inside the rotating disk. The V2shape temperature

distribution can significantly reduce the stress level.
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Fig.2 Sketch of thermal boundary conditions
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> Table 1 Physical properties of material simulated
, S2, Sa in the model
K G/
’ e E/GPa A(10-%e) (W m# e) (kl/kg# K)
S2, S«
Fortran 20 203 13.5 0.435
S2, S4 100 194 13.2 14.75 0.435
> 200 183 13.3 16.0 0.435
b ; 300 172 13.8 17.5 0.435
Ss 400 165 14.0 19.0 0.435
’ 500 161 14.6 20.4 0.435
g= 10 kW; Ss
600 155 15.0 21.8 0.435
2 700 153 15.4 23.3 0.435
2.1
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Fig.3 Sketch of the calculated model
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1. Q= 8124 @10° kg/ m’. 3
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Table 2 Cases of numerical investigation 328 L
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04 564.6 650 600 C $R/2
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RSTCALC
CA: ( ); TIME 1.000
. p/10°Pa
B: C s 1800
. ! = 1.56
C A ~11.320
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, 3 0.840
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Fig. 7 Sketch of numerical investigation cases
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Fig. 8 Maximum of Vo2misess tress in the disk

versus the position of temperature distribut ion
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