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A Method of Size and Weight Estimation of Aeroengine Disk
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Abstract: In order to estimate the disk weight quickly and accurately and to grasp the development trend of the
disk structure correctly at the conceptual design stage of new aircraft engines, the model based on equal strength
profile and corresponding program for evaluation of disk size and weight is set up. A turbofan engine disk is esti-
mated with the program mentioned above, It is studied that the disk size and weight change with the radius of
the center bore and the value of AN? of the rotor blade, In addition, it is also studied that the disk size and
weight change with the replacement of the rotor blade material at different radius of center bore and different
values of AN?, The results show that there exists an optimum combination of disk stress and the radius of the
center bore to get the minimum disk weight under limits of strength load and structure. With the new material
of lower density for blade, the radius of the center bore of the disk will increase so that the rotor structure e-
volves into bling structure, its weight dropped significantly.
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Fig. 1 Diagram of disk structure
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Fig. 2 Changes of booster disk weight with bore radius
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Fig.3 Changes of HPC disk weight with bore radius
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Fig.4 Changes of HPT disk weight with bore radius
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Fig.5 Changes of LPT disk weight with bore radius
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Table 1 Comparison of estimated weight of

model 1 and model 2(high pressure rotor)

ER/kg
RERT 4% B2/%
Model 1 Model 2
1 14. 68 10.35 —29.5
2 7.93 7.36 —7.2
3 10. 00 9. 50 —5.0
4 10. 92 11.01 0.824
BEESH 5 9. 60 9. 68 0.83
6 9.35 9. 23 —1.28
7 9.31 9.52 2.26
8 9.14 9.13 —0.109
9 8.84 8. 86 0. 226
BERS 1 79. 03 80. 86 2.32
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Table 2 Comparison of estimated weight of

model 1 and model 2(low pressure rotor)

HEE/kg

RE#T L RE/ %
Model 1 Model 2
1 5.35 5.51 2.99
RBEESR 2 6.04 5.92 —1.98
3 7.08 5.45 —23.0
#HO% 12. 89 11.92 —7.53
RERRE
HO% 18.59 18.13 —2.47
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Fig. 6 Changes of HPC disk 9 weight with bore radius
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Fig. 8 Changes of HPT disk weight with bore radius
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