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Abstract: Based on the functions and design requirements of aero-engine, the intensions
of whole structure efficiency were elaborated in detail. Considering the load feature of whole
structure, the evaluation parameters of whole structure efficiency were put forward from
both the deformation resistance and dynamic environment adaptability. By establishing the
normalization method of evaluation parameters such as rotor-to-stator clearance variation,
strain energy distribution coefficient and sensitivity coefficient and the operation rule of
structure efficiency coefficient, the analysis process of structure efficiency was defined. A
structural efficiency assessment on low bypass ratio turbofan engine was conducted, by
which the calculation process of the structure efficiency evaluation was given in detail. A
structure scheme 2 was introduced based on the original structure scheme of the low bypass
ratio turbofan engine, and then was compared with the original structure scheme based on
the structure efficiency evaluation method. Result shows that the original structure is superi-
or to the structure 2 both in the deformation resistance and the dynamic environment adapta-

bility, and its structure efficiency coefficient is 0. 11, which is higher than the structure 2,
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validating the practicability of the proposed structural efficiency evaluation method.
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aero-engine; whole structure; structural efficiency;

evaluation parameter; operation rule
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Fig. 1 Intensions of whole structural efficiency
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Table 1 Rotor-to-stator clearance variation under two kinds of loads
(DA MR A 5k I 5 WML AR 5k A o 5
() B A% Ak i/ mm () B A% Ak i/ mm () B A% Ak i/ mm () B 2% Ak i/ mm
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i AL 0. 482 0. 003 0. 500 0.013
R R RS 2.392 0 1. 167 0. 034
(BRI A E D) 2. 868 0 1. 312 0. 025

R2 AMHBETEBEIREHLERA-HE

Table 2 Rotor-to-stator clearance variation and its normalization under two Kinds of loads
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Fig. 8 Sensitivity coefficient of response points
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Table 4 Sensitivity coefficient of response points under

resonance speeds

Wi D, =42.2% X87.9% =37.1%.
*5 MESSBERKE—E

Table 5 Normalization of sensitivity coefficient of

resoponse points
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Table 6 Rotor-to-stator clearance variation and its normalization under two Kkinds of loads (structure scheme 2)

- HL 2 i 1 B A A
It W ] Bt 72 A ik / mm = —16AH/ % e W ] Bt 72 A 4/ mm H—fefH/ %%
K CE31) 6.2 0 5.67 0
5 TR R SAL 0. 46 84. 67 0.56 81.33
R R i E 1.72 42. 67 0.9 70. 00
R R CPH) 2.25 25. 00 1.01 66. 33
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Table 7 Strain energy distribution coefficient of

component under resonance speeds (structure scheme 2)
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Table 8 Normalization of sensitivity coefficient of

resoponse points (structure scheme 2)
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Table 9 Structural efficiency comparison of two

kinds of structure scheme
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