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Design and Improvement Method for High-pressure Compressor
Rotor Structure

SUN Yong,ZHANG Liang, XU Ning,DENG Qing-feng
(1. No. 703 Research Institute of C3SC,Harbin, China,Post Code: 150078 ; 2. National Engineering Laboratory
for Marine and Ocean Engineering Power System, Harbin, China Post Code: 150078, )

Abstract: To enhance the design efficiency and obtain the high-pressure compressor rotor structure with
engineering utility quickly,a certain high pressure compressor rotor structure was designed in detail based
on retrofit design method and the improved method of structure was explored. The cyclic symmetric struc-
ture algorithm of blade-disk coupled system and the 2D axisymmetric structure algorithm of overall rotor
system were adopted to design and improve the strength,thus the max equivalent stress of front shaft jour-
nal dropped as much as 26% . Support structure design was carried out to calculate and check the loading
capacity of prototype bearing, the results show that the minimum safety margin of axial force was 28% and
the bearing life was beyond 100 000 h. Two kinds of estimation methods of the squirrel cage bar thickness
adjustment were proposed to guide 3D FEA and obtain the front support stiffness by calculation simultane-
ously. The critical speed of rotor was calculated using 2D FEA model. The safety margin between the full
operating rotating speed and the 2nd stage critical speed was increased from 18.5% to 21.2% only by
moving the rear bearing support position 7.5 mm backwards along compressor axis.

Key words: rotor structure,strength design,support structure design,rotor dynamics design
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Fig. 1 The overall design and improvement process

of rotor structure
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Tab. 1 Initial calculation results of strength reservation
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Tab 2 Final structure optimization scheme
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