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Structure and shape analysis of main bearing for aero-
engine horizontal rotation assembly

ZHAO Zhe', FENG Yongzhe', SUN Guiqing', ZHANG Jiucheng®

(1.Shenyang Engine Research Institute, Aviation Engine Corporation of China, Shenyang 110015, Liaoning, China;
2.Haitong Robot System Co., Ltd., Suzhou 215000, Jiangsu, China)

Abstract: For the nut connection problems of narrow and deep cavity, invisibility, no access to
traditional operating tools of aero-engine rotor, a new automation assembly method is advocated
based on the image recognition and laser assisted positioning technology. The automated blind
assembly torque device is developed with the functions of automatic folding of wrench head, accurate
positioning, rapid nut recognizing, and electric loading, which can enter the narrow and deep
operation space that is invisible to naked eye,to solve the low-level errors caused by artificial missing
and wrong nuts, avoiding collision and damage on the inner wall of the shaft cavity. The device can
carry out the compound tightening strategy with torque and angle to achieve the accurate automatic
connection of engine rotor nut all the time, and the %GageR&R and %P/T of system precision are %
22. 21,%3. 78 respectively through the test of automatic blind nut assembly, which will increase the
accuracy and consistency on the large degree, which will lay the important foundation of the working
stability and reliability of aero-engine farther.
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Fig.1 The assembly structure of engine fan
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Fig.2 The automated blind assembly torque device
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Fig.3 The electric wrench mechanism
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Fig.4 The blind installation on rotor nuts

in deep disc cavity
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Fig.5 The blind installation on rotor nuts
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Fig.6 Principle of force on the wrench head

socket and nut
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Fig.7 Principle of force on the nut and bolt thread
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Fig.8 Measurement test on automated blind

installation torque
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