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General thermal analysis of helicopter gearbox based on PCA-TN
ZHAO Ning, PENG Yanjun, LIN Yanhu

(School of Mechanical Engineering,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; Targeting the problem of current thermal analysis methods which could not
meet the complexity and polytropy of structure of helicopter gearbox, a general thermal anal-
ysis method which could quickly obtain the temperature distribution of helicopter gearbox
was proposed. The combination of thermal network (TN) and principal component analysis
(PCA) taking typical helicopter gearboxes as sample drew a conclusion of three models of
general thermal analysis unit-body. Any thermal analysis model of helicopter gearbox of dif-
ferent structures could be quickly and efficiently established by unit-bodies and its deriva-
tives. As an example, the method was applied to a helicopter gearbox. Through comparison
of the analytical results and the experiment results, it was found that the temperature distri-
bution of the helicopter gearbox could be high-efficiently obtained by the method, and the
maximum error between analysis and experiment was 5. 07% , meeting the requirement of

engineering calculation for thermal analysis of gearbox.

Key words: gearbox; thermal analysis; principal component analysis;

thermal network; temperature field distribution
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