CHRYE I R B o X @ K F F R Vol.54 No. 2
2020 4F 2 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Feb. 2020

DOI: 10.7652/xjtuxb202002006

RYMAITER FRIRID TS S W M4 1%

XU, FLAERS . #&XA7, SREms
(1. PG 23858 RF A & R TR E R E SR, 710049, FH4; 2. P94 58 8 KDL
TRESBE, 710049, PE4E; 3. 4Bl IRl Be A BR A R, 310030, AL

HBE. A THERRESBAIBG ST ERRBABIZS WY AL, AH B H B EE T 472548
MATRERN , BEDNFSNART EHRLEBGH AT ERZHBEET G BLHF®,
FHEZTRHEEAE, FARAREFIRFTERALRA LN ERSRNE L E, FHET R
BN FER R THRRAAEZ T Al b @7 280 nt ek SN ERAME
A KA IATER R A THRAR ARG S SR ERT PASNBEIRDIFIE; R
ERFBEAE—FTHRT AL HG THFERZASAEARES, EEkE L#HITT BiE,
GREN ST ERBALLEAEN  HAE MRS PASGEERG BN R EHFIEHE
RGBT A2 LG e G B 350 AT 5 P AR AR IR B 09 b R AFARIZ ARG 0%, L S ARAE S oK B ALY 238
I, T BRI AR, AR LR T AR EAZ T A TAT R R AR 2 SRR
KER: FERR BABEST;FHAZIN TR E; L AHHG

hESZES. THI7 XHFEED: A XEHS: 0253-987X(2020)02-0043-08

Encoder Signal Response Characteristics of
Planetary Gear Sets with Cracks

LIU Zhen'?, KONG Detong®, ZHAO Ming'?, MA Zhipeng'”’

(1. State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
3. Huadian Electric Power Research Institute Co. Ltd. . Hangzhou 310030, China)

Abstract: Dynamic analysis is applied to study the response characteristics of the encoder signal
of planetary gears with crack damage and to deal with the problems that the influencing
mechanism of gear crack damage on the encoder signal of planetary gear is still unknown and the
health monitoring of planetary gear box based on the encoder signal lacks theoretical basis.
Firstly, the energy method is used to derive a time-varying meshing stiffness algorithm when the
gear cracks, and a pure torsion dynamics model of the planetary gear system is constructed. Then
the meshing stiffness of the cracked gear is substituted into the constructed model, and solving
the model obtains the encoder response signal under the influence of the planetary wheel crack.
The torsional vibration characteristics contained in the encoder signal are analyzed. Finally, the
encoder response signals of planetary gear under different crack damages are studied based on the
model. The results show that the torsional vibration in the encoder response signal has obvious
impact characteristic when the planetary wheel cracks. With the increase of crack damage degree,

the shock characteristic of torsional vibration in the encoder signal is gradually enhanced, and the
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root mean square value and kurtosis value are obviously increased, which can be used to

effectively evaluate the degree of fault damage. This research may provide a theoretical basis for

the use of encoder signal in health monitoring of planetary gear box.

Keywords: planetary gear set; encoder signal; dynamic analysis; time-varying mesh stiffness;

crack damage
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