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Localized fault detection of gear with servo motor built-in encoder

FAN Jiawei, GUO Yu, YIN Xingchao, ZOU Xiang, WANG Hongwei

(Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology , Kunming 650550, China)

Abstract: Currently, gear fault detection based on vibration, acoustic emission, and other signals requires the installation of addi-
tional sensors. This approach faces limitations in terms of sensor placement, high sensor cost, and difficulties in analyzing signals
due to modulation effects in gear systems with variable transmission paths, such as planetary gearboxes. A method for diagnosing
local gear faults using the built-in encoder of the servo motor is proposed in this paper. Using the output signal of the built-in encod-
er to extract the feature related to local gear faults. The encoder signal acquisition wiring is drawn from the built-in encoder of the
servo motor, and a high-speed counter is used to record the time interval between the rising edges of the angular position pulses of
the rotary encoder. The instantaneous angular speed (IAS) signal is calculated, and the TAS signal is analyzed and feature extract-
ed in the angular and order domains to achieve local gear fault detection. Taking the planetary gearbox gear localized fault detection
as an example, the proposed method is validated through experiments. Results show that using the built-in encoder of the servo mo-
tor can effectively achieve the detection of gear partial faults under low and variable speed conditions. This provides a new approach

to fault detection of transmission units such as gearboxes in applications driven by servo motors.
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Fig.1 Structure of incremental photoelectric encoder

it 485 11 P9 B 260 b 2047 — A el T e AR R A AR
SR ZAH . g AR HOGME 2 6 TR B RO
TC A AR 2 B U ) 35 5 Mt 1 6 2 A5 5 0T L 4k
R B DA K 1 O S PR TR =2 )
8 BSF T80 X6 O — > Ol M 2 3k o B M e B AL
B.Z =AML 0 BT W& 2 BT R B MO R G i
o HE R (B0, BV L d ko 8. A B AHIOAS
5 TE il 3 1S A PRI X P A5 5 AR 7 22 4 907, AR
A B HAE 5 B8 w7 LR LAY e B
J5

[ S e

A (1) 2%

B | H N
0 ]

ZHf (I)J |

2 A B ZHG IR T

Fig.2 Schematic diagram of waveforms of phases A, B and Z
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Fig. 3 Wiring diagram of servo motor built-in encoder
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Fig. 6 Servo motor built-in encoder and wiring
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