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Abstract Planetary gearboxes have the advantages of compact structure , high transmission efficiency, sta-
ble operation, etc., and are widely used in heavy loads and key mechanical equipment. Since planetary gearbox
often works in harsh environment, its key components are prone to tooth root crack fault damage and are not easy
to be identified, easy to cause security risks. Compared with traditional transverse vibration signal, torsional vi-
bration signal is not affected by the modulation of time—varying transmission path in theory, it has great advan-
tages, so its frequency component is simple and it is easy to extract fault features. Taking torsional vibration sig-
nals as the analysis object, a windowed RMS time—domain synchronous averaging technique is proposed to real-
ize the early tooth root crack fault diagnosis of planetary gearbox, and a fault simulation test bed is built to verify
the effectiveness of the method.
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Fig. 1 Principle of time—domain synchronous averaging
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Fig. 3 RMS time—domain averaging result of inner

gear ring crack fault
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Fig. 8 Planet gear tooth root crack

K7 B RAELTTH
Fig. 7 EDM wire cutting

3 W E ST

11500 r/min, 250 N-m T80 F (956515 5 1)
HEFT 30T 9 B A A A S R, T AR 244
T BERAS A RS UGS o FE A — 5, 7 15
B UK BRI BT AT B A R AR AU B VR R A 2
{AARANHI S o BRI, N AR 4 (R 35 23 7 12 X AR
SRS, ST Tk,

15 T T T T
Om 7IE'?F§"V€?§
- TRRRE10%
~ 10 4
£
g ;
= 5L On2-30c2 Om2-Op2 Om+60c2
On2-60c2 qmz-Zocz
| On+0e), Omt50k
L {
OJx \.‘JL\H]LA “L J |.|.h“‘u }u‘ |
22 23 2.4 235 256 2. 2.8 29 3
Order

K9 HeEfE S HkaE
Fig. 9  Order spectrum of torque signal

FHAS SCHR it A RS B3 ] 25~ 4 5 AR e

G5 #7500, Y RIE 3454 B 4 i RRAE 5]
W1, 1B 10 Fr R 8 e SR AT 5 RMS B[R] 2558 34 43 A
S5, DT LOULSE ) B S A B R AR, AEAE 3
A SR A, AT B AR R, %k
AT R4 B L5 Bl TG IR aull e, S
Vi A FEBE R B S R G 1R, AR TR
A
BE— 0 M, BN B 4 BT s B R R N S
RMS B 3807 35 73 B 45 R b 47 o0 A, 25 SR an il 11 iy
Ne GG AT, B S H RG JE E h i R
SRR TR, TR 15 ST R L0
B o 111 (h) B R S fdt R A 5 H A 5 I N 2 RMS
AP EE IR, oW a1 B, RV F IR
BRI, B8R, SEPREALT .
60
40

20
0
-20

T/(N-m)

-40
-60

[ 7=Tp |

0 1 2 3
17 B AR e P 5

P10 SRR RS RMS I I-E- 2 20 B

Fig. 10 RMS time-domain averaging analysis results

of crack fault torque signal
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