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Experimental Study on Vibration and

Temperature Rise of Planetary Gearbox in
Hoisting Mechanism of Container Crane
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Abstract: The planetary gearbox applied to the hoisting
mechanism and the experimental scheme based on power-
closed platform were designed to evaluate the vibration and
temperature rise performance of planetary gearbox. The
vibration acceleration of planetary gearbox under different
obtained, and the

characteristics of vibration were analyzed.

dynamic
Then the

temperature test was accomplished to gain the temperature

working conditions was

rise of critical positions and lubricating oil, and the oil’ s
temperature accorded with the standards. The experimental
results show that the vibration and temperature rise
performance of planetary gearbox applied to the hoisting

mechanism reaches the requirements.
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Fig.1 Structure sketch of planetary gearbox
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Fig.2 Schematic of planetary gearbox test-rig
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Fig.3 Placement of wireless torque test system
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Tab.1 RMS of vibration acceleration at high-speed level

ring under different working conditions

AR/ RN BEEHFE/(nm - s72)

(r* min~1) T=0 T=6kN+m T=12kN+m
200 0. 081 1.193 1.619
600 0. 440 1. 904 5. 701
1 000 0. 929 2.721 14. 415

I T IR 43K 32 AR,

ROMAT B IE AL Bl ) AR R DL R R T AR
i 2 b o B A 7 IR S0 E R G s A A
ST (R BHE A R » Breg AT s

1 N
4 s
Ng%L x)

S= ! - ¢))
{ /%;ui—xv]
1 N
NZ@-—W
K — i‘?l (2)

(%;} (& —2)")
K S HRAHE; K NUEBE 45 ik sl hn 3 BE
BHE s N BRI A8 o BRI E.
3R 2 RAE AT S 1~5 S¥% 3002 B 1
ARG E , IR 3 T (8 AR 48H B FIE 48 4.
FH 7% HP UG (L RN 3 0 22 AT AT, 45 00 A HP I 4% i L A

Peah i R R GR FB Ab IR Z , Bl 4 4k 1) 3R 3l B
AN X FE R B T RUE TR 5 A% 1 PR AR R 15
P14k (0 4614 Wk - TR, E B I RO B 7 AR R AR
B Rl AR AR AR SR, T LA IR B Ak B TR B AR
B2, 5 A s 4R s B B TR AR L 8 %, ik sh
AR ILF BT RFR , 2 88 A% 22 2 TORA Bl » i 3 0
FARIRE . R ISR AR AR A % T 3, ¥k
ORI IR M IEZS 2315, J0 B S 50wt » 50 B DB 8% 79
BFAFRR TR U B RIS DL
R2 BETIRTENAMMEERSSTHE
Tab.2 Time-domain statistical values under the

rated condition

we L BER e wi
1 22,652 6. 304 0. 010 3.075
2 44, 355 9. 555 0.035 3.080
3 54, 439 14, 415 0.058 2. 961
4 25.129 6. 595 0.017 2.877
5 21,029 4. 868 0. 059 3.143
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Fig.4 Acceleration response in time domain of gearbox
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Fig.5 Acceleration response in frequency domain of gearbox
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Fig.7 Temperature rise of no-load condition under three oil levels
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Fig.8 Temperature rise of high oil level under no-load and on-load conditions
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Tab.3 Temperature rise of lubricating oil after

thermal balance
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