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Reasonable pre-tension research of crawler traveling gear of
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Abstract: The research focuses on the determination of reasonable pre-tension of crawler traveling gear
of hydraulic excavator. The virtual prototype model of the excavator was established in the multi-body
dynamics software RecurDyn. The pre-tension curves of the crawler traveling gear were obtained by
experiments under three working conditions, horizontal straight, pivot steering and differential
steering. Experiment results verified the accuracy of the virtual prototype model by comparing with
the simulation results. By simulation analysis of three typical working conditions, horizontal straight,
climbing, and pivot steering, the changes of the track tension during movement on wheel were
obtained with the transformations of pre-tension of the crawler driving device. According to the
judgment of the fluctuations based on the standard deviation of the tension curves, the reasonable
proportional coefficient between the pre-tension and vehicle weight is received.
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Fig.1 Virtual prototype model of excavator
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Table 1 Main parameters of excavator

Z Bl
HHLE 5 om / kg 5960
K E L/mm 2010
M I p/kPa 32.5
KB 43 HE A% r/mm 229
#lE B/mm 1500
A AR FEE b/ mm 400
B HE ¢/mm 134. 5
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Fig.8 Tension curves in horizontal straight condition
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straight condition
3.2 RETR
BARLL 2.2 kem/h {938 5 7R 35 BE A1 D 207 HY
Ay 1 AT Bl 4 00 XE 6026, 65% . 7026, 75% .
80%6.85% .90 A E By 3Kk K I AT T 05 b
Bl 10 g 7 FhSK B0 T R AT Bl ek K 2.

725 -
-30F \‘
\\
Z R DA A 65%
.S —40r t\\/uwfwvvwmmwwrw«r«pfmmvmmwv«/w7o%
2 | 75%
745 e
* 80%
sol e pA A A AR AAAA AN 8S%
90%
=551
1 1 1 1 1 1 1 1 1 1

o 1 2 3 4 5 6 7 8 9 10
t/s

B 10 i TR T 3K 5% J i &
Fig.10 Tension curves in climbing condition
Bl1T 9 7 FRSK 5K R A AR E AT B ak
B br e et 2. W LR i FE sk K )



. 490 - THRRKRFEFRHROIF R)

% 48 A

ANT 75 00 B E I AR E AT B I 5K 5K B4 A o 22 Bl
& TR B T ST R TR B O 75040 %
LI v 2 1K B e /IMEL s 7E TSR R I R T 75040 4
HI A E A7 Bl i 5K B ) A A v 2 B A gk KX
AR TI R . PL SRR (R — B AT,
7500 B R Bk B IR O0E AR E AT B iR
e Bl B/

270

7 240F ‘\

A
% 230 \ "
220F . /
210k \\\\\ ‘////‘
A

200

1 1 1 1 1 1 1
60% 65% 70% 75% 80% 85% 90%
Tk EN/G
B 11 3K T T 3K & S inif & i 2%
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Fig.12 Tension curves in pivot steering condition
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