Mechanical Engineering and Technology HlB LR 5K, 2019, 8(5), 327-336 Hans )i
Published Online October 2019 in Hans. http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2019.85039

Analysis for Two-Stage Planetary Gear
Transmission System of the Shearer Haulage
Unit Based on the Rigid-flexible Coupling
Dynamics

Decai Yang!?, Bin Yuanz?, Yiliang Wang?*

!Shanxi Coal Mine Machinery Manufacturing Co. Ltd, Taiyuan Shanxi
*Shanxi Key Laboratory of Full Mechanized Coal Mining Equipment, Taiyuan Shanxi

Email: sxmjyjs@126.com, ‘wangyiliangwyl@163.com

Received: Sep. 18", 2019; accepted: Oct. 4™, 2019; published: Oct. 11", 2019

Abstract

In order to study the driving characteristics of the two-stage planetary gear of the shearer haulage
unit and the force of the planet carrier, based on the rigid-flexible coupled multi-body dynamics
theory, ANSYS and ADAMS software were used to establish the two-stage planetary gear transmis-
sion system rigid-flexible coupling dynamics model. Dynamics simulation of the two-stage plane-
tary gear is carried out based on the Hertz contact theory. The simulation results show that the
meshing force of the planetary gear has periodic impact in the time domain and the vibration am-
plitude has obvious modulation. The response frequency component of the meshing force is com-
posed of a symmetry modulation frequency at which the gear meshing frequency, the gear rota-
tion frequency, and the meshing frequency multiplier are separated by an interval frequency. The
stress of the two-stage planet carrier concentrates on the shaft hole of the planet shaft and the
root of the output end of the carrier, which is the weak position of the planet carrier. The simula-
tion results not only demonstrate the meshing transmission characteristics of planetary gear are
validated but also provide the guidance for studying damage mechanism and fatigue property of
the secondary planet carrier.
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Figure 1. Sketch map of the rigid-flexible coupled system of
the planetary gear train
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Figure 2. Flexible body model of the primary
planet carrier
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Figure 3. Flexible body model of the secondary
planetary frame
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Figure 4. Rigid-flexible coupled model of the two- stage
planetary system
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Table 1. Meshing stiffness of gears in the planetary system
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Figure 5. Graph of angular velocities
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Figure 6. Graph of the engagement forces of the first-order solar wheel. (a) Graph of the
engagement forces of the first-order solar wheel; (b) Graph of the engagement force in X
direction of the first-order solar wheel; (c) Graph of the engagement force in Y direction
of the first-order solar wheel; (d) Frequency spectrum of the engagement force of the
first-order solar wheel.
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Figure 7. Graph of the engagement forces of the second-order solar wheel. (a) Graph of the engage-
ment forces of the second-order solar wheel; (b) Graph of the engagement force in X direction of the
second-order solar wheel; (c) Graph of the engagement force in Y direction of the second-order solar

wheel; (d) Frequency spectrum of the engagement force of the second-order solar wheel
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Figure 8. Stress contour of the two planet carriers. (a) Stress contour of the primary
planet carrier; (b) Stress contour of the second planet carrier

E 8. MRITERNHNEE. (a) —RITERNNEE; b) ZRITERNNEE

DOI: 10.12677/met.2019.85039 335 MU TR S AR


https://doi.org/10.12677/met.2019.85039

WiE 55

o 0 »
o o o

B #7x100 / Mpa

-
o

0.0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
e 7/8

Figure 9. Stress at the risk point of the second planet carrier
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