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Rigid-flexible coupling simulation and analysis
of sway ring mechanism in reciprocating cutting device

Shi Zeng-lu"?, Tang Xue-peng', Yan Jin-shan'?, Zhang Xue-jun'?, Zhou Wei-quan'
(1. Electromechanical Engineering College , Xinjiang Agricultural University , Urumgi, Xinjiang 830052, China
2. Laboratory for Agricultural Engineering Equipment Innovative Design of Xinjiang, Urumqi, Xinjiang 830052, China)

Abstract: The swing ring mechanism is the power transmission outfit for the reciprocating cutting device, and
its structural parameters will be directly affected the motion characteristics of the cutter. The parameterized model of
the swing ring mechanism is established by using solidworks software. The three-dimensional model is introduced in-
to the ADAMS, set up the rigid-flexible coupling simulation model for the sway ring mechanism, and analyzed the
kinematic parameters of the cutter movement, velocity, acceleration and so on. Utilizing the function’ s function,
the working load and inertial force was added in the cutter operation to analyze the shaft force and torque of the
guide-bar and pendulum. Through the analysis, the cutter speed is up to 2.12 , the maximal acceleration is up to
103.66 , the maximal force at the two ends of guide-bar were 724.25 and 928.02 respectively, the maximal force
and torque beared by the pendulum shaft were 919.26 and 25.4 respectively. These can be provided the technical
support for the research on structural analysis and reliability of the inertial force balance and the key components of
the swinging ring mechanism.
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Fig.1 Structrue diagram of reciprocating cutting device
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Fig.2 Detailed structure diagram of sway ring mechanism
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Table 1 Main parameters of reciprocating cutting device
EiLY 28 EL7N SR
Target Parameter Target Parameter
] o A\ 5 B
L) 055 || . fPIIEE 1000
Auxiliary power/kW Film width/mm
PLEAE g i
. . 55 [z
Equipment weight/kg Tape of cutter
SMERGE (Kx3Exim) 1150 DI
Dimensions 1300x Cutting speed 2.0
(legthxwidthxhigh ) /mm 950 /(m-s")
AR AR AR Ml 2
Productivity 0.54 Relative operating 5.4
/(hm? «+ h™") speed/(km + h™1)
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Fig.3 Kinematic sketch of reciprocating cutting device
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Fig.4 Motion diagram of sway ring
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Fig.5 Kinematic sketch of swing link
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Fig.6 Added constraints diagram of reciprocating cutting device
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Fig.7 The model of devided guide-bar grid
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Fig.8 Curve of the shift displacement of the cutter senter of mass
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Fig.12  Force change of the pendulum shaft
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Fig.13  Torque change of the pendulum shaft
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