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Optimization of Structures for Sorting Small
Does Tubes in Filling Mechanism

LI Sicong, TANG Zhengning

(School of Mechanical Engineering,Jiangnan University , Wuxi, Jiangsu 214122 , China)

Abstract; Aiming at the problems of low efficiency and unsatisfied safety and health in manual feeding of small dose
filling machine at present, an unscramble bottle body scheme based on four-bar linkage mechanism was put forward
according to the packing materials technical requirements. The structure of material handling mechanism is analyzed by
analytic method. In view of the characteristic of four bar linkage to create graphic diagram, analytic method was adopted
to analyze the kinematics theory for its operation process calculation. ADAMS sofiware modeling and simulation analysis
were carried out on the goal mechanism, with four bar linkage crank connecting rod rocker arm length as design
variables, the minimum pressure angle as the goal, the relationship between bars as constraint conditions, optimized
design to get the optimal solution,reducing the pressure angle by 19.6% . The optimization design effectively solves the
problem of low efficiency of the original filling machine automatic bedding material process, further improves the
transmission efficiency through the optimization design of target mechanism by ADAMS software.
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Brief structure of four-bar linkages
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Figure 2 Structure of aimed package
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Figure 3  Diagram of four-bar linkages
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Figure 4  Vector closed figure of four-bar linkages
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Table 1  Kinematic analysis of four-bar linkage
Hh P ) —_— WIS AT BuL A
FHE/ rad SEPE/ (rad - s71) L/ (rad - s72)
0 0 0.177 0.313
/6 0.5 0.005 0.401
/3 1.0 0.184 0.300
w2 1.5 0.300 0.146
2m/3 2.0 0.332 0.034
S57/6 2.5 0.274 0.196
™ 3.0 0.132 0.315
T7/6 3.5 0.032 0.303
47/3 4.0 0.227 0.218
37/2 4.5 0.300 0.150
Sw/3 5.0 0.311 0.045
117/6 5.5 0.270 0.122
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Figure 6 Rocker angular velocity
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Figure 7 Rocker angular acceleration
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Figure 8 Comparison between theoretical and

stimulation for rocker angular velocity
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stimulation for rocker angular acceleration
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Figure 10 Optimization of pressure angle
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Figure 11  Final results of optimization
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