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Structural optimization design of swash plate capping machine

cap sorter mechanism based on ANSYS Workbench
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Abstract: Objective: This study aimed to improve the accuracy
and feeding speed of the cap arranging unit. Methods: Using
SolidWorks to build a virtual model and manufacture a real
object, and the kinematic simulation of bottle cap and capping
machine was carried out in Adams. Moreover, the results of
different speeds were compared and analyzed. ANSYS Workbench
was used to carry out engineering simulation of the device
components and obtain their natural frequency and vibration
mode, and the structural performance was optimized. Results:
The cap arranging unit had the minimum damage to the caps at
the optimum speed. The optimal speed of the designed new cap
sorter mechanism was 15 r/min, and the average number of caps
unscrambling was 402 pieces/min. Conclusion: The operation of
the new cap sorter mechanism exceeds the scheduled workload

stably, which meets the operation requirements of the cap sorter
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Directional top view of the cap arranging unit
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Figure 2 Structure diagram of cover removing machine
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Outline drawing of plastic cover

Figure 3
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Figure 4 Blowing angle of air nozzle
Fi=A.7, (2)
EVL P
VS 7E R SAE TN 3RAR R B EBE  m/s 5
i AEWGRAE R BB B, m/s” 5
t— M RS TR I B s 5
Fo——iz 3 fr 2 i EEE R T, N
S EEAE R AL

AR SRR AR, m .

AR Ok B A E AL IR R AR
5 H) B R e ) R IR B R R B EE O ) R
o] 0 B KT ] L s 5 18 6 s, R (D,
SO A, 7 H ) E R a5 15 B — A B w3 E JF
H56 H b iR 52 5 R R A 00 52 BR HE Ak T AL 0 32 2
TR 82 0 /0 o T 25 i DAL i 45 R 9% 30 2L 5 0 IR 6 L 1 3
HT BRI S AR TE JUAS 1 B S A v

a

T

5 EEZHFAUMHKS

Figure 5 The front cover enters the groove state
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Figure 6 The reverse cover enters the groove state
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Figure 7 Cover tray
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Figure 8 Calculation diagram of adjacent cover

management grooves
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Figure 10  Simplified model of cap arranging unit
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Figure 11  Acceleration curve of the center of mass of the cap at different rotational speeds
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3D graph before and after improvement

Figure 12
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Figure 14 The chassis force before improvement
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Figure 13 The first 6-order mode shape diagram of the improvement
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Figure 15 The 6th-order vibration shape diagram after improvement
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