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Optimal Design of Wine Bottle Packaging Machine with Clearance Based
on ADAMS

XI Xiao—yan

(Tangshan College, Tangshan 063000, China)

Abstract; Model of wine bottle packaging mechanism was established and optimization was carried out based on AD-
AMS. Motion pair model of linkage with clearance caused by manufacturing and assembling error was established based
on clearance vector model. The kinetic relationship between two linked bodies was obtained, and the dynamic relation-
ship based on the model of nonlinear contact force was also presented. The influence of clearance of motion pair on ki-
netic and dynamic characteristics of the system was analyzed. The result showed that ADAMS simulation is a kind of

effective method to study motion pair with clearance, which can provide accurate prediction for design and dynamic de-
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scription of multi body mechanism; It has universal significance for analysis of other mechanism with clearance.
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Fig. 1 Structure diagram of wine bottle packaging machine
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Fig. 2 Schematic diagram of wine bottle packaging machine
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Tab.1 Coordinate values of parameterized points

B i Pl SRR X Y
A POINT_2 290 95
B POINT_1 260 45
C POINT_3 100 0
D POINT_4 135 75
E POINT_5 100 105
F POINT_6 0 115
G POINT_7 0 160
H POINT_8 70 150
1 POINT_10 0 160
J POINT_9 70 195
K POINT_11 15 280
L POINT_12 -30 250
M POINT_13 -100 235
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Fig.3 Wine bottle packaging machine model in ADAMS
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Fig. 4 Motion characteristic of point M
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Tab. 2 Design variable and sensitivity

T - wItRAsAR  BUEES . TEVIRELREE EUE B ok
/em Y/ % /s /em TN/ (em + s7°)
DV_1 POINT_1X 260 -5~2 -21.146 265.20 301.491
DV_2 POINT_1Y 45 -7~10 -19.832 48. 15 334.653
Dv_3 POINT_2X 290 -2~5 19. 466 284.20 299.321
DV_4 POINT_2Y 95 -10 ~4 19.769 91.20 327.996
DV_5 POINT_3X 100 -10~10 10.369 90.00 313.603
DV_6 POINT_3Y 0 -1~1 4.2492 -1.00 392.103
DV_7 POINT_4X 135 -10~10 —-10. 657 148.50 283.453
DV_8 POINT_4Y 75 -10~10 -10. 206 82.50 322.572
DV_9 POINT_S5X 100 -10 ~10 -0.625 26 110. 00 392.103
DV_10 POINT_SY 105 -10 ~5 13.642 99.75 331.712
DV_11 POINT_6X 0 -1~1 0.107 12 -1.00 396.957
DV_12 POINT_6Y 115 -10 ~7 -0.178 62 123.05 391.816
DV_13 POINT_7X 0 -1~1 3.596 5 -1.00 393.492
DV_l14 POINT_7Y 160 -10 ~10 -4.587 2 176.00 353.823
DV_15 POINT_8X 70 -10~10 -0. 108 21 73.50 396.814
DV_l16 POINT_8Y 150 -7 ~10 0.126 82 160. 50 391. 848
DV_17 POINT_9X 70 -10~10 1.577 1 63.00 385.258
DV_18 POINT_9Y 195 -2~10 -2.848 0 198.90 386. 139
DV_19 POINT_10X 110 -10~10 0.289 83 104.50 395. 855
DV_20 POINT_10Y 235 -10~1 0.153 56 232.65 396. 808
DV_21 POINT_11X 15 -10~10 -0.319 04 16. 60 396. 636
DV_22 POINT_11Y 280 0.1~10 -0.141 01 280.28 397.014
DV_23 POINT_12X -30 -10~10 -1.501 4 -27.00 392.900
DV_24 POINT_12Y 250 -10 ~1 1.772 1 247.50 392.892
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Fig. 5 The curve of M acceleration before and after optimization
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Fig. 7 Driving torque curve
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Fig. 8 Motion with clearance
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Fig. 9 The correlation curves between M speed of mechanism

without clearance and with clearance
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Fig. 10 The correlation curves between M acceleration of

mechanism without clearance and with clearance
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Fig. 11 Comparison of M speed of motion pair

with different rotation clearance and ideal state
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