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The simulation of the PET bottle cap inserting
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Fig.1

The picture of the petbottle and the cap
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Fig.2 The geometry model of the cap and the petbottle
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Fig.3 The finite element model of the cap and the petbottle
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Table 1 The relation between Young's modulus and
tensile speed

1 mm, min 10mm,” min 100mm,” min

1056MP A 125M P A 146M P A

Table 2 Analysis conditions and material data

Analysis conditions Contents

Arbitrary Quadrilateral Axisymmetric Ring Element
MARC Element Noi10

Resin Type Low Density Polyethylene

Resin Mams: Sumicasen G701

Used Elemants

Cap Young's Modulus: 146 Mpa
Materials Poison's Ratio: 0.3
Resin Type: Polyethylensetelephthalate
Bottle Resin Name: Unitika Polyester NEM—2050

Young's Modulus: 1200 Mpa

Poison's Ratio: 0.3

Large—~disiplacement Update—lagrange Method
Contact Analysis

Analysis Method
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Fig.4 The displacement and force of the cap inserting
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Fig.5 The force and displacement of the cap inserting

analysis in the different friction coefficient
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Fig.6 The apparatus for the cap inserting test

Table 3 The peak force of the cap insert experiment

EXPERIMENT 1st EXPERIMENT 2nd
DRY | WET DRY | WET
[UNIT:N] {UNIT:N]
44715 179.5 528.5 2355
422.0 1735 506.0 2255
414.0 179.5 5400 249.5
418.5 1785 513.5 2390
INSERT 375.5 186.0 | INSERT 534.5 242.5
FORCE 358.5 2045 | FORCE 439.5 2220
406.5 175.5 452.5 194.0
462.0 176.5 463.0 2480
420.5 181.0 476.0 2325
430.5 179.5 465.5 232.5
AVG 415.7 181.4 AVG 491.9 2321
MAX 4620 204.5 MAX 540.0 249.5
MIN 359.5 173.5 MIN 4395 1240
R 10256 | 3i.0 R 100.5 55.5
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FRIGTION COEFFIECIENT
Fig.7 The Insert force of analysis and experiment.
Analysis is relation of insert force and frriction
coeffiecient. Experiments is insert force of DRY
and WET.
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Fig.8 The diagram of the tapered modifications
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Fig.9 The force of cap inserting analysis in the

different tapered angles
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Fig.10 The diagram of the outside radius modifications
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Fig.11 The force of cap inserting analysis in the

different outside radius
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