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Optimization of Wall Thickness of Blow Molding of Pharmaceutical
Bottle Based on POLYFLOW
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(School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; In order to solve the problem of uneven wall thickness of blown-plastic parts in the process of blow molding,
the wall thickness was simulated by using the POLYFLOW module in the ANSYS software. By designing L,(3%)

orthogonal experimental table, the effects of different blowing pressure, blowing time and mold movement on the wall

thickness of plastic parts were studied, and the optimal process parameters were worked out. Then the simulation of the

best process parameters was verified, and the simulation was verified through the actual production. The results show

that the product quality is better and the wall thickness is more uniform when the expansion time is 8 s, the blowing

pressure is 0. 1 MPa, and the mold velocity is 0.9 m/s. This research can provide effective guidance for the wall

thickness of blown-plastic parts and reduce the production cost to some extent.
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Figure 1 UG diagram
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Table 1 ~ Orthogonal experiment table
KT Wk e g WG i B i) BLRE B g
A/MPa B/s C/(m-s™")
1 0.1 4 0.5
2 0.3 8 0.7
3 0.5 12 0.9
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Figure 3 Mold movement slope function
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Figure 4 Blow molding simulation

wall thickness results
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Figure 5 Spatial positions of 10 points
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Table 2 Spatial positions of 10 points

o A bl o A b
X/mm  Y/mm  Z/mm X/mm  Y/mm  Z/mm
1 50 -18 69.0 6 41 =22 31.0
2 51 -18 63.0 7 64 -20 29.0
3 42 -21 53.0 8 50 -24 18.0
4 63 -19 53.0 9 39 -22 4.0
5 50 -24 44.0 10 67 -17 3.8
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Table 3 Wall thickness of 10 points

o BEJ5E/mm

AIBICI AZBZCZ A3B3 C3 A3BZCI AZBIC3 A3BIC2 AIB3 C2 AIBZCZ AZBZCI
1 17.0 11.0 3.0 6.5 13.0 14.0 9.8 13.0 10.0
2 14.0 9.9 2.5 4.8 14.0 12.0 11.0 12.0 13.0
3 2.4 5.3 3.8 2.5 2.5 3.0 4.0 4.0 5.4
4 2.3 5.4 3.6 2.8 3.2 3.2 4.2 4.5 7.6
5 15.0 9.0 16.0 22.0 6.0 11.0 12.0 11.0 8.9
6 3.6 4.5 3.1 5.5 4.0 8.0 6.5 6.8 6.5
7 4.8 4.6 2.2 7.0 5.0 9.8 6.7 7.2 7.0
8 18.0 16.0 21.0 6.8 9.8 14.0 15.0 15.0 12.0
9 2.3 8.4 2.3 12.0 3.8 5.6 1.8 7.9 5.0
10 2.4 7.9 2.5 5.8 4.5 5.8 1.6 8.0 5.2
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Figure 6  Wall thickness distribution of 10 positions
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Table 4 L, (3")orthogonal experiment table
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Table 5 Range analysis mm
A 3.500 5.833 6. 500 3. 000
B 4. 860 5. 100 5. 860 1. 000
c 6.130 5.502 4.130 2.000
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Figure 7  Fitting curve of actual and real value
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Figure 8 Comparison before and after optimization
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Table 6 Wall thickness of 10 points

W B JE/mm - A5 BEJEL/mm
1 16.0 6 5.2
2 14.0 7 5.4
3 3.5 8 14.0
4 4.0 9 8.0
5 18.0 10 8.2
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Figure 9 Wall thickness of 10 points

IRZARACIT 7= i 5 I2BR7= NP 10 B

EEJ5 /mm
22.920

18.840
14.750

10.670
6.590

2.507

(a) HEAUL (b) 7

H10 Y5 H &
Figure 10 Model and artifact
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