FEHUBEEIH
2016 %2 B

BINM
Light Industry Machinery

Vol. 34 No. 1
Feb. 2016

[#ig& - #FH - #5E]

DOI:10.3969/j. issn. 1005-2895.2016. 01.015

ETHREFEEINRZGRIREMLIZIT

IBE, XFhiE"

(R IKRS B TELE, =& L% 650500)

 EAHANREZANFRSEZ R R AET S AT LY a0 P, RN G- T AR A ARG T F, A
WA A A B R T L, Pro/E P SR 4% 8) Moldflow #9473 46, sk 8 PP AMH, £ Sk O X A E X
RIS RSB LM B RTF 5 o NI H S T A E AR B S R 69 2o A RN E 5 &5 R BER 7~
A Rl T fe BONR B S R a0 B R A1 A £ B ARG ATk, ik B R R R R s T Y B e R Bk 4 &
o B F A, AT IES AT, AR THRAL T £69 6, B BN TREEHN A SRR EHFINT —%
HE AL R T A

X 8 W EBREREAK; KT R EH g A RAE

th B 432 :TQ320. 66 X HEFRERD A X E 42 :1005-2895 (2016 ) 01-0064-05

Optimal Design of Plastic Flowerpot Gating System
Based on Integral Balance Method

DENG Zhaoxu, LIU Hongbin *

(Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming , 650500, China)

Abstract; Aiming the problem that the unreasonable design of gating system seriously affect the product quality, this

paper proposed an optimal design scheme of gating system based on integral balance method. The plastic flowerpot as

research object, established the model in Pro/E, using the analysis function in Moldflow, chose PP as material, filling

with the point gate. Combined with orthogonal test method to analyze the influence of product structure, gate size and

gate number on warping deformation and volume shrinkage ratio. Studied the factor combinations of minimum warpage

and minimum volume shrinkage ratio by range analysis method. Using the integral balance method, selected the factor

combination which meet the minimum warpage and the minimum volume shrinkage ratio at the same time, then verified

the combination scheme by simulation, so as to prove the rationality of optimum gating system scheme. The design

controls the generation of the shrinkage deformation, improves product quality, provides reference for mould design.
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Plastic flowerpot model in Pro/E
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Figure 2 Gate position and gate number
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Table 1 ~ Structure size of gating system
25K HA%/mm K/ mm
ApEn 0.8/1.2/1.4 1.0/1.572.0
BN B 5. 0/ A 3.5 18.0
K3 6.0 12.0
FiiE fsit 5.0/ K 7.0 30.0
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Table 2 Process parameters of PP

FRREE/ (g em ™) JEAREE/ (g - em ™)  AIBIRIE/C
0.894 17 0.737 54 131
KBTI J)/ MPa KBy /s ! T i3/ C

0.25 100 000 124
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Table 3 Original process parameters
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Table 4 Factors and levels selected in the experiment

o
K-
A/mm B/mm C/mm D/~
0.8 0.8 1.0 2
2 1.0 1.2 1.5 3
3 1.2 1.6 2.0
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Table 5 Experiment results of warpage
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Table 6 Range analysis results of warpage mm
15 K, K, K; ky k, ks R

FARBEIRE A 1.874 8 1.503 5 1.229 4 0.624 9 0.501 2 0.409 8 0.2151

WOHZB 1.573 8 1.499 8 1.534 1 0.524 6 0.499 9 0.5114 0.024 7

WOREEC 1.518 6 1.510 7 1.578 4 0.506 2 0.503 6 0.526 1 0.022 5

BEOANED 1.554 2 1.498 7 1.554 8 0.518 1 0.499 6 0.518 3 0.018 7
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Table 7 Experiment results of volume shrinkage

SES R
R

A B c D 53/ %

1 1 1 1 1 13.59
2 1 2 2 2 13.47
3 1 3 3 3 14.08
4 2 1 2 3 15.46
5 2 2 3 1 14.90
6 2 3 1 2 14.82
7 3 1 3 2 15.91
8 3 2 1 3 13.97
9 3 3 2 1 12.85
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Table 8 Range analysis results of volume shrinkage

%

%‘? Kl KZ K3 kl kZ k3 R
EAREFEA 41014 45.18 42.73 13.71 15.06 14.24 1.35

WEOHZB 44.96 42.34 41.75 14.99 14.11 13.92 1.07
WHOMEEC 42.38 41.78 44.89 14.13 13.93 14.96 1.03
HEOAKELD 41.34 44.20 43.51 13.78 14.73 14.50 0.95
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Table 9  Optimal combination

B | BEE/mm
R 1.2 1.6 1.5 2
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Figure 3 Warpage and volume shrinkage

under the optimal combination
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