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Optimization Design of Squeeze Blowing Cable Frame Structure

WANG Dongsheng, LIU Shumei,ZHENG Gan,MO Zhuangzhuang

(School of Materials Engineering, Shanghai University of Engineering Science ,Shanghai 201620, China)

Abstract ; In order to solve the problems of insufficient supporting capacity and large deformation of blowout cable frame
in application, the mechanical properties of the blowout cable frame with different stiffener structures under the support
load were studied by numerical simulation. UG software was used to establish the finite element model of two kinds of
extruded blow cable frame, and two different stiffener structures were designed on the stress surface. Lo (4") Orthogonal
table was designed by Orthogonal test method to optimize the main design parameters. The response of the blowout cable
frame under the support load was calculated by simulation, and the stress distribution of two different models was
compared and analyzed. The experimental results show that the release slope of stiffener has the greatest influence on the
deformation amount of the product, and the parameter R, of stiffener on the stress surface has the greatest influence on
the stress on the product. When the stiffener is designed as a raised structure, it is more conducive to actual production
and application.
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Table 1  Physical properties of HDPE materials
W/ S e fe i SRS
. o NEL/N = _
(g+em™) (mg-min~') BE/°C 15/ MPa
0.955 35 0.42 < =75 1370
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Figure 2 Schematic diagram of cable rack assembly
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Figure 3 Initial model stress results
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Initial model deformation results
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Figure 5 Schematic diagram of blow

molding of stiffener
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Figure 6  Optimization diagram of

extrusion blower cable model
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Figure 7 Structural parameters of stiffener
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Table 2 1,(4) Orthogonal value table

I5ES
K —
R,/mm R,/mm FEPE L/mm  EBLRLEE o/°
1 3.0 3.0 20.0 37
2 4.5 4.0 21.5 40
3 6.0 5.0 23.0 43
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Table 3 Orthogonal test deformation range analysis

S K, K, K R
A 4.72 4.70 4.67 0.05
B 4. 69 4.70 4.71 0.02
Cc 4.77 4.62 4.48 0.29
D 4.75 4.63 4.51 0.24
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Table 4 Orthogonal test stress range analysis

K% K, K, Ky R
A 4.51 4.16 3.82 0. 69
B 3.98 4.19 4.15 0.51
c 4.24 4.16 4.21 0.24
D 4.02 4.09 4.31 0.29
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Figure 8 Optimum model stress results
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Figure 9  Optimum deformation results
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Figure 10  Cable rack optimization

model with raised stiffener
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Figure 11  Stress results of convex

stiffener model structure
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Figure 12 Deformation results of convex

stiffener model structure
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Figure 13 Packing diagram of extrusion

blower cable frame with convex stiffener
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