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Optimization of Injecting Process Parameters for Thin Walled Plastic
Parts of Battery Cover Based on Orthogonal Experiment

WANG Bo', SONG Wenxue', LIU Qingtao’, DENG Haiping’

(1. School of Mechanical Engineering,Xi’an Aeronautical University, Xi’an 710077 , China;
2. School of Construction Machinery,, Chang’an University, Xi’an 710064 , China;
3. Hang Sheng Electronic Co. , Ltd. , Shenzhen,Guangdong 518103, China)

Abstract: According to defects caused by excessive warping deformation of thin wall plastic parts in injection molding,
taking notebook battery cover for example, by the multi factors orthogonal test method and based on Moldflow injection
molding analysis software, with the warping deformation as quality index, were adopted for 16 times simulation tests.
The warping deformation of plastic parts was obtained under four levels and five factors such as the injection
temperature, mold temperature, injection time, pressure holding time, packing pressure. The influence degree of 5
process parameters on the amount of warping deformation was compared by using range analysis and an optimized
parameter combination was achieved. Then, the warping deformation was significantly improved in the optimized
parameter combination by moldflow validation. After further analysis, the main reasons of warping deformation for thin
walled plastic parts are found simultaneously. Finally, a battery cover manufacturing example show that the optimal
combination of process parameter, obtained by the above method, is correct perfectly.
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Figure 1  Structure shape and grid

model of battery cover
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Figure 2 Finite element analysis model
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Table 1  Experimental factors levels division
B %
ACF R BRI B CUERE RIEES
A/C B/C C/s D/s E/MPa
1 280 70 0.7 2.0 100
2 290 80 0.8 2.5 110
3 300 90 0.9 3.0 120
4 310 100 1.0 3.5 130
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Table 2 Experimental scheme and results
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A/C B/C C/s D/s E/MPa A/C B/C C/s D/s E/MPa
1 280 70 0.7 2.0 100 1.265 9 300 70 0.9 3.5 110 1.039
2 280 80 0.8 2.5 110 1.132 10 300 80 1.0 2.0 120 0.975
3 280 90 0.9 3.0 120 0.939 11 300 90 0.7 2.5 130 1.215
4 280 100 1.0 3.5 130 1.139 12 300 100 0.8 3.0 100 0.985
5 290 70 0.8 3.0 130 1.219 13 310 70 1.0 2.5 120 1.145
6 290 80 0.9 3.5 100 0.959 14 310 80 0.7 3.0 130 1.225
7 290 90 1.0 2.0 110 0.999 15 310 90 0.8 3.5 100 1.015
8 290 100 0.7 2.5 120 1.209 16 310 100 0.9 2.0 110 1.045
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Table 3 Range analysis of factor levels mm

% K, K, Ky K, W2 R
] A 1.119 1.097 1.054 1.108 0.065
FELR B B 1.167 1.073 1.042 1.095 0.125
HEEmtE C 1.229 1.088 0.995 1.065 0.234
IR ] D 1.071 1.175 1.092 1.038 0.137
PR E 1.056 1.054 1.067 0.137 0.146
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Structural Optimization of Distribution Tubes in
Inlet Distributor Based on Orthogonal Analysis

FENG He, YU Bin, JI Pengfei

(School of Mechanical and Power Engineering, Nanjing Tech University Nanjing 210009, China)

Abstract ; Gas inlet distributor is the key part to carbon black quencher. If the carbon black smoke distribution was
uneven, some tubes in carbon black quencher would be blocked because of coking, which would change operation state
of quencher. Aiming at the phenomenon, tubes in distributor is taken as an object, and the effect of structural
parameters on evenness of carbon black smoke is analyzed based on numerical simulation and orthogonal analysis, and
the largest effect factor and the optimal value are obtained.

Key words : distribution tubes; orthogonal analysis; structural optimization; numerical simulation
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