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Function of orthogonal experiment in optimization of injection
molding processing parameters
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(College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Within the range of plastic parts in the unknown parameters of the appropriate technology,
we explore the orthogonal experiment analysis of warpage in plastic parts to optimize the effect of process
parameters. The orthogonal experiment and Moldflow software were used to optimize process parameters
and obtain the amount of warping deformation and a better group of process parameters. Within the range of
plastic parts in the unknown parameters of the appropriate technology, we use the orthogonal experimental
method to find that the best process parameters is not an ideal way to compare a single parameter for
optimization. Analysis of the warpage can be achieved in an optimal solution. Orthogonal experiment in the
optimization of process parameters of plastic parts undoubtedly can have some functions in guiding.
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Fig.4 Establising of runner system and cooling system
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Table 1 Factors and levels of orthogonal test

K A B c D E

1 180 20 0.6 5 40

2 205 32.5 1.3 10 60

3 230 45 2 15 80

4 255 57.5 2.7 20 100

5 280 70 3.3 25 120
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Table 2 Dates of orthogonal test

K A B C D E AZ
1 180 20 0.6 5 40 0.880 8
2 180 32.5 1.3 10 60 0.546 4
3 180 45 2 15 80 0.529 9
4 180 57.5 2.7 20 100 0.518 8
5 180 70 3.3 25 120 0.509 2
6 205 20 1.3 15 100 0.556 5
7 205 32.5 2 20 120 0.497 1
8 205 45 2.7 25 40 0.490 7
9 205 57.5 3.3 5 60 0.944 7
10 205 70 0.6 10 80 0.528 9
11 230 20 2 25 60 0.511 6
12 230 32.5 2.7 5 80 1.1420
13 230 45 3.3 10 100 0.4913
14 230 57.5 0.6 15 120 0.489 3
15 230 70 1.3 20 40 0.5319
16 255 20 2.7 10 120 0.472 1
17 255 32.5 3.3 15 40 0.463 9
18 255 45 0.6 20 60 0.480 8
19 255 57.5 1.3 25 80 0.500 9
20 255 70 2 5 100 1.2450
21 280 20 3.3 20 80 0.460 5
22 280 32.5 0.6 25 100 0.440 1
23 280 45 1.3 5 120 1.341 0
24 280 57.5 2 10 40 0.796 8
25 280 70 2.7 15 60 0.470 2
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Table 3  Analysis of factors levels

A B C D E
K, 3.2351 2.8815 2.8199 5.5535 3.1641
K, 3.3179 3.0895 3.4767 2.8355 2.9537
Ky 3.1661 3.1337 3.5804 2.5098 3.1622
Ky 3.1627 3.2505 3.0938 2.4891 3.2517
Ks 3.5086 3.2852 2.8696 2.4525 3.3087
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Table 4 Analysis of factors levels 2

A B Cc D E
K, 2.1043 2.0007 1.9391 2.283 3
K, 2.0732 1.9475 2.1857 2.8355 2.009
K 2.0241 1.9927 2.3354 2.5098 2.0202
K, 1.9177 2.3058 1.951 2.4891 2.006 7
Ks 2.1676 2.0402 1.9249 2.4525 1.9677
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Fig.6  Amount of warp with optimial process parameters
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Table 5 Factors and levels of orthogonal test
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1 180 20 0.3 20
2 230 45 0.6 25
3 280 70 0.9 30
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Table 6 Dates of orthogonal test

JKE A B C D AZ
1 180 20 0.3 20 0.582
2 180 45 0.6 25 0.559 2
3 180 70 0.9 30 0.547 3
4 230 20 0.6 30 0.488 2
5 230 45 0.9 20 0.484
6 230 70 0.3 25 0.523
7 280 20 0.9 25 0.440 7
8 280 45 0.3 30 0.5217
9 280 70 0.6 20 0.438 8
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Table 7 Range analysis of factors levels

A B Cc D
K, 1.6885 1.5109 1.6267 1.504 8

p R NP T1E 4
2 1.4952 1.5649 1.4862 1.5229 =
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