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ABSTRACT

Injection molding process is one of the popular manufacturing methods to produce plastic parts with high efficiency

and low cost. Ball seat for automobile suspension is made by an injection molding process as a part to support

pivot function of ball joint consisted of ball stud and housing. It is necessary for a ball seat to have a dimensional

stability in the three dimensional inner area to be contacted with ball stud. In this paper, the dimensional stability

of inner surface is indirectly analyzed by checking the difference of inner diameter around the circumferential direction

and the thickness variation at the top part of ball seat. Measurement was performed by using the coordinate measuring

machine and the fixture to hold ball seat. Optimization of injection molding processes such as injection time, cooling

time and temperatures of cylinder barrel was derived to reduce the difference of inner diameter and the thickness

variation at the top part of ball seat based on the Taguchi method.
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Fig. 3 Photographs of molded ball seat
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Table 1 Molding factors and levels for ball seat

Levels
Factors
1 2 3
A [s] 4 5 6
B [s] 8 9 10
C [C] 255 260 265
D [C] 245 250 255

Table 2 Tables of orthogonal arrays for Taguchi method

Run A(s) B(s) C(°C) D(C)

1 4 8 255 245

2 4 9 260 250

3 4 10 265 255

4 5 8 260 255

5 5 9 265 245

6 6 10 255 250

7 6 8 265 250

8 6 9 255 255

9 6 10 260 245
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Fig. 4 Photographs of short shot parts for ball seat
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Table 3 Response values and S/N ratios by thickness variation

Run A B C D div S/N ratio
1 4 8 255 245 0.9871 0.1128
2 4 9 260 250 0.2843 10.9245
3 4 10 265 255 0.4387 7.1566
4 5 8 260 255 0.42195 7.4948
5 5 9 265 245 0.2278 12.8489
6 5 10 255 250 0.20335 13.8351
7 6 8 265 250 0.1986 14.0404
8 6 9 255 255 0.37235 8.581
9 6 10 260 245 0.32565 9.745
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Fig. 7 Analysis of means for thickness variation of
ball seat
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Fig. 8 Analysis of S/N ratios for thickness variation
of ball seat
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Table 4 Response values and S/N ratios by error of
inner diameter

Run A B C D divl" diy" did" div)" S/N ratio
1 1.0498 0.8153 0.5829 0.6608 1.96676
T 0.488  0.6382  0.274  0.3806  6.64855
T 0.7695  0.685  0.0033  0.1696  5.64582
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Fig. 9 Analysis of means by error of inner diameter of

ball seat
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Fig. 10 Analysis of S/N ratios by error of inner diameter
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