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Abstract: The molding shrinkage of polyphenylene sulfide resin was investigated in a rectangular specimen with a rect-
angular hole. The resins used were E1040S and ES060G. The flow patterns in the cavity were different for the two resins,
and the mold shrinkage was smaller in E5060G than that in E1040S. Due to the shrinkage of the resin in the cavity, the
outer dimensions decreased, but the inner dimensions increased, and the inner dimensions were more sensitive to the
molding conditions. Among the dimensions of the specimen, shrinkage was small in the location close to the gate and
large in the location far from the gate. In the case of the outer dimensions, the shrinkage in the flow direction was smaller
than that in the direction perpendicular to the flow in both resins. In the mold shrinkage of the internal dimensions,
E5060G had little shrinkage in the flow direction, but E1040S had little difference in shrinkage in the flow direction and
the direction perpendicular to the flow. Due to shrinkage during molding, the outer and inner holes appeared in a rhombic
shape, and the outer and inner rhombic shapes were reversed.

Keywords: polyphenylene sulfide, mold shrinkage, rectangular hole, injection temperature, amount of cushion.
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Figure 1. Shear viscosity curves of PPS resins used in this study
(E1040S and E5060G).
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Figure 2. Specimen for the measurement of mold shrinkage: (a)
specimen with delivery system; (b) mold dimension for fabrication
of specimen.
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Figure 3. Flow pattern of PPS in the specimen: (a) E1040S; (b)
E5060G.
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Table 1. Dimensions and Standard Deviations of Specimens Fabricated by Various Injection Molding Conditions for E1040S

Dimension
(mm)

Condition

Injection temperature (C)

Injection speed (mm/s)

Amount of cushion (mm)

300

310 320 50 80 110

2

.01

5.01

Standard
Average deviation V™€ deviation Average deviation Average deviation Average deviation Average deviation V"€ deviation - *"?€° deviation Average deviation

Standard Standard Standard Standard

Standard

Standard

Standard

Standard

A 121.45 0.00837 121.42 0.03782 121.44 0.03564 121.42 0.01342 121.42 0.03782 121.40 0.02966 121.40 0.05450 121.42 0.03782 121.49 0.02864
B 121.29 0.04025 121.37 0.08081 121.36 0.02828 121.27 0.05030 121.37 0.08081 121.33 0.09039 121.29 0.05148 121.37 0.08081 121.39 0.02793
C 91.27 0.02950 91.24 0.02049 91.24 0.01643 91.23 0.01483 91.24 0.02049 91.20 0.01643 91.20 0.03912 91.24 0.02049 91.24 0.01643
D 40.76 0.02550 40.73 0.02302 40.75 0.04037 40.70 0.02345 40.73 0.02302 40.77 0.01225 40.72 0.01095 40.73 0.02302 40.74 0.02049
E 40.76 0.02683 40.77 0.01095 40.79 0.02280 40.74 0.02121 40.77 0.01095 40.80 0.02049 40.75 0.01304 40.77 0.01095 40.79 0.01817
F 30.55 0.01817 30.58 0.02966 30.60 0.03507 30.54 0.02588 30.58 0.02966 30.61 0.01817 30.56 0.05128 30.58 0.02966 30.57 0.01517
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Figure 4. Shrinkage of injection molded specimens for E1040S: (a) dimension A; (b) dimension B; (c¢) dimension C; (d) dimension D; (e)
dimension E; (F) dimension F.
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Table 2. Dimensions and Standard Deviations of Specimens Fabricated by Various Injection Molding Conditions for ES060G

Condition

Injection temperature (C)
Dimension

Injection speed (mm/s)

Amount of cushion (mm)

(mm) 300 310 320 50

80 110 2.01 5.01 10.01

Standard
deviation

Standard
deviation

Standard Standard

Average deviation deviation

Average Average Average

Average

Standard
deviation

Standard
deviation

Standard
deviation

Standard
deviation

Standard

Average deviation

Average Average Average

m m O O w >

121.58 0.0148324 121.62 0.0089443 121.61 0.0294958 121.61 0.0054772 121.62 0.0089443 121.62 0.0339116 121.61 0.0109545 121.62 0.0089443 121.61 0.0109545
121.61 0.0531977 121.58 0.0070711 121.58 0.0044721 121.58 0.0270185 121.58 0.0070711 121.57 0.0100000 121.55 0.0130384 121.58 0.0070711 121.59 0.0054772
91.31 0.0234521 91.33 0.0383406 91.24 0.0270185 91.35 0.0192354 91.33 0.0383406 91.33 0.0279285 91.41 0.1221475 91.33 0.0383406 91.34 0.0339116
40.72 0.0535724 40.74 0.0089443 40.76 0.0089443 40.78 0.0178885 40.74 0.0089443 40.72 0.0109545 40.74 0.0114018 40.74 0.0089443 40.73 0.0044721
40.73 0.0353553 40.76 0.0122474 40.79 0.0216795 40.78 0.0207364 40.76 0.0122474 40.73 0.0167332 40.73 0.0286356 40.76 0.0122474 40.74 0.0207364
30.43 0.0502991 30.53 0.0238747 30.60 0.0342053 30.53 0.0443847 30.53 0.0238747 30.52 0.0158114 30.52 0.0212132 30.53 0.0238747 30.51 0.0260768
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Figure 5. Shrinkage of injection molded specimens for ES060G: (a) dimension A; (b) dimension B; (c¢) dimension C; (d) dimension D; (e)

dimension E; (F) dimension F.
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