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Influence of Mold Structure and Process Parameters on Warpage of Long and

Thin Connectors With a Large Number of Cores
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Abstract  Aiming at the problem of warping deformation of the insulating base of the slender—type connector
with a large number of cores, the warping mechanism of the glass fiber reinforced polyphenylene sulfide (GFRPPS)
insulating base during the molding process was analyzed. The optimal gate position and size were determined through
Moldflow simulation analysis. Based on the range analysis of the orthogonal test of the molding process parameters,
the influences of process parameters such as barrel temperature , mold temperature and injection pressure on warping
deformation were determined. Through production verification, the theoretically superior combination parameters of
the molding process were obtained. The results show that when designing the mold, the feeding method of one end and
a single gate should be adopted, which can effectively avoid warping deformation. During the molding process, the
barrel temperature and injection pressure have a significant impact on warping deformation. In the production
process, the optimal molding process parameters should be determined in combination with the warping deformation
and surface appearance state of the product. The mold is heated by oil temperature. By adjusting the temperature
difference between the static mold and the moving mold, the shrinkage caused by uneven wall thickness is offset,
thereby reducing warping deformation.

Key words Large—core thin and long connector, GFRPPS, Mold structure, Process parameters, Warpage
deformation, Moldflow, Orthogonal test
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Fig. 1 Glass fiber distribution diagram
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Fig. 2 Deformation of uneven cooling parts
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Fig. 3 Deformation of parts with uneven wall thickness
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Fig. 5 Mold gate drawing
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Fig. 6 The oil circuit layout diagram of the insulating base mold
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Fig. 7 Optimization and improvement scheme of

process parameters
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Tab.1 Orthogonal test influencing factors design table

S
7K — - -
¥ ARV BEUUREE CHEEESN DEMHEE EMYREN
EHE/IC /°C /MPa /mm-s" /MPa
1 280 125 12 80 4.5
2 290 135 13 90 5.5
3 300 145 14 100 6.5
4 310 155 15 110 7.5
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Tab.2 Simulation test results
i A L e n) w4 PR T
5 R RE FEJ1 R SVl A

=2 Ic Ic MPa  /mm-s”'  /MPa Jum
1* 280 125 12 80 45 65

2 280 135 13 90 5.5 67
3* 280 145 14 100 6.5 58
4* 280 155 15 110 7.5 78
5* 290 125 13 100 7.5 51

6* 290 135 12 110 6.5 48
7* 290 145 15 80 5.5 54
8" 290 155 14 90 45 54
9 300 125 14 110 5.5 22
10* 300 135 15 100 4.5 27
1* 300 145 12 90 7.5 37
12¢ 300 155 13 80 6.5 22
13* 310 125 15 90 6.5 53

14* 310 135 14 80 7.5 48
15* 310 145 13 110 4.5 41

16" 310 155 12 100 5.5 28
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Tab.4 Four groups of process parameters with small
warpage deformation

41 RMERE  EENR IR EEEE GURE Hlinge
2 /c BE/C F1/MPa fmm-s” J3/MPa  fE/pm
1 300 125 14 110 5.5 22
2 300 155 13 80 6.5 22
3 300 155 12 100 5.5 23
4 300 135 15 100 4.5 27
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Tab.5 The appearance and warping deformation of the
insulating base under four sets of process parameters
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Fig. 9 Schematic diagram of warping direction of insulation base
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