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Gate Location Design of an Automobile Junction Box
with Integral Hinges

Hong Seok Kim

Abstract

Polymers such as polypropylene or polyethylene offer a unique feature of producing an integral hinge,
which can flex over a million times without causing a failure. With such advantage manufacturing, time
and cost required at the assembly stage can be eliminated by injecting the whole part as one piece.
However, due to increased fluidity resistance at hinges during molding, several defects such as short shot
or premature hinge failure can occur with the improper selection of gate locations. Therefore, it is
necessary to optimize flow balance in injection molding of part with hinges before actually producing
molds. In this paper, resin flow patterns depending on several gate positions were investigated by
numerical analyses of a simple strip part with a hinge. As a result, we found that gates should be
located to minimize flow hesitations at hinge areas in order to avoid defects. For a practical application,
four gate systems for an automobile junction box were designed and it was found that the properly
determined gate location leads to better resin flow and shorter hesitation time. Finally, injection molding
tryouts using a mold that was designed one of the proposed gate systems were conducted using
polypropvlene that contained 20% talc. The experiments showed that hinges without defects could be
produced by using the designed gate location.
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Fig. 1 Geometry of integral hinge for polypropylene and

polyethylene
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Fig. 2 Geometry of a strip part with a hinge and gate
locations used in CAE analyses

Table 1 Material properties of LUPOL HI-5205

Density (g/cm’) 087732
Specific heat (J/kg"C) 2447
Thermal conductivity (W/m’C) 0.15
Transition temperature (°C) 130
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Fig. 3 Predicted flow front by CAE analyses

Table 2 The minimum value of the flow front
temperature at the hinge for each case

Case The rrnar%lrﬁijrfget?gré%erature Remarks

1 2196 -

2 1546 -
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Fig. 6 Predicted flow front by CAE analyses
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Table 4 The minimum values of the flow front
temperature at the hinges

Case The minimum temperature at hinge (°C)
B H1 12 H3 H4
1 130.0 189.3 206.1 130.0
2 2077 2158 2198 130.0
3 2166 2142 2198 1925
/ 209.8 2122 219.2 199.8
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Fig. 7 The simplified geometry of the 2-cavity mold
designed by case 4

Table 5 Process conditions for injection molding tryouts

Filling stage
1 2 3 4
Injection 60 | 65 | 55 -
pressure(%6)x Packing stage
1 2 3
38 30
Injection 1 2 3 4
speed(9%6)+ 60 60 | 55
Cylinder NH | HI | H2 | H3 | 4
temperature("C) | 210 | 220 | 18 | 175 | 165
Fixed Movin
tempel\r/;[ﬂ?re( °C) cote B :
50 50

*  The maximum lrl‘])eCtIOH pressure of the machine
used: 1670 kg/cm”

% The max1mum injection speed of the machine
used: 375 omiVsec
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Fig. 8 Hinges of H1, H2 and H3 obtained by injection

Fig. 9 The hinge of H4 obtained by injection molding
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