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Mold Design for Injection Molding of Plastic Pinless Butt Hinge
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Abstract

This research concerned with mold design for injection
molding of plastic pinless butt hinge having dimension of 100 mm
X 75 mm x 6.25 mm based on the commercial metal butt hinge
standard. Polypropylene grade RP 440N and POLENE 2300
NCA were chosen for this injection molding study. Thickness of
the flexible region was the main issue to be considered in which
the variable thickness of flexible part was from 0.5, 1.0 to1.5 mm.
In addition, the designs were analyzed and simulated by Finite
Element Method in order to determine the proper gate location
and the runner dimension and injection molding tryouts were also
conducted. Due to the increase of fluidity resistance at hinges
during molding, several defects such as hesitation effects, short
shot or premature failure can occur with the improper selection of
gate location. The analytical results were used in mold fabrication

and plastic injection molding. It was found that four side gates

g Technology |



systems injection mold with balanced runner were the most
appropriate design and gave the most effective processing and
qualified products. Plastic pinless butt hinges obtained were
found to be resistant to bending more than 20,000 times without
any change of the dimension of plastic pinless butt hinge
observed. As expected, the easiest use of plastic pinless butt
hinges was investigated to be the ones having 0.5 mm thickness

of hinges.
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Figure1 Typical stress/strain curve for plastic selection [4] ’
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Table1 Physicals properties of each material [5]

Type of Flexural Max. Tensile
Plastic Modulus Tensile Modulus
(GPa) Strength (GPa)
(MPa)

POM 2.6-2.8 69 2.8-3.6
PA6.6 1.2-2.8 59-87 2.6-3.3
PC 21-24 59-62 2223
PP 1.2-1.7 33-38 1.1-1.5
HDPE 0.6-1.0 37 0.7-1.0
LDPE 0.007-0.2 6-17 0.1-0.2
PVC 2.6-4.0 38-55 2.4-2.7
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Table 2 Characteristics of RP 440 N and POLENE 2300 NCA
Polypropylene [6-7]

Material properties RP POLENE 2300
440 N NCA
Melt flow rate(dg/min) 11 10
Tensile Strength at Yield (n/mmz) 33 30
Flexural modulus (MPa) 1400 1450
Elongation at yield (%) 11 17
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Figure 3 Analysis model
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Figure 4 Predicted flow front for each gate location o
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Figure 6 Predicted flow front for each runner system
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Figure 7 The simplified geometry of the cavity mold designed

(a) top and (b) side view.

Table 3 Parameters set-up of RP 440N injection molding machine

Parameters Thickness of flex region
0.5 mm 1.0 mm 1.5 mm
Mﬂperature (°c) 240 240 240
Mold temperature (°c) 50 50 50
Diameter screw(mm) 28.8-41.59 | 29-418 | 29.3-423
Barrel temperature(°C) 240,240, | 240,240, | 240,240,
E 240,240 | 240,240 | 240,240
Metering stroke(mm) 58.7 59.8 61.46
) s 5 :
War) 10 10 10
M) 17.6 17.79 18.44
w (bar) 86 76 728
Holding pressure (bar) 727 60 58.3
Wn) 19 19 19
(Bemog temperature(°c) 97 97 97

Table 4 Parameters set-up of POLENE 2300 NCA injection

molding machine

Parameters Thickness of flex region
0.5 1.0 1.5

Melt Temperature (°C) 220 220 220
Mold temperature (°C) 40 40 40
Diameter screw(mm) 28.8-41.59 29-41.8 29.342.3
Barrel temperature (°C) 215,215 215,215 215,215

215,215 215,215 215,215
Metering stroke(mm) 58.7 59.8 61.46
Cushion(mm) 5 5 5
Back pressure (bar) 10 10 10
Switch over (mm) 17.6 17.79 18.44
Injection pressure (bar) 12.8 11 10.5
Holding pressure (bar) 10.5 8.8 8.5
Demold temperature(°C) 115 115 115
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Figure 8 Schematics of plastic pinless butt hinge testing machine
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Table 5 Processing condition of RP 440 N Pinless Butt Hinge

UNRIVERS?

having different flex thickness

Processing Flex region thickness of Hinge
condition 0.5 1.0 1.5
mm mm mm
Injection time (Sec) 0.7 0.7 0.7
Holding time (Sec) 10 10 10
Cooling time (Sec) 65 65 65
Mold-open time (Sec) 2 2 2
Mold-close time (Sec) 2 2 2
Demolding time (Sec) 0.5 0.5 0.5
Cycle time (Sec) 80.2 80.2 80.2

Table 6 Processing condition of POLENE 2300 NCA Pinless Butt

hinge having different flex thickness

Processing Flex region thickness of Hinge
condition 0.5 1.0 1.5

mm mm mm

Injection time (Sec) 0.6 0.6 0.6
Holding time (Sec) 8.25 8.25 8.25
Cooling time (Sec) 442 44.2 442

Mold-open time (Sec) 2 2 2

Mold-close time (Sec) 2 2 2
Demolding time (Sec) 0.5 0.5 0.5
Cycle time (Sec) 57.5 57.5 57.5

(a) (b)

(©
Figure 9 Hinges obtained by injection molding tryouts:

(a) and (b) Dimensions of injection molding pinlesg'
butt hinge. (c) Series of injection molding pinless

butt hinge.
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