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In this work, thermal-fluid analysis and optimization of plastic injection molding of the fuse/relay
frame of the motor housing of the Peugeot 206 car have been performed using Moldflow software.
Also, the development of multiple decision-making methods and decision support systems to
Moldflow software in this work have provided tools for analysis and optimization under conditions of
uncertainty of this quality. In order to manufacture parts in a mold with good quality, a cooling
system must always be designed to transfer heat evenly to the mold and cool the melt with quality.
For this optimization of the system, a cooling temperature range corresponding to the melting
temperature has been used. The results of this work show that for a cooling temperature of 150°C, the
amount of depression is reduced by at least 49% and the volume shrinkage is reduced by at least 2%
compared to other temperatures. The distortion is also increased slightly, so water vapor at a
temperature of 150°C will provide the best cooling for the production of the present part. The
optimized cooling systems include the designed system (1) with 7 coolant inlets and 7 coolant outlets
and 15 baffles, the designed systems (2) and (3) with increased length and including 6 and 15 baffles,
respectively. Comparison between the performance of these systems shows that the second cooling
system is a selected and efficient cooling system compared to other systems, due to the minimum
relative depression of about 6%, the minimum relative distortion of about 5%, and the insignificant
change in volumetric shrinkage.
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Fig. 1. 3D model of Peugeot 206 engine compartment fuse/relay frame
part.
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1. Computer-Aided-Engineering (CAE)
2. Autodesk Moldflow Insight (AMI)
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Table 3. The injection bush diameter optimization results.

1 2 3 4
Injection bush diameter (mm) 2.5 3 3.5 4
Indentation index (%) 2.056 2.063 1.997 2.103
Volumetric contraction (%) 13.74 13.75 13.74 13.76
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Table 4. The injection bush length optimization results.

1 2 3 4
Injection bush length (mm) 70 80 100 130
Indentation index (%) 2.069 2.039 1.997 2.123
Volumetric contraction (%) 13.82 13.79 13.74 13.82
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Table 1. Material specifications of Polyamide 6.6 with 14% by weight of
glass fibers.
Brand name

Heramid A EFGO15W 3733 BK
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Table 5. Results of optimization of the gate diameter.

1 2
Gate diameter (mm) 10 12
Indentation index (%) 1.997 1.997
Volumetric contraction (%) 13.74 13.74
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Table 6. The throat diameter optimization results.

1 2 3 4
Throat diameter (mm) 3 3.5 4 4.5
Indentation index (%) 2.084 1996 2.075 2.013
Volumetric contraction (%) 13.77 13.74 13.84 13.90

Manufacturer company Radici Plastics

Mold surface temperature (°C) 90
Melt temperature (°C) 280
Mold temperature range (°C) 80-100
Melt temperature range (°C) 280-300
Ejector temperature (°C) 216
Maximum shear stress (MPa) 0.5
Maximum shear rate (s71) 600000
Melt density (gc™'m™3) 0.99512
Solid density (gc™*m™3%) 1.2103
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Table 2. Specifications of the injection device.
Brand name NN 275 275 tone 21.30 oz (60 mm)
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Table 7. The comparison of cold and hot runner results.

Hot gate Cold gate
Warp (mm) 1.864 1.871
Indentation index (%) 1.986 1.996
Volumetric contraction (%) 13.72 13.74

Yy

Maximum injection rate (cm3s~1) 565.8
Maximum screw diameter (mm) 60
Maximum hydraulic pressure (MPa) 14.0276
Maximum clamping force (ton) 249.397
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Fig. 2. Designed cooling system (1) in two views.
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Table 8. The results of optimizing the temperature of water entering the
cooling channels.

Cooling fluid temperature (°C) 25 80 150

Warp (mm) 1.864 1.971 2.075
Indentation index (%) 1.986 1.648 0.8396
Volumetric contraction (%) 13.72 13.60 13.37
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Cooling Cooling Cooling

system (1)  system (2) system (3)
Warp (mm) 2.075 1.975 1.978
Indentation index (%) 0.8396 0.7842 0.8354
Volumetric contraction (%) 13.37 13.38 13.37
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Fig. 3. Designed cooling system (2) in two views.
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Fig. 5. Filling the part with thermoplastic melt.
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Fig. 6. Sink mark of the part. Fig. 4. Designed cooling system (3) in two views.
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