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A Study on the effect of gate and glass fiber content on
deformation of injection molded products

Sung-Min Mun', Sung-Y oung Jun’, Seong-Gyo Kim’, Jae-Woong Yun*'
DongWon Technology'
HanChang EGM?
Mold Service Korea®
Department of Digital Convergence Metal Mold Engineering, Kongju National University4Jr
(Received January 12,2024 / Revised March 22, 2024 / Accepted March 31, 2024)

Abstract: In this study, in order to minimize the deformation of the end-plate of plastic injection products used as automobile
battery parts, we compared and studied the effect on the amount of product deformation by changing the number and position
of gates and the glass fiber content of the injection raw material. To compare the amount of deformation, a molding analysis
program was used, and 5 points on the main flat surface of the product were selected to compare the amount of product
deformation. The amount of product deformation was compared by changing the number and location of gates to 5 types, and
the amount of product deformation was compared by changing the glass fiber content of the raw material to 4 levels. The
effect of improving the amount of deformation of the product was confirmed by changing the glass fiber content of the gate
and raw materials, and it was confirmed that the addition of glass fiber had a significant effect on the amount of deformation
of the product. Compared to products that did not contain glass fiber, the amount of deformation in products containing 30%
glass fiber was reduced the most, and it was confirmed that the amount was reduced by about 80 to 90%.
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Fig. 1 3D model of Battery management system end-plate
for automotive: (a) front side (b) back side
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Fig. 2 Mesh models in moldflow: (a)mesh of flow system
and part (b)circuit of cooling (c)analysis basic
model
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Table 1 Injection analysis conditions

Process conditions Unit Value
Injection time sec 3.0
Packing pressure % =] 80%
Packing time sec 5
Cooling time sec 40
Coolant temperature °C 20
Melt temperature °C 290
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Fig. 3 Factors to be used in the experiment

Table 2 Materials to be used in the experiment

No. Material (}}:lflilses dF(iOZe)r Grade |Manufacture
1 PAG6 0 Ulnid | BASF
2 PAG6 15 Jumid | BASF
3 PAG6 30 Jumid | BASF
4 PAG6 50 pwamid | BASF
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Table 3 Molding analysis condition table

No. Gate Material No. Gate Material
1 1 Gate-A PA66 11 | 2Gate-A |PA66-GF30
2 | 1Gate-A |PA66-GF15| | 12 | 2Gate-A |PA66-GF50
3 | 1Gate-A |PA66-GF30| | 13 | 2 Gate-B PA66
4 | 1Gate-A |PA66-GF50| | 14 | 2 Gate-B |PA66-GF15
5 | 1Gate-B PA66 15 | 2Gate-B |PA66-GF30
6 | 1Gate-B |PA66-GF15| | 16 | 2 Gate-B |PA66-GF50
7 | lGate-B |PA66-GF30| | 17 4 Gate PA66
8 | 1Gate-B [PA66-GF50| | 18 4 Gate |PA66-GF15
9 | 2Gate-A PA66 19 4 Gate |PA66-GF30
10 | 2Gate-A |PA66-GF15| | 20 4 Gate |PA66-GF50
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Fig. 4 Location for measuring the degree of deformation
of the product
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Fig. 5 Deformation analysis results by gate location
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Fig. é Pressure analysis results by gate location
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Fig. 7 Deformation analysis results by glass fiber content
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Fig. 8 Glass fiber orientation shape analysis results
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Fig. 9 Pressure analysis results by glass fiber 30% and 50%
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Table. 4 Deformation analysis results by gate location and
lass fiber content

=2 o) x
Gate G/F =78 A
Type | (o) | A B C D E
0 1.703 1.655 1317 1.688 1.752
LGate | 15 | 0682 | 0.656 | 0.641 | 0683 | 0.667
A 30 0.150 0.137 0.079 0.125 0.173
50 0.287 0.288 0.348 0.290 0.288
0 1.698 1.607 1.171 1.706 1.635
1 Gate 15 0.674 0.650 0.627 0.688 0.644
B 30 0.151 0.138 0.054 0.160 0.155
50 0.290 0.283 0.383 0.303 0276
0 1.714 1.567 1.025 1.638 1.616
2 Gate 15 0.682 0.638 0.539 0.646 0.649
A 30 0.131 0.174 0.084 0.162 0.174
50 0.282 0.267 0.254 0.275 0.267
0 1.665 1.606 0.999 1.622 1.726
2 Gate 15 0.682 0.679 0.558 0.680 0.691
B 30 0.138 0.096 0.133 0.106 0.127
50 0.287 0.295 0.288 0.295 0.296
0 1.438 1.391 0.882 1.519 1.443
15 0.639 0.627 0.515 0.664 0.635
4 Gate
30 0.116 0.093 0.173 0.115 0.123
50 0.267 0.261 0.259 0.290 0.282
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