Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2016.17.10.499

cooperation Society ISSN 1975-4701 / ¢ISSN 2288-4688
Vol. 17, No. 10 pp. 499-508, 2016

weex e T A 2o WA A A=A 2A

0|52, olMs”
'Zgchstn UBtThSIA 7| AZ St

lgtietm 7 ARS RISt}

Determined Car Door Latch Injection Molding Process
Conditions through the Finite Elements Analysis
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Abstract Injection molding is a method for manufacturing many products, wherein a plasticized resin is injected into
a mold at high pressure and hardened. According to the method, the product can be manufactured into various forms,
and the mass production of up to tens of thousands of products is possible. The purpose of this study was to
determine the process conditions for manufacturing a door latch for automobiles, through an analysis of the injection
molding method. To calculate an appropriate injection flow for injection molding, a primary analysis for comparing
the injection time, pressure, flow pattern, consolidation range, shear stress, shear rate, and weld line, as well as a
secondary analysis for determining the conditions for stabilizing the molding temperature, holding pressure, and
cooling process, were conducted. The characteristics of injection molding, and their influence on the product quality
are discussed. No weld line and pores were observed on the products that had been manufactured based on the process
conditions determined above. In addition, there were no flaws regarding the deformation compared to the prototype.
Therefore, the manufacture of a product under the conditions determined in this study can reduce the defect rate
compared to the existing production, and the process is also more competitive due to reduced production time.
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Table 1. Initial temperature condition of material
Manufactures Material Temperature( C)

Resin Hi Prene HLG73BL 230

(PP+LFT30%)

Insert CuZn30 (C2600) 20

Mould X38CrMoV5 20

Cooling water Water 45
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Fig. 3. Injection flow condition graph

Table 2. Process condition for injection flow optimization

Manufactures Condition
Place inlets (sec) 3
Mold closing definitions (sec) 5
Filling condition A (cm®/s) 45
Filling condition B (cm®/s) 37
Filling condition C (C’m3 /s) 15
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Fig. 7. Solidification zone that occurs when filling
(a) injection condition A (b) injection condition B
(c) injection condition C

Fig. 6. Flow pattern according to injection conditions
(a) injection condition A (b) injection condition B
(c) injection condition C
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Table 3. According to injection flow conditions of
analysis results

Injection flow condition A B C
Flow injection (cm’/s) 45 37 15
Injection time (sec) 0.733 0.882 2.098
Max injection pressure (bar) 455 336 303
Max shear rate (1/s) 47490 | 39,610 18,540
Max shear stress (MPa) 10.39 12.73 21.83
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Table 4. The actual injection process conditions

Manufactured condition Definition
Pre-heating (hr) 1
Place inlets (sec) 3
Mould closing definitions (sec) flnclu de insert inserts 3 sec)
Filling definition (sec) (Flow rate — 37em’ /s)
Switch over (%) 99
Packing time (sec) 5 (Final filling pressure)
Packing pressure (%) 85
16
Cooling definitions (sec) (Include injection 0.882 sec,
inlet pressure 5 sec)
Mould opening definitions (sec) | 2.5
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Manufactured condition Definition i
Pre-heating (hr) 1 '
Mould temperature (*C) 48~63 =
P 3 i
Injection flow (cm /s) 37 -
Injection time (sec) 0.882 - o
— Fig. 18. Analysis results of product displacement
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