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Abstract: Injection molding is used in many industrial fields such as home appliances, vehicle parts, and electronic device parts

because various resins can be molded, leading to mass production of complex shapes. Generally, the empirical prediction method

is used to set the initial processing conditions of injection molding. However, this approach requires a lot of cost and its presented

solution is not accurate. In this paper, injection molding was simulated through the Moldflow™

in order to manufacture the

spacer for gas insulated switch. Through the simulation, the flow of the resin with respect to the diameter of the inlet was analyzed.

It was found that the process was possible at a higher resin temperature as the diameter of the inlet increased. In addition, through

thermal analysis during injection of the resin, it was confirmed that a stagnation phenomenon occurred at the insert portion

during injection molding, and the temperature of the resin was higher than that of the mold. As in this paper, if the spacer is

manufactured by optimizing the injection hole and the temperature of the injection process based on simulation, it is expected

that the spacer can be manufactured with high productivity.
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Fig. 1. 3D modeling and mesh image of spacer for GIS (gas insulated
switchgear).
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Fig. 2. Viscosity graph of epoxy resin according to temperature, (a)

Moldflow database and (b) measurement value.
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Table 1. Thermal properties of KMC-630 resin on Moldflow database. AbEl 31.52 cm3/39] Q2Fo| x|&& 0 7 =t} stx|ut
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Fig. 3. Flow change of resin according to the size of the inlet. (a) 10 mm, (b) 30 mm, and (c) 50 mm.
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Fig. 4. Flow changes according to mold and resin temperature (a) condition-1, (b) condition-2, and (c) condition-3.

Table 2. Flow change temperature conditions according to the
temperature of the mold and resin.

Temperature of the Temperature of the

mold (C) resin (C)
Condition-1 120 100
Condition-2 140 100
Condition-3 140 110

38 5= 39 % A9 225 27 30 ARt &
2479 A4 47 10 mm, 50 mm 2 d7ste] A8
old g Antg Uepdth £ A7 10 mme] -9 o]
o] Aot FUstA uldgol WS e = 4 2l
AT Jof wlsl &P+ A7 50 mmo] ¢ v ol T
AJsHA] L A o= SAI7F 2 d AlS st
o5 &l FUF V5 B =N AR AP 7t
S RES FSAE S AT A E 2 AL FYF
A7 50 mm, £71 39 34 25 34 2oz AdAst
Act.

F7HAloz Y 21 39 34 25, Y49 A
50 mmojA 9] st 5442 EA 571 Ysto] 24 2
gek ARte] @ 29 YR =5 2AskIT. 1Y

Al

2 2412 FYH AZH0-6005)0] THE 4
318 UERAICE 24171 FQo] MPsls

L. O O
T 9 A e 2

re 4o H1
By 1o
4 2 o 10 A 30 N o rE o ¥ oX

£ 110C2 529 3
7he 919 pA|S0] LHMOR AL A U

o}, ShAlgh & Aol A Anolq 2@l H9 4
£ FUOR 24 ANETL RIS Th2o] 27
%9 JAUOR o] Rofx|x| 1 T4 AHES 71E
2 @m0 2 Uylo] £UHch 12 sy st 9jzto] @l
E oz H2e LA YAl 21 WA £UH

(a)

(b)

0.000

Fig. 5. Flow changes according to the size of the inlet (resin
temperature 110°C, mold temperature 140°C) (a) 10 mm and (b)
50 mm.
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Fig. 6. Heat flow of resin inside mold according to filling time.

608 sec 911 sec 2000 sec

Fig. 7. Heat flow of resin inside mold according to curing time.
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Fig. 8. Cure rate of resin inside mold according to curing time.
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