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ARTICLE INFO ABSTRACT

Article history:

Owing to its outstanding performance and properties including weatherability,

Received 11~ December 2020 thermal stability, and chemical resistance, liquid silicon rubber (LSR) is used
Revised 7 March 2021 widely for electronics and medical products, and its application has been
Accepted 16  March 2021 extended to other industries as well. A common issue found in products with fine
features is microbubbles, which are heavily dependent on the molding process
Keywords: and mold structure. Therefore, this study suggests an optimum overflow mold
ng”@ silicon .rubber (LSR) type to minimize the microbubbles trapped in a product throughout a molding
Injection molding simulation and experimental analysis with three different types of overflow. The
Overflow results show that the sample group produced with the optimum overflow type
Microbubble meets the standard industrial cosmetic criteria.
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Fig. 1 Liquid silicon rubber (LSR) injection concept
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Fig. 2 Lens-angle supporter
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Table 1 Inspection standard of LAS

I ti . . I ti
No. nspec on Inspection criteria nispection
item method
No damage
External .
1 . )ZZEZce Not more than 5 bubbles of | Microscope
PP R0.01 mm or bigger
Reference external diameter:
2 Size +5% Projector
Reference height: +5%
- . Electronic
3 Weight +5% of reference weight
scale
Tensile load
4 | Tensile load =0.6 kgf measuring
instrument
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Table 2 CAE setting values

Description Values
Melt temperature 20.0 (C)
Mold temperature 175.0 (C)
Injection location 1
Max machine injection pressure 4.254 (MPa)
Injection time selected 1.10 (s) (Specified)
Velocity/pressure switch-over Automatic

Table 3 Clean room environmental conditions
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Air change rate More than 10 rounds/hr

Air pressure difference 5~20 Pa or 0.5~2.0 mmAq

[Iluminance More than 400 Lux
Noise Less than 70 dB
Temperature 20~24°C
Humidity 30~65%RH

Floating microorganisms <200 CFU/m’

Falling microorganisms <20 CFU/@9 cm/hr
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Surface microorganisms <20 CFU/@55 mm Plate

Operator’s hand’s <20 CFU/Glove Plate
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Table 4 Experimental material

Testl Property Unit Result
ASTM D2240 Hardness®) Shore A 50
ASTM D412 Elongation” % 570
ASTM D412 Tensile strength” MPa 9

ASTM D624 B Tear strength2 kN/m 42

ASTM D792 |  Specific Gravity” 113
Viscosity (10 s'l)

CTM 1094 Part A Pa-s 150

Part B Pa-s 150

1) ASTM: American Society for Testing and Materials. Materials
were tested according to Dow Corporate Test Methods (CTM),
which in most cases are similar to the ASTM standard (s) listed
above. Copies for CTMs are available on request.

2) Cure Condition: 10 min at 120°C, no post-cure
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. 10 Filling time_1 pocket type
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Fig. 11 Injection sample_1 pocket type
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Fig. 13 Pressure on A, B point 1 pocket type
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Channel 2

Channel 1

Channel

3

Fig. 14 Layout of overflow pocket and channel

(a) Flow front at Channel 2

(b) Flow front at Channel 3

Fig. 15 Pressure on A, B Point_1 Pocket + Channel Type
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(a) Flow front at pocket 1 (b) Flow front at channel 2

(c) Flow front at channel 3

Fig. 18 Pressure on A, B point_3 pocket + channel type

2.0 4.0 6.0 mm

Fig. 19 Injection sample 3 pocket + channel type

Table 6 Pressure different

Pressure on A Pressure on B Difference
0.0172 Mpa 0.7391 Mpa 0.7219 Mpa
1.642 Mpa 2.265 Mpa 0.623 Mpa
4.542 Mpa 5.166 Mpa 0.624 Mpa
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