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A Study on the Computational Design of Static Mixer and Mixing
Characteristics of Liquid Silicon Rubber using Fluidic Analysis for LED
Encapsulation
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Abstract : A Light Emitting Diode(LED) is a semiconductor device which converts electricity into light. LEDs are widely
used in a field of illumination, LCD(Liquid Crystal Display) backlight, mobile signals because they have several merits,
such as low power consumption, long lifetime, high brightness, fast response, environment friendly. In general, LEDs
production does die bonding and wire bonding on board, and do silicon and phosphor dispensing to protect LED chip
and improve brightness. Then lens molding process is performed using mixed liquid silicon rubber(LSR) by resin and
hardener. A mixture of resin and hardener affect the optical characteristics of the LED lens. In this paper, computational
design of static mixer was performed for mixing of liquid silicon. To evaluate characteristic of mixing efficiency, finite
element model of static mixer was generated, and fluidic analysis was performed according to length of mixing element.
Finally, optimal condition of length of mixing element was applied to static mixer from result of fluidic analysis.
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Fig. 1. Designed static mixer model
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Fig.2. Flow transition in static mixer
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Fig. 3. Scehmatic diagram of injection molding system using
static mixer
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Table 1. Material property of LSR

Material Resin Hardener
Density (g/em’) 1.05 1.05
Viscosity (Pas) 100 50

Specific heat (J/g'K) 1.26 1.26
Flow rate (g/s) 2.6675 2.6675

. | Ak

(a) Finite element model

Inletl : Silicon
resin

Inlet2 : Hardener

(b) Boundary condition

Fig. 4. Condition of fluidic analysis
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(2) Volume fraction of resin
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Fig. 5. Result of fluidic analysis (mixing element : 32mm)
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Table 2. Maximum pressure of static mixer
Length of mixing 8mm 16mm 32mm
element
Maximum 27MPa | 13 MPa | 0.68 MPa
pressure
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