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Effects of different micro-feature structures on
warpage and deformation of light guide plate

JIANG Bing-yan., SHEN Long-jiang, LUO Jian-hua, WENG Can
(College o f Mechanical & Electronic Engineering s Central South University , Changsha 410083, China)

Abstract: To study the influence of different micro-feature structures on the warpage and deformation
of injection molded light guide plate, We applied MoldFlow MPI5. 0 to simulate the influence of five
different micro-feature structures (micro V groove structure , micro U protrude structure , micro pyr-
amid structure , micro cirque structure and micro lens structure) on the warpage and deformation of
light guide plate with 11 mm X3 mm 0. 8 mm dimensions for the first time. The results show that
the influence of micro lens array structure on the warpage and deformation of the light guide plate is
bigger than that of other microfeature structures, the biggest warpage and deformation of micro lens
array light guide plate is 0. 039 7 mm, and the influence of micro rings array structure is the smallest
one. With the same processing parameters, the warpage and deformation of micro rings array light
guide plate is 0. 028 2 mm, the difference reaches 40. 78 %, furthermore the influence of convex micro-
feature structures is bigger than concave micro-feature structures at all time. It is shown that we
should consider the influence of different designs of micro-feature structures on the injection molding
of light guide plate in advance, and the preferences are concave micro-feature structures like micro
cirque structure,
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Fig. 1 Micro-feature structures in light guide plate
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Tab.1 Property of NAS30 type PMMA

Property parameters Symbol Unit Value
Poison ratio v 0. 355
Elastic modulus E MPa 2 740
Transition temperature T C 95
Density o0 g/cm? 1. 10
Specific heat Cp J/kg e+ C 0. 21
Thermal conductivity K W/m-« C 2 300
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Fig. 7 Moldflow model of light gulde plate
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Tab. 2 Simulation process parameters and maximal warpage(mm)

Micro-feature micro V micro micro micro micro

Simulation structures groove cirque pyramid protrude lens
process parameters array array array array array
Proa=90% P, Toa=34 C 0.027 7 0.024 5 0.028 2 0.028 0 0.031 3
Tijeciion =0. 28 Twoa=54 C 0.029 1 0.024 1 0.027 3 0.029 7 0.033 3
Trein=236 C Tooa=74 C 0.029 6 0.025 6 0.029 9 0.031 3 0.033 8
Proa = 90 % Pisection Tiin=216 C 0.029 0 0.024 3 0.029 2 0.029 8 0.032 7
Tijecion = 0. 2S Trein=236 C 0.029 1 0.024 1 0.027 3 0.029 7 0.033 3
Twoa=54 C T w =256 C 0.028 8 0.023 8 0.028 4 0.029 1 0.031 8
P :90%P\njvc(um Tinjecion =0.1 S 0.027 5 0.022 9 0.027 3 0.028 0 0.030 8
Trein=236 C Tinjection =0.2 S 0.029 1 0.024 1 0.028 7 0.029 7 0.033 3
Tooa=54 C Tinjection =0.3 S 0.029 9 0.024 7 0.027 3 0.030 3 0.033 0
T oneting =236 C Proa =70 % Piyjection 0.031 4 0.028 2 0.030 3 0.032 5 0.039 7
Tinjecion =0. 2S Proa = 90 % Piyjection 0.029 1 0.024 1 0.027 3 0.029 7 0.033 3
T =54 C Pioia =110 % Pijeciion 0.0269  0.0220 0.0265 0.0269  0.029 6
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