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ARTICLE INFORMATION ABSTRACT

Original Research Paper This study investigates the effect of injection parameters on the geometric and optical quality of a Bi-
Received 03 August 2017 convex lens injected with PMMA polymer. An important part of this research is the effect of each
Accepted 12 October 2017 parameter on the geometric and optical quality of the lens and the obtaining of optimal quantities for

Available Online 01 December 2017 injection. According to the results of this study, the effective factors simultaneously on the geometric

quality and the optical quality of these types of lenses are melt temperature, packing time, injection

Keywords: 3 . - .

Injection Molding pressure and packing pressure, respectively. These factors indicate that the simultaneous control of the
Lens pressure, in the mold cavity both during the injection and at the packing stage, can represent a suitable
Shrinkage injection with minimal optical errors. According to the collected data, the average volumetric shrinkage
Warpage check is 5.847% singly, in this case the refractive index is equivalent to 7.12E-05. The refractive index

Refractive Index analysis is 6.28E-05 singly. In this case, the minimum average volume contraction is 9.1%. Therefore,

optimizing and minimizing one of the geometric or optical factors will not produce the proper values of
the other factor. Using the multi response Taguchi method, is obtained the minimum average volumetric
shrinkage is 5.503% and the minimum refractive index is 6.96E-05.
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Fig. 2 Geometric of Bi-convex lens analyzed in this research
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Table 1 Geometrical parameters for Bi-Convex Lens
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4 Center thickness
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19 Average Volumetric Shirinkage (A.V.S)
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* Warpage(Deflection)
2 Shrinkage

3 Residual Stress

4 Sink Mark

® Filling flow rate

® Filling time

" Injection velocity

8 Melt temperature

9 Mold temperature

0 packing pressure

1 Cooling time

12 peak to Valley (P.V)
= Gate
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Table 3 Taguchi design of experiment for L18 orthogonal array
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Fig. 3 Material flow at the filling time in 1 second
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Fig. 4 Material flow at the filling time in 7.5 second
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Table 5 Mechanical properties of PMMA
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5 Mold Shrinkage
6 Refractive Index
7 Light Transmission
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10 Melt Flow Index (MFR) 230°C, 37.3N(3.8kgf)
1 Elastic Modulus, 1% principle Direction(E1)
12 Elastic Modulus, 2™ Principle Direction(E2)
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4 Poisson’s Ratio(9,3)
15 Shear Modulus(G12)
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Table 7 Values of Warp. and A.V.S with Moldflow analysis

mm)zd Js 5 %) o> LA
Warp. AV.S

0.1491 8.828

0.1494 8.769

0.1497 8.682

0.1083 5.847

0.1577 9.488

0.159 9.525

0.1589 9.858

0.1578 9.863

0.166 10.2

0.1425 8.378

0.1456 8.649

0.1549 9.1

0.1124 8.61

0.1585 9.562

0.1586 9.487

0.1613 10.04

0.1607 9.91

0.1624 9.954

1 Volumetric Shrinkage
2 Ambient Temperature
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Fig. 24 The pressure curve in cavity of best quality Lens
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Fig. 25 The temperature curve in cavity of best quality Lens
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Table 14 Comparison between optimal levels of geometrical and
optical properties
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Table 16 Optimal level in overall quality lens analysis
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