=] st=AMII5sS(X], M 27 A M 45,2018
Transactions of Materials Processing, Vol.27, No.4, 2018
https://doi.org/10.5228/KSTP.2018.27.4.211

458 AHEEEE0 AEE= 1

e ZEtE ) J|A A

211

A Study on the Change of Optical and Mechanical Properties by Reprocessing
for High Melt-Indexed Polycarbonate Used in Injection Molded Optical Parts

J. H. Lee, J. J. Kang, K. H. Yoon, J. S. Kim
(Received April 6, 2018 / Revised July 17, 2018 / Accepted July 17, 2018)

Abstract

To estimate the recycling feasibility of high melt-indexed polycarbonate, 3.5 inch LGP, tensile, flexural and impact
specimens were injection-molded and the LGP was shredded into scraps. The scraps were injection-molded again and this
process was repeated for 4 times. Properties of the sample, i.e., optical properties, mechanical properties and number
average molecular weight were measured at each cycle. Based on the results, as the number of reprocessing increased,
transmittance decreased at low wavelength and color coordinate was changed systematically to yellow. Yellow index
increased more than twofold during 4 recycling processes. On the other hand, the number average molecular weight
decreased during recycling processes. Flexural and impact strength showed no tendency according to the number of
recycling, but tensile strength decreased sharply after the third recycling process. Based on these properties, it was
concluded that the number of recycling for high melt-indexed polycarbonate allowed in this study was one.
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Fig. 1 Structure of 3.5 inch LGP.
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Table 1 Injection conditions for 3.5 inch LGP

Conditions Value Unit
Melt temperature 340 [
Mold temperature 80 T

Injection speed 500 mm/s
Packing pressure 90 MPa
Packing time 1 sec
Cooling time 20 sec
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Table 2 Injection conditions for tensile specimen
Conditions Value Unit
Material Vlrgln Shreqded i
resin resin
Melt temperature 300 300 T
Mold temperature 40 40 T
Injection speed 40 40 mm/s
Packing pressure 45 30 MPa
Packing time 6 6 sec
Cooling time 30 30 sec
Table 3 Injection conditions for flexural and impact specimen
Conditions Value Unit
Material Vlrgln Shrec!ded i
resin resin
Melt temperature 300 300 T
Mold temperature 40 40 T
Injection speed 40 40 mm/s
Packing pressure 70 60 MPa
Packing time 3 3 sec
Cooling time 30 30 sec
3. A3t

3.1 A
A me Fakg 54 A, Fig A
AFohEe o 01% e aWEﬂ%%ui F3
[elye)
e =

SELER T

Ho] ). Figure 49 A1 F2 :%«1 %‘—Ei D6
A 5748 %8 sksl leéﬁii Hl’“fiL 73 &)
#hol YERY g4l ﬂlOlE A9 D1, % F-i

= 71% OHL&] LGPl o &t &
A& o A AL LGP%
ﬂli AEtE Hdg =

71 el %Pﬂ A dEo] FaE SAHH 2
gokth wEkA 71 dATEedA =
ZﬂZﬂTﬂrgEE‘r A F2HE0] 20% ~ 30% H %= S
Aol @ W B AF A= A HSE FaeE
=74 = A TH15].



92 92 92
91 — 914 o 5 5 5 91 %— vo &> 5 &
%—__ I S —A— p g A " V———v i SR CE A — —— 4
_ %0 A o ——a o0 )
Tl oo B— el o B —t Tl o i
< 8 o < —— < —
P °. 3 0, 3 o
< 884 \ £ 854 £ 88
= o. 2 ol 2 o)
= 87 T~ = 874 = —~
ES ~ g T~ §Y .
= O. g Q. £ 0.
= 264 = 264 \ S 164
= —0— 380 nm = —O— 380 nim = —0— 380 nm
854 —a— 450 nm o 854 —a— 450 nm ? 854 —a— 450 nm °
—— 580 nm —— 580 nm —— 580 nm
S-I' T O 750nm T “j T —O— 780 nm 3*1' T —O— 750 nm 4
0 T T T T T 0 T T T T T 0 T T T T T
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
Recycle#N (number of recycling) Recycle#N (number of recycling) Recycle#N (number of recycling)

(@)

(b) (c)

Fig. 3 Comparison of total transmittance spectrum vs the number of recycling for T1(a), T2(b) and T3(c).
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