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Development of a New Transparent Plastic
with High Heat Resistance
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An olefin—maleimide copolymer (TI-160 ; development name) has been found to possess unique

properties as a new transparent plastic with higt heat resistance. The advantageous features of this

plastic over common ones such as poly (methyl methacrylate) (PMMA) and polycarbonate (PC) are as

follows ;

1) Superior optical properties to those of PC, i.e., higher light transmittance, larger Abbe’ s number

and smaller stress optical coefficient leading to moldings with lower birefringence.

2) Higher heat deflection temperature and smaller thermal expansion coefficient as compared with

PMMA and PC.

3) Excellent mechanical properties, specifically, the highest flexural modulus among the typical

amorphous polymers.

4) Excellent outdoor durability and good solvent resistance.
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Table 1 Macromolecular characteristics

Sample Grade Mwx107%  My/M,*
TI—160—01 — 20.7 2.2
TI—160—02 — 35.5 2.6
PMMA ACRYPET VH 8.6 2.0
PC—01 PANLITE K1300 5.6 3.6
PC—02 PANLITE L1225 4.3 2.5
PC—03 PANLITE AD9000TG 2.8 1.9

2determined by gel permiation chromatography.
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Table 2 Optical properties

Property

Unit TI—-160—02 PMMA PC—02

Light transmittance %
Refractive index |

Abbe’ s number

90 92 88
1.53 1.49 1.58
51 53 29

Table 3 Thermal properties

Property Unit TI—-160—02 PMMA PC—02
Heat deflection temperature
as molded T 142 95 136
annealed C 157° 100® 140°
Coefficient of liner thermal
expansion (x107%) cm/cme T 5.1 7.7 6.7

*Annealing at 120°C for 5 hours. "Annealing at 80C for 5 hours.
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Fig. 1 Absolute stress optical coefficient |C |

versus reduced temperature T-Tg. ()
TI-160-01, ((J) PMMA, (A)PC-02.
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Table 4 Mechanical properties

Property Unit TI—160—01 TI—160—02 PMMA PC—02
Tensile strength Mpa 58.8 66.6 65.7 63.7
Flexural strength MPa 158 169 113 92
Flexural modulus GPa 4.91 5.00 3.14 2.16
Izod impact strength J/m
notched 24 34 15 740
unnotched 230 260 130 nonbreak
TI-160-01 0
Polystyrene? O ---_H,(-.‘
PMMA '”“x\\
mPPE®? = 00 :
PC & 100 A
Polyarylate® \g
Polysulfone? %0
Polyethersulfone? ‘E
0.0 1.0 2.0 3.0 4.0 5.0 E 50 N
Flexural Modulus (GPa) g
™
Fig. 2 Flexural modulus of typical amorphous ———— A
polymers “Data from Ref. 10. "Modified 0 I A
poly (phenylene ether).
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Fig. 3 Dependence of UV irradiation time on
flexural strength and Avyellowness

index. () TI-160-01, () PMMA,
(/) PC-01.
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Table 5 Unstressed chemical resistance

Solvent Change in appearance®” Weight gain
(%)
10% NaOHaq NC + 1.3
10% HClaq NC + 1.0
hexane NC + 0.1
heptane NC + 0.1
methanol CR + 0.2
ethanol NC — 0.3
isopropanol NC — 0.4
toluene SW +11
xylene NC — 2.1
chloroform SL —
dichloromethane SL =
tetrachloroethylene NC + 0.0

aSL : soluble, SW : swelling, CR : crazing, NC : no change.
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Table 6 Surface hardness

Property TI—160—02 PMMA PC—02
Pencil hardness 3H 3H 2B
Rockwell hardness M—scale 103 98 52
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