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Abstract: In this study, the mechanical properties of polycarbonate (PC)/polymethyl methacrylate (PMMA)
multilayer films according to temperature were studied. The mechanical properties examined are modulus of elasticity,
yield strength, tensile strength, elongation at break and Poisson’s ratio. In a multilayer film with a thickness of 250 pm,
the mechanical properties were observed with different thickness ratios. In addition, the mechanical properties in the
flow direction and the direction perpendicular to the flow of the co-extrusion process were compared. Properties
below the glass transition temperature (7,) showed high mechanical properties due to molecular orientation in the
extrusion direction. In the PC/PMMA multilayer film, a large change in mechanical properties was shown at the 7, of
the thick layer material. The higher the temperature, the higher the Poisson’s ratio of the film, but the difference
according to the extrusion direction became smaller.

Keywords: polycarbonate/polymethyl methacrylate film, co-extrusion, mechanical property, poisson’s ratio.
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Table 1. PC/PMMA Multilayer Film Used in This Study
Thickness (pm)

Material composition

PC PMMA
PC Single layer 250 0
PC / PMMA Multilayer 215 35
PC / PMMA Multilayer 205 45
PC / PMMA Multilayer 190 60
Extruder Exruder
for for
PC PMMA
' ' Die
i ]
LR 13
Die
| Pull rall Film
o -z (Machin Brction

—

noxg Take up
TD
(Transverse Direction)

e e

Figure 1. Schematic drawings of film fabrication process.
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Figure 2. Tensile test specimen for bulk material.
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Figure 3. Tensile test specimen for film.

Figure 4. Tensile test apparatus and isothermal chamber. Tensile
testing apparatus (left) and isothermal chamber having transparent
glass window (right).
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Figure 5. Digital image correlation (DIC) equipment for the measurement
of Poisson’s ratio by digital camera: (a) Apparatus for Poisson’s
ratio measurement; (b) Schematic drawings for the measurement
Poisson’s ratio.
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Figure 6. Stress-strain curve of bulk material of PC and PMMA: (a)
PC; (b) PMMA
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Figure 7. Stress-strain curve for PC single layer film.

PC PMMA
Bulk properties - P P P
Room Temp. 112 C 148 C Room Temp. 112 C 148 C
Yield Stress (MPa) 56.70 34.47 24.31 74.53 9.92 0.38
Tensile Strength (MPa) 61.94 35.63 2431 74.53 9.92 0.38
Elastic Modulus (MPa) 1970 891 792 2719 334 2

Elongation at Break (%) 75.6 110.4 85.5 4.5 138.0 200.0
Poisson’s Ratio 0.405 0.414 0.421 0.371 0.433 0.441
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Figure 9. Stress-strain curve for PC/PMMA multilayer: (a) PC/
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