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ABSTRACT : Blend resin (PET/PETG 70/30 blend) of poly(ethylene terephthalate) (PET) and
poly (ethylene terephthalate glycol) (PETG) of weight percent 70/30 was prepared by a twin—screw
extruder. Undrawn films of the blend and pure PETG were made by melt—press in hot press. Drawn
films were made by capillary rheometer. Crystallinity, shrinkage, thermal, dynamic mechanical, and
mechanical properties of these blends and PETG drawn films were investigated by wide angle X—ray
diffractometer, dry oven, DSC thermal analyzer, and tensile tester. The crystallinity and density of these
films increased with increasing draw ratio and draw rate but decreased with increasing draw
temperature. The crystallinity and density of the blerid films were higher than those of PETG films. The
tensile strength and tensile modulus of these drawn films increased with increasing draw ratio and draw
rate but decreased with increasing draw temperaturd. The tensile strength and tensile modulus of blend
films were higher than those of PETG films. Shrinkage of PETG and blend films decreased with draw
ratio and draw rate. Shrinkage of undrawn blend film was 600% higher than that of pure PET film.

Keywords : PET/PETG copolymer blend, drawing, density, thermal properties, dynamic mechanical
properties, shrinkage.
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Figure 1. 7., vs. draw ratio for PET/PETG 70/30
blend films drawn at different draw rates and
draw temperatures as indicated.
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Figure 2. Density vs. draw ratio for PET/PETG
70/30 blend films drawn at different draw rates and
draw temperatures as indicated.
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Figure 3. Density vs. draw ratio for PETG films

drawn at different draw rates and draw tem-—
peratures as indicated.
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Figure 4. Intensity vs. diffraction angle for PET/PETG
70/30 blend films drawn at draw ratio 7, draw tem—
perature 95 C, and draw rates as indicated.
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Figure 5. Intensity vs. diffraction angle for PET/PETG
70/30 blend films drawn at draw rate 0.3 cm/min,
draw temperature 95 C, and draw ratios as indicated.
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temperature 95 C.
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Figure 7. Loss modulus (£") vs. temperature for
PET/PETG 70/30 blend film and PETG film drawn at
draw ratio 5, draw rate 0.1 cm/min, and draw
temperature 95 C.
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Figure 8. Tensile strength vs. draw ratio for
PET/PETG 70/30 blend films drawn at different
draw rates and draw temperatures as indicated.

120
—&—  95°C 0.1cmimin
— —O— 95°C 0.3cm/min
3 Y001 | o 105°C 0 femimin
= —v— 105°C 0.3em/min
£ 80+
=)
c
o
@ 60
© I
‘n
3
= 40+
200, . L .
1 3 5 7
Draw ratio

Figure 9. Tensile strength vs. draw ratio for PETG
films drawn at different draw rates and draw tem—
peratures as indicated.
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Figure 10. Elongation at break vs. draw ratio for
PET/PETG 70/30 blend films drawn at different
draw rates and draw temperatures as indicated.
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Figure 11. Elongation at break vs. draw ratio for
PETG films drawn at different draw rates and draw
temperatures as indicated.
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Figure 12, Tensile modulus vs. draw ratio for
PET/PETG 70/30 blend films drawn at different
draw rates and draw temperatures as indicated.
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Figure 13. Tensile modulus vs. draw ratio for
PETG films drawn at different draw rates and
draw temperatures as indicated.

o] defl 3] 7 wjde]l FAMEA Bl whet £
o] dojydtt HEzt APPAL] ¥ Ak AR
A= Uste] & 4ol EwrElc® Figure 14
9 15¥ F FRY A 2% 9 Al XM 4
A€ PET/PETG 70/30 Bd= 2E3 PETG 95
9] Adule] & $&&S Jekd Holdh PET/
PETG 70/30 WAl HE2 582 12924 «
F PET 9dA FAEY %8 2% v3 600%<

552 16.7%%4 &% PET BEHY 835% %7}
&g & 4 itk PETG B89 $%& 57182 PET/
PETG 70/30 BExRY A7 Figure 8|4 Figure
137421 71418 BgelA vehd ulel o] EAIH
SHolA B o 2= FEo vjs) EAo] Dot}

341



@
rlo
E
s
Pr
ot
oy
N
of

141 —e— 95, 0.1cmimin

—0~ 95, 0.3cmimin
—w— 105°C, 0.1cm/min
12 —g— 105°C, 0.3cm/min

Shrinkage (%)

///

3 5
Draw ratio

~

Figure 14. Shrinkage vs. draw ratio for PET/PETG
70/30 blend films drawn at different draw rates and
draw temperatures as indicated.

20
—~@— 95C, 0.9em/min
18t —O0— 95°C, 0.3cm/min
—w— 105C, 0.1cmimin
16+ —v— 105'C, 0.3cmimin
§ 14r
3 12
£
£ 10
IS
%) 8L
6l
41
1 3 5 7
Draw ratio

Figure 15. Shrinkage vs. draw ratio for PETG films
drawn at different draw rates and draw temperatures
as indicated.
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