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Rheological behavior and extrudate swell of PLA filled with nanoclay

Rapeephun Dangtungee " Sarinya shawaphun” Karat Petcharoen? and Kerati Pinijsattawong®

ABSTRACT ‘

\
This research was investigated rheological behavior and extrudate swell of polylactic acid (PLA) filled |

with nanoclay in capillary rheometer. Generally, all compositions exhibited pseudo plastic behavior. Effect of |
fillers loading was also investigated. An increasing amount of nanoclay tend to decrease shear stress, shear i
viscosity and elongational viscosity especially 10 wi% of nanoclay. Also, 10 wt% of nanoclay composites |
presented swelling ratio with lower than swelling of neat PLA. Following both L/D ratios (10/1 and 20/1), |

the best ratio to improve rheological behavior and extrudate swell was nanoclay composites filled with 10 wt% |

of nanoclay.
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&eyanwal ANUHNY
o AULAWEeY (Apparent shear
stress)
Toe AHAWERUST (True shear
stress)
¥ ow #ms1.89u (Apparent shear rate)
Ve fmBaUsT: (True shear rate)
Morne AINWTLAST (True shear viscosity)
& ST N"7ERAL (Elongational rate)
o ANIAUEiaRe (Elongational stress)
7. AUUiiATiARA (Elongational
viscosity)
R Failvenny
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L AINLNITEINTY
Q grsnsluadaFunn
n ﬁ'faqmv'ﬂﬁu'mn Bagley correction
n auduszwinadusaiAudeuty
udmsndeu 1dunan
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1. Jan

- Polylactic acid insa PLA 4042D A1 glass
transition temperature (T,) 325 K (52 °C) uaz mefting
temperature (T,) 408 K (135 °C) A umuiuuy
1.25 glem® A NFIUNTUUTIEARS 16 kpsi (110.32
MPa) AnEnLLIINTEUNN 2.5 joules

- unlmat (Nanoclay) TuIRBYNIALEAY
200 wiluwas snuisnwedwefaulundu 41in
(Hard clay, SO, 57% Min.) egluguvusiazidun
pouddng 88%  TANenaduiauminfy 8onfay
100 nf
PR

- Twin —screw extruder (PRISM 100R)

- Capillary Rheometer {u CEAST Rheologic
5000 twin bore
3. MS\AsSEN polymer composites

a1 PLA 7 50°C e 24 Falierieuldany
a1 1 PLA uaziraduayludnmdiuiunnuaatd
windu 0, 2, 5,10 ust 15% Taetinnin Tneldiates
Twin -screw extruder (PRISM 100R) lgouundl
1u1F190s Feed zone 160°C  Metering zone 180 °C
WAx Compression zone 200 °C  WAININHANIATS
2u PLA # 50°C ifluiann 24 't"f'ﬂmriau'i’anﬁn?m
nsluadneiAtesCapilary Rheometer fu CEAST
Rheologic 5000
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winfiu 700, 800, 1000, 1300, 1600, 1900, 2100 uaz

2600 s" AINAAU
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