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BY MELT BLENDING WITH A TPE
FEW REMARKABLE RESULTS OF THE LITTERATURE

TPO /POE

PLA - 90 wt%
[Poly(ethylene-octene)-g-GMA]- 10 w

50 kJ/m?

TPU

PLA - 80 wt%
poly(ether-urethane)-15 wt%
SiO,- 5 wt%

59 kJ/m?

Notched Izod impact energy
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Tensile curves, T=23°C, V=50 mm / min Young's modulus, T =23 °C, V=7 mm /min
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1,4-butanediol (b) GoTos3

Dimethyl terephthalate (T
i ~F () @ OH——(CH,),—OH

i i
et HO—({CHg4——O H
101] n
U Poly(tretramethylene oxide) (PE)
Multi-blocks copolymer
PE
Hard segment Soft segment
\ b
b e
-T T-T1
T~ 1 b PE
T T
\ T <
.
PE
Mass composition (%)
From 'H NMR
T b PE

Hytrel 4556 (45D) 35 14 | 51 (Mn = 1270 g/mol)
Hytrel 3046 NC010 (30D) | 19 7 74 (Mn = 1868 g/mol)




= 51 BLENDS PLA / HYTREL sy

COMPOSITION
PLA 4032D Hytrel 3046 NC 010

PLA /3046 -10 % 90 10

PLA /3046 -15 % 85 15

PLLA /3046 - 20 % 80 20

PLA /3046 - 25 % 75 25

PLA /3046 - 30 % 70 30
PLA 4032D Hytrel 4556

PLA /4556 -10 % 90 10

PLA /4556 - 20 % 80 20

PLA /4556 - 30 % 70 30
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PREPARATION BY EXTRUSION o
Feeder with dry pellets Feeder with dry pellets of
of PLA 4032D 7 HYTREL 3046 NC 010 or Hytrel 4556

W | - g a” Twin screw extruder (D=18 mm, L/D=50)
e * Screw speed =200 rpm
11 I5 % Tmelt (°C) =200 — 210 - 190

&g~ 1 Throughput =2 kg /h

I ] [
R e ——— |

_é__ Residence time = 4 min

Pelletizer

Water bath
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PRI.-]/PARATION BY COMPRESSION MOLDING

Elasto-Plast
/ 10 cm

Tensile specimens

_-"' 10 cm

‘ Hydraulic press with cutter

.' \
‘ Compression molding : T = 220 °C — 240°C
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CHARACTERIZATION OF SPECIMENS PLA/HYTREL 3046 NC 010
DIFFERENTIAL SCANNING CALORIMETRIY (DSC)

HiIltCIrecy

First heating cycle : - 80 °C to 210 °C (10 °C / min)
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— > PLA crystallinity=4,7 %

0.2
PLA Crystallization
0.0 \l/
0.2
5-0.4- A
PLA/3046-30% £
Sy 27061 PLA Glass
808 transition
107 PE crystals melting A
-1.2- .
PLA crystals melting
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CHARACTERIZATION OF SPECIMENS PLA/HYTREL 3046 NC 010 Eﬁﬁ@??é@
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IMPACT ENERGY
GoToS3
ASTM D256 IMPACT ENERGY AT 23 °C
(1ZOD, NOTCHED) PF
20 65
6o P pr
E >0 |49
550 PF
<3
%40 32|
<))
S 30
8 20
£ cCF 10
10 3 4
0 ,_I_l T - T T T T i
Q\P‘ B 10°/° —'\-50/0 B ?_0°/° . 7_5°/° . 30°/° < ota“ X ec“ %BQE 1’)_3?‘
a6 A6 A6 a6 X 20 L ® pN
PN RN LN Rl TN Rl TN E W™ s S pct®
CF = complete fracture PF = partial fracture

—— PLA/3046-20%
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CHARACTERIZATION OF SPECIMENS PLA/HYTREL 3046 NC 010
TENSILE TESTS (v =10 mm / min)
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PLA PLA /3046 - 10 % PLA /3046 -15%
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g% R e g%
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Strain (%)

Strain (%)
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TENSILE TEST AT 23 °C
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IMPACT ENERGY
IMPACT ENERGY AT 23 °C B Hytrel 3046 NC 010
(1ZOD, NOTCHED) B Hytrel 4556
60
50
50 !
.:g 40
~ 26
3 30 !
=20 CF 11
10 cF ° :
4
0 ]
oo o oo
A .10 .30
1% | 1% 1%
P b P
CF = complete fracture PF = partial fracture
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Elasto-Plast

Annealfng of the sheets in an oven
/(105 °C for 30 min)

Tensile specimens

Hydraulic press
with cutter

—>




coross . ANNEALED SPECIMENS PLA / HYTREL 3046 NC 010

e | HILCITCY B
DIFFERENTIAL SCANNING CALORIMETRIY (DSC) ~ [oreevetenivenderen 5257
GoToS3
0.2 —
PLA Crystallization
0.0
\1l PLA CRYSTALLINITY WITHOUT ANNEALING
0.2 100
- S g0
o 5-0.4 P
PLA/3046-30% = A £ 60
. . 206 =
(without annealing) 2°° PLA Glass 5 40
— SNy S0 transition S zg 58 18 32 36 47
1.0 ; % 4%% 0% 5% %
PE crystals melting A wl’)“”‘e&lw“ ;|30A6‘$|3°b‘6‘\‘;l,505‘6-3
1.2] ® ® 2% ® °
PLA crystals melting
400 -50 0 50 100 150 200
Exo Up Temperature (OC) Universal V3.9A TA
0.2
0.0
PLA CRYSTALLINITY AFTER ANNEALING
0.2-
<100
041 A 95 23
PLA/3046-30% 3 : £
/ 8061 PE crystals melting = 4 372 359 387 382 382
annealed P 2 20
£.0.8 S
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First heating cycle : - 80 °C to 210 °C (10 °C / min)
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IMPACT ENERGY corass
IMPACT ENERGY AT 23 °C  m O not annealed
(1ZOD, NOTCHED)
O # annealed at 105 °C for 30 min
56
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CF = complete fracture PF = partial fracture
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TENSILE TESTS (v = 10 mm / min)
PLA / 3046 - 10 % annealed PLA / 3046 - 15 % annealed PLA / 3046 - 20 % annealed
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TENSILE TESTS (v = 10 mm / min)

TENSILE TEST AT 23 °C B not annealed
Oannealed at 105 °C for 30 min
3500 5376 3084
= 3017 2787
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£, 1500
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TPO /POE

PLA - 90 wt%
[Poly(ethylene-octene)-g-GMA]-10 wt

50 kJ/m?

TPU

PLA -80 %
poly(ether-urethane)-15 wt%
SiO,- 5 wt%

59 kJ/m?

Notched Izod impact energy
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Thank for your attention

For further information
Contact: julien.cayuela@materianova.be
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