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Wood Plastic Composites, WPC

Why...?
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Establish quantitative correlations between mechanical properties, microstructure
and phase properties on WPCs produced with different wood species
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The hypothesis...
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AOI = 770 x 880 um?
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RESULTS
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IM — WPCs
Mechanical Properties
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METHODS

IM - WPCs,
Damage of the cell wall E :DfElfo LE"(1-V)

e .

T A

\ Cell wall properties
& | IM-WPCs

b X 4

'

Middle _
Lamella .-

# g - S ;
\ p &
2 e ¥. 5 »
i C Y - "'""'
£# s ol : e .

paRE4s oKy RERE kDL

Only two species...




300

Nanoindentation test
250 1 Indentation
2001 Cycle
Z
E
~ ~ = 150 |
v’ 1-v2|  Cuw
_ S 1
Er T E + E 50 4
0 ‘
0 10 20 30 40
Time (s)
300
£ Nt S
7’ I 250 | ===LPPout
2 ,A = GFout
_ 200 1
=
=
1 = 150 -
®
(@)
= 100
Response
50
0 ‘ ‘ ‘
0 50 100 150 200

Displacement (nm)



RESULTS

Wood species nanoproperties

= =
o 0o
| |

=
AN
I

=
o
I

Young's Modulus (GPa)
oe Mo

o
L

N

Grand fir

Cell wall

——

!

T Lodgepole
pine

__ [

Middle lamella

Middle lamella

— ] = L

CW-E-GF CW-L-GF ML-E-GF ML-L-GF CW-E-LP CW-L-LP ML-E-LP ML-L-LP

Earlywood

Latewood



Young's Modulus (GPa)

Latewood Proportion (unitless)

IM - WPCs and Wood properties

Thermoplastic phase

2.0

L5 1 Modulus reduction after processing
o ?
20
Lodgepole Grand fir

0.5 .

© pine {

% 15
0.0 T T N §

Bulk HDPE TCL HDPE n %
>
. S
Latewood proportion B 10 ;%

0.35 2

w

(@)

c
0.30 - S5 51

O

E : %
0.25 - J

O T T T T T T T T
0.20 | E-LP E-LP-A L-LP L-LP-A E-GF E-GF-A L-GF L-GF-A
f Wood Specie

0.15

DII:in LPFI’out GII:in DFlout GFlout LPIPin After proceSSIng

Wood Specie



IM - WPCs properties prediction
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METHODS

Injection
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Wood Particle orientation (degrees)
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CONCLUSIONS

Anatomical features ~ The phase morphology and mechanical
properties of WPC.

A poor interpenetration of HDPE ~ Free buckling of cell walls during
extrusion.

Wood particle alignment and wood particle degradation may affect final
properties of WPCs made in different processes.



Thanks...

Damage of the Cell Wall During Extrusion and
Injection Molding of Wood/HDPE Composites
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Mechanisms of Adhesion in WPC

Bond as a system... Mechanical
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