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1 What we have done

1.1 Water distribution in rice-hull-PE (RHPE)
composite and effects of soaking on its
mechanical properties

1.2 Effects of freeze-thaw cycling on the mechanical
properties off RHPE composite

1.3 Effects of accelerate UV weathering on the
surface conformation and mechanical properties of
RHPE composite

1.4 Natural weathering on RHPE composite
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listance from
ealed end (mm)

Water concentrated In
surface of 5 mm thickness.
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Effect of surface texture on water absorption ability

7.1% 9.5% 11.8%

MC ofi exposed surface in 5mm thickness,
pased on rice hullfmass




Effect of soaking temperature on the moisture
content of rice hull flour-PE composites
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Soaking temperature above 4 0 'C results in
a significant higher absorbing rate
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Effects ofi soaking on MOR and MOE

MOR/MPa MOE/GPa

Control sample 13.64 (0.7)
Samples

soaked at 25C
for 60 h 12.89 (0.91)

For small size samples, it is MOE significantly
decreased after soaking
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1.2 Freeze-thaw cycling treatment

Method: Soaking at ambient
for 2days, frozen at -29°C for
2days, and thaw at ambient

for 3days.




Effect freeze-thaw cycling treatment on MOR and MOE

Sample size Cycling
(mm) number

500*140*25

1 2
5*25*100
1
3 9.05 0.73

Big size and small size sample differ in the
variation trend of-flexural propertiesZJX] & 33




1.3 UV accelerate weathering

one cycle = 8h UV radiation + 4h dew
At least 6 replicates are tested after 500,1000,1500, and
2000h UV accelerate weathering,
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Effects ofi UV accelerate weathering en configuration

small size sample cut from surface of big sample may
warp after UV accelerate weathering, which should be
paid attention in service. Balance is necessary.
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Sawn surface
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Effect of UV accelerate weathering on lightness

2 (smooth surface )
2 (sawn surface)
— 2 (lined surface)

1000 1500 2000

Exposing time (h)

L* increased since 500h UV accelerate weathering,
and continued increased during 2000h testing.
Color lightened meast_ in initial 500h
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Modulus of rupture (MPa)

0 | |
0 500 1000

Sample with smooth surface

—-—--Sample with sawn surface

Both MOR and MOE
of sawn surface
decreased since

1500h UV accelerate
weathering.
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Modulus of elasticity (GPa)
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&Pt (Sample with smooth surface)

— - — %t (Sample with sawn surface)
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24mont

12months

[accelerate weathering —=Natural weathering

= 12%

*
AL accelerate

AL* = 26%

natural™
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24 /mongths

[accelerate weathering =#=Natural weathering

Northeast Forestry University




Effects of natural weathering on MOR and MOE

Natural weathering time MOR (MPa) MOE (GPa)
Unweathered 13.65 1.724
Natural weathered for 5 months 13.401 1.69

Natural weathered for 12 months 13.3 1.59
Natural weathered for 17 months 13.89 1.69

Unsignificant change
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Natural weathered for 12 months
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What we think

Sample size: big and small ZJ/] Ji: 10
Main problem in weathering: lightening
Safety in service: sudden breakZjl s 35
Raw material: increase resources

Surface decoration: protection from
plastic matrix
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