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BACKGROUND

Natural bio-based composite panel showing the original material
sources, soybean and flax fiber. This panel had a flexural modulus of
2 GPa and uifimate flexural strength of 44 MPa when resin was room
temperature cured.
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Resin {AESO) made of soy oil triglycende and fiber mats made
of flax, cellulose and chicken feathers
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Two beams: the top one is made of flax mats, and the second

beam is made of recycled paper. One ply of chicken feathers

mat was used as an integral




RESULTS AND COMPARISON / SCALING-UP: 7.5 ft LONG BEAM \

| Frexural migidity —Ex ev-m?) | Strenge ey
Beam

Composite Beams

Recycled puper 124
fChicken Feathers
Recycled paper 148
| /Corrugated Paper B
Recycled paper /E- 199
Glass Fiber J

‘Wood Beams, “2-by-47, 3.81 cm by 8.89 cm. Wood Handbook

18.0-303 15.4-29.7
) ]

recycled paper and one ply of another fiber as a

10.0-264 95288 All recycled paper beam, recycled paper
in a cormugated form was used to provide
The table shows three different beams made of resin channels and distribution media.

distribution media compared with three different The beam is 7.5 ft long, 4.5 in. deep and
construction wood materials. 9 in wide /

3-POINT AND 4-POINT BENDING TEST

TIMOSHENKO BEAM THEORY
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Eland GA are the flexural stiffness and shear stiffness
respectively, L is span length, P is load

QUASI-DISTRIBUTED LOAD | STRUCTURAL BEAM BEND[NA / FOAM CORE |NF|_UENCE\
- [ » Structural composites were successfully

Flexural stiffness of any panel is proportional to the
cube of its thickness.

The purpose of a core in a composite is therefore to
increase the composite stiffness by effectively
'ﬂ'i:h:lir_qf iﬂhl‘h._l-(hﬂym_hﬂiﬂ_ Thes

Solid t + Core
ik 1

Solid 1 + Core
Rk 3

-

can [ a in stiffness for very
Ettle additional weight.

T

37

!

35

92

1

1.03

1.06

such as

A= SqE' + qu =

It should also be noled that foam could have disadvantages
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CONCLUSIONS

manufactured from soy oil -based resin and
plant fiber or recycled cellulosic fibers.
- Test results show that beams made of

« Humricane resistant roofing systems are
possible using this technology.

= These bio-based composite materials could
have other applications besides housing,
including civil infrastructure and furniture.
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