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Woodchip Matrix Composite with Bamboo Fibers
and Biodegradable Adhesive

—Influence of Alkali Treatment of Woodchips and Bamboo Fibers

on Bending Strength of Composite—
Hiroyuki KINOSHITA, Koichi KAIZU, Ryouji SHIGETOME

Hitoo TOKUNAGA, Ryusuke KAWAMURA and Kiyohiko IKEDA

The green composite has attracted special interest recently. From the viewpoint of the effective utilization of waste
wood, we proposed the composite composed of woodchips as the matrix material, bamboo fibers as the reinforced fiber
and the biodegradable resin as the adhesive. The composite was formed a mixture of those materials into correct shape
by press at the appropriate temperature. In this paper, in order to improve the strength of the composite, the surfaces of
woodchips and bamboo fibers were modified by the alkali treatment. By examining the bending strength of the
composites, it was found that the alkali treatment was effective in order to improve the bending strength of the
proposed composite. Especially, it was clarified that the high bending strength was obtained in the case of combination
of woodchips with the alkali treatment and bamboo fibers without the alkali treatment.
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Fig.1 Materials used as specimens

Table 1 Mechanical properties of wood and bamboo
fiber used as ingredients for specimen

Tensile strength of wood
(Japanese cgdar) 35 (MPa)
Compressive strength of wood 50 (MPa)
Bending strength of wood 90 (MPa)
Tensile strength of bamboo fiber 472 (MPa)
Density of Landy CP-100 1.13 (g/cm’ )
Young’s Modulus of Landy CP-100 540 (MPa)
Tensile strength of Landy CP-100 25 (MPa)
Adhesive strength of Landy CP-100
80°C 1.0 (MPa)
100C 1.5 (MPa)
Temperature of adhesive: 120C 4.0 (MPa)
140°C 3.5 (MPa)
160°C 2.0 (MPa)
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Table 2 Types of specimens with alkali treatment

No. Types of specimens
Content Alkali treatment
1-1 | -Woodchips 1002 (5g) Woodchips : X
1-2 | -Woodchips 100% (5g) Woodchips : O
Woodchips 100% (5 L
21 'BiodegraZable adhe(si%f)e(4g) Woodchips : X
*Woodchips 100% (5 -
2,-2 'Biodegraltjiable adtfefizzc@g) Woodchips : O
Woodchips : X
3-1 .
“Woodchips 80% (4g) Bamboo fibers : X
3.5 | -Bamboo fibers 20% (1g) Woodchips : O
and Bamboo fibers : O
33 *Biodegradable adhesive(4g) Woodchips : O
(Length of bamboo fibers: Bamboo fibers : X
34 30mm) Woodchips : X

Bamboo fibers : O

O : With alkali treatment, X : Without alkali treatment

Fig4

Fig.5

‘Without alkali treatment

Compression (15MPa)

Bamboo fibers
Woodchips

Mould

Fig.2 Forming of the specimen

Specimen

0.5 mm
V)

Without alkali treatment With alkali treatment

Aspects of woodchips before and after alkali

treatment (alkali treatment time : 100 minutes)

. Q,a mm,

With alkali treatment

Aspects of bamboo fibers before and after alkali
treatment (alkali treatment time : 40 minutes)
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Fig.6 Relationship between maximum bending stress and

alkali treatment time

Specimen No.3-2 Specimen No.3-3

Fig.7 Examples of specimens

Specimen No. 1-2 Specimen No. 3-2

Fig.8 Aspects of specimens fractured by bending tests
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No.3-4 specimens
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Fig.10 Comparison of tensile stress for bamboo fibers with

and without alkali treatment
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