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In this study, eco-friendly hybrid composite boards were manufactured from green tea and
wood fibers for application as interior materials with various functionalities of green tea and
strong strength properties of wood fibers. In this relation, the effect of green tea content on
dynamic MOEs (modulus of elasticity) of these green tea and wood fibers composite boards were
investigated. The dynamic MOEs of hybrid composite boards were lower than those of control
boards without green tea, and the values decreased with the increase of green tea content. Also,
the dynamic MOEs appeared to be somewhat different by resin type used for board
manufacture. The hybrid composite boards manufactured from E; grade urea resin, which has
higher molar ratio of formaldehyde to urea than that of Eo grade one, were 1.06~154 times higher
than that manufactured from Eo grade. And, the differences between hybrid composite boards
manufactured from both adhesive increased with the increase of green tea content. On the other
hand, high correlations were found between dynamic MOE and static bending strength
performances, it was concluded that static bending strength performances could be estimated
from the dynamic MOE, except for a few hybrid board types with large variations.

Keywords: Green tea, wood fiber, urea resin, hybrid composite board, dynamic MOE
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Fig. 1. Typical examples of green tea - wood
fiber hybrid board specimens for flexural
vibration test (20 mm (W) x 12 mm (T)
x 300 mm (L)).
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Fig. 2. Schematic diagram of flexural vibration
under a free-free beam condition for
green tea - wood fiber hybrid boards
specimens.
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Table 1. Results of flexural vibration test under a free - free beam condition for hybrid composite
boards manufactured from green tea and wood fibers

B B (Mg/m3) <{1°z> (P{z) (G%@ (G%a) P2
Control (()%8% (22.707) (22%1) (36684) (2579%) (264 g(;))
B HGT 36 % &% & o o
e BB BB &
ANGE (()5733% & 5 Fre & @0
ST T SN ST R
2006GT (();(7)? (23816) (23819) (47022) (24962) (3715)

Notes: Ta : Types of adhesives, T : Types of hybrid boards, o : Density, fo : Natural frequence, /: Resonance frequency FEx
Dynamic MOE, £ : Static bending MOE, ¢ : Bending strength, GT : Green tea, E» & Ei : Urea resin with formaldehyde emission
grade Eo & Ej, respectively. Each value in parentheses is the coefficient of variation.
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Table 2. Regression models between dynamic MOE and static bending strength performances

Ta Tu Regression model r
Control f(x) = 731x - 222 0872"
3%GT Sl = 110x - 493 0918"
Eivs o 10%GT A2 = 769x - 219 0891°
2006-GT S0 = 775x - 289 0973
Control Sl = 0621x - 0473 098"
5 — 5%GT Jx) = 0817x - 0280 0.932M
10%-GT Jx) = 0680x + 0181 0908
20%-GT Sl = 0358x + 0882 0874
Control S(x0) = 471x + 689 0706
5%GT S0 = 731x - 209 0805
Eivs o 10%GT 20 = 860x - 790 0908
20%GT S(x) = 492x + 299 0905
Control fx) = 122x - 555 0901"
5%GT flx) = 124x - 586 0974
Eavs e 10%GT A2 =102 - 402 0841
20%-GT Sl = 132x - 658 0976
Control ST = 0820x - 0235 0954"
5%GT fx) = 0789x - 0096 0967"
E Ey vs. E ’ _ .
10%-GT S0 = 0521 + 0946 0910
20%GT Jix) = 0220x + 204 0477
Control Sx) = 690x + 294 0774"
5%GT Jx) = 186x + 245 0276
Eivs o 10%GT 20 = 701x + 226 0768"
20%GT Jix) = 332x + 184 0327

Notes : Ta : Types of adhesives, Ty : Types of hybrid boards, 7 : Correlation of coefficient, o : Density, £r Dynamic MOF, £
: Static bending MOE, ¢ : Bending strength, Es & E; : Urea resin with formaldehyde emission grade Eo & Ej, respectively*

: Significant at 1% level.
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Fig. 4. Relation between density and dynamic MOE of the hybrid boards composed of green tea

powder and wood fibers.
Note : Total data of hybrid boards combined regardless of green tea percentages versus wood fibers.
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boards composed of green tea powder and wood fibers.
Note : Total data of hybrid boards combined regardless of green tea percentages versus wood fibers.

50 50
40 |- o F
2 0 5 T
S30 | S0
g | g |
Sa2 | S 20 |
- fi9)=8.03x-5.34 fix)=5.41x+9.23
10 |- —0.919" 10 | r=0.636
0 T o b e 1 07‘ ey b b b
0 1 2 3 4 5 6 0 1 2 3 4 5 6
MOE (GPa) MOE  (GPa)
<Eo grade urea resin> <E: grade urea resin>

Fig. 6. Relation between dynamic MOE (MOEg) and modulus of rupture (MOR) of the hybrid

boards composed of green tea powder and wood fibers.
Note : Total data of hybrid boards combined regardless of green tea percentages versus wood fibers.
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