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Manufacture of Wood Veneer-Bamboo Zephyr Composite Board:
II. Effect of Manufacturing Conditions on Properties
of Composite Board*!

Jeang Kwan Roh*?T

O OF

|
g 71 00] g whE s AR JEH o] $w b Gae) A ol 8317 $isel A
S-%0] zephyr %3 AAWBCB) o) Ak 2754 Ba4Ale) S5, B2, mxu)o] ade) Aol o]
A Gee AR FA9 Shol WE 5ply WBCBS] A& Zelul2] o) 2Alohlo] 44 (PMDI) 7
7Hg FE AE B on olo] FE4A (PF), B - B, s - WAUEA @ 2 2FH e o]
Rtk AER A F AEA U DS el i) PR o] 8 B3 bl A2 g 449 Ao
AT PRAAE AFEstel A% 12 mm 7ol 5ply WBCB®] A% 5719) E¥abo] 271508 aqe)
W GE ATtk B3 Mg 24 T sl mE o] Z7He) thek o o F-o
WE AESl sk Sk H Rkslel d A9 WSl sl e o gaslein). Wb WBCH
A A A7) Eh aephyr WA A RS S Sl AT SR gald, 0 vge) o
ok AAK 5% el e v 320 g/nlel b AHE Ao BorETh $U PRSA mxael A FHo) mn
W welstel A£ Sply %3 el 45 Iz HE sxee] BX 0w sxeole Belo] o|F
S ] @A Aol7h e fol Foldl Bdel Aol T xRS A B Aow

Azt

1 B 20073 102 1, A 20079 10¥ 299

o R '*‘/]7@7}1‘3}*}0&9]2]%"1] ofgto] FalE L
* 2 Ao ghi Qe el ol Al & 38k, Department of Interior Materials Engineering, Jinju National University. Jinju
660-758, Korea

T FA 2 corresponding author) : ¥ e-mail: arohjk@jinju.ac.kr)

~ 108 -



A ge-diuE AY SPEE Az O Sges=e Aed viAE Axzde] 9%

ABSTRACT

This research was performed to investigate the feasibility of bamboo as a raw material for the
manufacture of plywood. Wood veneer-bamboo zephyr composite boards (WBCB) were manu-
factured using keruing (Dipterocarpus sp.) veneers and hachiku bamboo (Phyllostachys nigra var
benonis Stapf) using various adhesives, and the effect of the method and amount of resin spread
on the mechanical properties of the composites were investigated. The WBCB manufactured us-
ing polymeric isocyanate (PMDI) showed the best mechanical properties, followed by phe-
nol-formaldehyde resin (PF), phenol-melamine-formaldehyde resin, urea-melamine-formaldehyde
resin, and urea-formaldehyde resin. However, considering the operation feasibility as well as me-
chanical properties, PF resin proved to be the appropriate adhesive for the practical purpose. As
the amount of resin spread increased, the mechanical properties of 5-ply WBCB with 12 mm thick-
nesses manufactured using PF resin tended to increase, and more failure occurred at the interface
between veneer and bamboo zephyr than at the interface among bamboo zephyrs. This result
suggests that penetration of resin into bamboo zephyr could be the important factor. In this re-
search, the appropriate amount of resin amount was 320 g/m’ 5-ply WBCBs were manufactured
using various methods of resin spread but the effect of the methods on the mechanical properties
showed no little difference, which meant that the method of resin spread could be chosen consid-
ering the manufacturing conditions and operation feasibility.

Keywords: wood veneer, bamboo zephyr, composite board, Hachiku bamboo, manufacturing con-
ditions, mechanical properties
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Table 1. Properties of various resin adhesives
Propertios Adhesives UF UMF PF PMF API PMDI
Viscosity (cp) 131 28 804 4 5,800 51
Solid content (%) 499 524 457 518 - 907
pH 86 89 124 112 74

UF: Urea formaldehyde resin adhesive

UMEF: Urea-melamine formaldehyde resin adhesive

PE: Phenol formaldehyde resin adhesive

PME: Phenol-melamine formaldehyde resin adhesive

APL Aqueous polymer-isocyanate resin adhesive for wood
PMDI: Polymeric diphenyl methane diisocyanate
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Fig. 1. Construction of 5-ply WBCB. 2 = WAL(TS)S 2439

Table 2. Resin formulations and manufacturing conditions of WBCB

Item Conditions
Resin 100 parts
UF, UMF, PMF 20% NH4Cl 5 parts
Resin formulations API Aqueous polymer 100 parts
Hardener 15 parts
PF - PMDI Resin 100 parts
Spread method Roller spread
Amount of spread 300 g/m® (PMDIL: 220 g/m?)
Manufacturing conditions Hot press temperature 125°C (PF: 140°C)
e . Cold 12 kg/cm 10 min.
Pressure and time Hot 12 kg, 60 sec/mm
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Table 3. Fractured areas of WBCB made from various resin on determining |B strength

Type Layers Percentage of fractured areas
of resin A B C D E nonfracture
UF 0 25 65 8 2
UMF 0 1 75 14 0
PF 0 36 61 3 0
PMF 1 10 43 46 0
API 0 89 2 3 6
PMDI 8 5 0 0 25 62
Total average 15 333 410 123 55

A: Veneer layer
B: Bamboo zephyr layer

G Interface layer of outer and inner part of bamboo zephyr
D: Interface layer of outer part of bamboo zephyr and veneer
E Interface layers of inner part of bamboo zephyr and veneer
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