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Studies on Manufacture of Thin Composite Panel
for Substitute Use of Plywood (1)

- Development of Thin Composite by Composition Type
Applied to Optimum Manufacturing Condition -

Phil-Woo Lee™2

ABSTRACT

Eight types of thin composite panels were manufactured by press-lam and mat-forming process
applied to optimum manufacturing condition, studied in former first research by author(1995). They
were tested and compared with control boards on dimensional stability. internal bond strength. ten-
silestrength, Screw withdrawal strength, and bending properties. These thin composite panels man-
ufactured by mat-forming process were generally superior to those by press-lam in dimensional
stability and mechanical properties.

In the dimensional stability and mechanical properties of thin composite panels manufactured by
mat-forming process, the thin composite panels (A and E type) composed of particle or sawdust core
and veneer face with polyethylene film. were as good as those of common plywood(control board).
Internal bond strength showed highest value in the thin composite panel(D type) which composed of
particle core and polypropylene screen face with polyethylene film. The thin composite panels(G and
H type) composed of sawdust or particle core and polypropylene screen face with polyethylene film
by press-lam and mat-forming process. showed most highest value in dimensional stability and water
absorption.

Keywords : Press-lam process. mat-forming process, dimensional stability. mechanical properties,
sawdust, veneer, polyethylene film. polypropylene screen
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Fig. 1. Schematic of tested board according to composition types.
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Fig. 2. Linear expansion of thin composite
panels made by press-lam and mat-
forming process.
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Fig. 3. Thickness swelling of thin composite
panels made by press-lam and mat-
forming process.

ke 204 24 48T ¢ 4 A 224 o
zucel sElZEe FyRed vakw ol g A%

70
] PressLAM MM Mat-forming J
T
504 -

WATER ABSORPTION (%)

A B C D E F G H PBSBPW

TYPE OF BOARDS
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process.
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Fig. 5. Modulus of rupture of thin composite
panels made by press-lam and mat-
forming process.
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Fig. 6. Modulus of elasticity of thin composite
panels made by press-lam and mat-
forming process.
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Fig. 7. Tensile strength of thin composite pa-

nels made by press-lam and mat-form-
ing process.
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Fig. 8. Screw withdrawal strength of thin
composite panels made by press-lam
and mat-forming process.
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Fig. 9. Internal bond strength of thin compo-
site panels made by press-lam and mat-
forming process.
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Table 2. Results of Tukey’s studentized range test for press-lam methods.

MOR MOE iB Tensile  Screw withdrawal TS LE WA
strength strength
(kgf/em?)  (kgf/cm®  (kgf/em?)  (kgf/cm?) (kgf) (%) (%) (%)
A DE* BC B C G BC ABCD B
B BC A CD CD CD CD ABRCD BCDE
C DE BC D EF CDE CD ABCD BCD
D CD B CD E BC CD CD DEF
B B A CcD B FG A AB A
F D BC C D CDE B A BC
G DE BC CD E EF EF BCD F
H BCD B CD E CDE DE BCD DEF
P.B. DE B B EF B CD ABC CDEF
sawdust B. E C CD F DEF CD AB DEF
plywood A A A EF A F D EF
* Means with the same letter are not significantly different.
Table 3. Results of Tukey's studentized range test for mat-forming methods.
MOR MOE B Tensile  Screw withdrawal TS LE WA
Type strength strength
(kgf/em?)  (kgf/em?  (kef/cm®  (kgf/cm?) (kgf) (%) (%) (%)
A A A BCD B BC ABC AB A
B BC B DEF C D A AB A
C B C ABC D BC AB AB BC
D B C AB D C ABC BC C
E A A ABC B BC BC BC AB
F B B EF C E BC AB BC
G BC CD BCD D D BC AB C
H CD CD BCDE DE D C BC C
P.B. CD CD CDE DE B AB AB BC
sawdust B. D D F E D AB A BC
plywood A A CDE DE A D C C

* Means with the same letter are not significantly different.
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