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Physical and Mechanical Properties of Panels Fabricated
with Particle and Fiber by Composition Types™

Hyoung-Un Yoon - Phil-Woo Lee*?

ABSTRACT

The aim of this research was to investigate physical and mechanical properties of
various composition panels, each fabricated with a ratio of fiber to particle of 2 to
10. Type A consisted of fiber-faces and particle-core in layered-mat system. Type B
consisted of fiberboard-faces on particleboard-core, Type C consisted of fibers and
particles in mixed-mat system.

The results obtained from tests of bending strength, internal bond, screw holding
strength and stability were as follows :

1. The bending strength and internal bonding of both the Type A panel and the
Type B panel were higher than those of the Type C panel and three-layered
particleboard.

2. The mechanical properties of the Type C panel showed the lowest values of all
composition methods. It seems that the different compression ratios of the particle
and fiber interrupted the densification of the fibers when hot pressed.

3. The dimensional stability of layered-mat system panels consising of fiber-faces
and particle-core was better the than control particleboard.

4. In composition methods of particle and fiber, layered-composition method was
more resonable than mixed-composition. The Type B panel had the highest mechan-
ical properties of all the composition types.

5. The Type A panel was considered the ideal composition method because of its
resistance to delamination between the particle-layer and the fiber-layer and because
of its lower adhesive content and more effective manufa cturing process.

Keywords - composition panel, layered-mat system, internal bond, dimensional stability,
delamination
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Table 2. Hot pressing conditions of each

panels
Type Closing time Plate temp.  Total press time
(sec.) (*C) (sec.)
A 100 170 448
B(face) 60 170 137
Bl(core) 60 170 360
C 80 170 438
3LP.B 70 170 420
PB 70 170 420
Fiber B. 120 170 470
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Fig. 2. Hot pressing schedule for panel
manufacturing
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Table 3. Moisture content and Specific grav-
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Fig. 3. Density profiles by panel types
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Table 4. Internal bond and screw holding
strength of each panels

Internal Bond Screw holding strength

Panel Face Edge
type average average average
(Std.) (Std.) {Std.)
(kg /cnt) (kg /ca) (kg /cai)
Type A 6.44* 1075 73,76
(0.82) (14.98) (12.36)
Type B 8.55 151.2 92.80
(1.05) (22.47) {21200
Type C 4.65 123.0 59.12
(0.90} {7.18) (12.82)
Jlayered PB 254 112.4 46.89
{0.66) (7.85) (8.43)
PB £.91 146.0 79.28
(134 (19.86) (17.67)
Fiber B 8.36 137.9 76,71
(1.00) {21.87) {9.92)

+: Each value represents the average of 10
specimens.
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Fig. 4. Internal bonding strength by parel types
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Table 5. Bending strength of each panels

Static bending test (kg /cti)

Panel type  MOR MOEx10' SPL
average  average  average
(Std.) (Std.) (Std.)
Type A 145.94* 20,60 70.94
(9.79) (1.19) {5.46)
Type B 22117 2571 95.61
(16.87) (1.89) {12.17)
Type C g97.21 17.49 51.84
{12.19) (LO07) (5.29)
3Layered PB 105.53 19.18 5817
(8.33) (1.04) (3.66)
PB 113.01 18.27 28.18
{11.12) (1.46) (4.14)
Fiber B 235.79 24.41 96.07
(21.32) (1.75) (7.31)
+ : Each value represents the average of 10
specimens.
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Table 6. Dimen 1Lbltyf ch pnels

Dimensional  stabili ty of panels

Panel type

ABS(%) TS(%) LE(%)
Type A 29.61* 16.28 0.47
(1.57)"* {0.86) (0.11)
Type B 22.80 10.89 0.49
(1.27) (1.21) (0.09)
Type C 29.17 13.54 0.39
(4.46) (2.47) {0.14)
3 Layered PB 28.42 12.36 0.45
(1.94) {1.15) {0.07)
PB 31.11 20.55 0.70
{1.05) (1.45) (0.07)
Fiber B. 20.12 10.09 19
(2.04) (0.87) (0.07)
«: Each val presents the rage fl[)pem
= : Each value represents the td of 10 specimens,
ABS : absorption, TS : thickness swelling, LE linear expansion
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Table 7. Results for Tukey’s studentized range test for types of panels
Panel type Internal Static bending Screw holding strength Stability
Bond MOR MOE SPL FACE EDGE WA TS LE
Type A B* B B B B B B B A
Type B A A A A A A A A A
Type C C C C C B C B B A
3 Layered P. B. D C BC C B D B B A

* Mean with the same letter are not significantly different
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