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A Study on the Estimating the Mechanical Properties
of Three-Layer Particleboard*!

Hee-Jun Park*? - Phil-Woo Lee*® - Ju-Sang Chung*?

ABSTRACT

Mechanical properties of 15 mm thick, three-layer particleboard were studied by varying resin
content, specific gravity, mat moisture content, pressing time and pressing temperature,

Based on the results of the study, Multiple regression models were developed to estimate the
mechanical properties of three-layer particleboard.

The results of this study showed the mechanical properties of particleboard were highly related
with resin content, specific gravity and mat moisture content in decending order,

The mechanical properties were able to estimated as the linear function of resin content and
specific gravity. However, the effects of change in mat moisture content on the mechanical prop-
erties showed a non-linear pattern. The mechanical properties curves over mat moisture content
reached peaks at 15 %, and then decreased at 18 % and 21 % of mat moisture contents, On the
other hand, the effects of pressing time and pressing temperature on the mechanical properties of
particleboard were not significant.

Keywords : Particleboard, resin content, specific gravity, mat moisture content, press time, press
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Table 1. Mechanical properties of three-layer particleboard by decision variables*!

B Variables Mechanical propertiss

Resin Specific Mat moisture Press ?ref;s’ MOR, MOE. Tensik? [nternal bond

content - content temp  time* e Jem?) strength trength
) gravity () (o) (sec.) (kgf /cm®) (kgf /cm (kaf /or) (kg /o)
6.0 0.7 12.0 11.0 420 68.04 £10.77 3023.29+475.03  18.40% 2.85 1.29+0.28
9.0 0.7 12.0 11.0 4200 111.96+11.55 5149.66+356.51 37.63% 5.11 3.26+1.30
12.0 0.7 12.0 11.0 420 139.05%11.42 6789.044354.50 6L67+ 5.83 6.62+1.94
15.0 0.7 12.0 110 420 1732811374 B8472.691679.88 72.42+12.88 9.67+1.67
18.0 0.7 12.0 11.0 420 187.14110.76  9322.27£880.63 84.12% 849  11.37+2.25
10.0 0.6 12.0 11.0 420 73.29110.07  2956.00+555.85 © 24.51%5.33 2.71+0.96
10.0 0.7 12.0 11.0 420 126.17113.08 5662.00+624.32  43.79+4.44 5041111
10.0 0.8 12.0 11.0 420 124.72+19.98 5290.00x771.06  53.32+7.25 5.46+2.27
10.0 0.9 12.0 1.0 420 103.23114.19 4354.00%+421.12  52.92£5.27 5.4310.91
10.0 0.7 9.0 110 420 11014+ 8.03 4450.81 £306.90  46.78%5.82 3141051
10.0 0.7 12.0 110 420 143.09113.86 6163.441377.31  55.31%£6.69 5.17+1.49
10.0 0.7 15.0 110 420 147.21+17.23 6725.071449.28  62.73+7.08 5.37+1.04
10.0 0.7 18.0 110 420 1359711325 6411.721+489.58  50.97.£7.56 4.84+1.84
10.0 0.7 21.0 110 420 102.71% 7.74 5133.76+350.66  34.80+4.638 2.87+0.68
10.0 0.7 12.0 110 420 7625+ 10,46 2443.92+263.54  37.75%3.52 3.73+1.09
10.0 0.7 12.0 120 420 47951 9.60  3430.73x536.82  37.74£3.25 4.05£0.99
10.0 0.7 12.0 130 420 90.06+10.38  3349.80+219.39  36.90%5.21 3.5410.82
10.0 0.7 12.0 140 420 95,62+ 8.61 3668.86+£301.91  44.69£4.59 591+2.07
10.0 0.7 12.0 150 420 10371+ 877 4044.87+£259.03  50.79+4.41 6.2211.47
10.0 0.7 12.0 110 300 97,70+ 959 3709.15%£519.65  40.30£5.50 2.481+0.42
10.0 0.7 12.0 110 420 107.33111.08 3888.41+256.18  37.37+4.73 2.6510.56
10.0 0.7 12.0 110 540  109.72+ 8.59 3936.011325.15  42.82%5.56 2.98+0.45
10.0 0.7 12.0 110 660  110.10+ 8.03 4242.30+258.29  44.69:£4.59 3.23%£0.56
10.0 0.7 12.0 110 780 11407+ 7.79 4337.91%251.36  43.44+4.67 3.33x0.31

*! Each value is the average( + standard deviation) of ten rephcations.
*? Including closing time (60 sec.)
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*S press temperature
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Table 3. Regression models for mechanical properties of particleboard

Y=a + bXi + cXz + dXs + eX? + fXF + gX# + hXiXe + iXaXs + jXeXs r?
M. O. R. (kgf/c?) = 2943.06 —76.28(RC)*' + 1121.94(SG)*?* —473.66(MC)*?
—16.08(RC)? —1108.43(SG)? ~0.20(MC)?+13.40(SG)(RC) (.653

+ 38.45(5G) (MC) + 37.78(RC) (MC)

213936 — 6076.65(RC) + 63829(SG) —33202(MC)

—1140.06(RC)? —60961({SG)* —11.36(MC)? + 1118.84(SG) (RC) 0.714
+ 1658.23(SG) (MC) + 2709.61(RC) (MC)

I

M. O. E. (kgf /cm?)

T. S. (kgf/cm?) = —669.19 + 4.54(RC) + 571.88(SG) + 69.83(MC)
+2.45(RC)? —669.40(SG)* —0.18(MC)? +24.29(SG) (RC) 0.642
+ 15.81(SG) (MC) -6.32(RC) (MC)

I. B. (kgf/em?) = —127.71 — 0.68(RC) + 53.86(SG) + 17.94(MC)
+0.56(RC)? ~72.19(SG)? —0.06(MC)? +5.44(SG) (RC) 0.642

—-0.36(SG) (MC) —1.33(RC) (MC)

*! RC == resin content (%)
*2 SG = specific gravity
** MC == mat moisture content (%)

Table 4. Analysis of variance table of M. O. R., M. O. E., tensile strength and internal bond
strength data

Mechaqxcal Source DF Sum of squares Mean square F value ProbyF
properties
Model 9 145407.92052 16156.43561 46.637 0.0001
M. O. R. Error 223 77253.48539 346.42819
C Total 232 222661.40591
Model 9 529111057.41 58790117.490 61.820 0.0001
M. Q. E. Error 223 212070328.85 950988.02176
C Total 232 741181386.27
Tensile Model 9 37866.08718 4207.34302 44.335 0.0001
strength Error 223 21162.36626 94.89850
C Total 232 59028.45344
Internal Model 9 1041.15322 115.68369 46,178 0.0001
bond Error 223 558.65014 2.50516
strength C Total 232 1599.80335
3 gt} 3. UROEFEK(MOR), HEMHE(MOE), 3l
1. & Bgeol A A A wf 7Heul A HER B EEE(TS) 2 sk (IB) 2] RanE S
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M. O. R. (kgf /cm?)=2943.06—76.28(RC)
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glgion}, WlE &kzse] ¥l QAojAM &= 15 M. O, E. (kgf /cm?)=213936 —6076.65(RC)
9 B A Bk MmED HES JeERIAL, + 63829(SG) — 33202(MC)

1 o]Atoli} zolEtdME Fase e -~ 1140.06(RC)? — 60961(SG)?
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+1658.23(SG)(MC)+2709.61(RC)
(MC)

T. S. (kgf /cm?)=—669.19+4.54(RC)
+571.88(SG) + 69.83(MC)
+ 2.45(RC)? — 669.40(SG)?
—0.18(MC)?+24.29(SG) (RC)
+15.81(SG)(MC) —6.32(RC)
(MC)

I. B. (kgf /cm?)=—127.71-0.68(RC)
+ 53.86(SG) + 17.94(MC)
+ 0.56(RC)? — 72.19(SG)?
- 0.06(MC)? + 5.44(SG) (RC)
—0.36(SG) (MC)—1.33(RC)
(MC)
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