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A Study on the Mechanical Properties of the Board

Composed of Wood Particle and Steel Wire *’
— Focusing on Bending Strength —

Heon Park *?

SUMMARY

When manufacturing beam by laminating particleboards, the mechanical properties of
particleboad-laminated beam would be also improved if the properties, especially mechanical
properties of particleboad be reinforced. In this study, steel wires were used to reinforce
particleboard.

This study was carried out to obtain the basic mechanical properties of the board composed
of wood particle and steel wires, focusing on bending strength which is the important factors in
laminated beam and it was tried to estimate the relationship between the properties of the
particleboard-laminated beam, and the proportion of steel wires to wood particles in
particleboards.

The result obtained can be summarized as follows:

1. The more steel wires used in boards, the higher value of modulus of rupture in bending
was obtained. For example, the density 5 board composed of 14 numbers of steel wires
showing 55% improved value than control board.

2. The board with lower density was also made better in higher value of elasticity, the
density 0.5 board with 14 numbers of steel wires improved by 170%, the density 0.6
board by 86%, the 0.7 board by 37% and the 0.8 board by 26%.

3. The work to maximum load was improved with more steel wires. for example, the density

0.8 board with 14 numbers of steel wires improved by 31%.

%1, B 19907 38 58 Received March 5, 1990.
*2, HRKER HREIE AR College of Natural Sciences, Konkuk University., Chungju 380-150,

Korea
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Table 1. Mean values of MOR (kgf/cnf} in bending of wood particle-wire composition

boards.
LSpecific gravity _ .
— 0.5 0.6 0.7 0.8 Sum Mean
Numbers of wire
0 52.62 113. 70 207.82 237.85 611.99 152,99
1 48.47 113.02 200. 20 232.17 593. 86 148, 46
2 48. 65 116. 55 192,27 209. 28 506. 75 141. 68
3 61.04 131. 44 186.71 188.91 568. 10 142.02
4 70. 90 104. 64 179.91 190. 84 546. 29 136.57
5 46. 62 130.13 188.59 190. 47 555. 81 138. 95
7 63. 81 117. 40 194.63 219.03 564. 87 148,17
10 73.33 147, 42 206. 43 213. 34 640.52 160. 13
14 81.58 140. 13 227.75 245. 20 694. 66 173. 66
Sum 547.02  1,114.43  1,784.31 1,927.09
Mean 60.78 123.82 198. 25 214.12

Table 2. ANOVA of values of MOR (kg{/cnf) in bending of wood particle-wire composition

boards, and the least significant difference (1..S.D) at 5% significance.

|

Factors DF. | S.5. i M.S. F
Blocks 5 1,158,585 231.73 0. 7¢
Specific gravity(A) 3 814,487. 27 271,445.75 931. 15**
Error{a) 15 4,373.54 291. 56
Main plot 23 820,019. 46
Wire composition(B) 8 26, 534, 98 3,316. 37 8.55**
Specific gravity | 2 22,387. 60 932. 81 2.40*"
Wire composition [
Error(b) 160 62, 050. 62 387.81
Sub plot 192 110, 973. 20
Total 215 930, 992. 66
LSD{5%){az)~{a})]=7.00 LSD.(5% i {{h)~{b)]=11.14
L.S.D.(5%) (aby)—(ab;})=22.28 L.SD.(5%[tab)—{ab, )] =22.13




o EARSEEN BRRESEOE) BB HEY MY HR -H258 34z~ 13

Modulus of rupture(kgf/cf)
B -‘?{ 5z S

Numbers of wire
Specific gravity [J . 0.5, + 10.6, O 0.7, & :0.8

Fig. 1. Graph of values of MOR in bending
of wood particle-wire composition

boards by lotus software.
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Table 3. Mean values of

MOE (kgi/cf) in bending of wood particle-wire composition
boards
\Specific gravity .
- 0.5 0.6 0.7 0.8 Sum Mean
Numbers of wire

Q 7,663.46 16,597.18 24,547.70 27,130.16 74,940.50 18,735.12
1 7,769.98 16,541.98 22,360.78 25,492.40 72,165.14 18,041.28
2 7,064.36 14,986.55 21,523.78 24,785.98 68,360.67 17,090.16
3 9,357.06 14,765.05 20,780.55 23,987.68 68,890.34 17,222.58
4 10,329.91 13,186.45 20,837.73 22,250.31 66,604.40 16,651.10
5 6,408.86 16,628.73 22,213.58 20,100.45 66,151.62 16,537.90
7 12,053.95 18,518.23 25,937.95 26,694.46 83,204.59 20,801.14
10 15,713.7¢ 27,155.75 26,237.06 27,045.18 96,151.75 24,037.93
14 21.269.66 29,089.9¢ 33,726.9%5 34,421.65 18,508.22 29,627.05

Sum 97,631.00 166,472.78 218,166.08 212,708.27

Mean 10,847.88 18,496.97 24,240.67 23,634.25

Table 4. ANOVA of values of MOE (kgf/af) in bending wood particle-wire composition

boards, and the least significant difference (1..5.D.) at 5% significance.

Factors DF. 5.S. M.S. | F
Blocks 5 57, 258, 890 11,451,778 1.16
Specific gravity(A) 3 7,464, 108, 890 2,488,036, 297 252.69**
Error(a) 15 147, 650, 000 9, 846, 000

Main plot 23 7,669,057, 780

Wire composition(B) 8 370, 249, 500 462, 811, 875 7.13%*
Specific gravity _ i o _
Wire composition 24 510, 641,110 21,276,712.92 1.22%
Error(b) 160 2,772,370, 110 17,327,313.19

Sub plot 192 6, 985, 506, 220

Total 215 1,465,456,400 -

L.SD.(5%){{ay)—{a,))=1,286.80
LSD(S% ) [( a1b2)’“(31b1)] =4, 7]0. 40
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Fig. 2. Graph of values of MOE (Kgf/cif) in
bending of wood particle wire com-

position boards by lotus software.
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Table 6. Mean values of work to maximum load (kgf-cm/cnf) in bending of wood particle-

wire composition boards.

\Specific gravity
- 0.5 0.6 0.7 0.8 Sum Mean
Numbers of wire
0 0. 036 0.110 0.192 0. 262 0. 600 0.150
1 0.043 0. 097 0. 208 0. 241 0. 589 0. 147
2 0. 036 0.114 0, 207 0.210 0. 567 0.141
3 0. 048 0.123 0.193 0.194 0. 558 0.139
4 0.055 0.108 0.175 0.223 0.561 0. 140
5 0.040 0.115 0.200 0.231 0. 586 0.146
7 0. 045 0.107 0. 180 0.224 0. 557 0.139
10 0. 046 0.102 0.208 0,241 0. 597 0.149
14 0. 064 0.133 0. 247 0.344 0. 788 0.197
Sum 0.413 1. 009 1. 810 2.170
Mean 0. 045 0.112 0. 201 0.241
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Table 7. ANOVA of values of work to maximum load (kg{-cm/af) in bending of wood

particle-wire composition boards, and the least significant difference (L .S.D.) at

5% significance.

Factors | pF | ss | wMs | F
Blocks 5 0.003477 0. 000695 0.428
Specific gravity(A) 3 1. 250237 0.416745 256.58**
Error(a) 15 0. 024362 0. 001624

Main plot 23 1. 278076

Wire composition(B) 8 0. 062439 0. 007804 3.262**
Specific gravity | 24 0. 056264 0. 002344 0. 979°3
Wire composition

Error(b) 160 0. 382826 0.002392

Sub plot 192 0. 501529

total 215 1. 779605

L.S.D.(5%)[{as)—(a;)) =0.016
LSD(S% ) [(aib2)~(alb1)] =(, 055
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