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Comparative Studies on Physical and Mechanical Properties of
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SUMMARY

This study was performed to determine the characteristics of physical and mechanical properties
of domestic wood based materials; plywood, particleboard, medium density fiberboard. Main items
of tested properties were panel size, moisture content, water absorption,linear expansion and thickness
swelling, glue bond shear strength, bending properties(stress at proportional limit, modulus of rupture,
modulus of elasticity), tensile strength, screw holding strength, and internal bond as neccessary. 1'he
results were discussed mainly with Korean Standards. The obtained conclusions are as follows ;

1. Length and width of 3mm thin plywood(3-ply) and 12mm thick plywood(7-ply) were satistied
with KS-standard, but thicknesses of these panels were not passed tolerance limit except one of
eight makers.

2. Length and width of particleboard and medium density fiberboard were greater than the tolerance
limit value of KS standard, but the thicknesses of these panels were passed this value.

3. Moisture contents of 12mm thick and 3mm thin plywood were satisfied with KS-standard except
one mill made 3mm thin plywood.

4. Moisture absortion of plywood was not passed tolerance limit of KS-standard but particleboard
was satisfied with this standard value.

5. Dry and wet shear strengths in glue bond of 3mm thin plywood were not reached to KS-
standard, but those of 12mm thick plywood were sufficiently satisfied with KS standrad.

6. Modulus of ruptures, parallel to grain and perpendicular to grain of plywood, and particleboard
and medium density fiberboard were satisfied with KS-standard.

7. Tensile strengths, parallel to grain and perpendicular to grain of plywood were satisfied with
allowance stress of US product standard PS 1-74,
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8. Screw holding strength of particleboard was not reached to KS standard, but internal bond was

satisfied with KS standard.
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Table 1 Test materials of plywood, particle board, and medium density fiberboard

Sheet Size{cm)
(T-1-W)

Test items

3. 16-248.86-121.75
(3.3-2430-1210) "
2.66-243.90-122.00
{2.8-2430-12100 "
2.77-244.00-121.90
(3.0-2430-12100 "
2.78-243.93-121.86.
(3.0-2430-12100*

1) Size variation

2) Air and Oven dry Sp. Gr

3) Moisture Content
4} Hygroscopicity
5) Length Expansion

6) thickness Expansion
7) Dry and Wet Shear st-

renth

11.81-243.98-121.88
(12-2430-1210) "
11.53-2430.88-122.00
{12-2430-1210"*
10.31-243.63-121.61
(11-2430-1210)7
11.36-243.98-121.90
(12-2430-1210) *

1)-7) and

8) Bebding Properties
SPL, MOR, MOE

9) Tension to parallel
and perpendicular

10) Nailwithdrawal

11.95-243.90-12.00
(12-2420-1210)"

1)-10) and

11) Internal bond streng-

th except item 7)

) Board No. of Test
Materials Manufac-
Sheet
turers
A 8
Thin 3ply B 8
Plywood
(2.66- C 8
3.16cm)
D 8
E 8
Thick 7ply F 8
Plywood
(10.31- G 8
11.81cm)
H 8
Particle
board 1 8
(11.95¢m)
Medium
Density
.en51 y ] 3
Fiberboard
(12.21cm)

12.21-244.10-122.10
(12-2420-1210)*

1)-10) and

11) Internal bond streng-

th except item 7)

*Standard specification sizes by KSF 3101, KSF3113, KSF 3104 and KSF 3203.
**Size marked by manufacturers when shipped to market,
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engineering properties for 3mm thin plywood

Test Item A B C D
1) Size w +0.35 +0.37 +0.41 +0.38
Vartation(W) +0.61 + (.82 +0.74 +071
(%) n -~ 4.24 ~ 50 ~0.76 ~7.33
23 Sp.Gr(Qven) Value 0.70 0.55 0.73 0.65
STD 0.057 0.011 0.012 0.024
Ccov 8.1 2.04 1.64 367
3) Moisture Value 12.39 12.94 13.49 12.35
content{ %) |STD 0477 0.54 0976 1.336
cov 3.84 3.88 7.23 10.7
4) Moisture Value| 4.84(0.74)" 344L037)° 4.26(0.55)* 5.56(0.72)"
Absorption{ % )| STD 0.802 0.53 1.05 1.95
cov 16.57 15.46 24.80 35.17
5) Length Value 0.18 0.15 0.08 0.13
Expansion{ %) | STD 0.07 0.08 0.04 0.05
(perpendicular) | COV 40.95 53.42 52.28 42.30
Length Value 0.25 0.23 0.12 0.14
Expansion{( %) |STD 0.08 0.13 0.04 0.08
(parallel) Ccov 32.96 56.25 35.42 59.29
7) Thickness Value 5.15 1.79 2.11 3.63
Expansion{ %) | STD 0.61 0.35 0.53 0.83
Cov 1197 19.87 2542 2283
8) Shear Strengh
Dry Test Value| 6.85(55.62) 6.54(93.12) 6.81(65) 8.12(85)
(kg cm®) STD 157 0.65 1.22 0.90
(Failure) Ccov 2293 1001 18.05 11.12
Wet Test Value| 5.18(36.87) 4.87(34.75) 5.31(20) 5.80(52.5)
(kg cm?) STD 0.67 0.98 0.88 116
{Failure) Ccov 13.01 20.20 16.67 19.72

*The values in parentheses are moisture absoption weight expressed as gram in metric system
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Table 3. Summary of engineering properties for 12mm thick plywood

T

Test Item E F G H
1) Size w +0.40 +0.36 +0.25 +0.40
Variation(W) +0.72 +0.82 +0.50 +0.74
(%) (D - 1.58 - 391 -~ 6.27 -5.33
2) Sp.Gr(Oven) Value 0.68 0.64 049 0.69
STD 0.054 0.03 0071 0.026
cov 7.94 4.68 14.34 3.75
3) Moisture Value 11.29 12.68 11.36 11.90
content( %) STD 1.017 0.663 1.466 0.547
cov 893 5.28 12.90 459
4) Moisture Value 5.07(1.15)* 4.30(0.91)" 5.02(0.70) * 491(d1.14)*
AbSOrption( %) | STD 0.288 0.805 0.60 0.209
Cov 5.68 18.69 1194 425
5) Length Value 0.20 0.15 0.16 0.14
Expansion(%) | STD 0.1 0.04 0.06 0.04
(perpendicular) | COV 5161 29.52 34.77 29.05
Length Value 0.16 0.14 0.16 0.14
Expansion(%) | STD 0.06 0.02 0.06 0.04
(parallel) Ccov 34.77 15.59 34.77 28.64
7) Thickness Value 3.29 227 2.44 1.90
Expansion(%) | STD 0.79 0.55 049 0.52
cov 23.95 2443 20.03 27.52
8) Bending Test
SPL(Kg cm®) |Value 463.2 350.43 324.55 455.01
(Perpendicular) STD 111.76 38.86 59.24 64.27
cov 24.12 11.08 18.25 14.12
SPL(Kg/ cm®) |Value 312,52 316.23 339.06 305.59
(ParalleD) STD 29.38 14.54 37.04 29.23
cov 94 4.59 10.92 9.56
MOR(Kgcm®) |Value 766.75 553.56 472.80 774.97
(Perpendicular) | STD 184.63 70.90 55.01 68.64
cov 24.07 12.80 11.63 8.86
MOR(Kgcm®) | Value 484.84 432.76 489.06 494.20
(ParalleD) STD 87.58 28.46 50.40 35.22
Cov 18.06 6.57 10.31 7.13
MOE(Kg cm®) |Value 81090.29 61433.70 56631.62 82781.79
(Perpendicular) STD 18135.8 8776.61 11788.58 6233.24
cov 22.36 14.28 20.82 7.63
MOE(Kg” cm*) | Value 74719.96 71224.18 67710.64 78795.48
¢ icular) | STD 9146.27 4543.30 1178858 16929.85
IW"*’*“i cov 12.24 115.37 20.82 8.79
9) Tension Test | Value 438.84 33747 357.25 635.89
(Perpendicular) STD 148,171 122.42 43.89 135.72
cov 32.16 32.43 12.29 21.34
Value 331.85 255.76 281.32 336.43
(Parallel) STD 80.83 7833 43.18 98.45
Cov 24.35 30.62 15.35 29.26
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Table 3. Continued

Test Item R F G H
10) Nail Withdraw! ]Value 4781 38.50 35.38 41.75
Resistance STD 411 7.21 484 5.80
(Kg) cov 8.60 18.74 13.68 13.89
11) Shear Strength
Dry Test Value 26.90(375) 29.09(50) 22.88(42.5) 28.04(72.5)
(Failure) STD 6.69 368 33 382
Ccov 24.88 12.06 14.44 13.63
Wet Test Value 17.68(17.5) 19.74(28.7) 17.67(28.7) 23.01(52.5)
(Failure) STD 461 1.51 1.24 1.85
Cov 26.11 7.69 7.02 8.07

*The values in parentheses are moisture absoption weight expressed as gram in metric system.
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Table 4, Summary of basic engineering properties for P.B.,, MDF

Test Item P. B. MDF
1) Size (L) 2439.00 2441.00
Variation(W) 1220.00 1221.00
(mm) (D 11.95 12.21
2) Sp.Gr(Oven) Value 0.68 0.68
STD 0.023 0.0086
cov 3.38 1.26
3) Moisture Value 10.02 9.46
Content( %) STD 0.17 0.15
Cov 2.92 1.59
4) Moisture Value 10.83(2.59)" 11.49(2.66) *
Absorption( %) STD 0.23 0.060
cov 212 0.52
5) Length Value 0.495 0.249
Expansion{ %) DTD 0.097 0.084
(perpendicular) Ccov 19.63 33.37
Length Value 0.693 0.23
Expansion( %) STD 0.096 0.081
(parallel) Ccov 13.93 3522
6) Thickness Value 9.35 8.34
Expansion{ % ) STD 0.45 0.471
(%0)Y% 4.83 5.04
7) Bending Test
SPL (Kgcm®) Value 122.81 250.67
STD 15.82 19.79
Cov 16.13 7.89
MOR (Kg~ cm?) Value 188.55 420.86
STD 18.87 14.29
cov 10.01 34
MOE (Kg/cm?) Value 14822.88 18760.65
STD 1665.33 850.67
Cov 11.23 453
8) Internal Bond Value 5.58 7.09
(Kg/ em?) STD 117 0.54
Cov 20.97 7.62
9) Nail Withdrawl Value 345 36
Resistance STD 5.68 4.09
(Kg) cov 16.46 1136
10) Tension Value 7349 207.46
(Kg/em®) STD 8.46 21.7
cov 1151 105

*The values in parentheses are moisture absorption weight expressed as gram in metric system.
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Table 5 Number of veneer plies and veneer composition

Veneer Composition Total{mm)
Veneer ply Manufacturers .
(mm) (para : perp)
2 09—26-10—24-12—23—11 1150(4.2: 7.3)
7 F 10—24-11-24-11-24—10 1140042 :7.2)
12(mm) & 1.0-22-10-23-1.0-22-10 10.40(4.0 : 6.4)
H 1.0-24-09-28-09—24-09 11.30(3.7 1 7.6)
A 06—16—06 2.80(1.2 7 1.6)
3 B 06— 18-06 300012 :1.8)
(3mm) C 05-16—05 260(1.0 1 1.6)
b 06— 1.6—055 2.75(1.15 . 1.6)
7(12mm) KSF 3113 15-20—15-20-15-20—15 12(6.0 : 6.0)
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