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Evaluation of the Physical Properties of Some Unused Domestic
Woods Designed for Woodcraft Materials
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ABSTRACT : In an effort to evaluate the qualities of the unused woods designed for art materials, Yellow pine, Pitch pine, Suwon
poplar, Platanus and Cherry grown in Korea has been investigated in the study. Physical and mechanical properties such as density,
hardness, roughness, and abrasion of the woods were examined. Among the five species, Cherry wood showed the highest density
in green, air-dried and oven-dried conditions. Hardness of Cherry wood was higher than those of Suwon poplar and Platanus.
In softwoods, Pitch pine showed greater hardness than Yellow pine. Yellow pine and Platanus had the highest values of wood
surface roughness. Abrasion value of cross, radial and tangential sections was the highest in Yellow pine and Suwon poplar. It
has been concluded from the experiment that physical and mechanical properties such as density, hardness, roughness, and abrasion
of the woods can be used as an indicator of the suitability for woodcraft material.
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Table 1. Sample trees

Tree age

DBH

Species (year) (cm) Locality
Pinus strobus L. 30 40.1
Pinus rigida Mill. 29 213 Kangwon National University
Populus tomentiglandulosa T.Lee 28 46.0 campus forest,
Platanus occidentalis L. 36 63.1 Chuncheon, Gangwon-do
Prunus serrulata var. spontanea (Max.) Wils 27 24.1
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Table 2. Density of sample woods
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unit : (g/em’)

P. strobus P. rigida P. tomentiglandulosa  P. occidentalis P. serrulata
Green 0.70 0.68 0.60 0.83 0.94
e +0.03 +0.03 +0.02 +0.01 +0.01
o 0.36 0.56 0.54 0.60 0.75
Sapwood - Air-dried £0.01 +0.03 +£0.02 0.01 £0.03
Oven-dried 0.33 0.53 0.51 0.56 0.71
en-drie +0.01 +0.03 +0.02 +0.01 +0.03
Green 0.42 0.75 0.66 0.91 1.02
+0.02 +0.02 +0.02 +0.02 +0.03
s 0.31 0.68 0.60 0.67 0.75
Heartwood  Alir-dried +0.01 +0.02 +0.03 +0.02 +0.01
Oven-dried 0.28 0.64 0.57 0.63 0.73
+0.01 +0.03 +0.03 +0.02 +0.01
Table 3. Hardness of wood samples unit : (N/mm®)
P. strobus P. rigida P. tomentiglandulosa  P. occidentalis P. serrulata
Cr tion 33.1 64.6 50.8 59.6 93.3
088 Seeto 1.5 £11.9 +14.8 +13.1 £21.5
Radial section 9.4 15.0 13.4 20.3 48.4
acial sectio +13 1.9 £2.0 7.4 9.4
Taneential section 13.9 14.8 24.4 39.0 51.7
gential sectio +2.4 +3.9 +2.5 +9.7 +14.1
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Table 4. Roughness of P. strobus and P. rigida woods unit : ()
o Species P. strobus P. rigida
Direction

Section R section T section C section R section T section C section
Ra 1.994+0.10 2.00+0.16 4.61+0.27 1.95+0.46 1.94+0.29 3.13+0.92
Parallel to RzDIN 9.79+0.59 10.71£1.00 23.91+3.71 10.50+1.40 10.18+1.67 17.09+4.18
the grain Rt 14.16+1.72 15.10+2.47 30.71£6.70 15.18+1.68 13.84+2.69 22.60+3.82
Rmax 12.59+2.49 14.38+3.29 28.82+6.50 13.86+2.36 12.76+£2.31 19.88+4.65
Ra 5.02+0.23 4.17+0.45 3.77+0.41 4.08+0.58 4.14+0.45 3.28+0.30
Perpendicular to RzDIN 27.32+0.07 23.08+2.48 20.02+2.79 23.05+£2.90 24.46+1.95 17.96+0.19
the grain Rt 33.97+3.70 31.24+1.76 27.45+2.38 32.08+1.56 36.49+9.54 25.454+2.68
Rmax 32.08+3.46 30.40+1.85 24.29+2.89 30.18+2.28 33.13+£5.71 24.51+£2.55
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Fig. 1. Roughness in the earlywood and latewood of P. strobus and P. rigida.
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Table S. Roughness of P. tomentiglandulosa, P. occidentalis and P. serrulata unit : (pm)
Species P. tomentiglandulosa P. occidentalis P. serrulata
Direction . R T C R T C R T C
Section . . . . . . . . .
section section section section section section section section section
Ra 1.37 1.40 3.70 2.86 3.21 2.46 1.30 1.26 2.11
+0.28 +0.71 +1.25 +1.40 +0.35 +0.51 +0.42 +0.25 +0.29
7.51 7.56 21.47 16.57 17.77 13.84 7.31 6.73 13.17

Parallel  RzDIN 1096 4328 4638 4556 4222 2231 4177 +151  +1.95

tgra:i}f Rt 12.23 13.11 31.29 35.70 28.45 20.11 11.94 13.22 18.22
+3.20 +8.66 +10.66 +15.68 +8.02 +4.93 +3.05 +4.20 +2.62
Rimax 11.18 11.75 29.77 31.68 26.44 17.28 11.08 11.61 165.43
+2.92 +7.50 +10.56 +17.65 +58.58 +3.41 +2.57 +4.42 +2.79
Ra 3.79 3.77 3.75 4.05 438 3.58 3.44 4.30 2.47
+0.76 +0.75 +0.75 +1.30 +0.45 +0.52 +0.63 +0.82 +0.24
Perpend- RZDIN 21.99 22.45 20.17 22.38 27.22 20.31 20.21 24.06 13.78
icularity +3.81 +4.89 +3.83 +6.26 +4.17 +3.18 +3.46 +3.93 +1.58
to the Rt 30.40 3231 28.56 28.50 34.29 28.64 30.68 33.29 18.65
gramn +4.63 +7.97 +6.97 +5.87 +15.64 +3.24 +7.86 +3.64 +2.44
Rmax 28.13 29.78 27.30 27.01 40.60 26.75 28.82 31.87 17.60
+3.53 +7.33 +7.88 +6.61 +9.25 +3.65 +6.67 +4.50 +2.33
Table 6. Abrasion of wood samples unit : (g)
P. strobus P. rigida P. tomentiglandulosa P. occidentalis P. serrulata
Cross section 0.006 0.002 0.004 0.008 0.006
Radial section 0.032 0.012 0.018 0.012 0.012
Tangential section 0.034 0.012 0.014 0.010 0.012
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