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A Study on The Mechanical Properties of Korean Red Pine
(Geumgangsong, Pinus densiflora forma erecta Uyeki)*'

Dong-Woo Kim**" - Sung-Wook Hwang* + Won-Hee Lee*®
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ABSTRACT

We investigated the mechanical properties of Korean red pine (Geumgangsong, Pinus densiflora forma erecta Uyeki)
of Uljin province in Korea as a basic research to investigated the material properties. Compressive strength of Korean
red pine was 36.2 N/mm’, which was slightly lower than the pine (Pinus densiflora S. et Z.) in Korea. The com-
pressive strength of Korean red pine showed the maximum value at a distance of 60 mm from the pith. Bending
strength of Korean red pine was 76.5 N/mm’, which was slightly higher than the pine (Pinus densiflora S. et. Z.) and
nut pine (Pinus koraiensis) in Korea. Similar to the compressive strength, bending strength of Korean red pine showed
the maximum value at a distance of 60 mm from the pith. On the other hand, the shearing strength showed the max-
imum value at part of including the pith. This result does not coincide with the results of compressive and bending
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strength, in consideration of the specific gravity, which is consistent. Surface hardness of Korean red pine was 43.7

N/mm® in cross section, 12.0 N/mm’ in radial section and 13.7 N/mm’ in tangential section respectively. The mechan-

ical properties of Korean red pine were similar to the pine and nut pine having a similar specific gravity. The mechan-

ical properties were greatly affected on the specific gravity than the annual ring width.

Keywords : pinus densiflora forma erecta Uyeki, compressive strength, bending strength, shearing strength, hardness
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Fig. 1. Test specimen preparation of Korean red pine.
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Table 1. Information of Korean
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red pine (Geumgangsong) specimens by mechanical test

Specific gravity

Moisture content Annual ring width

Test type (Air dricd) (%) (mm)
Compressive test 0.47 10.8 2.02
Bending test 0.44 9.1 2.04
Shearing test 0.46 10.7 2.29
Hardness test 0.48 10.3 1.97

Table 2. Mechanical properties of major Pinaceae"

in Korea for compared with Korean red pine

. 2
. Specific gravity Compressive Bending strength Shearing strength Hardness (N/mm”)
Species Air dried) strength N/ 2) N/ 2) B " A
(Air drie (N/mm?) (N/mm mm cs? RSP TS?
Pinus densiflora 0.47 42.1 73.2 10.2 44.1 15.7 11.8
Pinus koraiensis 0.45 41.7 75.6 9.4 39.2 10.8 11.8
Larix kaempferi 0.61 52.1 96.6 10.8 77.4 21.6 16.7
1) Wood properties and uses of the major tree species grown in Korea. 1994. Forest Research Institute, Seoul, Korea
2) Cross section. 3) Radial section. 4) Tangential section
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Fig. 2. Compressive strength and annual ring width
of Pinus densiflora forma erecta Uyeki by distance
from pith.
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