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Effect of Grain Angle on Bending Properties of Pinus densiflora*

Jung-Hwan Kim** - Weon-Hee Lee*?
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ABSTRACT

In this study, it was examined the characteristics of bending property of red pine(Pinus densiflora S. et
2.) related to slope of grain. At first, we have investigated the characteristics of wood species for bending
property. At second, it was examined the relationships between grain angle and its related bending
property. Specimens were made following to grain angle 0°, 30°, 45°, 60°, 90°, respectively. Dimension of
wood materials was 10mm(T)x20mm(R)x350mm(L). Microwave irradiation time for bending process
was 30, 60, 90, 120 seconds. The result of this study were as follows :
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1 Grain angle of wood was closely related to Young's modulus on bending process. In the process of
bending with various grain angle, wood bending was easily proceed on the high grain angle range.

2 However, the strength of bent wood was very weak when the grain angle was high. Therefore, it
was considered suitable grain angle for bending was existed.

3. The characteristics of wood properties for wood bending were very different among wood species.
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Table 1. Relationships between slope of grain in Fraxinus rhynchophyfla and modulus of elasticity

(MOE) by bending test.

o SG in air dry SG in oven dry MG (%) MC; (%) MOE (tr2)

0 0.886 (£0018) 0.786 (£0017) 49+ 5 24 +2 8719 =+ 015781
30 0903 (£0013) 0.784 (£0022) 47 £ 4 27t3 3.7816 + 02841
45 0.894 (£0010) 0769 (0.031) 47 x1 27 £ 2 16027 + 03210
60 0871 (£0012) 0758 (0.013) 46 £ 5 5+2 10850 + 06126
90 0.895 (£0026) 0.781 (0.054) 48+ 6 25+ 4 12849 + 05112

note) @ : slope of grain; SG : specific gravity; MC; : moisture content before bending process; MC; : moisture content after

bending process.
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Fig. 1. Relationships between microwave irra-
diation time and rate of moisture content
(MC) reduction for bending process.
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Fig. 2. Relationships among modulus of rupture
(MOR), modulus of elasticity(MOE) in
bending test and microwave irradiation
time: A, water impregnated specimens;
B, wood specimens in air dry.
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Fig. 3. Schematic diagram of curvature mea-
surement in wood bending process:
note) AE, BF, base line for measure-
ment(= specimen thickness); O, center
point of curvature; ©, curvature.
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Table 2. Relationships among grain angle of Fraxinus rhynchophylla, change of curvature, and a

rate of deformation.

Grain angel | Curvature of | Curvature after Rate of MOE MOR ~

) tool(mm) bending(mm) deformation(%) (Gpa) (Mpa)

0 8719
30 40 40 219 37816

60 60 147 about 1/4~1/10

5 80 84 142 16027 time of MOE
60 100 100 110 1085
90 12849

note : Value of MOR caused from formula (5).
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