Bending Strength Properties of Small Clear
Specimen of Natural Tree for Ezomatsu and Todomatsu
in Hokkaido

Hideo HORIE

Small clear specimen of natural tree for ezomatsu (Picea jezoensis) and todomatsu (4bies
sachalinensis) in Hokkaido were tested in static bending and impact bending. Bending strength
properties of ezomatsu and todomatsu were classified data by the coming results and the past results of
the same as the coming test condition.

From the classified data, it was confirmed that there was no problem to consider the two as one and
the same thing for bending strength properties of ezomatsu and todomatsu in case of practical use.
Moreover, thereis asignificant difference between automatic-cal culated value by computer and hand-
calculated value by handwork in modulus of elasticity.
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Table 1. The number of bending strength specimen.

The number of specimen

Species For all specimen For rift-cut specimen
Calculation method of Date of test References
moduus of dasticity Static Impact Static Impact No.
year bending bending bending  bending
Ezomatsu 2000 104 104 67 67
The coming test Automatic

Todomatsu 2000 78 78 27 27
Ezomatsu 1976 70 2
Todomatsu 1976 54 2
Ezomatsu 1980 20 20 3
Ezomatsu 1985 64 64 4
The past test Hand Todomatsu 1985 % % 4
Ezomatsu 1987 74 5
Todomatsu 1987 64 64 5
Ezomatsu 1987 46 6
Todomatsu 1987 45 6

Total 625 202 184 114

Note Ezomatsu Picea jezoensis, Todomatsu Abies sachalinensis
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Table 2. Results of bending test for species.

Static bending test

Impact bending test

For all specimen For specimen of automatic-calculated MOE For specimen of hand-calculated MOE For rift-cut specimen
Density glem® MOR MPa  Density glem® MOE GPa Density glem® MOE GPa Density g/lem® a2 Jom?

E T E T E T E T E T E T E T E T
mean 0.43 0.40 68.2 63.1 041 0.38 951 899 043 0.40 8.76 8.08 0.40 0.40 434 456
min. 0.35 0.31 417 40.6 0.35 0.34 742  1.72 0.35 0.31 480 4.82 0.35 0.35 284 325
max. 0.53 0.50 954 882 0.49 0.49 12.87 11.00 0.53 0.50 1245 1245 047 047 826  6.00
SD. 0.031 0.033 9.67 7.80 0.030 0.031 117 0.80 0.030 0.032 1.68 1.47 0.027 0.031 090 0.77
CcV. 7.3 8.2 142 124 7.3 8.0 12.3 8.9 6.9 8.1 19.2 18.2 6.8 7.7 20.7 16.9
UV. 0.0010 0.0011 93.6 60.8 0.0009 0.0009 136 064 0.0009 0.0010 2.84 217 0.0008 0.0010 0.81 0.59

358 267 358 267 104 78 104 78 254 189 254 189 87 27 87 27

Legend E Ezomatsu T Todomatsu a2 Absorbed energiesinimpactbending S.D. Standard deviation
U.V. Unbiased variance n
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Fig. 1. Relationship between bending strength properties and density for species.
Legend : @ : Ezomatsu ; O : Todomatsu ; See Table 2 for a2.
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Fig. 2. Relationship between MOR and MOE for species.
Legend : @ : Ezomatsu ; O : Todomatsu ; — : Regression line for all data.
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Fig. 3. Relationship between density and
MOE for calculation method of MOE.
Legend : @ : Specimen of automatic-calculated MOE,
O : Specimen of hand-calculated MOE ;
— : Regression line for specimen of
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Table 3. Bending strength properties of small clear spesimen _
when assuming that ezomatsu and todomatsu are the same species.

Static bending test Impact bending test

For all specimen For all specimen For rift-cut specimen

Density MOE* MOR Density al Density a2
glem® GPa MPa glem® Jem? glem® Jem?
mean 041 9.60 66.0 0.40 494 0.40 4.39
min. 0.31 591 40.6 0.33 2.84 0.35 2.84
max. 0.53 13.85 95.4 0.49 12.93 047 8.26
SD. 0.035 153 9.26 0.033 1.42 0.028 0.87
CV. 85 16.0 14.0 8.2 28.7 7.0 199
uv. 0.0012 2.35 85.8 0.0011 2.02 0.0008 0.76
n 625 625 625 202 202 114 114

MOE* al

Legend MOE* Modulus of elasticity converted hand-cal culated value into automatic-cal culated value.
al Absorbed energiesinimpact bending for all specimen.

See Table 2 for a2.
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Fig. 4. Relationship between MOR and MOE
when assuming that ezomatsu and
todomatsu are the same species.
Legend : @ : Specimen of automatic-calculated MOE;
3 4 O : Specimen converted hand-calculated MOE;
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