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Table 1. Growth Ring Placement in Impact
Test According to Different Standards.
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JapAN JS 7 2116 LA, 1D
U.S.A. ASTH D 143 - 64 Tor IV, ap I
GERMANY DIN 52189 I
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Table 2 Test Data for Individual Species
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SPECIPEMS{ MEAW | SD [ MEAN| SD JPEAN) 0 | R imray | COEFFICIENT | BETA-UCO=BETA=90)or

SOFTHOOD: U-Ru-Bema BETA-RU-U

HDOKI  |CHWRECYPARIS | HONSHU | 113 2.2 {1.23} 0.36310.000 [0.311{0.058 | 0.3%6*(-0.021 | 0.557*

SUSI A [CRYPTOERIA NS | 120 13.7 1192 0,381{0.06 [0.201i0.112 | 0.012 |-0.3%6" | 0.3 U = 0,3452-0,0014 BETA

SUsl B S | 2l 13.1 {7.62{ 0,367,0.070 10.397!0,165 | -0,012 {-0.488* | 0,552+ U = 0.5151-0,0026 BETA

EZOMATSU  [PICEA JEZOEISIS | U.S.S.R.| 222 13.2 18,43} 0.380/0.07 10,830,132 | 0,015 {-0.402* | 0.35% U = 0.5667-0.0017 EETA
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HOONOKT | MAGOLIA HONSHU | 114 n.s;o.mf 0.469 0.017 {04311 0. 121 | .41 -0.134 | 0,421

+ I'ULTIPLE CORRELATION CCEFFICIENT U_Ro_BETA_M.C.
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Fig. 1 Absorbed Energy in Impact Bending Test, U, As a Function of
Growth Ring Placement, g, for Softwoods.
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Fig. 2 Absorbed Energy in Impact Bending Test, U, as a Function of Growth Ring
Placement, B, for Hardwoods.
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Fig. 3 Absorbed Energy in Impact Bending Test, U, of Scots Pine (Ohoshii Akamatsu
Pinus sylvestris L.) as a Function of Growth Ring Placement, 8, in the Range
from 0° to 180°. Quadratic Regression Equation :

U=0.420—0,0036 Beta+0.000022 Beta2
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Summary

The angle of the growth rings in relation to the direction of the applied load, and
the absorbed energy in impact bending (toughness) were measured for 10 species.
Specimen size was 2 cm square by 28 cm long. The orientation of the annual rings
resulting in the load being applied to the tangential face (radial direction) is defined
as B=0° and B=90° indicates that the load is applied to the radial face (tangential
direction) as shown in Figs. 1 and 2. The data were analyzed statistically and the

results are as follows :

1) Statistically significant correlation between the absorbed energy of impact bending,
U and B was found for 6 of 8 species of softwoods and for 2 of 4 species of hard-
woods. Multiple regression analyses for U as the dependent and B, the specific gravity
Ru, and in some oases moisture content M.C. as independent variables were significant
for all species of this study as shown in Table 2.

2) The relationship between 8 and U is shown in Figs. 1 and 2.
the slop of the linear regression equations

where there was significant correlation,

In those species

had the same tendency from species to species. Types of failure in impact bending

test are shown also in Figs. 1 and 2.

2) Using a quadratic regression equation,

statistically significant curvilinearity was

found in Scots Pine (Ohoshi Akamatsu), when B ranged from 0° to 180°, with a

minimum at f8=90° (Fig. 3).



