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Evaluation of modulus of elasticity for dimension lumber

by three nondestructive techniques
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Abstract: Dynamic bending modulus of elasticity of Mongolia scotch pine ( Pinus sylvestris var. mongolica)
full dimension lumber (38 mm x89 mm x4 000 mm) and Chinese fir ( Cunninghamia lanceolata) plantation
dimension lumber (45 mm X 90 mm X2 500 mm) were tested by three non-destructive techniques, i. e.
transverse vibration method, longitudinal fundamental frequency vibration method and ultrasonic wave method.
At the same time, the static modulus elasticity of the above specimens were tested according to ASTM D198-
99. The results showed that the value of dynamic and static modulus of elasticity followed the sequence as the
>E.>E  >E

the three methods was significant at 0. 01 level, indicating that all the three nondestructive methods could be

following, E . - w» the relationship between dynamic and static modulus of elasticity concerning

used to predict the bending properties of dimension lumber. Furthermore, considering the operation of the
equipment, longitudinal fundamental frequency vibration technique was the most accurate, convenient,
reliable, easy and practical method. It was also found that the coefficient of determination (R*) obtained by
using the three nondestructive techniques for Chinese fir plantation full dimension lumber was lower than that
of Mongolia scotch pine full dimension lumber, estimating the static modulus elasticity of Mongolia scotch pine
was more accurate than that of plantation Chinese fir. [ Ch, 6 fig. 1 tab. 17 ref. ]
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Table 1  Dynamic and static modulus elasticity of dimension lumber

E, E, E,, E,, ok
R R P, ERFR P ERFR D CPHE, BRAR O FHH, ERFR OPHME ZRA
GPa B % GPa B/ % GPa B % GPa B % % B %
BT 45 10.58  16.59 1103 16.36 12.83  13.41 10.81  17.72 11.26  15.93
AR 54 9.85  11.66 10.87  12.76 12,35 11.60 10.52  13.01 12.38 8.73
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