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Mechanical Properties of Sidepressed Bamboo laminated lumber Based on Ultrasonic

Non-destructive Testing Technology

LIU Feng-lu,ZHAO Yang, WU Chuan-yu~ ,DAI Jun-long,ZHANG Hong-jiang, YANG Jin-tian

(School of Mechanical and Electrical Engineering , Fujian Agriculture and Forestry University s Fuzhou 350108, Fujian ,China)

Abstract; The objectives of this study were to investigate the relationship model between the ultrasonic
propagation velocity and the mechanical properties (flexural elastic modulus and flexural strength) of side-
pressed bamboo laminated lumber (SPBLL) ,as well as the relationship model between the dynamic elastic
modulus and flexural elastic modulus calculated by combining the density to provide a theoretical basis for
ultrasonic non-destructive testing of the mechanical properties of SPBLL. Taking SPBLL as the research
object,using the ultrasonic microsecond measuring instrument, the ultrasonic propagation velocity in SP-
BLL and the small bamboo board sample was obtained through the ultrasonic propagation measurement
test,and the contour distribution map of ultrasonic propagation speed of SPBLL was drawn. The density of

the small sample of bamboo board was measured by a densitometer,and the dynamic elastic modulus of the
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small sample of bamboo board was calculated by using its ultrasonic wave velocity. After that,the flexural
elastic modulus and flexural strength of the small SPBLL samples were obtained through the three-point
bending test,and the regression analysis was performed on the relationships between the ultrasonic propa-
gation velocity & the flexural modulus, the ultrasonic propagation velocity &. flexural strength, between
the dynamic elastic modulus & the flexural strength. Although the same hot-pressing process parameters
were used, there were significant differences in the contour distributions of ultrasonic wave velocity ob-
tained by each SPBLL sample. This shows that there may be differences in the gluing effect of each SPBLL
sample,resulting in a certain difference in the mechanical properties between them. The higher the velocity
of ultrasonic wave propagation,the better the gluing effect or mechanical properties of SPBLL. There was a
good correlation between the ultrasonic wave velocity and the flexural elastic modulus and flexural strength
of the small SPBLL specimen (the determination coefficients R* were 0. 65 and 0. 59, respectively). This
shows that the flexural elastic modulus and flexural strength of small SPBLL sample can be reasonably
predicted and evaluated by ultrasonic wave velocity. There was also a good correlation between the dynamic
elastic modulus and the flexural elastic modulus of the small SPBLL sample,and the coefficient of determi-
nation R* of the two was 0. 68. This shows that it is also possible to reasonably predict and evaluate the
flexural elastic modulus by measuring the dynamic elastic modulus of a small SPBLL specimen. It is con-
cluded that ultrasonic nondestructive testing technology is a potentially effective means to reasonably pre-
dict and evaluate the mechanical properties of SPBLL.

Key words: ultrasonic; non-destructive testing; bamboo laminated lumber; ultrasonic velocity; mechanical

property
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Fig.1 Side pressed bamboo laminated lumber (SPBLL) (No. 1)
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Table 1 Basic parameters of SPBLL
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FAE B H] /min 10
WL J1/MPa 1
e b 77 2 281 JOR T A5 Jig
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Fig. 2 Fakopp ultrasonic timer
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Fig.3 Ultrasound testing for SPBLL
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Fig.5 Schematic diagram of cutting for clear specimens of SPBLL
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Fig. 7 Sketch map of three-points bending test
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Fig. 8 Contour maps of ultrasonic speed for five
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Fig. 9 Average ultrasonic speed of SPBLL
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