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Abstract

By the numerical simulation, the mechanism of laser ultrasound and propagation characteristics
in the wood and porous structure of wood and special effect on the resonance absorption and
scattering of ultrasonic signal have been investigated. Based on the analysis of the inner cavity
surface defects and the influence of ultrasonic signal, the numerical simulation results show that
the existence of defects in ultrasonic obvious reflection, transmission and diffraction phenomenon,
can identify the existence of the inner cavity and surface defects of wood. This provides a numeri-
cal and theoretical basis for the realization of wood defect nondestructive testing by laser ultra-
sound technology, contributes to enrich the theory of laser ultrasonic and, more importantly, pro-
vides a new way for the nondestructive testing of wood and wood materials.
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Figure 1. (a) The time domain wave distribution of an equivalent force source of laser; (b) Spectrum diagram of an equiva-
lent force source of laser; (c¢) Solid wood panel model
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Figure 2. (a) The stress distribution at ¢ =8.5x107 s ; (b) The stress distribution at ¢, =9.0x107 s; (c) The displacement
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Figure 3. Effect of porous wood panel on ultrasonic propagation. (a) The ultrasonic propagation of no
porouswood panel at t = 8 us; (b) The ultrasonic propagation of no porouswood panel at t = § us; (c)
The spectrum diagram of no porouswood panel at opposite receiving points; (d)The spectrum diagram
of porouswood panel at opposite receiving points
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Figure 4. Propagation of ultrasonic in the longitudinal section (a) = 7.4 us; (b) t=9.2 us; (c) = 13.4 us
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Figure 5. Propagation of ultrasonic in the longitudinal section (a) = 7.4 us; (b) t=9.2 us; (c) t =
13.4 us
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Figure 6. Propagation of acoustic in the board surface (a) = 3.4 us; (b) = 5.9 us; (c) = 6.75 us
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Figure 7. Acoustic Spectrum diagram of the receptor (a) Surface defects located between the laser source
and the receptor; (b) No surface defects
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Figure 8. Distribution of sound pressure in three-dimensional solid wood (a) = 3 us; (b) =9 us
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Figure 9. Propagation ultrasonic in longitudinal section of solid wood (a) 9 us; (b) 15 us; (c) 18 us
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Figure 10. Propagation of ultrasonic in surface of the solid wood (a) 3 us; (b) 6 us; (c) 12 us
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