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An air-coupled ultrasonic imaging system for non-destructive wood testing
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Abstract: Air-coupled ultrasonic techniques, allowing contactless nondestructive testing using air as the cou-
pling media instead of a liquid, have proven to be reliable and indispensable for nondestructive wood testing;
however, instrumentation is still not widely available domestically. To help familiarize prospective users, the
principle of the air-coupled ultrasonic was described first. Subsequently, a scanning imaging system was devel-
oped and its structure comprising a pulser and receiver, a gantry scanner, and computer software, was described
in detail. Two-dimensional scanning imaging was conducted with a single-spindle accuracy of 0.01 mm and a
maximum scanning area of 500 mm x 300 mm. Scanning parameters, such as frequency, amplitude, and gain,
were set conveniently according to the sample under testing. Metasequoia glypiosiroboides board and Cunning-
hamia lanceolata finger jointed board were utilized to test the designed scanning imaging system. Results
showed that amplitude of the received signal was sensitive to cracks, knots, and density. The constructed im-
ages provided information on knots, cracks, and finger joints, including location, shape, and size. Based on pre-
liminary experimental results, the developed scanning imaging system could be used for non-destructive detec-

tion of defects including knots and cracks and could be utilized to scan a wooden material for in-plane distri-
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bution of density. [Ch, 10 fig. 1 tab. 15 ref. ]
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Figure 1  Schematic of transmitted-through air-coupled Figure 2 Schematic of air-coupled ultrasonic imaging system

ultrasonic technique
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Figure 3 Structure of the air-coupled ultrasonic imaging system
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Figure 4 Structure of the gantry scanner
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Figure 5 Structure of the software modules
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Figure 6 The photo of the developed wood imaging system
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