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Self-Propelled Ultrasonic Testing System for Steel Plate Deck Bridges Applying Matrixeye™
3D-SAFT Array Inspection Equipment
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In response to the deterioration of bridges constructed during the high-growth era in Japan, the sophistication and optimization of defect inspection
techniques in this field have recently been attracting attention.

Toshiba, in corporation with Highway Technology Research Center and iXs Research Corporation, has been developing a self-propelled ultrasonic
testing (UT) system for steel plate deck bridges with the aim of applying it to the inspection of U-rib steel plate decks that are widely used in highway
viaducts. This system consists of the Matrixeye™ portable type three-dimensional synthetic aperture focusing technique (3D-SAFT) array inspection
equipment produced by Toshiba, which is used in industrial fields such as defect inspection of aircraft and automobile bodies, and a self-propelled
robot produced by iXs Research Corporation, which has already been used to inspect cracks on steel plate deck bridges, equipped with two Matrixeye™
UT array probes. We have confirmed the performance of the system for the inspection of small defects through verification tests using test plates

with simulated defects.
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Matrixeye™ portable type 3D-SAFT array inspection equipment
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Example of cross-sectional (S-scope) display of poorly welded part
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Principle of 3D-SAFT
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Principle of phased-array SAFT
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Configuration of self-propelled UT system for steel plate deck bridges
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Specifications of array probe of self-propelled UT system for steel plate
deck bridges
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Test plates with simulated defects
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Details of simulated defects in steel floor slab and U-ribs
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Results of flaw inspection of simulated defects in steel floor slab
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Result of combined performance test of self-propelled robot with user
interface (Ul) software
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