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Collision Interference in Curved Components Ultrasonic Inspection

LI Xiong-bing, ZHOU Xiao-jun, ZHENG Hui-feng
( College of Mechanical and Energy Engineering, Zhejiang University, Hangzhou 310027)

Abstract Transducer and curved component may interfere during automatic ultrasonic inspection. Using the characteristics of
collision interference between cylindrical transducers and curved components, a hierarchy method of collision interference
detection was proposed. Firstly, algorithms of bounding box and geometric intersection were used to remove most cases where
components were separated. Then triaxial components which may collide were projected onto diaxial plane. Finally, collision
interferes were accurately identified according to orthographic projections overlap or not. The engineer application results

showed that the method can meet the efficiency and accuracy requirements of the ultrasonic inspection. It can also be applied

to the cases of assembly and NC machining, where needs rapid collision detection between cylinder and complex
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curved components.
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Fig. 1  Flow chart of hierarchy algorithm on collision interference
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Fig.2  Sketch of orthographic projection algorithm
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Fig.3 Kinetic theory of ultrasonic inspection robot
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Fig.4 Linkage coordinate system of ultrasonic inspection robot
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Fig.5 Identification sketch of intersecting point containment
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Fig.6 Inspection by projection along cylinder axis
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Fig.7 Inspection by projection along triangle edge
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Fig. 8 Inspection by projection along diameter of bottom circle
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Fig.9 Curved components model for test
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