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Crack Image Acquisition System in Fatigue Crack Propagation Test

ZHENG Huanbin' ,LIU Hui' ,LIU Huan',ZHU Yalun', QI Zicheng'”

(1. Key Laboratory of E&M ( Zhejiang University of Technology) , Ministry of Education & Zhejiang Province , Hangzhou 310014 , China;
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Abstract ; At present metal fatigue crack growth detection methods have the shortcomings of low efficiency and accuracy,
complicated operation, and not real-time achievement, so the new crack detection method was given based on machine
vision. A crack image acquisition system with auto-adjusting camera in the fatigue crack propagation test was designed,
in order to meet the crack image acquiring requirement for the machine vision fatigue crack propagation test. The
designed system included image acquisition device composed of black white area CCD camera with high resolution,
optical lens, lighting device, and image acquisition card. The camera movement and installation device composed of X,
Y, Z axis moving mechanism which was the ball screw and LM guide rail structure with the high movement precision was
driven by a highly-subdivided stepper motor and the installation mechanism, and the camera moving control system has
been designed based on the ARM technology. The CCD could perform the high precision straight movement along X, Y,
Z axis direction controlled by the camera moving control system, accurate position adjustment between the sample and
CCD coul be achieved. The experiment results show that this design system can capture the crack images which are very
clear and with high resolution in the fatigue crack propagation test, and can satisfy the requirement for the precise crack
length measurement. The camera movement accuracy reaches 0. 02 mm, and can meet the requirements of accurate
focusing, position adjustment and image tracking acquisition.
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Figure 1  Schematic diagram of overall system structure
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Figure 2 Schematic diagram of image acquisition device
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Figure 3 Structure schematic diagram of
camera mounting mechanism
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Figure 4 Schematic diagram of X, Y axis

motion mechanism of camera support
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Figure 6 Structure diagram of camera motion control
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Figure 7 Fluid-structure of image acquisition
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camera motion experiment

Data analysis of precision in
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100 8.0 10.0 8.0 6.0 7.0 7.8
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Figure 9  Diagram of focusing effect
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