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Fig. 1 A schematic illustration of drilling size and residual stress
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Fig. 2 A schematic illustration of typical strain rosettes distribution and size
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Fig. 3 Typical two-dimensional DIC optical image capture system
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Fig.4 A schematic illustration of a reference square subset before deformation and a target subset after deformation
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Fig. 5 A schematic illustration of the mechanical constructions of DIC system
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Fig. 6 Extracting center and boundary after drilling using HoughCircles algorithmand imitating optical strain gauge
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Fig. 7 A schematic illustration of four-point bending test
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Fig. 8 CCD camera capturing images of work piece before and after drilling

50 100 150 200 250 300 350 50 100 150 200 250 300 350

(a) Bi{LTPE % (b) HifL )5 EH%

B9 CCD AR A 2 i e 0 3 42 L i I 1) R (RO 385 2
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Fig. 11 DIC calculates strain field around the holes by simulating the strain gauge method
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A Rapid Measurement System of Residual
Stress Based on DIC Method

SONG Qiu, LI Xiao-xing, YANG Yan-feng

(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

Abstract: Based on digital image correlation (DIC) method and drilling method, a rapid measurement
system of residual stress was developed. This system can be divided into two parts: a portable
mechanical system, which is suitable for field measurement, and an improved algorithm for residual
stress measurement based on DIC. Experimental study of residual stress measurement of specimen
before and after load release was carried out on a four-point bending loading platform; its results were
compared with that from strain gauge measurement. The accuracy of this DIC measurement system is
equal to that of strain gauge measurement. Moreover, DIC measurement system has solved some
problems of traditional strain gauge measurement system, such as large error of central alignment,
complicated operation, low efficiency and poor stability. This rapid DIC residual stress measurement
system exhibits a wide engineering application prospect.

Keywords: digital image correlation (DIC); drilling method; residual stress; mechanical system;

algorithmic program



