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In-situ measurement of strain and strain rate during machining based on
Image correlation analysis

Davoud Karimi*, Mohammad Mehdi Malekian

Department of Mechanical Engineering, Iranian Research Organization for Science and Technology (IROST), Tehran, Iran
*P.0.B. 33535111, Tehran, Iran, d_karimi@irost.ir

ABSTRACT

Strain and strain rate are two of the most important parameters of machining. They directly affect the material behavior during chip
formation. The study of chip formation, consideration of material behavior in different shear zones during machining, developing analytical
models and understanding the process is highly dependent on the measurement of strain and strain rate. Flow stress, as an instance of
material behavior, is the function of strain and strain rate. Flow stress is measured using Split Hopkinson bar test. It is shown that the data
obtained using this test cannot be accurately employed for machining simulations as the strain and strain rate ranges are far different during
machining. This fact indicates the necessity of developing a test set-up by which direct measurement of strain and strain rate during
machining is possible. In this paper, a non-contact method based on image correlation analysis is employed to directly measure the strain
and strain rate during the machining process, by means of which the material behavior could be more accurately studied.

Keywords: Image Correlation, Machining, Strain, Strain Rate.
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1. Deformation field

2. Material flow

3. Quick-stop device

4. Particle image velocimetry (PIV)

5. Particle tracking velocimetry (PTV)
6. Digital image correlation (DIC)
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1. Normalized cross correlation
2. Pattern matching
3. Object tracking
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