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Short description of possible research topics for a PhD: (10-15 lines in English + optional figure)
Improving our understanding of the thermal and mechanical phenomena involved during material
deformation under extreme conditions is a major scientific challenge, especially for the study of
manufacturing processes. This knowledgeleads to better modeling of what is a highly nonlinear
problem and, consequently, increases the quality of numerical simulations. The latter provides
predictions of the strain and temperature fields in order to improve the cutting parameters (cutting
speed and cutting angles, tool shape, etc.). However, most of the experiments can only measure
global or average values.
The objective of this PhD work is to develop an experimental protocolto measurethe fullstrain and
temperature fieldsunder thermomechanical conditions representative of machining operations (pure
shear deformation and high strain rates). The measurement of the mechanical fields will be
performed byDigital Image Correlationusing ahigh-speed camera (cf. figure 1) and the temperature
evolution will be measured by IR cameras/thermocouples.Thereby, a specific instrumentation for
the measurement of the coupled mechanical and thermal fields will be required in this work.
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Figure 1 : (a) Horizontal displacement (in μ m). (b) Vertical displacement (in μ m). (c) Major strain. (d) Minor strain
during the machining of the titanium alloys Ti64 (ap = 0.25 mm ;Vc = 6 m/min) [1]

Required background of the student: (Which should be the main field of study of the applicant before applying)
The student must have very good knowledge of continuous solid mechanics and instrumentation
(optics).
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