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Hot compression deformation and
deformation mechanisms of TC21 alloy
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Abstract: The hot compression deformation of TC21 alloy was investigated. Throngh the calculation of strain rate
sensitivity exponent (m), deformation activation energy (Q) and grain size exponent (P) during hot compression
deformation, the variations of m, Q and P values at different strain rates and temperatures were obtained. The hot
processing map based on the dynamic materials modeling was drawn while the high-temperature deformation mechanism
maps incorporating dislocations inside grains were obtained. The processing map was used to analyze the hot
deformation behavior and determine the processing instability regime and appropriate processing regimes. Within
appropriate processing regime, based on the elevated temperature deformation mechanism maps, the Burgers vector
compensated grain size, modulus compensated stress and dislocation quantities of TC21 alloy at different temperatures
were calculated to elucidate the hot deformation mechanisms.
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Table 1 Values of m of TC21 alloy at different temperatures
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Alloy T/K  (@dbY10™* (6/GY10* £/(10*s™")  n

TC21 1103 1.7-0.52 5.1-56.1  5-100  7-22
TC21 1163 3.8-0.57 5.5-442  5-100  12-31
TC21 1223 4.7-0.92 46241 580  27-52
TC21 1283 5.1-1.04 44-415  5-100 113-269
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