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Figure S1 shows that the Vickers microhardness increases with increasing the distance from the disc center due to increasing shear strain. While the hardness of pure titanium reasonably saturates to a steady state at radiad distances of larger than 1 mm, the hardness for the composites containing 2 and 5 vol% of BSA do not reach the steady states after 5 turns of HPT. Therefore, larger numbers of HPT turns (i.e. larger shear strains) should be applied in future studies to achieve a steady-state microstructure and constant hardness in the Ti-BSA composite discs. Despite the difference in the evolution of hardness with the shear strain of the three samples, their hardness is quite similar at 4 mm away from the disc center, where the applied shear strain is maximum.
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[bookmark: _Hlk121020470]Figure S1. Variations of hardness versus distance from disc center for pure titanium and for the composites containing 2 and 5 vol% of BSA after 5 turns of HPT under 2 GPa.
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