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Abstract

Quasicrystalline Al-Cu-Fe coatings have been fabricated using electron-beam physical
vapour deposition (EBPVD) at substrate temperatures in the 570-890 K range. The structure
of some coatings deposited in that way contains defects, like channel cracks. It is shown that
residual stresses developed during coatings cooling to room temperature may lead to the
channel cracking in the coatings. X-ray diffraction analysis has demonstrated that residual
stresses in the crack-free Al-Cu-Fe coatings increase linearly with deposition temperature,
which is caused by the rise of thermal stresses due to the difference in thermal expansion
coefficients of the coating and substrate material.

The analysis of the residual stresses dependence on the deposition temperature has
enabled the thermal expansion coefficient of the coating material to be determined at

0c=(17.1+1.3)*10° K™ . The fracture toughness of the coating material in terms of the stress
intensity factor has been estimated at K,. =1.68+0.11MPa~+/m . These characteristics of the

Al-Cu-Fe coatings obtained have been used for the calculation of a critical thickness, below
which the crack-free structure of the coatings is retained.The obtained values of the critical
thickness were compared with the results of experimental study of surfaces of the Al-Cu-Fe
coatings deposited onto different substrates at various temperatures. We observed that the
channel cracking was inhibited if the coating was thinner than the corresponding critical

thickness.
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