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Forming Mechanism and Controlling Method of Laser Cladding Crack
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[ABSTRACT] Laser cladding is a new surface
strengthening technology which uses laser radiation to
make coating materials and the surface of substrate melted
and rapidly solidified. The technology can significantly
improve physical performance of the substrate materials.
However, such as crack, pore, and ill bonding between
cladding layers might appear if the process parameters
are controlled improperly and the comprehensive perfor-
mance of the laser cladding parts will be influenced. The
laser cladding cracks and the stress styles are classified,
the forming mechanism of the cracks produced in the laser
cladding layer is deeply analyzed. The root of the clad-
ding cracks is formed by the obvious difference of thermal
expansion coefficient and elastic modulus of the materials
and the thermal stress determined by temperature gradi-
ent of the laser molten pool. The influencing factors of the
cladding cracks and the way of preventing from cracks in
laser cladding layer is discussed including the cladding ma-
terials and substrate materials, the parameters of cladding
process and heat treatment.
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Fig.1 Cladding layer crack
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Fig.2 Substrate interface crack
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Fig.3 Overlapped crack
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