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Abstract: The Fe-based amorphous coatings were fabricated by cyclic alternating process of high velocity arc spraying and
shot and grit bombarding to decrease the negative impact from the residual stress of the thermal sprayed coating. The residual
stress of the coating surface was obviously reduced from the tensile stress of 277 MPa (untreated coating) to the pressure stress
of =91 MPa (grit blasting (GB) coating) and —177 MPa (shot peening (SP) coating). The micro morphology, mechanical and
residual stress were investigated by XAM-3D, SEM and nano-test apparatus, respectively. The results show that the coatings
exhibit a dense structure and smooth surface after particle bombarding. The porosity is only 1.5% and 1.0%, and the bonding
strength of the GB coating and SP coating is 56.4 MPa and 44.6 MPa, respectively. The properties of micro-hardness, elasticity
modulus and friction wear of the shot and grit bombarding coatings are improved. However, the partial excessive
bombardment of the shot peening coating makes the bond strength and friction and wear performance degrade.
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Table 1 Process parameters of high speed arc spraying

Parameters Values
Spray voltage / V 34
Electric current / A 180
Gas pressure / MPa 0.75
Spray distance / mm 200
Gun speed / (mm-s™) 200
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(a) Surface morphology of the three coatings
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Fig.1 Surface morphologies and surface profile curves of the three

spraying coatings
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Fig.2 XRD patterns of the three spraying coatings
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Fig.3 TEM image and corresponding selected area electron
diffraction patterns for SP coating
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Fig.4 Back scattered cross sectional morphologies of the three spraying coatings
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Table 2 EDS of the oxide layer in SP coating (W/%)
Zone Fe B Si Nb (0]
A 41.15 3.60 14.93 0 40.33
B 51.38 1.89 3.34 7.34 36.04
C 91.97 1.5 1.57 4.96
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Fig.7 Nano indentation curves of the three spraying coatings and
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Table 3  Elasticity modulus and hardness of the three spraying
coating and 45 steel

As-sprayed  GB SP
coating  coating coating

Elasticity modulus, £/ GPa ~ 207.3 220.5 2256 2762

Properties 45 steel

Indentation hardness / GPa 12.4 13.3 14.9 4.2
Microhardness / HV | 816.0 839.6 860.4 238.5
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Fig.8 Friction coefficient and wear rate of the three spraying coatings under different load
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