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Process Optimization of Plasma Sprayed Cr,0,-8 % TiO, Coating
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[Abstract] The bonding strength of ceramic coating sprayed by plasma between coating and substrate is small
sometimes, this confines its application. An orthogonal test was used to investigate the influence of four main factors of
spraying distance, electrical current, primary gas flow rate and secondary gas flow rate on the plasma spraying Cr,0,-8%
TiO, coating. An optimized plasma spraying parameters of Cr,0,-8% TiO, coating was obtained. The bonding strength,
hardness and porosity were measured. The result shows that the factors effective sequence on the bonding strength first is
spraying distance, then electrical current and secondary gas flow rate, primary gas flow rate at last. The optimized
process improves the quality of coating remarkably, and the optimized coating has a bonding strength of 29. 2MPa, poros-
ity of 3.80% and micro-hardness of 2 528HV.
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Figure 1 The size of substrate samples
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Table 1 Orthogonal design of process parameters

% A B B 2R/ I%ﬁ.ﬁi ﬁ%ﬁﬁi
/mm /A /(L min"') /(L-min"')
1 70 700 49.5 17.4
2 100 800 56.6 22.3
3 130 900 67.1 27.2
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Table 2 Results of orthogonal test and range analysis

WA BEREE B FERRE WRRE/ S
%% B/mm /A (Lemin~!) (Lemin~Y) /MPa
B1 1 1 3 2 11.2
B2 1 2 1 1 10.5
B3 1 3 2 3 3.2
B4 2 1 2 1 20.5
BS 2 2 3 3 26.6
B6 2 3 1 2 8.7
B7 3 1 1 3 26.2
B8 3 2 2 2 21.2
B9 3 3 3 1 12.1
I 249 580 454 35.9
I 559 583  45.0 41.1
M 59.5 24.0  49.9 63.3
I’ 83 19.3  15.1 12.0 é{%@gﬁ%ggé
I’ 18.6 19.4  15.0 13.7
m 198 8.0  16.6 21.1
WER 115 1.4 1.6 9.1
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Figure 2 Flow structure of plasma jet
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Figure 3 The factor-effect diagram
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Table 3 The comparison of bonding strength,

microhardness with porosity of tow coatings

R Z5ATRAEE/MPa BAREEEE HV fLBRE/ %
B10 29.2 2528 3.80
B8 21.2 1777 4.96
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Figure 4 Microstructure of coatings before and after optimization
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Figure 5 Composition analysis of bond coating by line-scan
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Figure 1 Microstructure of Al-4Mg-0.3Sc and LY12CZ steel by laser welding
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Figure 2 Mechanical property of Al-Mg-Sc and LY12CZ by laser welding
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