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Abstract: The TC4 titanium alloy coating was prepared on the surface of 304 stainless steel by cold spray technology.

The morphology and structure of the coating were observed by scanning electron microscope. The electrochemical

characteristics of the coating were studied by electrochemical methods. The results show that the density of TC4 alloy

coating prepared by cold spray has obvious gradient, the density of the coating near the substrate is significantly higher

than the surface; the coating spraying process does not produce significant oxidation, and the bonding strength with the

substrate can reach about 20 MPa; the corrosion resistance of the coating is better than 304 stainless steel, which can

greatly improve the corrosion resistance of stainless steel materials in the marine environment.
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Fig. 1 TC4 titanium alloy powders used for cold spray:
(‘a) morphology; (b) diameter distribution
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Table 1 Cold spray process parameters of TC4 coating
Process parameters Value
Gas pressure/MPa 2.5
Nozzle traverse speed/mm - s’ 100
Spraying distance/mm 35
Powder feed rate/g+ min” 80
Coating thickness/mm 5
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Fig.2 Macro-morphologies of specimens cold sprayed
TC4 coating at different temperatures: (a)400 °C ;
(b)500 °C; (c¢)600 °C
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Fig. 3 Surface micro-morphologies of specimens cold sprayed TC4 coating at different temperatures

(a)400 C; (b)500 C; (¢)600 C
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Table 2 EDS analysis results for elements content of cold

sprayed TC4 coating

Specimens C Al Ti A% Total

1% coating  0.23 5.64 90.91 3.23 100. 00
2% coating  0.26 6.03 90. 90 2.81 100. 00
3% coating  0.76 6.05 88.96 4.23 100. 00
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Fig. 4  Polished morphologies of specimens cold sprayed TC4 coating at different temperatures

(2)400 °C; (b)500 °C; (¢)600 C
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Fig. 5 Cross-sectional micro-morphologies of specimens cold sprayed TC4 coating at different temperatures ;

(a)400 °C; (b)500 °C; (c)600 C
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Table 3 Surface and cross-sectional porosities of cold

sprayed TC4 coating

Specimens  Surface porosity/%  Cross-sectional porosity/ %
1" coating 8.85 3.73
2% coating 8.56 3.15
3* coating 7.89 2.07
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Fig. 6 Formation diagram of cold spraying TC4 coating
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Fig. 7 Morphologies of TC4 coating and substrates after pull off strength test: (a)400 °C, substrate; (b)500 °C, substrate;
(¢)600 C, substrate; (d)400 C, TC4 coating; (e)500 °C, TC4 coating; (f)600 C, TC4 coating
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Fig. 8 Diagram of single TC4 particles deposited on
304 stainless substrate by cold spray
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Table 4 Bonding strength of cold sprayed TC4 coating with

304 stainless substrate

Specimens Bond strength/MPa Average value/MPa
1* 16.73, 18.55, 19.72 18.33 =1.51
2* 18.42, 18.21, 20.01 18. 88 +0. 98
3* 19.23, 22.34, 19.18 20.25 £1. 81
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Fig. 9 Polarization curves of cold sprayed TC4 coating, TC4

titanium alloy, and 304 stainless substrate
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Table 5 Tafel fitting results of polarization curves of cold
sprayed TC4 coating, TC4 titanium alloy, and

304 stainless substrate

Specimens B/mV I /A-em®  E,/V

1* coating 132. 1 4.12x10°%  -0.238

2* coating 123. 4 3.14x107° -0.237

3* coating 131.8 2.77x10°°  -0.212

TC4 titanium alloy ~ 125.7 2.33x1077  -0.223

304 SS 153.8 2.17x10°* -0.240
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