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Reactive Plasma Spraying of Ti—Al Milled Powders
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Abstract: Reactive plasma spraying of Ti—Al mechanically milled powders on Q235 steel surface was investi-
gated to prepare the composite coating of Ti—Al intermetallic compounds, and the composite coatings consis-
ting of Al;Ti, TiN, Al,O;, TiAl, residual Al and Ti were obtained. Ti—Al mixed powders can be refined and
activated by mechanical milling, making the reactions easier and more thorough in the spraying. However, Al
and Ti are still very difficult to react completely during spraying, and also easy to be oxidized and nitrified
while being sprayed in air. Not metallurgical bonding but insert mechanical bonding is formed between the
coating and the matrix. The maximum of the bond strength attained 44. 75 MPa, and the maximum of micro-
hardness attained 379 HV, ;. The effects of the reactive plasma spraying parameters on the microstructure and
properties of the coatings were analyzed, and the parameters were optimized by orthogonal design experiments
in some extent. The optimized parameters are as following: spraying distance of 120 mm, main gas flow rate

of 35 L./min, spraying current of 600 A, milling time of 6 h.
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Table 1 Factor—level table selected in the study

Level Spraying current I/A

Spraying distance L/mm

Main gas flow rate Q/(L « min™')  Milling time ¢/h

1 500 80
2 600 100
3 700 120

35 2
45 4
55 6

R2EXKBSHR

Table 2 Orthogonal experiment parameters

Sample No. Spraying current I/A  Spraying distance L/mm Main gas flow rate Q/(L « min ') Milling time ¢/h
Bl 500 80 35 2
B2 600 80 45 4
B3 700 80 55 6
B4 500 100 45 6
B5 600 100 55 2
B6 700 100 35 1
B7 500 120 55 4
B8 600 120 35 6
B9 700 120 45 2
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Fig. 2 X~ray diffraction patterns of the as—sprayed coatings
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Table 3 Results and range analysis of orthogonal experiment of the sprayed samples
o ewee Millingtime PR Micro-hardness
I/A L/mm  Q/(L+min ") o/h yi/(MPa) ye/ (HVos)
Bl 500 80 35 2 19.9 230. 4
B2 600 80 45 4 27.6 221.6
B3 700 80 55 6 13.6 203. 2
B4 500 100 45 6 28.1 189.0
B5 600 100 55 2 33.3 104. 1
B6 700 100 35 4 39.9 180.0
B7 500 120 55 4 30.4 183.5
B8 600 120 35 6 44,8 379.0
B9 700 120 45 2 34.6 163.9
K1 78.4 61.1 104. 6 87.9
K2 105.7 101. 4 90. 4 97.9
K3 88.1 109.7 77.3 86.5
i K1’ 26. 1 20.4 34. 9 29.3
K2' 35.2 33.8 30. 1 32.6
K3’ 29. 4 36. 6 25.8 28.8
R 9.1 16.2 9.1 3.8
K1 602.9 655. 3 789.5 498.3
K2 704.7 473.1 574.5 585.1
K3 547.1 726.4 490.7 771.3
V2 K1' 201. 0 218. 4 263.2 166. 1
K2' 234.9 157.7 191.5 195.0
K3' 182.4 242.1 163. 6 257.1
R 52.5 84.4 99. 6 91.0
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Fig. 4 The effects of different processing parameters on the bonding strength and micro—hardness
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