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Properties of TiO, Coating Deposited by Atmospheric Plasma Spraying and
Thick Coating Fabrication Process

YANG Kun, DENG Chang-guang, KUANG Zi—qi, ZENG Wei

(Department of New Materials, Guangzhou Research Institute of Non-ferrous Metals, Guangzhou 510650)

Abstract: To improve the situation that most of the TiO, sputter targets are depend on imports, TiO, coat-
ing was deposited on the flat SUS304 substrate and hollow pipe substrate by atmospheric plasma spraying in
this study. The coating morphologies in detail were observed by scanning electron microscope. The adhesion
strength, porosity and thermal shock resistance of the coating were evaluated, respectively. The results show
that most of the feedstock powders are fully melted and flatted sufficiently on the substrate, and the coating
has a typical multi-layer and dense structure from the cross section view. The coating adheres well to the sub-
strate mainly by mechanical adhesion, and the fracture is found at the interface between the substrate and the
bond coating. Meanwhile, the thermal shock resistance of the coating is quite well. TiO, thick coating is suc-
cessfully fabricated on the hollow SUS304 pipe substrate by circulating water cooling during the spraying
process. The coating deposition rate is favorable and with no cracking and falling, the thickness of the coating
can reach up to 8 mm. By further optimization of the cooling system and spraying parameters, thick coating
can be fabricated on the large scale tubular substrate, and this technology can be expected to be used in sputte-
ring rolls.
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Fig.1 Morphologies of the 316L and TiO, powders
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Table 1 Spraying parameters of the 316L. bond coating and TiO, top coating

316L bond coating

TiO, top coating

Parameters
Flat substrate Pipe substrate Flat substrate Pipe substrate
Current/ A 600 600 580 580
Voltage/V 75 75 76 76
Spray distance/mm 110 110 110 110
Ar/(L + min™ ") 45 45 41 41
H,/(L + min ") 9 9 12 12
Traverse speed/(mm s ') 1 000 10 1 000 10
Rotational speed/(r « min ') 200 200
Powder feed rate/(g + min ') 1X20 1X20 2X31.5 2X31.5

1.3 g
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Fig. 2 Surface morphology of the TiO, coating
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TiO) top coating

E 3 316L+TiO, ik 2 m 5
Fig. 3 Cross section morphology of the 3161.+TiO), coating
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(a) Fracture surface
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Table 2 Adhesion strength between the 3161 + TiO,

coating and substrate (MPa)
No. 1 2 3 4 5 Average
Adhesion

46.6 49.9 47.2 50.0 45.9 47.9
strength
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(b) SEM of the matching surface
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Fig.4 Morphologies of the fracture surface after tensile test and the matching surface
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(a) Original morphology

(b) Judge the pore location and
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(¢) Summary of the pore distribution
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Fig. 5 Porosity measurement of the TiO, coating
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Fig. 6  Surface morphology of the TiO, coating after ther-

mal shock test
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(a) Cross section

AV

(b) Magnification of marked area in (a)

K7 $GRJE 316L+TiO, ¥R Z M L4

Fig. 7 Cross section morphologies of the 3161+ TiO, coating after thermal shock test
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Fig. 8 Macro morphology of the TiO, thick coating
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