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High Temperature Oxidation Behavior of Plasma-sprayed
Ti(Al,O)/Al,O, Coatings on SS41 Steel
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Abstracts High velocity oxy-fuel (HVOF) spraying was used to coat Ti(Al,0)/Al,O, powder onto the SS41 steel
plate. Macrostructure of the coated specimen has been investigated by scanning electron micrograph (SEM).
High temperature oxidation behavior of the coated specimen and SS41 steel have been studied. From the results
of SEM observation, Ti(Al,0)/Al,O, powder was coated well onto the substrate SS41 steel. Porosity onto the
coated layer was only 0.38%. The oxidation results showed that Ti(Al,0)/Al,O; powder coated SS41 steel have
improved little oxidation resistance at 900°C in air, but improved remarkably oxidation resistance at 800°C in air
compare to the substrate SS41 steel.
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Table 1. HVOF spraying condition

Argon pressure (carryng gas) 100 psi
Current 500 A
Voltage 70V
Spray distance 65 mm
Spray pitch 5 mm
Gun moving speed 1000 mm/s
Spray pass number 4 pass
Thickness of coating 150 um

Fig. 1. SEM micrographs of cross section of coated specimen heated at 800°C for 65 h in air. (a) Low magnification (b)

High magnification.
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Fig. 2. SEM micrographs of surface of coated specimen
heated at 800°C for 65 h in air.
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Fig. 3. The mass gain change obtained by iso-thermal
oxidation at 800°C.
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Fig. 4. The mass gain change obtained by iso-thermal
oxidation at 900°C.
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Fig. 5. The SEM image of the cross section of the
uncoated specimen oxidated for 65 h at 800C.

Table 2. Chemical composition of diffusion part (point 1
of Fig. 6)

Element Element % Atomic %
OK 9.34 25.96
AlK 2.07 341
TiK 0.67 0.62
FeK 87.92 70.01
Total 100.00 100.00
SE ., 3. 900446E +07 -

Fig. 6. The SEM image of the cross section and line profile of the coated specimen oxidated for 65 h at 800C.
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specimen oxidated at 800°C for 95 h and elemental point
analysis result.

Point 1 Point 2
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Ti 5.96 63.84
Fe 1.14 1.57

Total 100.0 100.0
¥ —ﬁ; 5

Fig. 8. The SEM image of the surface of coated
specimen oxidated at 800°C for 95 h and elemental
analysis result.
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Fig. 9. The cross section of coated specimen for 5 h(a)
and 65 h(b) during the oxidation at 900°C. (a) 220-
260 um (b) 220-227 um.

Table 3. Chemical compositions of the coated specimen
oxidated for 65h at 900C. (point 1, 2, 3, 4 of Fig. 9 (b))

at% 1 2 3 4
(0] 60.32 54.69 44.00 -
Al 3,14 6.06 14.85 -
Ti 36.44 38.74 40.30 -
Cr - - 0.16 -
Fe 0.10 0.51 0.69 100

Total 100.00 100 100 100
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