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Abstract

Corrosion behavior of AISI 4140 surface coated by TiAIN

This research aims to study the corrosion behavior of uncoated and TiAIN coated on AISI
4140 steel. The AISI 4140 steel samples were coated by TiAIN with various thicknesses, i.e., 250
nm (TiAIN-250nm), 500 nm (TiAIN-500nm) and 750 nm (TiAIN-750nm). After that samples
surface was characterized by Field Emission Scanning Electron Microscope (FE-SEM) with energy
dispersive X-ray analysis (EDX) and X-ray diffraction (XRD). The corrosion behavior of the
uncoated and coated samples were studied by an electrochemical technique in 3.5 wt% NaCl
solution at pH value of 2, 7 and 10 at room temperature. After electrochemical testing, samples
surface was characterized by scanning electron microscopy (SEM) with energy dispersive X-ray
analysis (EDX) and X-ray photoemission electron microscopy (X-PEEM) with X-ray absorption
spectroscopy (XAS). The results indicated that the TiAIN coated samples yielded better corrosion
resistance than the uncoated samples at all pHs. Increasing thickness of TiAIN resulted in better
corrosion resistance because the TiAIN coated samples had stable passive film. The results from
corroded surface characterized by X-PEEM showed that there was a spalling of the film from metal
substrate in particular for the thin coated sample. Moreover, it was found that the TiAIN coated

samples had less corroded surface and corrosion product than those of the uncoated samples.
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Element Weight % Element Weight %
oK 40.45 NK 4.84
NaK 1.03 oK 6.78
AlK 0.32 AlK 1.57
BK 0.32 SiK 0.31
CIK 0.92 TiK 5.38
TiK 0.42 CrK 1.02
CrK 0.42 MnK 0.72
FeK 55.27 FeK 79.37
totals 100 totals 100
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Element Weight % Element Weight %
OK 34.88 NK 11.64
ALK 0.20 oK 7.59
TiK 476 ALK 2.34
CrK 0.62 SIK 0.24

Mn K 0.49 TiK 9.39
Fe K 59.05 CrK 1.00
totals 100 FeK 67.31
totals 100
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Element Weight % Element Weight %
OK 34.98 NK 6.26
AlK 0.60 OK 6.60
8K 0.22 ALK 1.21
TiK 3.08 SiK 0.27
CrK 0.68 TiK 6.77
MnK 0.64 CrK 0.92
FeK 59.80 Mn K 0.73
totals 100 Fe K 77.24
totals 100
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VAT 2

Element Weight % Element Weight %
OK 41.66 NK 10.35
NaK 0.34 oK 7.07
AlK 2.03 AlK 3.31
ClK 1.51 81K 0.58
TiK 11.13 TiK 11.63
CrK 1.97 CrK 1.93
FeK 41.36 MnK 0.50
totals 100 FeK 64.62

totals 100
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Element Weight % Element Weight %
OK 32.01 N K 16.07
NaK 0.43 OK 7.61
ALK 0.31 AlK 4.02
SiK 0.18 TiK 18.75
TiK 6.32 CrK 0.70
CrK 0.65 MnK 0.48
MnK 0.61 FeK 52.37
Fe K 59.48 totals 100
totals 100
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Element Weight % Element Weight %
oK 37.66 NK 18.26
NaK 0.50 oK 5.73
ALK 1.06 ALK 2.37
BK 0.31 SIK 0.20
TiK 3.69 TiK 21.38
CrK 6.12 CrK 0.72
FeK 45.66 MnK 0.45
totals 100 FeK 50.89

totals 100
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