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Corrosion and Wear Properties of Carburized Layer on TC6 Titanium Alloy
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Abstract; Surface strengthening of TC6 alloy was conducted by using the induction heating double pulse gas carburizing tech-
nology. The microstructures of these carburized layer were characterized by using XRD and metallographic microscope. The cor-
rosion and wear properties of carburizing samples were studied in 0. 1% HF solution, 0. 9% NaCl solution and SBF solution by u-
sing a home-made corrosion-wear test device. Meanwhile, the open circuit potential and polarization curves under the interaction
of corrosion and wear were measured by an electrochemical workstation. The worn surfaces were characterized and analyzed by
the white light interferometer. Results show that a TiC layer is formed on TC6 alloy by carburizing at 910°C and the layer has the
hardness of 850 HV, ,;. Both the friction coefficient and wear rate of the alloy after carburizing are smaller than that of the bare
alloy in three different media. The smallest corrosion current density (9. 64x10™° A/em™) of the carburized sample is obtained
in the SBF solution by the corrosion—wear test, indicating an excellent resistance to biological corrosion. Noting that the biggest
corrosion current density is found in 0. 1%HF solution ( 1.34x10™* A/cm™) , the wear mechanism of the bare alloy is mainly
adhesive wear and the carburized TC6 alloy is mainly abrasive wear in all three environments. Overall, corrosion can enhance the

wear of the alloy and such enhancement leads to material loss of TC6 alloy.
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Fig. 1 Curve of TC6 alloy carburizing process
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Table 1 Chemical composition of simulated body fluids

Composition NaCl (CH,0H),CNH,

NaHCO,

MgCl, CaCl, K,HPO, Na,SO, KCl HCI

Content/ (g-L™") 8.035 6.118 0. 355

0.311  0.292 0.231 0.072 0.225 39
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Fig. 6 Potentiodynamic polarization curves of TC6 alloy with and without a condition of sliding wear in different media

x2 MUBMEBSER

Table 2  Fitting results of polarization curve

Corrosion potential Corrosion current density Tribocorrosion potential Tribo corrosion current

Media Sample
E(vs.SCE)/V lgi/ (A-cm™) E(vs.SCE)/V density lgi/ (A-cm™)

0.1% HF  Raw sample -1.02 1.06x107* -1.10 1. 14x107
0. 1% HF Carburizatin -0. 66 7.47x107° -0.80 1.34x107*
0.9% NaCl  Raw sample -0.98 2.40x107° -1.03 3.35%x107°
0.9% NaCl Carburization -0. 35 1.37x107° -0.40 1.56x107°
SBF Raw sample -0. 67 4.00x107 -1.02 2.09x107°
SBF Carburization -0.43 2.67x107 -0. 46 9.64x10™°
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Fig. 8 Three-dimensional morphologies and contour curve of TC6 alloy after original sample and carburized sample wear
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Table 3 Grinding crack parameters of TC6 alloy in different media

Media Sample Roughness/ pm Depth/ pm Width/mm
Distilled water Raw sample 4.55 19. 63 0. 64
Distilled water Carburization 0.51 1.37 0.28

0.1% HF Raw sample 3.29 11.73 0. 66

0. 1% HF Carburization 1.55 6.33 0.47

0.9% NaCl Raw sample 4.08 15.72 0.72

0.9% NaCl Carburization 1. 87 8. 11 0.32

SBF Raw sample 3.90 15. 04 0. 65

SBF Carburization 1.29 7.76 0.27
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Table 4  Corrosion wear component and proportion of TC6 alloy
. 3 3 3 3 3 AV
Media Sample V,/(em?) V,./(em”) AV,/(em”) AV, /(em’)  AV/(em’) 7%
0. 1% HF Raw sample 2.11x107° 1.80x10™  7.60x107’ 1.92x107° 1.92x107° 90.9
0.1% HF Carburization 5.33x107* 6.74x107° 5.93x10°  4.52x107*  4.58x107* 85.9
0.9% NaCl Raw sample 2.92x107* 1.80x10™  3.12x10°° 1.09x107* 1. 12x10™ 38.4
0.9% NaCl Carburization 1.71x107* 6.74x107° 1.87x1077 1.02x107™* 1.02x107™* 59.7
SBF Raw sample 2.70x107* 1.80x10™* 2.06x107¢ 8.78x107° 8.98x107° 33.3
SBF Carburization 1.26x107* 6.74x107° 6.99x107  5.73x107° 5.80x107° 46. 1
(AV/V) 5391} :90. 9% 38. 4% 33.3% , 15 bk .
‘ S 2% Uk

F£.85.9% .59.7% .46. 1%, T 0.1% HF 7% W
v JERE S B ERRERY AV/V, ¥ o e, DL TR
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FH 65 TS 453 58 AR R o i TC6 A 4 44 bt
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R 45 FE 2 B2 el BILAR S B 6 B 5 X
BAE, o AV/V, AR T B E b AR AR B
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B W) 2 B B ik B 850 HV, ,, MR R B
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