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Electrochemical Corrosion Properties of Ti-5%TiN Composites
Formed by Selective Laser Melting in Hank's Solution
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Tianjin 300387, China

Abstract Corrosion properties of CP-Ti and Ti-5% TiN composites produced through selective laser melting (SLM)
in an artificial simulated body fluid (Hank's solution) were investigated by using potentiodynamic polarization curves
and electrochemical impedance spectra. The results demonstrate that SLM-produced CP-Ti primarily comprises the
acicular o-Ti phase. The addition of TiN particles can bond well with the titanium matrix and refine the o«-Ti grains,
resulting in more grain boundaries. An SLM-produced Ti-5% TiN sample possesses better corrosion resistance than
an SLM-produced CP-Ti sample in Hank's solution because the tiny TiN particles, which act as micro-cathodes, are

uniformly distributed in the titanium matrix. This accelerates the anodic dissolution process of the titanium matrix

and allows the Ti-5% TiN composite to first enter the passivation state.
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Fig. 5 Electrochemical impedancespectra of SLM-produced CP-Ti and Ti-5% TiN in Hank's solution.

(a) Nyquist plot; (b)(c) bode plots; (d) equivalent circuit
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Fig. 7 XPS spectra of passive film on surface of samples. (a) Whole scan spectrum of SLM-produced CP-Ti and Ti-5% TiN;
(b) Ti2p spectrum of CP-Ti; (¢) Ols spectrum of CP-Ti; (d) Ti2p spectrum of Ti-5% TiN; (e) Ols spectrum of Ti-5% TiN
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Table 3 XPS of passive {ilm formed on SLM-produced CP-Ti and Ti-5% TiN immersed in Hank's solution

Specimen L-S coupling state Peak position /eV wie/eV Separation energy /eV Source
Ti2p;/. 459.12 1.36 5.76 TiO,
Ti2p. . 464.88 2.34 — —
CP-Ti . .
Ols 530.54 1.11 Null 0O*" of TiO,
531.52 2.46 — OH™
Ti2ps)» 459.00 1.36 5.69 TiO,
Ti2p,» 464.69 2.28 — —
Ti-5 % TiN , A
Ols 530.52 1.33 Null O* of TiO,
531.59 2.68 — —OH
. o, b, K=z, 5. WC BURI R EKILE G IR
445

R FHOGTE X985 A0 B £ AR s 2 il 4 1 17 Ti-
5% TiN, TiN JUkL 5 Bk B4k B A B 4 (9 5 18 25 5 3%
L TIN FURLIE N T OB W OR S m T R R
W T AR R TSR ) S5 R A R T TIN BURLTE £k
FEARNI IS A . A F R ZE AR o Ti 408
O X AL BB CP-Ti 1 & TiN 0B S (VL 28
7 oTi kB RS G187 pm 2 16 %)
0.78 pm) JE R T 9 2 1Y & B, 8 (45 0O 18 X HE
fEIE Ti-5% TiN 32 i % HE7S J5 o Ti R 57
7 O-TiN M4 AL, BeAh, Ti-5% TiN 7£ Hank % &
FH I H Pk 2 ol g R 2 R R Ak A L TN B
KL AE Ry I B A 129 5 b A TR BR A v fin T Bk R
1 By B AR s o B L i Ti-5 % TN 58 F Al btk
AL R R R F CP-Ti.
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