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TiBCN Coatings Prepared on Ti6Al4V Surface by Laser Cladding
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ABSTRACT: The work aims to improve Ti6Al4V surface hardness, corrosion resistance and wear resistance. Ti/TIBCN composite
coatings were prepared on the surface of Ti6A14V by laser cladding technique. The effect of different laser specific energy on the mi-
crostructure and properties of the coatings was investigated. The phase composition, microstructure, microhardness, corrosion resistance
and wear resistance of the coatings were investigated by X-ray diffractometer, scanning electron microscope (SEM), micro Vickers
hardness tester, electrochemical workstation and reciprocating friction and wear tester. When the laser specific energy was 13.3 kl/cm?

and the content of TiIBCN was 70%, the quality of Ti/TiBCN composite coating was the best. The upper part of the coating consisted of

WisEHA: 2018-06-05; fEITHHA: 2018-08-02

Received: 2018-06-05; Revised: 2018-08-02

ESWH: BFAKXAFES (51604246 ); LG HAH A XA A (2015031011-2, 201603D121002-2 ); L ¥ 4 & 5 F & AH A 477 A
(2015104 )

Fund: Supported by National Natural Science Foundation of China (51604246), Science and Technology Project of Shanxi Province

(2015031011-2,201603D121002-2), Science and Technology Innovation Project of Colleges and Universities of Shanxi Province (2015104)

TEHB®E M. AR (1990—), B, ML, TEHTHT @A ABHEAEERK,

Biography: SU Ke-giang (1990—), Male, Master, Research focus: surface laser cladding technology.

BIEE: F247 (1979—), B, W&, a3k, TE2HR TN A@BEAEEHLR, ¥H: ck603110622@163.com

Corresponding author: LI Yu-xin (1979—), Male, Doctor, Associate professor, Research focus: surface laser cladding technology. E-mail:

ck603110622@163.com



F41E 12

ThELRSE : Ti6Al4V REECEE TI/TIBCN A IRZWI5 - 143 -

cellular crystal, petal structure, whisker structure and equiaxed o phase. The middle part of the coating was mainly composed of coarse

TiBCN dendrite, while the lower part of the coating was comprised of needle-like structure and spherical TIBCN particles. Compared
with Ti6AI4V substrate, the hardness of the coating was 1050HV,, which was about 3.0 times of that of the substrate (340HV,,). The

self-corrosion potential of the substrate was —1.388 V and the self-corrosion current density was —6.33 A/cm’, while the self-corrosion

potential of the coating was —1.173 V and the self-corrosion current density was —6.22 A/cm’. In the friction and wear experiments, the

coating appeared slight spalling, the abrasive wear type was shallow and short wear mark and particle debris and the substrate surface

appeared more ploughing wear. The average friction coefficient of the coating was 0.174, which was about 1/2 of that of the substrate

(0.323). The wear loss of the coating was 1.152 mg, which was about 1/6 of the substrate (6.723 mg). When the laser specific energy is

13.3 kJ/cm?, the microstructure of the coating is uniform and compact, the hardness is improved significantly and the corrosion resis-

tance and wear resistance of the coating are better than that of the substrate.

KEY WORDS: laser cladding; laser specific energy; Ti6Al4V; Ti/TiBCN coating; microstructure; microhardness; corrosion re-

sistance; wear resistanc
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Tab.1 Chemical composition of Ti6Al4V
wt.%
Element Al A% Fe S C (0] N Ti
Content 6.01 3.84 0.3 0.15 0.1 0.15 0.15 Bal.
K2 BABEHERMKS
Tab.2 Composition of laser cladding powder
wt.%
Element Ti B C N (0] Fe Ca Si Na
TiBCN Powder >50 10~12 4~6 23 1~3 0.06 0.04 1.03 0.09
Element Ti Fe Si Mg Mn O C N Cl H
Ti Powder 99.5 0.08 0.02 0.05 0.01 0.30 0.02 0.03 0.04 0.02
x3 HHABESH

Tab.3 Laser cladding parameters

Laser power Scanning speed Spot diameter Laser specific energy Carrier gas volume

Protective gas Powder delivery

/W /(mm-s™") /mm /(kJ-cm™%) /(L-min™") /(L-min™") /(mg-min™")
a 1000 3 1.5 22.2 15 10 200
b 600 3 1.5 13.3 15 10 200
c 1000 7 1.5 9.5 15 10 200
d 600 7 1.5 5.7 15 10 200
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py e, T
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F 1 Z2AEEOEIAE T TI/TIBCN &2 0 m e
SR, mE 1a AT, BOGHRE (Ey) S 22.2 kl/em?

a E,=22.2 kJ/cm? b E,=13.3 kJ/cm?

A 1

¢ E,=9.5kJ/cm?

d E,=5.7kJ/cm?

AR Eg T VR BOEETE 5

Fig.1 Cross section morphology of coatings under different £
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Fig.2 XRD diffraction pattern of coating
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Fig.3 SEM morphology of coating at E=13.3 kJ/cm?: a) cross section; b) top zone; ¢) middle zone; d) bonding zone
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Fig.4 Microhardness distribution of coating
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Fig.5 Potentiodynamic polarization curves of
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