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Microstructure and Wear Resistance of Laser Cladded TiO N, Coating

on TC4 Titanium Alloy Surface
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Abstract: In order to improve the surface hardness and wear resistance of Ti-6Al-4V alloy, a cladded coating of TiO,
and TiN was prepared on the surface of Ti-6A1-4V alloy by laser cladding, and the microhardness, wear resistance,
microstructure and element distribution of the coating were explored. Compared to the substrate, the surface hardness
and wear resistance of the coating are significantly improved. It is shown that with TiO, and TiN powder in a mass ratio
of 1:9, the hardness and specific wear rate of the coating can reach 1 936.1HV, and 2.06 x 10" mm’/(N-m) ,
respectively, which are 5.4 times and 3.26 times those of the substrate. The main components of the coating include
a-Ti, TiN, and TiN,,O,,, which is the reason for the significant increase in hardness and wear resistance of the
TiO,-TiN cladded coating. The research results provide a theoretical and experimental basis for improving the hardness
and wear resistance of Ti-6A1-4V alloy by laser cladding technology.

Key words: surface treatment; laser cladding; TC4 titanium alloy; microstructure ; wear resistance; cladded coating

Ti-6A1-4V £G4 (TC4) Z—FREMN (a+B) B RIEFR) 2 TR, T4 0996 55 )2 PR AT B0 1)
MIEkA 4, BA SR ORI S kL B WREE ARG FNTED AR SR F O b B R 2%
MBSO B TC4 SR A SRR S5 A UE TC4 A &R fl 4 Tio, M TiN IR &I E
BEMER 2% BRI T SERR R Y, TIN R TIO, WRE 26 TiO,-TiN TRA 6 2 104 il S B |t S Pk
LA e R A S A T B A v B, Z B E N AME L OIS BOn R g AT GT, BRI 2 O A
SEEWCTEY ) WOUBE AR N —F W R RT TR, LI TC4 Bk A 4 R T ot ke R (LS
SR A, B RE B AR A T SRR RSEIR A,

@ WA 2024-08-01
EEWB . HR AR EHPR A E H (52020105013)
TEZ /I . TEFHE(1998—) , o, ARG AN B A58 A W55 5 o] Bk & &0 IE 7 . E-mail :213112108@ csu.edu.cn
BIEIEE: TEVKIE(1978—) 55 WM I i 202, FEAFH MR BTT AR TAE . E-mail: wangbingfeng@ csu.edu.cn



551

TEFHE, 55 TC4 SR G & REEOGIAE Tio, N, W32 19O 2 5 it s Mk R T 149

1 SRS ik

SE T LR R TC4 865 4, HAb =4 a4 an
F 1R, FEARELFER ST R 50 mm x5 mm x 4 mm, &
BERORLE A0 8 T 99.9% 19 TiO, By AR K TiN k3 A
CEH AR R 100~ 130 ), &3 RE 142 78 80 %
WARBCLL IR 2, & n b 40F T s ke e, L Bk
AALE R MG W MR S T 120 C 22 TR
TR 6 h, 28K,

K1 TUHRBEUENS (RESH)

Table 1 Chemical composition of TC4 titanium alloy %

C N Fe AY Al Ti

0.08 0.05 0.30 4.50 6.50 Ah

x2 AHERBRBEMARELL
Table 2 Cladding times and cladding powder proportion

XG5 S BERAL *’ﬁ*@ﬂuﬁ(m“oz My )
1-1 1 10:0
2-1 1 9:1
3-1 1 7:3
4-1 1 5:5
5-1 1 3:7
6-1 1 1:9
7-1 1 0:10
1-2 2 10:0
2-2 2 9:1
3-2 2 7:3
4-2 2 5:5
5-2 2 3:7
6-2 2 1:9
7-2 2 0:10
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Fig.1 Vickers hardness of cladded coating surface
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Fig.2 Wear values of TC4 substrate and cladded coating
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Fig.3  Morphology of wear surface of TC4 substrate
and cladded coating
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Fig.4 Microstructure of samples
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Fig.5 Morphological images by electron probe scanning
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Table 3  Elemental analysis with electron probe for dendritic

microstructure of cladded coatings of 1-2 and 6-2 samples %

ERET Ti 0 N Al v
1 73.49 20.78 — 0.48 1.12
2 56.37 13.44 29.49 0.18 0.51

6 fy TC4 44 1-2 1 6-2 IR FEA 7 )2 R A T 11
XRD AT A4 A . TC4 SR A H A I 2] o-Ti,
1M 1-2 ARG 3 2 R0 - E M o-Ti Ti O Bigk
W TiO, A4 20 4 R Ti0, , 6-2 1R 1% 7 2w A m
FEAA «-Ti \TiN TiN, 40y 4

o o-Ti o BiEH HITIO,
v TiIO  » 44 KITiO,

to* v Ti 0 +TiN,O,,
6 TiN
4 . + s et
. 6-2ik

*
v .
s

. 12k
j i ‘ S s SeAl
1 1 1 ;I‘C4§{Z!S
20 30 40 50 60 70 80
20/ (°)
6 TC4EME 127 6-2iXBBEE
BEEN X HERTHINER

Fig.6 X-ray diffraction analysis results of cross-section of

TC4 substrate, cladded coatings of 1-2 and 6-2 samples
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