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W ear resistance of laser claddng coating onto tif@nium alloy substrate

YANG Sheng-qun', M ENG Qingwu’, GENG Ldn , WU Lin", L I Ai-bin'
(1 School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China; 2 Daging Petroleun
Institute, Daging 163318, China)

Abstract: In order © imprmove wear resistance of titanium- alloy;‘a CO, laser was used © clad coating ontb TC4 alloy
substrate with pre-placed nickel-coated graphite powder AnJMXP-2000 type pin-on-disc wear tester was used © test the dry
sliding friction behavior of titanium alloy and laser claddingfcoating The momhology of wom surface was examined using a
scanning electron microscope The results of experiments indicate that the friction coefficient of laser cladding coating is 0. 56,
which is close o that of titanium alloy Wom lbssof'the coating is one tenth of that of titanium alloy Itmeans that laser cladding
coating can greatly mprove wear resistance of titamium alloy The wear mechanign of titanium alloy is adherence wear and the
wear mechanian of laser cladding coating/is’particle wear High hardnesswith TiC strengthen phase in itmake the coating possess

high wear resistance

Key words: materials, wearresistance; laser cladding coating; nickel-coated graphite
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Fig 1 Schematic illustration\of pin-on-disk friction wear
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Fig 2 Micmstructure of laser cladding coating
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Fig 3 Friction coefficient of TC4 alloy and the coating with sliding distance
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Table 1 Weight loss of TC4 alloy and the coating with sliding distance of

100m

material number weight loss

1 0. 0109

TC4 alloy 2 0 0125

3 0. 0112

average 0. 0115

4 0. 0016

laser cladding 5 0. 0011

coating 6 0. 0010

average 0. 0012
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Fig 4 Thewom surface of TC4 alloy
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Fig 5 Thewom surface of the coating
TR A PEIER TAT A PR B 7 A A A RS o 32
THOLE AR RIS (HV1100) AR A2
PRI 2 BIBRH 1 BROE A AR = O BE S LA LAJE
REPE A58 T oI L ROE IS B2 1 TIiCHT B AR

i R R ERRAVE S T R RE -
3L 1]

(1) LMRAA Sk AR A2 Tea G5k b
Hiles H R TR RO EIR S o IREHA LB RS
AT e Til) NPAESMR  SA KRN A ) Tic
WA o WG IR E 1 P A 2] HV1100 2
KL TCAR &R E (HV350)1 3%«

(2) TCAHERIFBIEEE R ECH o 534 ok
IABER WP BRI ZH0Ch 0 56 /547 WA B EIEA
il o &3t 100m W BN IS, TCA & 4 11 24 B 437
REGH 0 01150, WOBIA #1182 B P39 BE AR ik
4000129, JE &R RTE T 1710, AROER AR E R
AR R AT B

(3) TCA & < F BB TP ARG 5 B 0o & HAT
BHRAK RN R R R o WOt ia R
J2 B VS AR VR or JBE 450 0 VRS2 A v R B
TICHE SRR LN 4 v ) = A

O o O o

[L} 4STRAFFEL N1 G,MOL NARIA Dty sliding wear of Ti-6Al-4V ally
as influenced by the counterface and sliding conditions [J]. Wear,
1999, 236 (1~2) : 328 ~338.

[2] GHORBAN IM,MAZAHER IM, AFSHAR A Wear and friction char-
acteristics of electrodeposited graphite-bronze composite coatings [J].
Surface & Coatings Technology, 2005, 190 (1) : 32 ~38.

[3] RODRYGUEZJ,MARTYN A, FERNANDEZR etal An experimental
study of the wear performance of NiCBSi themal g ray coatings[J].
Wear, 2003, 255 (7 ~12) : 950 ~955.

[4] DAIZD,WANGM, YANG SR etal Expermental study on dry fric-
tion characteristics of titanium alloy TC11 before and after laser beam
quenching [J]. Laser Technology, 1999, 23 (5) : 309 ~312 (in Chi-
nese).

[5] COURANTB,HANTZPERGUE J J,BENAYOUN S Surface treament
of titanium by laser irradiation o mprove resistance © dry-sliding fric-
tion [J]. Wear, 1999, 236 (1 ~2) : 39 ~46.

[6] MENGQW, GENGL,NID R Laser cladding NiCoCIAlY coating on
Ti-6A 4V [J]. Materials Letter, 2005, 59 (22) : 2774 ~2777.

[7] LIR X,LANGH Z YU KN et al Kinetics for preparation of fine
nickel-coated graphite composite powder [J]. Rare Metal, 2002 (5) :
37 ~42 (in Chinese).

[8] THKN YS,CHEN C Z,WANGD Y etal Analysis of the growth mech-
anian of TiC crystal and the mechanical p roperties of the laser alloyed
layer on the surface of pure titanium [J]. Laser Technology, 2005, 29
(2):113~115(iin Chinese).

-fal o

Lot 2008 L L L

OO OO0 :CN51-1125 /TN, L L :62-74






