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Laser Cleaning Process of TiNi Alloy Surface Rolling Oxide Film

SUN Song-wei, CHEN Yu-hua, CHEN Wei, WANG Li-tao

(Department of Welding Engineering, Nanchang Hangkong University, Nanchang 330063, China)

ABSTRACT: In allusion to the problem that the traditional method for removing the dense oxide film on the surface of TiNi
shape memory alloy might cause environmental pollution, the paper aims to remove the dense oxide film on the surface of TiNi
shape memory alloy through laser cleaning and research the cleaning method. The surface of TiNi alloy after laser cleaning was
tested by OM, XRD and other analytical testing methods to research effects of laser cleaning process on the oxide film and its
microstructure on TiNi alloy surface. Parameters of laser cleaning had great effects on the cleaning efficiency. The scanning
times had saturation to the laser cleaning efficiency of TiNi alloy. There was still a certain amount of TiO, TiO, on the surface
of TiNi alloy after laser cleaning. TiNi of bright and uniform surface might be obtained by laser cleaning, but laser cleaning
cannot completely remove the oxide film on TiNi alloy surface.
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IR 532 nm BOGTEE 304 REEMEE, 5
W TR T SHCR IR P=26 W, R
N=45, HIHE $=100 mm/s, I HBFR TEOCT 2
SEOHE RSO B 0H . Ruoyang Lil'"WHFSE T IOG T
VEAE MG 2 R PR 208 2 2Ot T2 BN A,
W TIH RSB M . HOBTR | B Bk
XA R, SEEE T 40 mm JEAHGEOE IR
Aniruddha Kumart™! % A Bk wi 3¢ & 3 ¢ 3 v
Ti-3A1-2.5V &, #i@ T ARFOLEE R T Y EI{E
SR, ALK RS R, SCEAERAT X, SR,
HHETXT TiNi & & BOGTH R R8>
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AL Ti-49.4%Ni (JEFE0%0), TBRIEICH 4,
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mm FIRFE, HAb22 o (R 40): Ti R 44.34%,
Ni 4 55.66%.

K BOEH Ve & A MoDel RQM-0100 % Nd:
YAG Tk #OBERNL, BOEEHTI%EN 100 W, St
BER/NHR 70 umx70 pm, P4 1030 nm<A<1080 nm.,
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Tab.1 Parameters of laser cleaning

205 Ji% /kHz YIZE 55/ % HIHEEE/ (mm-s™) A /mm R E
1 20 80 200 0.03 6
2 20 80 200 0.03 10
3 100 100 1500 0.09
4 100 100 1500 0.09 5
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Fig.1 Laser cleaning morphology of sample 17
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Fig.2 Laser cleaning morphology of sample 2"
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Fig.3 Laser cleaning morphology of sample 3"
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Fig.4 Laser cleaning morphology of sample 4"
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Fig.5 Cross section morphology of sample 4" after corrosion
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Fig.6 XRD pattern of TiNi alloy after laser cleaning with
parameter 4*
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1) ¥EZK 100 kHz, YIRS HH 100%.
FHEHEE R 1500 mm/s, FHEIEE R 0.09 mm., $144
YR 5 RINBEOGTEVESEO0 TiNG & &R 5L A
TR TIOGTE VR, nIAS 3 R 22 B3940 TiNi
A4
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