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Abstract; Nanosecond pulsed laser with different power and pulse width is used to study the laser cleaning process of

TC4 titanium alloy with 25 pm-thick surface oxide layer. The effects of laser energy input on the surface morphology,

roughness and oxide film removal thickness were analyzed. The results show that good cleaning effect can be obtained

under the laser power of 300 W and pulse width of 60 ns, and the substrate is not obviously damaged. Under the same

pulse width, the oxide layer removal thickness increases with the increase of laser power. Under the same laser power,

the removal thickness first increases and then decreases with the increase of pulse width. Under the same pulse width,

the surface roughness first decreases and then increases with the increase of laser power. The smallest roughness can be

obtained when the pulse width is 60 ns and the power is 300 W. Nanoscale microcracks exist on the cleaned TC4 tita-

nium alloy surface. Increasing the pulse width can effectively inhibit the generation of microcracks.
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Fig. 1  Surface morphologies of TC4 titanium alloy plate

before laser cleaning
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Fig. 2 Cross section morphology of TC4 titanium alloy plate

before laser cleaning
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Fig. 3 Structure diagram of laser cleaning experimental platform
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Fig. 4  Surface morphologies of TC4 titanium alloy after laser cleaning with different power at pulse width

of 60 ns by depth of field optical microscope: (a) 100 W; (b) 300 W; (¢) 500 W
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Fig. 5 SEM morphologies of TC4 titanium alloy surface after laser cleaning with different power at pulse width

of 30 ns; (a) 100 W; (b) 300 W; (c) 500 W



BTl Bk R

34 Titanium Industry Progress

38 &

KAy, SACYHESV BN S0, W 7E b &
TR MR B 5 O TR0 300 W I, Heht
RIMERE R, AHKRBBERECH B, B
WIS A—2, RUIREDRE— 282, HotR
500 Wi, BAF IR PR, ALY SRR BT L BR,
AT LA Sk 7 3 A R R 1 Y R A

PEprs, MALERTRESNER « B,
A o R ETTRTER A o AP Y 1E] B A A
U o FHEY dbss W ORI 5 O T R 7 1), S BB
sz AR | I ae ol <o) N e PN ST TR 2

HERCREL . ANAD kb OE TR U 25 B A AL e 2% 8
TESE o« 2, PSR A7 5 KBRS
TR BU 2 R LR MBS A B BE AR 57 P RE
TR NS A

Pl 6 P HOETIA 300 W, ik g 235 30 |
60, 100 ns Z&1F FigMESS TCA Bh7 & R MY SEM 1B
o WIEL6 AT LUE Y, BEE BKICRIHTI, s
Vi AR A P e i ki R, TR
Jk GE IR BEBL, DT B i 1 R S B Y o
PERE

B 6 #obtzhF 300 W ek R FIRRIE THOLF G TCA ka4 K & a9 SEM T i
Fig. 6 SEM morphologies of TC4 titanium alloy surface after laser cleaning with different pulse width at
power of 300 W. (a) 30 ns; (b) 60 ns; (c) 100 ns
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Fig. 7 Relationship between removal thickness of oxide layer on TC4 titanium alloy surface and laser energy:

(a) laser power; (b) pulse width
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Fig. 8 Relationship between laser energy and surface roughness

of TC4 titanium alloy after laser cleaning
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