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Effects of surface texture manufacturing by laser on cavitation
characteristics of Ti6Al4V alloy

LIAN Feng, ZHANG Hui-chen, GAO Yu-zhou, PANG Lian-yun

(Department of Mechanical Engineering, Dalian Maritime University, Dalian 116026, China)

Abstract: Ti6Al4V alloy was treated by laser surface modification method. The characterization of surface properties of
Ti6Al4V specimens was conducted with surface profiler, contact angle measurer and X-ray diffractometer. The cavitation
erosion resistances of Ti6Al4V specimens were measured by ultrasonic vibrator. The cavitation erosion topographies of
Ti6Al4V alloy specimens were analyzed by scanning electron microscopy and optical microscopy. The results indicate
that the hardness of specimens increases from 337HV to 550HV after modified by laser texture manufacturing. The water
contact angles of the specimens are increased by 10°. The cavitation erosion resistances of all specimens by laser texture
manufacturing were improved, especially for the grid texture specimens with small space. The area percent of cavitation
erosion of the above specimens is less than one tenth of that of the polished Ti6Al4V specimens. The enhancement of
cavitation erosion resistances of laser texture manufacturing specimens is related to the hardness gradient effect, cushion
of bubble motion and limited area action.
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Fig.1 Sketch map of ultrasonic vibrator and specimen setting
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Table 1  Surface roughness of specimens with different

textures at spaces of 0.05 and 0.10 mm

Line texture space Grid texture space
0.05mm 0.10 mm 0.05 mm 0.10 mm
0.06 2.18 2.07 3.32 2.84

No texture
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Table 2 Contact angles and surface energies of specimens

with different textures

Texture type  Space/mm Contact Surface
vp P angle/(")  energy/(mN-m ")
No texture 51.6 52.81
0.05 65.0 4478
Line texture
0.10 64.7 44.94
0.050 61.7 46.78
Grid texture
0.10 67.2 43.42
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Fig.2 Cross-sectional morphology of specimen after surface

texture treatment by laser

= (a) — Ti6Al4V specimen

(b) — Ti6Al4V specimen with
grid texture

(c) — Ti6Al4V specimen with
line texture
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Fig.3 XRD patterns of specimens
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| — Ti6Al4V polished
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"3— Ti6Al4V, space 0.05 mm, line laser texture
4—Ti6Al4V, space 0.10 mm, grid laser texture
5— Ti6Al4V, space 0.05 mm, grid laser texture
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Fig.4 Cavitation erosion area percents of specimens

Area percent of cavitation erosion/%




520 & 300

MW, 2 BEOLRHSEE N TR Ti6AI4V 2= nhREvE AE K 5 543

IFER T BRI E 5~7 . BE S
ALLEH, Ti6AI4V POGIRFER T 4R, S
PO, MR 0.1 mm [ L LFRFER A
OB T LA H TR T IR ARR 1) S O 30
TG AR E S — Fr s A7 Sk 88 H g n 121
IR . [ 7(a)T s A TEEE 0.05 mm (1) E LR8O FER
MBS, v LA H R 0 T SO i i v L,
EGHESEAL, LA 2 BRI, /S
[UT 5 Ak TR A WA ) 2 R AE o B 7(b) T kg )
0.05 mm ¥ A SO AR T ) S B3, o UG
TR R AR SR AT Z BN, HAE AR
(At E % . 1AIEER 0.1 mm [ W9 kR S0 B (1 2 T TR 50
5 kAL

g -

El5 Ti6Al4V it itk )2 e
Fig.5 Topography of cavitation erosion of Ti6Al4V polished

specimen
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Fig.6 Topography of cavitation erosion of Ti6Al4V specimen

line texture at space of 0.1 mm
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Fig.7  Topographies of cavitation erosion of Ti6Al4V
specimens: (a) 0.05 mm space line texture; (b) 0.05 mm space

grid texture
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