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Study on the properties of laser cladding Fe60-TiO, coating on TC4 surface

GONG Meimei' , XIE Linyi', WU Teng', SHI Wenging', HUANG Jiang', XIE Yuping', HE Kuanfang’
(1. College of Electronic and Information Engineering, Guangdong Ocean University, Zhanjiang 524088, China; 2. School of
Mechatronic Engineering and Automation, Foshan University, Foshan 528225, China)

Abstract: In order to improve the surface hardness and wear reduction of TC4 alloy, Fe60-TiO, composite coatings with
different proportions were prepared on the surface of TC4 plate by using several groups of process parameters ( different power and
different TiO, powder content). The macroscopic morphology, surface Vickers hardness, and wear reduction property of the
cladding layer were analyzed. The results show that when the laser power is 5S00W and the mass fraction of TiO, is 0. 10, the
surface of the cladding layer is smooth. According to the X-ray diffraction analysis, many Ti compounds are formed in the
cladding layer, which is very beneficial to improve the hardness and wear reduction of the cladding layer. The hardness of the
cladding layer is about 2.5 times higher than that of the substrate. The average friction coefficient of the cladding layer is about
0.46. The results have a certain guiding effect on the hardness and wear reduction process parameters of Fe based composite
coating on TC4 titanium alloy surface.
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Table 1  Composition of titanium alloy ( mass fraction)

type Fe C N H

[0) Al A% Ti

TC4 =0. 0030 =0. 0010 =0. 0005

=<0. 00015

=<0. 0020 0.055~0.068 0.035~0.045

balance

Table 2 Chemical composition of Fe60 powder( mass fraction)

type C Si B

Cr Ni Fe

Fe60 0.008~0.012 0.010~0. 020

0.038~0.042

0.16~0.18 balance

0.090~0. 12

Table 3 Chemical composition of TiO, powder( mass fraction)

type Fe Al Ca Mg Cu

Co Ni Si Ni K Ti

TiO,  0.000005 0.00001  0.00005 0.00003  0.00001

0. 00003

0.00001  0.000002 0.000003 0.000002 0.00001

balance
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Fig. 1 XL-F2000W fiber laser
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Table 4 Multiple groups of experimental tables

number 12 3F 4h 5P ¢t 7t g 9*
power/ W 300 300 300 400 400 400 500 500 500
mass fraction
. 0 0.0501 0 0.0501 0 005 0.1
of TiO,
TN
laser beam cladding layer
powder
basal plate

single direction
/L‘ machining path

x -

Smm

Fig.2 Diagram of laser processing
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Fig.3 Microscopic appearance (25%, Fig. 3a~ Fig. 3i are in order 1% ~9*
in Table 3)

Fig.4 Macro topography
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Fig.5 Vickers hardness profile
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Fig. 6 Variation law of friction coefficient of laser cladding sample surface

with time
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Fig.7 XRD patterns of each coating after laser cladding
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