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Effect of Powder Feeding Rate on Laser Cladding of TC4 Titanium Alloy
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(School of Mechanical Engineering, Longdong University, Qingyang 745000, China)

Abstract: The surface of TC4 titanium alloy was cladding modified by fiber laser, and the effect of powder feeding rate
on cladding process and cladding layer performance was studied. The distribution morphology of the heating powder in
space was photographed using high speed camera system, the cross section morphology of the cladding layer was
observed using optical microscope, the nitrogen content of the cladding layer was detected using EDS and the cross
section microhardness of the cladding layer was measured. The experimental results show that the powder absorbs a
little laser energy when the powder feeding rate is low, the molten pool is large, and the cladding layer is wide and
shallow. The powder absorbs a lot of laser energy when the powder feeding rate is high, the molten pool is small, and
the cladding layer is narrow and deep. When the powder feeding rate is high, the nitrogen content and microhardness
of the cladding layer are uniformly distributed without obvious gradient. With the increase of powder feeding rate, the
microhardness of the cladding layer increases, and stabilizes at about 9. 3 GPa.
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Table 1  Chemical composition of TC4 titanium alloy
Al \ Fe C N Ti
6.2 4.0 0.2 0. 08 0.05 Bal.

KM PG @ I AOCEFHOG AR TE TCA A 2 1 i
wIEE)Z, AT R Hotd LS LYS-4000,
BRARHH 4.0 kW, FHOGHK 1. 064 wum, #HOLL
RSO, WO EIE, WOLRER &
Wior Ao KM i-speed3 w5 A R GURE BN Bk
REGZS[E P ATIES, AR 1000 Hz, SRATE S
(B 99.99% ) PRI 7 DX e, LS g il e 1t 42 A
. EAEHOCHRIE R A o

WEB A TN F Ti R G%), TIN KRS Ti By
REGFUE N 102, ByARMORL EA2/N T 20 pm o R

[V HE R 07 2, R oK 5 0t — e R e 40 )
KFH 25, 75 Rl 125 o/min {2505 33 B R4 70 7 S
HALT. 2S8R, k2 i,

Entrance of
argon

Laserhead ) X N
Direction of beam movement
. . 4

Laser and powder i
Highspeed

Argon - Opf”“j“l filter camera system

Molten pool

Sample Claidding layer

Bl #tsgirir
Fig. 1 Schematic diagram of laser cladding
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Table 2 Experiment process parameters

Power Scanning speed  Defocus distance ~ Argon flow
/kW /mm - min~' /mm /L« min"~"'
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Fig. 2 Photographs of cladding layer on the surface of TC4

alloy at different powder feeding rates
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Fig. 3 Spatial distribution morphologies of heating powders

at different powder feeding rates: (a) 25 g/min;
(b) 125 g/min
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Fig. 4  Cross-section morphologies of cladding layer at

different powder feeding rates: (a) 25 g/min;
(b) 75 g/min; (¢) 125 g/min
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Fig. 5 Variations of depth and width of cladding layer

with powder feeding rate
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Fig. 6 EDS line scanning of nitrogen element of cladding
layer at different powder feeding rates: (a) 25 g/min;
(b) 75 g/min; (c¢) 125 g/min
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Fig. 7 Cross section microhardness distribution of cladding

layer at different powder feeding rates
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