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Influence of Laser Beam Profile on Cladding Layer
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Laser cladding is one of the useful methods for improving the quality of wear and corrosion resistance of material

surfaces.

In order to generate the sound cladding layer which has smooth surface and low dilution, optimizing the

cladding parameter is necessary. The Ni-base self-fluxing alloy was deposited on SUS304 plate surface with direct

diode laser.

ding layer with a high speed video camera.

The influence of the laser beam profile were investigated on surface appearance and dilution of the clad-

The laser beam of the direct diode laser was shaped for improving the

quality of the cladding layer with a copper mask. The surface appearance and Vickers hardness was improved by

beam shaping.

Key words : Laser cladding, Thin cladding layer, Ni-base self-fluxing alloy, Beam profile, Dilution
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Table 1 Chemical composition of Ni-base self-fluxing alloy.

Particle

Cr Si B Fe C .
size (um)

16.0~18.0 3.9~49 3.2~3.5 3.0~3.5 0.8~1.0 Bal. 55~65




AT A EWEEE b EEZLNL. KIfFET
A T v T4 v 7 ORI R MG A 72012
300WHDOTA VLI MFAF—FL—%FE2H\T, E&3
mm ¢ SUS304 J:AK 12 Ni & S SR 217 -
72, MR RIEER LICH O LOBETLIZ EIZLE-T
ML, -2 ARy b2EEETRIIT L LI
Lo, EEAEHEL, L—%Hl, BIIEEBI L —
IN= Ty TEPF RIS 2 BB OV K
EOFFICE LTI, MmOy h— AWM S ZHESTS 2
ETCEM A fT o 72, R ENL O y 1 — A E DO H
EiE % 650 HV & LTWah, B S N5 RO S A58 »
729, HROEEZZR L HHLZE Yy 1 — AT O
FHEAT8I0HV O Ni R EMESH KA LR L7z RIS
A A= Ko X T % CRIEO RIS % ok i 42
#%’kf C—A707 7 4 VHERER 70+ A 25

BRI, MEEBSI L o TR LR A
K,E ATO 7 7 ANVOFEEAT) 2 & T, FEEOKM

TEIRB L OHROUEEZIT Y, B 2RESEONE 2 &
SN LT
2. EBRAE
2.1 HEME
B RLE L Cld, NiZEHBEEE S EKE 72, Ta-

blel (2 L 72 Ni 25 HE S S RKOMLFHBL Z R T,
Ni & H A S S ROKEE 55-65 um & L7z, JEHH R
13 SUS304 A7 » L AGiR & FH 72, EROKE S 11X 50
mm*x50 mm'x3 mm' & L7z, EEREITIRIIZIE, 73T
7y M HWTERIIH L TT I A ML Z4T 5 72
22 EREE

V=2 Fv 79 v 7 OEREEOKEAIZ Fig. 1 |21
. COFEEX, YAV M AL—FL—% XY AT —
U, NMAE—FEFTARATBIUAS VY a— T —
I TTHEREINTVD, ¥4 L7 N A4 —FL—

Direct diode laser

High speed;ideo camera

Metal short arc lamp

Claddir;g layer

Ni-base self-fluxing alloy powder ¥ stage

Fig. 1 Schematic diagram of experimental system.

Fig.2 Laser beam profile of direct diode laser.
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Fig. 3 Schematic diagram of laser scanning method.
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Fig. 4 Optical images of cladding layer surfaces and cross sec-
tions at the scanning speed of (a), (d) 5, (b), (e) 10
and (c), (f) 15 mm/s.

Fig. 5 Optical images of cladding layer surfaces and cross sec-
tions at the laser power of (a), (d) 200, (b), (e) 220
and (c), (f) 240 W.
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Fig. 6 Optical images of cladding layer surfaces and cross sec-
tions at the overlap rate of (a), (d) 85, (b), (e) 90 and
(c), () 95 %.
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Fig. 7 The area of smooth cladding layer formation.
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Fig. 9 High speed images of powder gathering (220 W, 10
mm/s and 95%) .
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Fig. 12 Schematic diagram of laser beam shaping.

Fig. 14 Optical images of cladding layer surfaces (a) before
beam shaping and (b) after beam shaping.
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Fig. 15 Vickers hardness of cladding layers (a) before beam
shaping and (b) after beam shaping.
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gram of cross section (b) before beam shaping and
(¢) after beam shaping.
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