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A Study on Cladding using the CO2 Laser
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Abstract :

Laser cladding is a technique for modification on surface in materials. This

study describes a laser cladding equipment design and the results of laser cladding nickel on
rolled steel for general structure. The laser clsdding equipment designed to consider
continuous supply, a fixed quantity, The material used MC plastic.

Laser cladding condition is found out by processing parameters. The experiment advanced to
suppy substrate with powder. The substrate is rolled steel for general structure(KS D 3503)
and powder is using the nickel powder for the corrosion resitance, wear resistance and
surface hardness of materials. When the substrate travel on X-Y table, laser beam irradiates
to prevent from oxidize with shielding gas on it.

The obtained specimens measure the vickers hardness test. For the research laser cladding
results make a comparative study the microstructure.

1. 48
Z1AE ]8T A BololM wEoiAE
REEL o259 o UL 74 EHL 87
A HAd 714 RFY pEHE F, @
7 299 wE A4, 28 ©E A%
2 7|4 B9 ¥z B vy F& 7}
%3t A717] HEelc) iR iy 74 £F
L FdogRY ur, R ¥z BAs B
Astnz, Zx, Jei2q, WY, ¥44F
o B3 27sA QG gelAE o) %
g 249 71 22 Ve E ol 4
23 SA7A & Jdon ol ¥ T
Ag U942 98 F Y3, Foll F dyol
AL AFES 94 # A7 GEolr), oy e
A7 dAd WEY Y Y 7L F
% A Fad A A AF Bofrt
2949 & UL FFEA oAz
£ 8212 71X B4 (Substrate)ol] ol F(REH)
4L IWEE V2 NY2E FE£FE
= Jlecld 249 Vel 9Yd 454
89 7lBM, 87HE 7150 FEE F
S J1%e AL AYEAM Fdd &AF
& ARE WA3d, ARE BTN
Aoz 2F9 715 & BANIE FHel 4
o}, olgtelE B HZF sMFoly, Iy {
T AYdx 71Fe) st 71F WsE
H4A z4¥ £ U3, FMEHE 949 9=

& 23¢ $E U 9o g8 Ygoz
qg Wyl Hm AFHel $5sm, 4z}
Fol @8 nh ¥ &9 =AU F5@

4 AL don, Fdo TIAY UAF
FAe & & F Jue FH A
doelx Edd 7€ A LRIMA BE
Aol ol 8H3 ed, WF FF ALE
e 2% FF A o) §3tm: o

2 A7 53 YAFY BEE FTH?
FE A A R AR 9w 28 &
d ZAd YA EEg YA HAH
718 QEFE Folrne ot AYE T
d& A W B FE, vt2Ay, ¥4
o ¥HEE ¥ 2. o=
o diAx A #4533 £¢& €y Jt
o 2449 7leg HEI &8 £ U

=

2 ax
< v =E

2. 0% % A9y

2149 ® &%

Agd Ed9 AEe Age 49 724 ¢
A ZAKS D 3B0JEA AZF, g, A&, 2
F 3 yte] F2EA AREEE 4 FEE9
4t Zwoln?. FEPL 235N/mri(24kgy/
o), BAIE&S 21% ololtt. AW o 3
249 Table. 19 Jehiich. 283 249
of ALEE 22 £k 999%°)4E Ad Y2

—186—



Table. 1 Chemical composition of substrate

Crmax Mn Cu P S

029 |0.80-1.20] 0.20 0.05

Table. 2 Chemical compositions of Ni powder

Ni Co Cu Fe
99.9 0.30 0.005 0.02
Pb Mn C S Si
0.001 0.002 0.02 0.001 0.005
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Fig. 2 Microstructure of laser cladding

(A) laser power : 1.0 (kW)
(B) laser power : 15 (kW)
(C) laser power : 2.0 (kW)
(D) laser power : 2.55 (kW)
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Fig. 3 Microstructure of laser cladding
(A) travel speed : 2.05 (m/min)
(B) travel speed : 2.25 (m/min)
(C) travel speed : 2.37 {(m/min)
(D) travel speed : 2.50 (m/min)
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Fig. 4 Microstructure of laser cladding
(A) powder feed rate : 0.16 (g/sec)
(B) powder feed rate : 0.44 (g/sec)
(C) powder feed rate : 0.71 (g/sec)
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Fig. 5 Microstructure of laser cladding
(A) travel speed : 1.61 (m/min)
(B) travel speed : 2.05 (m/min)
(C) travel speed : 2.25 (m/min)
(D) travel speed : 2.37 (m/min)
(E) travel speed : 2.50 (m/min)
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Fig. 6 Microstructure of laser cladding
(A) travel speed : 2.05 (m/min)
(B) travel speed : 2.25 (m/min)
(C) travel speed : 2.37 (m/min)
(D) travel speed : 250 (m/min)

Table. 3 parameters of experiment

Laser power : 1~255 kW

Beam diameter : 3 mm

Substrate travel speed : 2.05~25 m/min
Powder feed rate : 0.16~0.71 g/sec
Powder size : 40 (m(325mesh)

Shielding gas : Ar 0.1 bar
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Fig. 7 Vickers hardeness
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