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Abstract: A 6kW CO, laser apparatus was used for cladding Ni25WC35 alloy powder on 1Cr18Ni9Ti
stainless steel surface by different technological parameters to obtain single-pass cladding coating. The
phase composition of cladding layer and effects of technological parameters on corrosion resistance of
coating were studied. The results show that the coating mainly consists of (Fe,Ni)solid solution, W,C
by WC imsitu reaction, and contains CrNiFeC, Cu,; s Ni compounds and some hard-phase such as
FeW,C,Ni,Si,Fe;Ni;B. Optical microscope analysis results indicated that microstructure of cladding
coating was homogeneous, dense, forming a good metallurgical bonding layer. Electrochemical corro-
sion measurements in 5. 0% NaCl saturated solution results show that, with increasing laser power,
the corrosion resistance presents a trend of decrease; with increasing scanning speed, the corrosion re-
sistance presents firstly increasing, and then a trend of decrease. The maximum self-corrosion poten-

As

tial of cladding coating was —554. 70mV , the lower corrosion current density was 0. 55pA « cm °.

a result, the process parameter of the best corrosion resistance was P=3, 0kW and y=500mm * min '.
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1.1 SREHMBMITZE

S 1CrI8NIO T AN 85 X 28 vy ik [8] 75 Ak 31 R 3¢
AL B AL R A 0 1 TN . B A I LB RS
SH 100mm X 30mm X 3mm , 3¢ [ 22 A [5)R FF 1) 4 A0
ARATHE J5 H1JC K & Wi Wk JF i & T T R 46 vh 4t 1,

100°C#i#k 2h, IR ZM KR Ni25WC35 & 48 K, hL
FER/N150 H AR 5. 4g « em ° . HAL A 2H L0
F 2R, FIFH GS-TFL-6000 I % CO, BG#s M
P41 802D o il I 3K B B 4% i ALK i 47 3O e
BRI FE 26 8 AR DR B A0 bl O B ol 5
R OEHE HAA AN 6mm. X & 0. 2g « s 'L {1
ARG 8L h ' OB R F AR 300mm, B £ it
55mm., AN RO Ty 258 R0 B 5 T 6 A O e
AR B S1~S7 £, AR T ZA S8k 3 .

F£ 1 1CrI8Ni9Ti REEWULFH o
Table 1 Chemical composition of 1Cr18Ni9Ti stainless steel

Element C Si Mn P

Ni Cr Ti Fe

Mass fraction/ % <0.12 <1.00 <2.00 <<0. 035

<0.030

8.00-11. 00 17.00-19. 00 5X(C* —0.02)-0. 80 Bal

Note: % is content of carbon.
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Table 2 Chemical composition of nickel-based alloy powder

Element C O Si B

Cu Fe Cr WwC Ni

Mass fraction/ %

<20. 25 <<0.8 2.2 1.13

20.5 8.8 1.3 34.8 Bal
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Table 3 Laser cladding parameters and results

No  Power/kW Scan speed/(mm * min~ ')  Crack number

S1 3.0 500 0
S2 3.4 500 2
S3 3.8 500 4
S4 4.2 500 0
S5 3.8 450 0
S6 3.8 550 3
S7 3.8 600 0

1.2 THEERIE

it FH 2 170 310 7 Jeiy 78 )23 e A T 4B BB A L 8 S ) R
JEE (18 45 AR 208 by AEL 381 200 A9F 5 5 900 D' 8 ke o S ok ) Ry
K (HCL: HNO; =3 : 1), ] LEICA DFC280 J:%
K BT R G806 7 )2 41 215 3l D/MAX-3B X §ff
AT A A3 B 45 25 2 0 AR A R, B A TS R 10 ~100°,
Cu#ll K, &K 1. 5406nm, 4 B JE 40kV, % i
30mA , FHHH R 10(°) /min; F] [ XL30ESEM-TM #!
A B MR WIE 5, 43 BER Ty 3. Snm; HI 494
B H W ) EDAX-Phoneix % — {4 4k f8 3% 1 %) 32 #F 3F
17 EDAX fE 1% 43 #7 s 5K FH PS-268 A KU et fk 2% T 4 i F
TS P 5256, JE b A TR 5. 0% NaCl i FVE R . 1R 2
JEJE 24 3mim . 45 R T T S 0N AL 0 B R AR
TAEREM, R T8 10mm X 6mm X 5mm, F 2 5] H . #
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Fig. 1 The macroscopic morphologies of S1-S7
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Fig. 2 XRD pattern of S3 cladding coating
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Fig. 3 Microstructure of the cladding coatings for S1-S4
(a)S1;(b)S2;(c)S3;(d)S4
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Fig. 4 Microstructure of the cladding coatings under

different laser scanning speeds

(a)v=450mm/min; (b)v=500mm/min;

(¢)v=>550mm/min; (d)v=600mm/min
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Fig. 5 EDAX patterns of S3 cladding coating
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Fig. 6 Polarization curves of the substrate and the cladding coating

(a)different power; (b)different scanning speeds



28

BT AR /2012 4E 8 1

x4 EVSREENBUEERELSH
Table 4 Electrochemical corrosion fitting parameters

of substrate and cladding coating

No Eore/mV R,/(Q + cm?) Teore/ (A cm 2)
SO —1119. 60 7618. 29 2.21
S1 —554.70 18974. 23 0.55
S2 —728.90 9436. 24 1.41
S3 —573. 80 12788. 38 0. 56
S4 —827. 60 12515. 58 1.26
S5 —606. 10 15770. 72 0. 83
S6 —631.60 9793.79 1. 35
S7 —694. 90 15589. 46 0.92

S3WZ.S4 Fe/N(—827. 60mV) , 5t 5 Eeor B8 HE A 1
T 564.90mV, S1,S2,S3,S4 Y L., 4 314 43 590 95
BT 75.11%.36.19% ,74. 66 % F1 42.99% . 4.k
FS1 M R, K, ik 5] 18974, 23Q « em®, Sy AR
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74.66%.62.44%,38. 91 % F11 58. 37% . S5 Ay b FH
R, H K, N 15770. 72Q. ecm®, S3,S7 IR 2, S6 fx /N, H
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Fig. 7 Corrosion morphology of the cladding
coatings under different laser power
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Fig. 8 Corrosion morphology of the cladding coatings at different laser scanning speeds

(a)v=450mm/min; (b)v=550mm/min; (c¢) v=600mm/min
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