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Abstract: The effects of different welding parameters on surface corrosion behavior of surfacing
weld were studied by electrochemical corrosion method. Research results show that corrosion resist-
ance of surfacing layers increases firstly and then decreases with the increase of surfacing current I,
laser power P, and surfacing speed v. Nitrogen content of welds is higher as I =220 A, P=3.2 kW,
v=0.8 m/min, passive film on sample surfaces has better stability and the strongest pitting resist-
ance. It is found from the corrosion morphology of the sample as I =260 A or v=0.6 m/min, pitting
pits on the weld surfaces are large and dense, and corrosion ditch is formed, the dendrites in the welds
tend to grow continuously and expand outward. When power increases to 3.2 kW, coarse columnar den-
drites in the welds transforme into uniform and fine dendrites, which improves the corrosion resistance.
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Tab.1 Mass fraction of main chemical constituents of

base metal and welding wire %
JLHE BEFE Jt e JTLER BB Pz
C 0.148 0.09 Mo 0.37
Cr 20.07 21.00 Si 0.49
Ni 0.47 9.00 N 0.56
Mn 16.00 1.60 Fe K R
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Fig.1 Schematic diagram of laser-arc hybrid welding
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Fig.2 Schematic diagram of electrochemical

region selection
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Fig.3 Potentiodynamic polarization curves of surfacing
layer for different welding currents
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Tab.2 Characteristic parameters of polarization curve

of surfacing layer for different welding currents

- ML | A i A7 J%‘*’LEEE?A‘WTE LA
I(A) Eewn(V) | Jeon(pA/em?) | E,(V)
R1 180 —0.9908 3.671 0.689
R2 200 —0.9677 2.426 0.708
R3 220 —0.9545 1.453 0.766
R4 240 —0.9383 1.729 0.725
R5 260 —0.8971 2.227 0.642
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Tab.3 Mass fraction of nitrogen content of weld

seam under different welding currents
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Fig.4 Potentiodynamic polarization curve of surfacing
layer under different laser power
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Tab.4 Characteristic parameters of polarization curve of

surfacing layer under different laser power

- BOLTR | AR | AR EE | Ed
P(kW) | Ewn(V) | Jon(pA/em?) | Ep(V)
S1 2.8 —0.9678 2.843 0.664
S2 3.0 —0.9386 1.603 0.718
S3 3.2 —0.9545 1.453 0.766
S4 3.4 —1.0104 2.452 0.565
S5 3.6 —0.9418 2.719 0.654
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Fig.5 Potentiodynamic polarization curves of surfacing
layer under different welding speeds
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Tab.5 Characteristic parameters of polarization curve of

surfacing layer under different welding speeds

- FREEEE | B | EhAERE R | g E
v (m/min)| Ewr(V) | Jen(pA/em?) | Ey(V)
Ti 0.6 —0.9903 3,944 0.682
T2 0.7 —0.9901 3.615 0.674
T3 0.8 —0.9545 1.453 0.766
T4 0.9 —0.9591 2.380 0.723
Ts 1.0 —0.9808 3.048 0.638
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Tab.6 Mass fraction of nitrogen content of weld

seam at different welding speeds

JEBEHE v (m/min)
0.6 0.7 0.8 0.9 1.0

JEE R | 0.28 0.33 0.36 0.36 0.37

5 T A M ) AR E RO P B R AN
B0 AR T R 1T R R e R (A SIS T
1 0 T A AR P DR 35 0t s v Sk 57 B I I 44
PRV J 3 LG AN A S U R A AN AL
A% DX S0 Bl Dt AT T o A1
22 BUFEMEHS MO
2.2.1 AL IR

AR T 22 FEOERZ AL S REA
[F] A 4 70 R B B I A AN [6) 3 5 ) 3 181 BG A 1 )
HE R, Bl B A il 2 1) L A% URE SR T 2 K
A TR R B A s B AR

wmiE 6 Fros R R1 K 6a) 1AL
PO AR R T RS PPt . B KR S P A
BB, R R3 SR (& 6¢) JLFJ6 s bl i R
R5 M (& 6e) w57 K0 % 4 . B A Bl I 5 i)
B ok T o Lk 2495 JB8 s A U5 W R G OT R 1 HE
2 AL R B P A AR T AR 4 R i AR

(a)I=180 A (b)I =200 A

500 p2m

(e)I=220 A (DI=240 A

(e)I=260 A
6 AEEEBRRRAIREENEMESR

Fig.6 Corrosion morphology of weld seam after

polarization test under different welding current at

different welding speeds
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Fig.7 Corrosion morphology of weld seam after

polarization test under different laser power
X HEL A2 ol AR R R 4 AT SEMLE SR
WLEE I BE Y O-BR 3R 1A LUARS ASE i s /0 458 Bl i
AR AT I 9 B, 181 9a Hh R OR HEIR A
A2 i K J] R DX 38l A K P T D A ik B )
TEMALIE R, [ 9b . OBk R AK LAXS S5 4l /N i A
i B R Y A TR A BT b R gE
+ 1507 -



PEMLA TR 2 32 % 412 2021 4F 6 H A

(¢)v=0.9 m/min (d)v=1.0 m/min

B8 AEIREEEIEERNLINEFHE MR
Fig.8 Corrosion morphology of weld seam after

polarization test

Ca) R BRAR A (b) B/ R G i % 55 Tl o
B9 R4RE SEM iR
Fig.9 SEM morphology of weld surface

1 OBk R A T S ok iy 7 2 IR Sk R
TS it A A 25 B A J2 50 Wi AR S T (ol P ) 2 2
JEIA

P10 Jros AN [R] e 4 g AT 1 HE 7 = 4 5
BRR RS R . B 10a~ &l 10c 7T LLFE
H L B A O D AR A 3 R A R R R R A
At 7S DA 1 ST A /N AOIRAS 3R TR R R R Y
JCHIE I T O R AL AR I (2 R A R 8D
FEC-BRRMIRBIAT B A KRS 4R T
JEAE (Yt k. 1B 10 ~ Bl 10e BT b #48i A
6792 J/cm T BB A R Tl IR L Bk AR R A
v () A8 O, 5 | A ] B A U8 e R P IR
i A R AT T A T A O R R R S A
R L 1] S TR 8 i, 2 T ARG R S T ol e
2.2.2 RRZHT

HAEAEIE M) E2ZIR A2 — 5
T ML X 5 02 A 5 400 T TR A L B 4R v B R AR
PhvEse A EEE L, B 11 Fros iR A
5 T B AY B R T I A . e R T A
A 2% 5 5 T UL 11a 7R 09 il % 1. %%
AR B0 e 0 22 18] B A R B 22 B9 T ik 0, e ¢

+ 1508 -

v=0.8 m/min

(c)P=3.6 kW,[=220 A,

v=0.8 m/min

(e)P=3.2 kW,I1=260 A,v=0.8 m/min
E10 FRSGEEHNTHEEEHRER

Fig.10 Corrosion morphology of welds under

different energy input
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Fig.11 Pitting and exfoliation morphology
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Fig.12 Schematic diagram of the adsorption mode
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Tab.7 EDS analysis results for element mass fraction of

pitting pit inner and outer surfaces %
F5 w(Cr) w(Mn) w (N A
001 25.84 13.90 2.65 57.61
002 23.70 14.32 3.73 58.25
003 20.37 12.95 5.18 61.50
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Fig.13 Microscopic morphology of flaky pitting area
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