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Corrosion Resistance of Stainless Steel Surface Based on Laser Remelting
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Abstract: In order to improve the corrosion resistance of stainless steel, taking 304, 316L, 410 and 420J2 stainless
steel plates as raw materials, laser remelting technology was acted on the surface of the plates to analyze micro-
structure of the remelted layer by optical microscope (OM) and energy spectrometer (EDS). Electrochemical ex-
periments were conducted to analyze the changes in the corrosion resistance of stainless steel before and after
remelting. The results indicate that the microstructure is transformed and grains are refined after laser remelting
action on the surface of stainless steel. When the laser power is 1 800 W and the scanning speed is 10 mm/s, the
self-corrosion potentials of 304 and 410 stainless steel are —0.005 V and —0.552 V, respectively, which are about
0.008 times and 0.86 times that of the substrate. When the laser power is 1 400 W and the scanning speed is 10
mm/s, the self-corrosion potentials of 3161 and 420]J2 stainless steel are —0.367 V and —0.577 V, respectively,
which are 0.67 times and 0.98 times that of the substrate. Therefore, the corrosion resistance of stainless steel can
be effectively improved after laser remelting.
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Tab.1 Chemical composition of stainless steels %
A wp
BM C Si Mn P S Cr  Ni Mo Fe
304 0.019 0.48 1.60 0.032 0.001 18.030 8.12 - A
3161 0.025 0.52 1.66 0.028 0.016 16.200 10.86 2.22 A
410  0.045 0.45 0.50 0.020 0.001 13.000 — - AhE
420J2 0.271 0.59 0.34 0.018 0.001 13.114 0.15 - A
x2 BAAERLBRSH
Tab.2 Experimental parameters of laser remelting
iy BOGIIER/W AREE/ (mm - sT) RRBEFE/J-mD
A 1400 10 1.4 X10°
B 1 600 10 1.6 X10°
C 1800 10 1.8X10°
D 1 800 8 2.25X10°
E 1 800 6 3.0X10°
F 1 800 4 4.5X10°

ME#E J7 XY E R 10 mm X 10 mm X 1
mm A RE B R A TG K 2 B R R 7 9 VG
IE I e 4 25 ST SR 5 P PRI R 05 A 00 22 % il 0 A
TERAEE TARETE , 7 R A0 2 2 5 A 1) 5l 1
0+ 45 AR G (P R S 35 1 30 A L s P A 40 R
AT R RT3 i [ A 05 1 R T K D AR 20 7K 8 S 2
2500 H. & et =50 .

1.2 S A&

L E B R E AL 10 mm X 10 mm X 10 mm
[ /N 3 3 4 A A8 e LB iR 2 0 o 3R T D AR08
FIEE 2 2 500 B FH 4 A0 6 ALt 2 5 1, fid & K
JG RN 20 s, 45 A AR RE . B MR5000 % 4 4H 5 1 i
W2 A XY SO 4 2. TM3030-PLUS B 47 i H
BiF1 Model-5501 7Y 375 5 B 52 43 B7 H 48 X 19 JC R 43 A1 o
it ] CHI760E Hifb 2= AR #E4715% . HOR Al AE
Z LR B0 H AR A O Al Bl AR L 4 FOR SR AN AE S T
Ve H B o T B BT R 40 B0 3.5 % 19 NaCl Jg il ik 4
RS 55 A 9 B v A6 L 30 R A AR A i e R B 0 3l 2k



S TROCEI A SR AR RN & W %

SUROCERZ G KR T BE LA RIEHEOE R

2 RXBERLT® I 1R ] 5 8 1 8 0 /L I 8 2 1 9
. I L AR 2 WO B2 0 K T K LA B X
A A RRFRALBRREORIAAR BORELDI . I Ta T RUTE U AEROE TR 2R L Tk

1~ T 4 55 0 4 FRARSE M ROE B S A1 XGRS L4 B, T KA R E0E, TE R
e AT LLUA B304 A 3161 AEEHE BRIV . 72k 1 4i/IN A A IR 5 R0 ) g 452 i o B PG AR, LTS 2

100 um : g .“ Js : E 1V070pm
(a) Atk (b) # Ak FA 1400 W, (o) A FEH 1800 W, () #AHFH 1800 W,
fa#hik & A4 10 mm/s sk & A 10 mm/s bk & A 4 mm/s
B1 304 REMARERFALEZAHTHRAETRE W EMAR

Fig.1 Metallographic structure of 304 matrix before and after laser remelting under various processes
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Fig.2 Metallographic structure of 3161 matrix before and after laser remelting under various processes
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Fig.3 Metallographic structure of 410 matrix before and after laser remelting under various processes
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Fig.4 Metallographic structure of 420J2 matrix before and after laser remelting under various processes
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Fig.5 EDS results of different molten pools of 3161 stainless steel
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Tab.3 Open circuit voltage of stainless steel specimens

in 3.5% NaCl solution

ETRE R TN/ V. X I AL/ V
1 304-F: {4k —0.066 9 410-FE 4k —0.173
2 304-A —0.081 10 410-A —0.208
3 304-C —0.116 11 410-C —0.175
4 304-F —0.081 12 410-F —0.165
5 316 -3k —0.124 13 420J2-3fk —0.008
6 316L-A —0.137 14 420J2-A —0.179
7 316L-C —0.159 15 420J2-C —0.069
8 316L-F —0.164 16 420]2-F —0.152

BEFANE AL A 4 A ok AL (B AR A 5S40 3
LSBT W B AL, R 5T 3 F 80T /Y
PEX] P A TINA — e BB I B 2 R S B R Ay
PO AT S 90O R T LA oA A 5 0 6 T ) 1 S o



S T IO T A5 409 2 1T B Dl vk RE BT T

s

2

316-F

4 -1 =1 42012-C
=5 -2 -2
3 -3
e A g PR non-s
s & s b -4
-6 -6 -5
-7 -7 -6 42012-A
4 . -7 42012-F
_?1.0 05 0 0.5 1.0 _?1.0 05 0 0.5 1.0 -1.0 05 0 0.5 1.0 -1.0 05 0 0.5 1.0
RV ERETAY ERETAY ERETAY
(a) 304 R4 (b) 3161 R454R (c) 410 R4R (d) 420]2 K440
B 6 4FR44ME 3.5% 6 NaCl ik P o A0 &
Fig.6 Polarization curves of different stainless steel in 3.5% NaCl solution
fig. FH A% S -
MR I8 25 B mT DL . 4 FlOAS 55 509 0 A Ak ittt k1 Fe>Fe'" +3e" (D
REA 2B B 0 B E X, 7E TAE B Al 1 3R R % — J2 T i AR S -
P AR IR . 2 AT B X Z 05, Bl & A7 B 38, 4 2H,0+2¢ —H,+20H" (2)
Ja& 2% T Y A0 RS o 2 225 ok ) S R O R J& =)
R 3 O H AL B Z 5 AN BB R B R el e 7 3 Fe'" +30H —Fe(OH), (3)

R WAl i 23 1E 1) B Bl TR T OGO n) R AR
B TR il PR AR . Jrp 304 A1 420]2 REEER Y A
b EEL A7 384 o 8 3 AT 3161 AN 410 AEENAY K. B ik
FEL A i A O T 1 O D R A R T R O Bt O
ER I EREi U ID RANITR: NS

PO H A DX R AR A W] R RO B T
ER s TR AP PN AN OE 0 R S R )
b P A3 o (EV G Xy A7 A A O 1 3R B A6 5 L 2K i
R B K SRR B AR AR By e 2 R Y O i
B DX TR AT H 34 22 A D vl s 4 R OR sk g ok

4 PR B AR AE M NaCl g i v & A W AU il e
B b i R SR A A K R A B R AS B FE B S
OH™ . T AF 1 M 78 NaCl # # & A= W 508 ph ™ AR
Fe(OHD s ZURIE il 7= 47 16 L i b rp S 28 1) AL AL 572 B
b B o 5 FE ST

K7 g 4 FOREE SR AETE 3.5% B9 NaCl 3% Y
RELHL 1 1T 2% . BELL 1% 1 2R 1) 2 A2 b, 287 iR 1Y Tid /8
PR BT LU 304 AN 9 1R O TR I O
N1 800 WL 4 s B2l 10 mm/s (1 BHALIN P42 fi
R T 8 ol J 4 s A TR B 4 mom/s B Y LB K2
T tme/IN o itk B 22 LI 7as 3161 RAH N TE#0OL D)
N1 400 W = E S 10 mm/s B9 B BTIR P42
K FEFOETIE 1 800 WL A LBy 4 mm/s B H
PR /N, WL 7h; 410 REFARAEHOE T2 1 800
WL I o 10 mm /s B 4 BT 42 5 K 78 30
2K 1800 W, HHi# K 4 mm/s WY PHTIR 42
e/ W Te;420]2 REENAEROETIE R 1 400 W, 4
A 10 mm/s B BELBT IR 48 f K FE OB T %
S 1800 WL i # B R 10 mm/s B 1Y BT 9 2= 42 fie
N LI 7d s BT i R A5 21 A0 45 SR 5 Bl e 00 b Ak il 2R
25—,

420]2-A

0 200 400 600 80010001 200
Z¥(Qrem’)

35 000 304-C
30 000
25 000
9 304-F
5 20000
e
= 15000
N
10 000
5000 304-F4k
304-A
0 0
0 4000 8000 12000 0 5000 10000 15000 20 000
Z(Qecm’) Z'(Qeem’)

(a) 304 R454 (b) 316L 454

0
0 1000 200030004000 50006000
Z(Qcm’)

0
0 5000 10000 15000 20000
Z'(Qcm’)

() 410 R454R (d) 420]2 R44R

B 7 4FFREMAE 3.5%# NaCl 75k 49 L4775 i 25
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