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Table 1 Chemical composition of FV520B steel and flux-cored wire
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C Cr Ni Mo Mn Nb Si S P
FV520B44  <€0.07  13.2~14.5 5.0~6.0  1.3~1.8  1.3~1.8 <1.0 0.25~0.45  <<0.03 <0.7 <0.03
EMY C¥4 0.033 14.2 4.80 1.17 0.55 0.33 0.35 0.011 0.017

X AR Z R RO VR K IR AT TS
G S SR AR AR RV W (C, HL, O, » 2H, O) HL i Ji§
AR 6V, IR 29 1 min, R H
Nikon-MA100 B2 i 5 (COMD W52 I fl 41 41,
K MV-10007 70 24 FCASE P35 33000 558 8 3, 03X 457
B 2t A AR B HE KR 2 X, e HE KR 2 A
YA LRI A B BE R 25 o, 20 B0 A 4R 11
A DI IR AT FE A 50 e 20707 K 2,94 N A2
(B4 15 s, il 3 WHCF{E. FIH ZEISS EVO-18
AU H 58 (SEMD S 4 THoUIE S5 0%, I FH B 7 119
REIS A (EDS) #EAToC R . 7EREA DL RO 1
KGR Z AR R | TR M =2 2 E
JRJZ L HURE A IR bk T AR AN A i 2,
TARBI 8 10 Y0/ HCL R PR ok 48 b G
25 °C. B IR 20T 0 Uk SR S EE R
0.000 1 g B9 HLF PRI Ui I 0RE 19 i L 11
S R AR

my —m,
v =

(D

St

(a) HFMX

(b) BEL

Koo HIFMHEAR geem *eh™ smem, 53 HINIE
DT EIREER i, 25 S MiRE A PRI AL, mm” 52
Sk JE ik BRI b,

FH OM WL g

2 RBEERSITIE

21 EBRER

S kL2 3T B8 AR 24 i LL & Cr-Ni-Fe
—ICHI AL 15 3] FV520B 54 2 i 3 08 2 091 16 A
WAH O BRFE MR, MK 1 ATLLE . A2 PR TE AR
J2 B IR ) XA AE K I % 2 R B HI A A R R
AR AEELERRKARMEE THALAERK
P ECAAR AT IR i A1 205 HE A )2 R AR A SR R, b
LA ISR TR 3 N R A NIRRT N T S ]
DR IAEAE

HH Pl 2 7] D, 23 BT ME AR 0 4 BN I 1Y) %
JCR RN, HIEGLMHEAR WSS, R
S X UL R B ME R S HEAR 2 SR S T R

R B G .

100 um _ AR t~ IRPVES RN
(o) HEE

E1 BRAEHERARCENEMAR

Fig.1 Microstructures of different locations in single-layer single-pass surfacing layer: (a) heat affected zone;

(b) fusion line and (c¢) surfacing layer
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Fig.2 Line scanning region (a) and results (b) of Cr element
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Fig.3 Microstructures at interfaces of interpass (a) and interlayer (b) in two-layer multiple-pass surfacing layer

H L 4 T LA Y, B2 BT M R 2 2 b SO T
RGPV Z 3 P X DA RS HE SR IX 3 A X3,
VKR REEZ Ny 194.3 pms LU /N B 1K
(NS Nl = | R O = (U B N L S
186.3 pm, HEUNAN/ N B [RAR 5 01 5 Rk, 5
VEKZAH L, B PR BCRL A, 8 SRR £, T 5 3 AR
JEHIH, D AR AN/ & BB A, OG5 3
2 T ol (o A5 2R T RS TR T A 2 B[R A
i T U 5 2L PR A AR A N S ECAR
22 ERHEE

H & 5 AT LA i FV520B S4Bk A i -2 5 135
305 HV, 46 G4 M i AR AN K, 2928 325 HV,
VLA HERR 2 SR Z (0125 A R AT AR 2 13 i
TR 294 350 HV, A FREA 3 14.7%0, 5
JEHE | R 208 RN <2 22 T M AR 0% 48 1A R
HAREHAEARL , VLI 2 )2 HESE AR S5 — 2 HE SR
25 B T R 7 A S

HIE 6 nLUEH . R ZE SRR PR s R
Ab BT RO R i e TR 8] 380.3 HIV, A T HE )2

> O o 200 um
4 HEEANRRERREREENBHEEHMEALR
Fig.4 Cross section microstructure of single-layer single-pass

surfacing layer after laser quenching
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Fig.5 Section microhardness distribution curves of different
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Fig.6 Section microhardness distribution curves near interface

of interpass and interlayer in two-layer multiple-pass surfacing layer
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Fig.7 Hardness distribution curve of single-layer single-pass

surfacing layer after laser quenching
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Fig.8 Corrosion morphology of base metal (a), different surfacing layers (b—c) and single-layer single-pass surfacing layer after laser queching
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Table 2 Corrosion rates of different samples
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Microstructure and Properties of Fusion Electrode Gas Shielded Weld
Surfacing Layer on FV520B Steel Surface Before and After Laser Quenching

DENG Dewei' . MENG Fanmin' . WANG Hongsuo' , CHEN Wenbo' . SUN Lei’
(1. Liaoning Province Laser 3D Printing Equipment and Application Professional Technology Innovation Center,
School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China;
2. Dalian Marine Valve Co., Ltd., Dalian 116026, China)

Abstract: Single-layer single-pass, two-layer multiple-pass, and three-layer multiple-pass homogeneous overlay tests
were conducted on FV520B steel plate by melting electrode gas shielded welding. The laser quenching treatment was applied to
the single-layer single-pass surfacing layer. The microstructure, hardness, and corrosion resistance of different surfacing layers
and laser quenched surfacing layers were studied. The results show that the surfacing layer consisted of lath martensite, a
small amount of & ferrite and some carbides, and the microhardness was 350 HV, which was 14.7% higher than that of the
base metal. The 0 ferrite in the microstructure of interface of interlayer and interpass decreased. The highest hardnesses at the
interlayer and interpass interfaces reached 380.3, 373.5 HV, which were about 8.0% and 6.7% higher than that of the
surfacing layer, respectively. The corrosion rate of the surfacing layer was lower than that of the base metal, and as the
number of surfacing layers increased, the corrosion rate remained unchanged. After laser quenching, the martensite of the
surfacing layer became finer, and the thicknesses of the quenching zone and the heat affected zone were 194.3,186.3 pm,
respectively. The highest hardness of the surfacing layer after laser quenching increased to 390.4 HV, and as the distance from
the quenched surface increased, the hardness first increased and then decreased. The corrosion rate of the surfacing layer after
laser quenching was lower than that without laser quenching.

Key words: FV520B steel; homogeneous surfacing; laser quenching; microstructure; hardness; corrosion resistance
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