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Fig.1 Schematic of flowing water assisted laser welding!”
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#F 1 0Cr25Ni6Mo3N JAE AN F 5K 5
Chemical composition of OCr25Ni6Mo3N duplex
stainless steel (/%)

Table 1

C Si N Mn Mo Ni Cu Cr Fe
0.03 0.6 0.2 1.5 32 57 00 246 Bal

% 2 0Cr25Ni6Mo3N W8 A 5 AL M 1k B
Mechanical properties of OCr25Ni6Mo3N duplex
stainless steel

Table 2

Tensile strength/ Yield strength/ Elongation/ Hardness, Impact
MPa MPa % HV/MPa energy/]
852 677 =325 2509 =27

K2 BEMMLAER

Fig.2 Microstructure of base metal
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Fig.3 Schematic of underwater wet laser welding experiment set
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Table3 Welding parameters

Laser power, Welding speed, Defocus quantity, Water depth,
P/W V/mm-s™ Af/mm H/mm
3000 10 -2 6
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Fig.4 Size of tensile specimen

2 HREDR

2.1 1REERF

Bl 5a A BRI B AT I VA OB R 3
MRS R R o JEEE 2 HpomT DL 82 2145 W 4 11 K
I, BWOCHCKREFFSAE FEREM b, ANRETE SR
4%, WAESRRIAT BIRRUE R, B0 12 S s ae i A
#. Guo PR\ N “HHEE” & SLIK FIRIREOE
TR OCEE, MOLAUEE R E AR R R A RS
BEHEAT o BERTIX — @A SRR R A T — e 3
Bl B IRE R, DAHIR MR R . BRI
BRI = R SR RN RO T R A BRI,
BEBOK R, NIREIE IR AL/ AN o R R 45 7
YRBE ) 52 o fif e AR AR SR, HETT A B B i K
ikt BRI R RS R, A B TR RO
7S IR R o, MO IR R I &
o KAESR B FE RSO B, B0 0 i N SN
SUUERIEENORE, SN G A B R ] S
T ™ E Y R B R R I T AR A S R
g5, HATHRE TR UHSCE SR . BRI E
TR R BGTF K5y, RN P2 ) T b R T A B
FARPIE A K NRWL i BER G, R4
S 5b frx. v BLE HIRGE S TE R4F, B4R
SPYE), RM TR EIE . AR B AT DUV R 2 B
FRolom IR be, REARROCRIES e, KW
IR R R SRR e 1, MR TR LR A B R R
PREEH AR . IXS R 4 AL U IS % B R R A
VR R IR SRS T R AT IR .
2.2 BRUEELRIR

Kl 6 I 5b Fros S 4% RS S AH R R, BEM 2
AR RS RE (o) MARKAE () MHAR, %X
AL 47.9%, B AN 52.1%, oy 48
1:1.1, PR KPR EE S 50 0 A o JREE IR Y
[ AR, JREEIATE 1.97 mm, CR1SCIRRAT R E
NS mm, A AFIEGEVR TR LIk 2.54, HA BOGIEE IR
TRRRE . “M a7 BE RS, IR EE
Wi, FELHN 1.04 mm. &6 T a. c. e 4
JEREE (FZ) 00 Hp s R S 3 Ho0 [X 38 2 i 2 21,



8

HFE LS SRAERK FIREHOCREECRA A LR BAT N

° 2317 -

K5 JRegkimms
Fig.5 Surface morphologies of the weld without (a) and with
flux (b)
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Fig.6 Cross-sectional microstructure of the weld in Fig.5b
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Fig.7 Proportion of austenite in different regions
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Fig.11 Morphologies of the weld abrasion marks: (a) end of the

weld abrasion marks and (b) center of the abrasion marks
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Microstructure and Failure Behavior of Duplex Stainless Steel Welds by Under water
Wet Laser Welding

You Jiayu', Hu Chenyu®, Zhang Zhenhai', Wang Xiaogiang', Li Yonggqing', Cai Zhihai’, Li Zhuying'
(1. Naval University of Engineering, Wuhan 430033, China)
(2. People’s Liberation Army Joint Logistics Support Force, Wuhan 430033, China)
(3. Army Academy of Armored Forces, Beijing 100072, China)

Abstract: In order to improve the quality of underwater wet laser welding, a self-designed flux were applied to the work of underwater wet
laser welding 5 mm thick 0Cr25Ni6Mo3N duplex stainless steel in 6 mm depth simulated seawater. After welding, the microstructure of the
top, middle, bottom weld and heat-affected zone of the welded joint was observed by metallographic microscope, and the mechanism of
microstructure evolution was deduced. The austenite phase ratio in each area of the welded joint was calculated. It is found that the
austenite phase in most areas is significantly reduced, which deviates from the balance value of the base metal. The reason for this problem
is analyzed in combination with the microstructure and morphology characteristics of each area. Suggestions are given to promote the
growth of austenite and to maintain the balance of phases. After the experiment, the failure analysis of the tensile fracture type and friction
and wear behavior of the weld were carried out. The results show that the average tensile strength of the sample is 810.7 MPa, which is
95.3% of the tensile strength of base metal, and the average elongation of these samples is 34.4%. The microstructure of the fracture shows
obvious cleavage step and some dimples, which belongs to the mixed fracture type. The coefficient of friction of the weld is about 0.557,
and the friction reduction is better than that of the base metal. The wear failure mechanism is three-body abrasive wear.

Key words: duplex stainless steel; underwater wet laser welding; microstructure evolution; austenite phase ratio; tensile failure; wear

failure
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