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Table 1 Test group and welding parameters
Test group Spot diameter, Welding manner Laser power Weldlng's;_)leed/ FO(.:a.I point Shielding
@/mm /W m min position/mm gas
Al# 0.6 X65 up, DSS2205 under
A2# ' DSS22 , X
SS2205 up, X65 under 3500 15 P Ar
B1# 0.3 X65 up, DSS2205 under
B2# ' DSS2205 up, X65 under
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Fig.1 Welding manner: (a) mode 1; (d) mode 2; macroscopic picture of cross section of welded joint: (b) sample Al#;

(c) sample B1#; (e) sample A2#; (f) sample B2#
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Fig.2 Microstructure of composite layer of weld Al# (a), composite layer of weld A2# (b), composite layer of weld B1# (c),

composite layer of weld B2# (d), transition layer of weld Al# (e), and basic layer of weld Al# (f)

BZHLULS, KON EBROCAR A ZU% L 7 AT 1
L Bk R AR SR B, RGN E EAF AN,
TSI GURHAE o [/ 2f Sy AL#H S IR 48 B 2 1 16
LY, RIS POIRER R BOGARIEHIR R
FARYLRN, T X65 1R 5% 4 S HHIE .
2.2 B4 Cr nHREMARNITASH

TEWOE IR I IR LR I MR 20 AT N — AN A it
o, RZMIRBN AR SR, HE BRI 4
JaB 25 T B R v R T3 A HE T R L TE iR B 25 AR
b, REFL IR FLEE ) b1t 55 1) 4 28 5P 2R IR BE 4
JIHRIE 7 K43 5 94 F 9t sh AL BE i B S & 8
il B s, [FIE, 7R b SR AE TR I iR
51 A 2R T 7 77 SRS R A 4 @ T A Bl R O 1] A
Marangoni X', B4R, #EMLIIX — IR IT LR
] D R A G I o AV G0 A RRAE AR AR, T 8
TR R E. Rk, X E A BRIE R
MR AT IR A B . R 2 NEHARB
Bt N H EDS W31 4 Pk b B4R L JE L RS8R
FEEE R Cr & E. WNRT TR, AL#F A2#
AR Z T 1) Cr & &40 b BL#AT B2#IAFE &1,
T A48 2 2 EAG 0 A e o 3% Ul B SR FH /N 6 B B AR R 2
B, JREEISILA BT 2 AN S SR KA A B
PG EE A, B AL A2HRFEIRSE E 2 X
i Cr&ERI, SEEWREZET TIREN, 48
Z Cr R EERTHET LR, WK

*2 BREER. TERMERMNCras
Table 2 Cr contents of composite layer, transition layer and
basic layer in four welded joints (/%)

Test Basic layer  Transition layer ~ Composite layer
group of weld of weld of weld
Al# 5.12 13.19 14.60

A2# 6.15 10.17 17.78

B1# 3.03 13.13 15.82

B2# 5.45 12.35 18.30
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Fig.3 Polarization curves of composite layer of welded joints
and base metal 2205 in 3.5% NaCl solution. The inset

is the model of the investigated area on the welded joint
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Fiber Laser Welding of Bimetallic Plates and Corrosion Property of the Joints

Gou Ningnian, Zhang Jianxun, Li Zhengang
(State key Laboratory of Mechanical Behavior for Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The DSS2205/X65 bimerallic plates were welded by fiber laser, and the microstructure of the welded joint was observed by OM.
The distribution of the Cr element in the welded joint was studied to infer the fluidity of molten pool. The potentiodynamic scanning
method was employed to measure the anodic polarization curves of DSS2205 base metal and the welded joint. The results show that the
microstructure of the welded joint exhibits a hierarchical characteristic along thickness direction of the welded joint. The Cr distribution in
the welded joint indicates that the fluidity of molten pool possess the characteristics of Marangoni convection, the molten metal in molten
pool tends to spread upward flow, and is less affected by gravity. Polarization curves reveal that the corrosion potential between the
composite layer of the joint and the DSS2205 base metal is similar, but the pitting potential of the welded joint is lower than that of the
base metal DSS2205. The joint welded by laser beam with a small focusing spot size shows a better point corrosion resistant ability
compared with the joint welded by laser beam with a big focusing spot size.

Key words: bimetallic plate; laser welding; melt pool flow; polarization curve
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