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Effect of Base Thickness of Composite Plate on Corrosion Performance
of Laser Welding Joint

ZHANG Xiao-fan, YANG Shou-kang, ZHANG Jian-xun

(Xi'an Jiaotong University, Xi'an 710049, China)

ABSTRACT: The paper aims to study the influence rule of base metal thickness on laser penetration welding of composite
plates, analyze the difference of the influence degree between base metal thickness, welding speed and laser power, to provide
more technical support for laser penetration welding of bimetal composite materials. With the welding speed, laser power and
base metal thickness as variables, the orthogonal experiment with three factors and three levels was designed to conduct laser
penetration welding of bimetallic composite X65/DSS2205. The microstructure of the joints under different welding conditions
was observed and analyzed; the composition of the weld composite layer was scanned by EDS surface scanning method; the
dynamic potential polarization curve of the joint composite side was measured; and the influence of base metal thickness, weld-
ing speed and laser power was compared. The results showed that the microstructure of the welded joint was hierarchical along

thickness direction of the welded joint. When the thickness of base metal was 1.2 mm, the maximum amount of precious metal
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clements was retained. With the decrease of base metal thickness, the comprehensive corrosion resistance of joints was im-
proved. The influence of base metal thickness on the corrosion resistance of the joint was less than that of welding speed and la-
ser power by two variables. In this study, the joint had the best corrosion resistance when the welding speed was 2.5 m/min, the
laser power was 3500 W, and the base metal thickness was 0.8 mm. The base metal thickness has a significant influence on the
element content of weld composite layer and the corrosion resistance of the composite side of laser penetration joint. However,
when compared with welding speed and laser power, its influence is relatively small. Therefore, in laser penetration welding of
bimetal composite plate, the welding speed and laser power should be optimized after the thickness of base metal is selected.

KEY WORDS: bimetal composite plate; laser penetration welding; base metal thickness; corrosion resistance

DSS2205
1
1/3
DSS2205
[15]
[1—2]
[16]
101 X65/DSS2205
N,
DSS2205
H,S 304L 306L 3%
18-5Mo DSS2205
2
DSS2205
=1 X65/DSS2205 KSR
X65 DSS2205
HRE&R
HAZ
1
Fig.1 Schematic diagram of laser penetration welding of
[3,6—8] bimetallic composites materials
N
Marangoni
[9—12]

[13—14 X65/



54 2020 1
Ar 25 L/min
Curran 10g
+30 mL +120 mL
1 Mel5XE 15 s Nikon MA200
X65/DSS2205 EDS Photoshop
X65 DSS2205 3.5%
2 NaCl CS350
2 —2~2
3 A% 3 mV/s
IPG YLS-4000 5 mmx
4000 W 5 mm
LT
FEdE AR
| YLS-40001E 4 L4T HO 3% |
FHeR sk
DN TN N e
SR
Curranif IRl 1S s
Nikon MAZ00 % H1 5.0 —> [ SBEEUTHR
A
Rk [ EDs@H |
2
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Tab.1 Chemical composition of X65/DSS2205 (mass fraction) %
C Si Mn P S Cr Ni Mo N Fe Cr
2205 0.029 0.42 1.53 0.03 0.02 22.60 5.84 3.14 0.16 22.60
X65 0.046 0.24 1.6 0.099 0.017 0.004 0.016 0.16 0.15 0.004

Tab.2 Ly orthogonal experiment table of laser welding
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1# 2.0 3000 1.6

2# 2.0 3500 1.2
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6" 2.5 4000 1.6
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9" 3.0 4000 1.2 Fig.3 Schematic diagram of welding and sampling
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Fig.4 Morphology and microstructure of bimetal laser penetration welded joint
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Fig.5 Austenite content at the composite side
of the welded joint
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Fig.6 Influence of base metal thickness on Fe and
Cr elements in the weld composite layer
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Tab.3 Polarization curve measurement results of base
material DSS2205 and welded joint

Ecor/V Ep/V %
-0.77 1.41 2.19
1# -1.10 0.04 1.13
2# -0.95 0.35 1.30
3# —0.92 0.22 1.13
4% —0.87 0.30 1.17
5% —0.87 0.62 1.49
6* -0.91 0.55 1.46
7* -0.84 0.11 0.96
8 -0.94 0.15 1.08
9# —0.86 0.18 1.04
-0.92 0.28 1.20
0.26 0.58 0.53
8 8a— 8¢
8a 8b
8c

1.6 mm
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