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 Nowadays, multilayered sheet metals are used in order to achieve a wide range of favorite mechanical, 
physical, thermal and electrical properties. The laser beam passage over the sheet creates extreme 
temperature changes which can lead to a change in chemical properties and microstructures. Due to the 
wide application of these materials in chemical and corrosive environments, corrosion tests were carried 
out on two-layered SUS304L/copper C11000 and three-layered SUS430/copper C11000/steel SUS430 
sheets subjected to various laser passes. Ytterbium fiber laser is used and the governing mechanism 
during the process is TGM. The changes of microstructures were revealed by metallography. Corrosion 
resistance of steel layer in three-layered sheet subjected to laser was dropped due to the martensite and 
oriented ferrite grain size reduction in HAZ. There is no change in microstructure and corrosion 
behavior of copper layer and the second steel layer due to the HAZ low penetration depth. There is no 
change in microstructure and corrosion behavior of steel layer in two layered sheet due to the austenitic 
microstructure. Penetration depth of HAZ in two-layered sheet is limited to a small part of its steel cross 
section. So, there is no change in microstructure and corrosion behavior of copper, and corrosion is the 
same all over the copper layer in all specimens. 

Keywords: 
Corrosion test 
Multi-layered sheet 
Laser forming 
Microstructure  

 

  

-1  
 

 
  .   

]1[. 
 

   . ]2[ 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
95

.1
6.

12
.1

1.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
5-

05
 ]

 

                               1 / 8

https://dorl.net/dor/20.1001.1.10275940.1395.16.12.11.6
https://mme.modares.ac.ir/article-15-965-fa.html


    

          

  

502  13951612  

 
 .  

  .]3[ 
 

 .
30%    .]4[ 

  
 

1  . 
  . ]5[ 

 
   .

  
  
   

 .]6[ 
 ( ) AA2024-T3 

CO2   
   .

  
 .]7[ CO2 

  
Ti-6Al-4V  .

     .
]8[    

0.1 CO2  
   .]9[ 

  
 CO2   

 
   . 

   
   . 

  
 

   
  

  
  . 

   . 
     

  . 
 

 .
 

1 Polarization 

     .
  

 .
    

 .
 

  

2 -  
 SUS304L C11000   .

 0.8  0.2   . 
  SUS430 0.18 

  C11000 0.14   .
1      .

    .1 
  .

99.9%   

3 -   
  

   
 .  

 .   
 ( )  

)   ( 
 . 
  .

 
    

2 
    -2003   4   
  

 
Fig. 1 Test specimens; (a) two layered sheet, (b) three layered sheet 

1   ( )  ( )   

2 Ytterbium fiber 
3 IPG YLR-200 
4 IPG PHOTONICS 
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1   
Table 1 Chemical composition of steel 

 SUS304L  SUS430 

         
C  -  0.03 -  0.12  

Mn  -  2.00  -  1.00  

Si  -  0.75  -  -  

P  -  0.045  -  1.00  

S  -  0.030  -  0.030  
Cr  18.0  20.0  16.0  18.0  
Ni  8.0  12.0  -  0.5  

N  - 0.1  -  -  

) 2 .(
 .1  . 

 200 6 1.07   .
 20  

0.08   . 
   20®2  3 

   
  

 
 

  .
 

 
]10[ .

   .
   .

  2    
  4 

  . 
 

  .5    
  

 
Fig. 2 Laser equipment 

2  

1 Continuous Wave (CW) 
2 hurrySCAN®20 
3 SCANLAB 
4 Temperature Gradiant Mechanism (TGM) 
5 Buckling Mechanism 

2   
Table 2 Process parameters 
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Table 3 Corrosion test parameters 
    
)C(  23±2 

) C(  35  

) ML/HR.8CM2(  1-2  

) GR/CM2(  1.03  

(%)   2±35  

6 Upsetting Mechanism 
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Fig. 3 Two layered sheet specimen 
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Fig. 4 Two layered sheet specimens; (a) before salt spray test, (b) after salt spray test 
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Fig. 5 Microstructure of two layered sheet in HAZ 

5   

  
Fig. 6 Segmentation of steel surface in order to calculate the grain size  

6    

 
Fig. 7 Grain size distribution in different areas of steel surface 
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  Fig. 8 Three layered sheet specimens; (a) before salt spray test, (b) after salt spray test  
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Fig. 9 Microstructure of three layered sheet with 30 laser passes; (a) 
layers boundary, (b) copper, (c) steel subjected to the laser, (d) steel 
away from the laser, (e) HAZ 
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