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Table 1 Chemical composition of C-276 and 316L (/%)

Ni Fe Cr Mo wW

Co Mn C Si P S \Y

C-276 51.0~63.5 4.0~7.0

14.5~16.5 15.0~17.0 3.0~45 <25 <1.0 <0.01 <0.08

<0.04 <0.03 =0.035

316L 10.0~14.0 63.0~72.0 16.0~18.0 2.0~3.0 <2.0 <0.03 <1.00 <0.035 <0.03
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Fig.1 Schematic diagram of laser offset
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Fig.2 Schematic diagram of elements detection

K3 AE S T RR TS
Fig.3 Weld morphology under different offsets: (a) 0.2 mm, (b) —0.1 mm, (c) 0, (d) 0.1 mm, (e) 0.2 mm, and (f) 0.3 mm
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Table 2 Quality of main elements in the weld under
different offsets (@/%)

Offset/mm Fe Ni Cr Mo
0.3 18.00 42.47 16.71 22.82
0.2 18.77 42.73 16.89 21.61
0.1 16.27 43.95 16.56 23.22
0 23.95 38.76 16.86 20.43
-0.1 26.09 37.68 16.88 19.35
-0.2 36.54 30.94 16.94 15.58
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Fig.4 Polarization curves of weld under different offsets
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Table 3 Electrochemical parameters of the weld under different offsets

Offset/mm 0.3 0.2

0 0.1 0.2




*2- B &M R 5 1A W44 %
Ecor/MV -217.63 -226.22 -213.24 -246.18 -283.90 -341.39
leorr! A €m™ 9.48x107 8.55%107 9.90x10” 1.32x10° 2.66x10°° 4.01x10°®
100000 —— BER 4 FronfIER R EE . B E Ry
80000'1%1?% 7 B g 2 O EE AR R EE AR O VA VR A AR S TED ) e ) 2
g3 e FE, ROBRA, H b G e NS, B 0.1,
NE 60000 ’ ::'{\./- 0.2, 0.3 mm /4% R EAHMIH &K, HAriEFe i i
d | ST, B i Sl 35 =] 35 Vi AN
€ so000] e B HEAT: BEEMORIEH R 316L M, Ry {HiZ#i%

20000 [es-$41yey, ¢

0

0 50000 100000 150000 200000 250000
Z'1Q-cm?

K5 ARmEET R4S Nyquist B
Fig.5 Nyquist diagram of the weld under different offsets
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Table 4 Electrochemical impedance matching values

Offset/mm Rs/Q-cm? Yo/S cm? s™ n RL/Q-cm? W/Q-cm?
0.3 3.215 1.251x10° 0.8877 1.612x10° 1.406 X 10*

0.2 4.325 1.205x10® 0.8818 1.560 % 10° 1.136 X 10*

0.1 4.013 1.487x10° 0.8647 1.543x10° 9.872x10°

0 3.209 1.151x10° 0.8962 8.608x 10* 1.410x 10*

-0.1 3.427 9.797 X 10°® 0.8996 5.067 X 10 9.372x10°

-0.2 3.159 1.357x10° 0.8851 4.165x% 10* 1.960x 10°
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Effects of Laser Offset on the Corrosion Performance
of Hastelloy C-276/316L Weld

Wu Dongjiang, Fan Cong, Liu Shibo, Ma Guangyi, Guo Yuquan, Niu Fangyong, Guo Dongming
(Key Laboratory for Precision and Non-traditional Machining Technology of Ministry of Education,

Dalian University of Technology, Dalian 116024, China)

Abstract: Dissimilar welding experiments of Hastelloy C-276/316L thin sheet was performed by Nd:YAG continuous laser. The element
content changes of the weld under different laser offsets were studied and the effects of laser offset on the corrosion performance of
Hastelloy C-276/316L weld in HCL solution were also investigated by means of polarization curves and electrochemical impedance
spectroscopy. The results show that Ni, Fe and Mo contents change significantly with adjusting the laser offset, while Cr element content
has no obvious change. When the laser offset is between 0.1~0.3 mm, the main element contents in the weld change slightly, the corrosion
voltage and the charge transfer resistance are the largest and the corrosion current density is minimal. At this time the corrosion trend and
the corrosion rate of the weld is minimum. Therefore, the corrosion resistance of the weld is the best under this parameter. When the laser
offset changes from 0 to —0.2 mm, the content of Fe in the weld increases gradually, but the contents of Ni and Mo decrease. It is the main
cause of the decrement of corrosion voltage and the charge transfer resistance. Corrosion current density increases and the corrosion trend
as well as the corrosion rate of the weld increase gradually. As a result, the corrosion resistance of weld shows a trend of weakening under
this parameter.

Key words: Hastelloy C-276/316L; laser dissimilar welding; electrochemical corrosion
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