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Corrosion performance of laser welding on
dissimilar materials Hastelloy C-276/316L
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(Key Laboratory for Precision and Non-traditional Machining Technology, Ministry of Education,
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Abstract: By using continuous laser to weld Hastelloy C-276 and 316L and method of electrochemical corrosion, the
corrosion resistances of the weld and base material in acid, neutral and alkaline solution were studied, continuously. The
corrosion morphology and the composition of the corrosion surface were analyzed by scanning electron microscopy
(SEM) and energy dispersive spectroscopy (EDS). The results show that, in the acidic environment, the sequence of
corrosion resistance from high to low are C-276, weld, 316L. In the neutral environment, there is little difference between
corrosion resistance of the weld and base materials. In the alkaline environment, the corrosion tendency of 316L is the
largest, corrosion tendency of the weld follows, the corrosion tendency of C-276 is the minimum. While the corrosion
speed of weld and 316L has no obvious difference, and both of them are obviously less than C-276. In the acidic and
neutral solution, the intergranular corrosion is found in the weld. The mass fraction of Mo in the intergranular is about 4%
larger than that in the grain. This shows that the segregation of Mo element has a great influence on intergranular
corrosion. In the alkaline solution, pitting corrosion is found in the weld and it is associated with lattice defects.
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Table1 Chemical composition of C-276 and 316L
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Fig. 1 Cross-section morphology of weld
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Mass fraction/%
Material
Ni Fe Cr Mo W Co Mn C Si P S A\
C-276 Bal. 4-7 14.5-16.5 15-17 3-4.5 <25 <10 <0.01 <0.08 <0.04 <0.03 <0.035
316L 10-14 Bal. 16—-18 2-3 - <20 <0.03 <1.00 <0.035 <0.03 -
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Fig. 2 Distribution of major elements in weld
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Table 2 Corrosion liquid preparation

Solution pH Etching solution

Acid 1 100 mL H,O+5 mL HCI+3 g NaCl

Neutral 7 100 mL H,O+3 g NaCl

Alkaline 14 100 mL H,O+3 g NaOH+3 g NaCl
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Table 3 Electrochemical parameters of weld, 316L and C-276

in acidic solution

Material Ocor/MV Jeor! (A-cmfz)
316L —365.996 5.41%X10°
Weld —274.509 2.78%X10°°
C-276 —249.406 8.02X 107
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Fig. 3 Polarization curves of weld, 316L and C-276 in acid

solution
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Fig. 4 Corrosion morphology of weld in acid solution
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Table 4 Electrochemical parameters of 316L, weld and C-276

in neutral solution

Material Peor/MV JCOH/(A'cmfz)
316L —229.967 1.63%X1078
Weld —257.133 2.95%X10°°
C-276 —273.355 1.22%X107*
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Fig. 5 Polarization curves of weld and base metal in neutral

solution
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Fig. 6 Corrosion morphology of weld in neutral solution
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Table S  Electrochemical parameters in alkaline solution

Material Peon/mV Jeon!(Arcm )
316L —603.790 3.88X 107
Weld —438.168 2.36X1077
C-276 —239.706 1.08%107°
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Fig. 7 Polarization curves of weld, 316L and C-276 in

alkaline solution
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Fig. 8 Corrosion morphology of weld in alkaline solution
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