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Table 2 Composition of corrosion products formed on CMSX-4

alloy
= N NG
Element lass concen tomic fraction
tration index (%) index (%)
O K 1. 694 12.392
Al K 0.171 0.742
CI K 0.270 0.891
Ti K 0.010 0.023
Cr K 0. 307 0. 690
Co K 1.414 2.807
Ni K 15. 040 29.981
Mo L 0.049 0. 060
Ta L 80.930 52.341
WL 0. 080 0.051
Re L 0.035 0.022
Total 100. 000 100. 000
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Corrosion Behavior of Nickel-based Superalloy CMSX-4 in 3.5
wt. % NaCl Solution

SHI Peng'?, LV Xianzi'**,ZHANG Jie">**,PENG Zhongbo® s DENG Yu"*

(1. CAS Key Laboratory of Marine Environmental Corrosion and Bio-fouling, Institute of Oceanology.Chinese Academy of Sci-
ence,Qingdao,Shandong,266071,China; 2. School of Shipping and Ship Engineering. Chongqing Jiaotong University s Chongqing,
400074 ,China;3. Open Studio for Marine Corrosion and Protection, Pilot National Laboratory for Marine Science and Technology,
Qingdao, Shandong,266237,China;4. Center for Ocean Mega-Science, Chinese Academy of Sciences, Qingdao, Shandong, 266071,
China)

Abstract; The study of the corrosion behavior of the 2nd generation nickel-based alloy CMSX-4 in 3.5 wt. %
NaCl solution will have far-reaching significance for the application of this alloy under maritime environmen-
tal conditions. The electrochemical behavior of nickel-based alloy CMSX-4 in 3.5 wt. % NaCl solution at
room temperature was studied by potentiodynamic polarization method. Scanning electron microscopy
(SEM) ,energy dispersive spectrometer (EDS) and X-ray photoelectron spectroscopy (XPS) were used to ob-
serve the surface morphology and analyze the composition of the anodic corrosion products formed on the
surface of the alloy. The results show that CMSX-4 alloy has certain passivation ability in electrochemical
corrosion test,and the passivation region is also relatively broad. The corrosion products formed on the sur-
face of nickel-based alloy CMSX-4 can be roughly divided into two layers,the outer layer is mainly composed
of hydroxides of NiCOH), ,Cr(OH),,Co(OH),,AlCOH), ,and the inner layer is mainly distributed with ox-
ides of NiO,Al, O, ,Co0O,Cr, O, and CrO, and various metals that make up the alloy matrix. The outer layer
of the corrosion product film composed of hydroxides such as NiCOH), and Cr(OH), can produce a better
shielding effect between the corrosive medium and the metal. The oxides such as NiO, Al,O;, Cr, O, and
CrO; that form the inner layer of the corrosion product film are beneficial to the establishment of a certain
space charge zone in the inner and outer layers of the product film,which greatly helps to stabilize the inner
layer of the corrosion product. It shows that CMSX-4 alloy has certain corrosion resistance in marine environ-
ment.
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