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Correlation analysis between contact topography and
corrosion type of sealed relay
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Abstract; In order to deeply study the failure mechanism of sealed relay contact, it is necessary to investigate the
correlation analysis between corrosion topography and type. The contact DEAX SEM diagram of sealed relay was
selected as the analysis sample. Based on the analysis of possible types of corrosion reaction, it extracted irregular
contours on the extraction distribution of corresponding elements, thereby eliminating the non-corrosive part and
restoring the 3D shape of the corrosion area. The eigenvalues of the corrosion morphology were analyzed
quantitatively and matched the possible corrosion type. Finally, BP neural network algorithm was used to verify the
relevance. The results showed that the percentage of Ag and Cl atoms in the contact of sealed relay was
approximately 1 : 1, so it was highly possible to produce AgCl compounds in certain areas. At the same time, the
mapping relationship between contact topography and corrosion type was determined. It is concluded that the
corrosion topography characteristics of each reaction still exist under the combined action of various corrosion
reactions, and this paper provides a method to explore the relationship between corrosion types and corrosion
morphology characteristics.
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Tab.1  Atomic percentage in the corrosive area after conversion

JLE C N 0 Na Nb

JRFEH 5T/ % 60.28 6.91 16.31 0.20 3.14

TTE Cl Ag Al Cr Au

FFHSH % 0.08 0.51 0 0.03 11.21
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Tab.2 Ag/Cl atomic percentage data for some phases

AT A 43t/ %
JTE Ay Ag/Nb/ Ag/Cl/C/ C/Ni/O/  C/0/ C/0/
cl cl Nb/0 C/Al  Nb/Na Na
cl 1421 375 533 1.37 0.14  0.07
Ag 11.98 359  4.86 1.23 0.09  0.06
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Tab.3 C/N/0O/Na atomic percentage data for some phases
BT H 7 %
JLE  C/0/Nb/ €0/ 0/C/ Nb/C/ C/Na/ C/0/

Na Na  Na/Al  0/Na/S  O/Nb Na/Nb
C 64.99  53.80  62.67 59.33 52,93 64.99
N 0.44  10.57 10.42 9.71 737 0.44
0 1938 3190  24.24 27.04 3391 19.38
Na 179 2.34 1.87 0.97 4.87 179
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Fig.2  C.N element XPS diagram of sealed relay
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Fig.4 Topographic map of the concentrated area of contact element Cl
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