
 

Metallic material corrosion 

Mr. Jai Prakash Sahu, Dept. of Chemistry 

Dr. C.V. Raman University, Bilaspur 

                       Abstract 

In the degradation of electronic components, corrosion procedures are essential. Electronic 
components are susceptible to corrosion mistakes even in the presence of traces of moisture 
and contaminants due to the nature of thin and close-spaced metallic parts. Atmospheric 
corrosion, an electrochemical process under the influence of thin-film electrolytes, is 
primarily responsible for corrosion damage in electronics and which leads to premature 
failure inside the indoor environment. It is essential to account for corrosion harm during the 
design phase, manufacturing procedures, storage, shipping, and service use in an attempt to 
minimize the danger of corrosion mistakes. To predict the efficiency of electronic 
components, carefully designed accelerated corrosion tests are used.In order to determine the 
mechanism and causes of electronic corrosion failures, many delicate analytical methods and 
instruments are accessible. There are many sources of data on corrosion accessible for 
consultation on the performance of candidate products, but sadly most of them are not 
specifically tailored to the electronics industry.  
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1. Introduction 

This is part of a tutorial series on failure mechanisms and their role in physics-based damage 
models for reliable designs. In developing reliable engineering systems, understanding 
these failure mechanisms is essential. The first paper was a broad overview of some 
relevant overstress & wearout' failure mechanisms encountered in engineering 
applications[1]. A straightforward corrosion definition is: a metal material's response 
to its environment. The metallic material is transformed into products of corrosion, 
such as oxides, which are thermodynamically more stable in the corrosion process. 
Corrosion can occur very slowly or extremely rapidly; the rate of corrosion is usually 
the critical parameter on which information is sought.Corrosion is deleterious in most 
instances, causing harm to buildings and parts and eventually leading to safety risks, 
loss of income and harm to the environment. Several financial studies demonstrate the 
related general cost penalties associated in advanced nations, corrosion harm is as big 
as 3%-4% of gross domestic product. Similar trends have been reported in developing 
nations. An estimated 20% of all electrical & electronic errors were caused by 
corrosion issues in one laboratory. In perspective of developments such as: 1) 
miniaturization of parts with thinner and closer metallic parts and 2) exposure to more 
corrosive settings, the impacts of corrosion on the reliability of electronic equipment 
are becoming increasingly important.Very tiny quantities of corrosion generated by 
traces of corrosive contaminants can result in mistakes in elevated component density 
models[2]. Integrated circuit chips with conductor tracks below 1 pm thick and 
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microscopic lead wire attachments are an excellent illustration of parts with very small 
tolerance for corrosion harm, as shown in: page 360, figure 13-6, "25 pm gold wire 
FEM micrograph[3]. 

 

2. Experiment  
 
Corrosion is usually a long-term occurrence, but it often requires responses on form, rate, 
place of corrosion before placing fresh products into service, in which case the data is 
immediately needed. An analyst must consider a wide range of opportunities or reasons 
for the occurrence of that failure during the research of a failure.In order to determine the 
cause of the original failure, many factors, often uncorrelated, must be understood[5]. If a 
failure can be duplicated in the laboratory under controlled conditions of simulated 
service. Then much about how the failure actually happened can be leamed. But many 
factors have an impact on the validity and precision of data collected from laboratory 
testing.While some of the variables leading to corrosion harm can be readily reproduced 
by generating a favourable condition for their occurrence, others are completely 
dependent on the growth of local defects, which only become noticeable after lengthy 
exposure periods. In other cases, the effect of a test on one of the elements that contribute 
to the damage to corrosion can be quantified and recorded for assessment of the material 
which are being tested. In designing corrosion experiments, this situation presents a 
severe challenge[6]. Under well-defined circumstances, accelerated testing of 
microelectronic components should be carried out. The researcher should indicate the 
structure, pre-treatment, surface condition and driver geometry of the metal substrate 
structure being tested as well as the test circumstances, viz, type of test room, applied 
bias, spacing between adjutant conductors, temperature humidity, pollutant 
concentration, failure criteria, gas velocity and other pertinent information. Most of the 
methods used in the modem chemical & surface assessment were used to study electronic 
products and the outcomes of corrosion harm. Due to the tiny size of electronic parts and 
the fact that corrosive species trace concentrations can lead to electronic mistakes, 
especially delicate analytical methods are needed to assess such harm[4]. The most 
commonly used techniques are: Diffraction[3] X-ray. This method is especially helpful 
in: 1) identifying the precise crystalline nature of corrosion products, and 2) helping to 
correlate outcomes with field exposure from accelerated trials. Chemical Analysis 
Electron Spectroscopy (ESCA). Combined with scanning electron microscopy (SEM) 
this technique provides quantitative chemical details at the microscopic 
levels.Spectroscopy of Auger Electron (AES)[7]. The composition-analysis of the 0 to 3 
nm region near the surface is allowed for all components except hydrogen & helium by 
depending on Auger electrons emitted by a surface scanned with an electron beam[1]. It 
is particularly useful for the study of thin films. Spectroscopy of secondary zonal mass 
(SIMS). In this technique, a surface is bombarded with selected ions and the abraded ions 
dislodged from the surface gathered & examined with a mass spectrometer[8].  
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3. Result and Conclusion 

While traditional information systems presenting corrosion data in the printed form of tables 
& graphs, e.g. 1283, are still commonly 
in a software medium. Two examples of this change are:The project to convert the huge 
amount of information contained in the material behavior encyclopedia of Dechema into a 
difficult fact data storage& retrieval called CORIS
data model with a high standardization level that makes the system very compatible with 
future developments. COR-SUR was created in 1985 together with the National Institute of 
Standards and Technology (NIST) by the National Association
(NACE). Corrosion Data Survey, Metals Section, established COR
contained in the 6* edition of the classic NACE publication. The software COR
includes information on the corrosion rate of 25 preval
approximately 1000 corrosive environments at different concentration and temperature.
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