AMERICAN Journal of Engineering,
Mechanics and Architecture

GLOBAL RESEARCH NETWORK Volume 01, Issue 04, 2023 ISSN (E) 2993-2637

Protecting Metals from Corrosion: Preserving Durability and
Longevity

Zoirov Sirojiddin Saxomiddin o’g’li
2nd year student of Termiz Institute of Engineering Technologies
sirojiddinzoirovs@gmail.com

Yulchiyeva Marg ‘uba
Teacher of Termiz Institute of Engineering and Technology

Annotation. Corrosion poses a significant challenge to the durability and reliability of metal
structures, equipment, and infrastructure across industries. Protecting metals from corrosion is
crucial to ensure their longevity and operational efficiency. This abstract provides an overview
of the importance of corrosion protection and highlights common techniques employed in the
field. Protective coatings act as a physical barrier, while galvanic protection methods utilize
sacrificial metals or impressed current to shield the primary metal. Appropriate alloy selection
enhances corrosion resistance, and corrosion inhibitors form protective films on metal surfaces.
Additionally, emerging innovations in nanostructured materials, organic coatings, and smart
monitoring systems offer promising avenues for advanced corrosion prevention strategies. By
implementing effective corrosion protection measures, industries can mitigate the economic and
safety risks associated with corrosion, ensuring the preservation and extended service life of
metal assets.
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Annoranusi. Kopposusi mpeacTaBisieT co0oil cepbhe3Hylo MpoOJeMy ISl JTOJTOBEYHOCTH U
HAJIe)KHOCTH METAJNIMYECKUX KOHCTPYKLHUN, 000pyIOBaHUS U MHPPACTPYKTYpPbl B Pa3INUHBIX
OoTpaciaxX MPOMBIINIJICHHOCTH. 3amma MCTAJIJIOB OT KOPPO3WH UMCCT PCHIAOIICC 3HAYCHUC JJIA
o0ecrieyeHUss HX JIOJTOBEYHOCTH U 3(P(EKTUBHOCTH OKcIUlyaTauuud. B sToM pedepare
MMPpEaACTaBJICH 0630p BAXKHOCTHU 3alllUTBI OT KOPPO3UHU HU OCBCHIAIOTCA PACIIPOCTPAHCHHBIC
MCTO/bI, UCIIOJIB3YCMbBIC B 3TO#l 00JIaCTH. 3aIJ_II/ITHBIe IMOKPBITUA ﬂeﬁCTByIOT KaK (bI/ISI/I‘-ICCKI/Iﬁ
6apLep, B TO BpEM: KaK B MCTOJAX rajabBaHUYECKOU 3aIlUTBI HCIIOJIB3YIOTCA PaCXOAYCMELIC
METaAJJIbl UJIN HpI/IJ'IO)KeHHHﬁ TOK IJIs1 3alllUThI OCHOBHOT'O METaJ1J1a. HpaBI/IJ'H)Hl)If/'I BI>I60p CIlsiaBa
MOBBILIAET KOPPO3HOHHYIO CTOMKOCTh, & MHIMOUTOPHI KOPPO3UH 00pa3yloT 3alIUTHYIO IJICHKY
Ha MCTANIMYCCKHUX ITOBECPXHOCTSIX. KpOMe TOro, IIOABJIAOIIMECS HWHHOBAIIlMU B oOactu
HAaHOCTPYKTYPHUPOBAHHBIX MAaTCPUATIOB, OPraHUYCCKHUX HOKpLITI/Iﬁ N UHTCIUICKTYAJIIbHBIX CUCTEM
MOHUTOpPHHTA OTKPBIBAIOT MHOFOO6CH_[8.IOH_II/IC BO3MOXHOCTH [JIA TMIEPCAOBBIX CTpATEr 17054
IpeoTBpalieHus Koppo3un. Baenpsas s¢dekTuBHbIe MEphI 3aIIUTHI OT KOPPO3HH, TIPEAIPUSTHS
MOTYT CHHU3MTh 3KOHOMHUYECKHE PUCKU M PHCKH JJsi 0€30MacHOCTH, CBA3aHHBIE C KOPPO3HEH,
obecrieyns COXPAHCHUC U NTPOJJICHUC CPOKaA CJIy)KGBI METAJNIMYCCKUX aKTHUBOB.
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KiaroueBble cJioBa: 3aluTa MCTAJUIOB, 3aliuTa OT KOPPO3UH, 3alIUTHBIC [IOKPLITUS,
TaJIbBaHWYCCKad 3allnuTa, paCxXoAyCMbIC aHOAHBIC CUCTCMbI, CUCTCMbI HAro€TaHus TOKa, BLI60p
CIUIaBa, MHTHOUTOPBI KOPPO3WH, HAHOCTPYKTYPHPOBAHHBIE MaTepHalibl, OpPTraHUYECKue
IMOKPBITHA, 6I/IOCTI/IMYJII/Ip0BaHHBIe IMOKPLITHA, MHTCIUICKTYAJIbHBIC CUCTCMbI MOHUTOPHHTA.
Introduction:

Corrosion poses a significant threat to the durability and longevity of metal structures,
equipment, and infrastructure across various industries. The economic impact of corrosion is
substantial, resulting in massive maintenance costs, compromised safety, and reduced
operational efficiency. To combat this pervasive problem, the protection of metals from
corrosion has become an essential focus for engineers, scientists, and industry professionals. This
article explores the significance of protecting metals from corrosion, common corrosion
prevention techniques, and emerging innovations in the field.

Main part

Understanding Corrosion:

Corrosion is an electrochemical process that occurs when metals react with their surrounding
environment, leading to their gradual deterioration. It is influenced by factors such as moisture,
temperature, chemical exposure, and the presence of corrosive agents. Corrosion can manifest in
various forms, including rusting, pitting, galvanic corrosion, and stress corrosion cracking.
Understanding the corrosive mechanisms helps in devising effective protection strategies.
Corrosion Prevention Techniques:

1. Protective Coatings:

Applying protective coatings is one of the most widely employed methods to safeguard metals
from corrosion. These coatings act as a barrier between the metal surface and the corrosive
environment. Coating materials such as paints, polymer films, and metal-based coatings provide
protection by preventing direct contact with moisture, chemicals, and oxygen. Techniques like
surface preparation, priming, and proper application ensure the longevity and effectiveness of the
coatings.

2. Galvanic Protection:

Galvanic protection involves using sacrificial metals or impressed current to protect the primary
metal from corrosion. Sacrificial anode systems, such as zinc or magnesium, are connected to the
metal to be protected, and they corrode preferentially, sacrificing themselves to protect the
primary metal. Impressed current systems use an external power source to drive a protective
current onto the metal surface, inhibiting corrosion.

3. Alloy Selection:

Choosing appropriate alloys can significantly enhance the corrosion resistance of metals.
Stainless steel, for example, contains chromium and other alloying elements that form a passive
oxide layer on the surface, protecting the underlying metal from corrosion. Aluminum alloys,
titanium alloys, and other corrosion-resistant alloys are specifically designed to withstand harsh
environments.

4. Corrosion Inhibitors:

Corrosion inhibitors are chemical substances that can be added to the environment or applied
directly to the metal surface to reduce or prevent corrosion. Inhibitors work by forming a
protective film on the metal, slowing down the corrosion process. They are commonly used in
industrial applications, such as in cooling water systems, oil and gas pipelines, and metal
cleaning processes.

Emerging Innovations:
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1. Nanostructured Materials:

Nanotechnology offers promising avenues for developing corrosion-resistant materials.
Nanostructured coatings and surfaces can provide enhanced protection by altering the surface
properties of metals at the nanoscale. These materials can exhibit improved barrier properties,
self-healing capabilities, and enhanced resistance to environmental factors.

2. Organic and Bio-inspired Coatings:

Researchers are exploring organic and bio-inspired coatings that mimic the natural protective
mechanisms found in organisms. These coatings can exhibit self-repairing properties, anti-
fouling characteristics, and increased resistance to corrosion. Such innovations hold potential for
applications in marine environments and biomedical devices.

3. Smart Monitoring Systems:

Advancements in sensor technologies enable real-time monitoring of corrosion-related
parameters. Smart monitoring systems can detect early signs of corrosion, enabling proactive
maintenance and intervention. These systems utilize techniques such as electrochemical sensors,
wireless networks, and data analytics to provide valuable insights into corrosion prevention
strategies.

Statistics:

o According to a study by NACE International, the direct cost of corrosion in the United
States is estimated to be around 3% of the GDP, which amounts to approximately $276 billion
annually.

o The World Corrosion Organization (WCQ) estimates that corrosion costs the global
economy over $2.5 trillion annually, equivalent to around 3.4% of the global GDP.

o The American Society of Civil Engineers (ASCE) reported that corrosion-related issues
account for approximately one-third of all infrastructure failures in the United States.

o In the oil and gas industry, corrosion is estimated to cause losses of $60 billion per year
globally, as stated by the International Association of Oil & Gas Producers (IOGP).

Conclusion:

Protecting metals from corrosion is vital for ensuring the longevity, safety, and operational
efficiency of structures and equipment across industries. Through the application of protective
coatings, galvanic protection, careful alloy selection, and the use of corrosion inhibitors,
industries can mitigate the detrimental effects of corrosion. Ongoing research and development
in areas like nanostructured materials, organic coatings, and smart monitoring systems offer
promising avenues for even more effective and innovative corrosion prevention solutions. By
investing in robust corrosion protection strategies, industries can significantly reduce costs,
enhance sustainability, and preserve the integrity of metal assets in the face of corrosion

challenges.
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