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EXECUTIVE SUMMARY

Industrial operations operating under abrasive, impact-intensive, and high-
temperature environments face persistent challenges related to premature
equipment wear. These challenges directly affect asset availability, maintenance
cost, safety exposure, and overall production efficiency.

Traditional wear strategies often rely on increased material hardness or thickness,
which can provide short-term benefits but frequently fail to deliver predictable
lifecycle performance. As a result, maintenance teams are forced into reactive
replacement cycles that increase downtime and operating costs.

Artha WearTech Solutions addresses wear as a reliability engineering challenge,
not merely a material selection issue. Through engineered chromium carbide
overlaytechnologies, formed wear components, and disciplined execution models,
Artha WearTech delivers solutions focused on extended service life, controlled
wear behavior, and total cost of ownership optimization.

This white paper outlines common wear mechanisms, limitations of conventional
approaches, and the engineering-led methodology used by Artha WearTech to
improve operational reliability across mining and heavy industrial applications.

WEAR AS A RELIABILITY CONSTRAINT

Wear manifests through multiple interacting mechanisms, including:

Contribution of Wear Mechanisms to Equipment Failure
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Multiple wear mechanisms act simultaneously to reduce equipment reliability in
mining and bulk material handling environments (ASM International, 1992;
Hutchings & Shipway, 2017).

Abrasion caused by hard mineral particles remains the dominant wear mechanism
in mining and processing environments, particularly in chutes, hoppers, and
transfer points. However, impact loading from large material fragments and high-
velocity flow significantly accelerates material removal, leading to non-linear wear
progression (ASM International, 1992).

Erosive wear further compounds the issue in pneumatic and dust collection
systems, where turbulent flow patterns concentrate material impingement on
localized surfaces (Roberts, 1999).

In mining and processing industries, these mechanisms directly influence:

e Mean Time Between Failures (MTBF)
e Maintenance intervention frequency
e Spare part consumption

e Safety exposure during shutdowns

e Total Cost of Ownership (TCO)

When unmanaged, wear becomes a leading constraint on equipment availability
and plant throughput.

From a reliability perspective, unmanaged wear reduces Mean Time Between
Failures (MTBF), increases the frequency of maintenance interventions, and
introduces safety risks during unscheduled shutdowns. As noted by Mobley (2008),
wear-related failures are amongthe most common drivers of reactive maintenance
in heavy industrial operations.

I1l.  LIMITATIONS OF CONVENTIONAL WEAR SOLUTIONS

Traditional wear mitigation strategies rely heavily on quenched-and-tempered
abrasion-resistant steels and increased material thickness. While these
approaches provide high initial hardness, multiple studies demonstrate that
hardness aloneis insufficient to ensure sustained wear resistance under combined
abrasion and impact conditions (Davis, 2004).

Conventional wear approaches typically focus on:

e Higher base-metal hardness
e Increased plate thickness
e Frequent replacement strategies
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These approaches present inherent limitations:

e Hardness loss with temperature exposure

e Rapid wear once the hardened layer is consumed
e Highreplacement labor and downtime costs

e Inconsistent performance across applications

Jenike (1964) and Roberts (1999) also highlight that poor flow geometry and material
turbulence exacerbate wear regardless of base material selection, reinforcing the
need for system-level engineering rather than material substitution alone. A
reliability-driven wear strategy must move beyond material hardness alone and
address wear at the microstructural and system-design level.

IV. ARTHAWEARTECH’S ENGINEERING-LED APPROACH

Artha WearTech Solutions operates with a philosophy centered on application-
specific wear engineering rather than substituting generic materials. The approach
integrates:

e Wear mechanism analysis

e Material selection based on operating conditions
e Engineered overlay configurations

e Fabrication quality control

e Fieldfeedback and lifecycle optimization

Engineering vs Material Substitution
@ Conventional Plates Strategy

@ Artha Weartech Strategy

Predictability

Reliability Impact

\

. Lifecycle Value

Engineering Fit Downtime Reduction

Engineering-led wear strategies outperform material-only
approaches across key reliability dimensions (Davis, 2004; ISO
55000).
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This methodology ensures that wear solutions are aligned with asset criticality,
operating environment, and maintenance strategy.

V. ENGINEERED CHROMIUM CARBIDE OVERLAY SOLUTIONS

Chromium carbide overlay (CCO) systems were developed to address the
limitations of monolithic wear steels by introducing a hard, wear-resistant surface
supported by a ductile structural substrate. Research published in Wear
demonstrates that high-carbide overlays maintain consistent abrasion resistance
throughout service life, resulting in predictable and linear wear behavior (Wang et
al., 2012).

Unlike through-hardened steels, CCO materials do not rely on bulk hardness for
performance. Instead, wear resistance is governed by the volume fraction,
distribution, and orientation of chromium carbides within the overlay matrix (Davis,
2004). Controlled crack relief patterns further mitigate residual and thermal
stresses, preventing crack propagation into the base material.

From a reliability standpoint, this microstructural stability enables maintenance
teams to plan component replacement based on known wear rates rather than
reactive failure.

ARCOPLATE is a chromium carbide overlay (CCO) wear plate designed for high-
abrasion environments. Key characteristics include:

Wear Performance Over Service Life
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Chromium carbide overlays deliver predictable wear life, unlike conventional abrasion-resistant
steels (Wang et al., 2012).
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e Highvolume fraction of chromium carbides for sustained abrasion
resistance

e Metallurgical bonding to a ductile base plate

e Consistent hardness throughout the usable overlay thickness

Typical Applications

e Chutes and transfer points

e Dump hoppers and apron feeders
e Excavator and shovel buckets

e Truckbedliners

e Crushers and millcomponents

ARCOPIPE AND FORMED WEAR COMPONENTS

Forcurvedand cylindrical systems, Artha WearTech provides Arcopipe and custom-
formed wear components. These solutions address common failure points in:

e Dustcollection systems

e Pneumatic conveying lines

e Cyclones and elbows

e High-velocity material transport zones

By integrating wear protection into the geometry of the system, Arcopipe reduces
turbulence, minimizes erosion, and extends maintenance intervals.

V. EXECUTION MODEL AND QUALITY ASSURANCE
Ideal execution models follow a distributed execution model supported by:

e Qualified fabrication partners

e Controlled welding and overlay procedures
e Standardized inspection and quality checks
e Repeatable fabrication processes

This model enables:

e Scalability across regions

e Schedule resilience

e Consistent quality across repeat projects

e Rapidresponse to unplanned maintenance events
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VII.
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Quality Assurance Principles
“Quality is embedded at every stage—not i
v Standardized procedures

v Traceable inspections

v Repeatable fabrication

v Documented acceptance

v Lessons-learned updates

Closed-loop execution improves repeatability, schedule reliability, and lifecycle performance.

LIFECYCLE COST AND RELIABILITY-DRIVEN DECISION MAKING

Modern asset management standards emphasize lifecycle value over initial capital
cost. ISO 55000 explicitly identifies total cost of ownership (TCO) and asset
availability as key performance measures in industrial asset management systems
(ISO 55000, 2014).When evaluated through a lifecycle lens, engineered wear
solutions deliver value through:

¢ Extended component life

e Reduced shutdown frequency

e Lower labor and installation costs
e Improved operational availability

Artha WearTech solutions are positioned not as cost-per-plate products, but as
reliability investments that align with maintenance and production objectives.

Studies in maintenance engineering consistently show that downtime and labor
costs outweigh material costs over the operational life of wear components
(Mobley, 2008). Engineered wear solutions that reduce replacement frequency and
unplanned shutdowns therefore deliver measurable economic value, even when
initial material costs are higher.

By addressing wear through application-specific engineering, material science, and
execution discipline, organizations can transition from reactive maintenance to
controlled, reliability-focused asset performance.
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Lifecycle Cost Distribution: Conventional
AR Steel vs Arcoplate
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Downtime and labor dominate lifecycle cost, making engineered wear
solutions economically favorable (Mobley, 2008; ISO 55000).

VIlIl. CONCLUSION

Wear management is a critical reliability discipline in heavy industrial operations.
Addressing wear through engineered, application-specific solutions enables
organizations to move from reactive maintenance to controlled, predictable asset
performance.

Artha WearTech Solutions combines advanced wear technologies, engineering
expertise, and execution discipline to deliver measurable improvements in uptime,
safety, and total cost of ownership. Through continuous field learning and
partnership with end users, Artha WearTech remains focused on delivering
long-term operational value.

IX. ABOUT ARTHAWEARTECH SOLUTIONS

Artha WearTech Solutions is an engineering-driven provider of advanced wear-
resistant technologies serving the mining, steel, cement, and heavy industrial
sectors. The company specializes in chromium carbide overlays, formed wear
components, and reliability-focused wear engineering solutions.
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