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Annotation.

This paper explores the critical issues faced by hydraulic systems in heavy trucks
used in mining operations. It discusses common problems such as hydraulic fluid leaks,
contamination, overheating, and pump or valve failures, emphasizing their impact on
truck performance, safety, and overall operational efficiency in harsh mining
environments. The paper highlights how environmental factors like dust, extreme
temperatures, and heavy loads exacerbate these issues, leading to increased downtime
and maintenance costs. It also provides practical solutions, such as regular system
maintenance, improved filtration, effective cooling, and better operator training, to
mitigate these problems and enhance system reliability. Ultimately, the paper
underscores the importance of addressing hydraulic system failures to maintain
productivity and reduce the risks associated with equipment breakdowns in mining
operations.

Introduction

Heavy trucks in mining operations, such as haul trucks and dump trucks, are
essential for transporting ore, waste material, and other resources within a mining site.
These trucks are equipped with hydraulic systems that power various critical functions,
including lifting the dump bed, steering, and controlling the suspension. The reliability
of hydraulic systems is crucial to maintaining productivity and minimizing downtime
in mining operations. However, hydraulic systems in heavy trucks are subject to several
challenges that can lead to costly failures and reduced operational efficiency. This
paper explores the common problems faced by hydraulic systems in heavy trucks used
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in mining, their root causes, the impact on mining operations, and possible solutions to
mitigate these issues. Addressing these challenges is key to ensuring the smooth
operation of mining activities and extending the lifespan of the equipment.
Common Hydraulic System Problems in Heavy Trucks in Mining

Hydraulic fluid contamination is one of the most common and damaging issues
in mining trucks. Hydraulic fluid can become contaminated by dirt, dust, water, and
other particles, which can enter the system through inadequate sealing, damaged hoses,
or exposure to the external environment. In the harsh conditions of a mining site, dust
and debris are prevalent, making it easy for contaminants to enter the hydraulic system.
The primary cause of contamination is poor sealing and inadequate filtration, allowing
particles to infiltrate the fluid. Additionally, mining trucks are exposed to extreme
conditions, including dust, dirt, and moisture. Contaminants in hydraulic fluid lead to
excessive wear on components such as pumps, valves, and cylinders. This results in
reduced system efficiency, increased maintenance costs, and the potential for total
system failure. Operators may notice erratic hydraulic performance, including sluggish
operation of the dump bed or steering, overheating, unusual noises, and reduced lifting

power.
Table 1: Common Hydraulic System Problems in Mining Trucks
Problem Cause Effect Symptoms
Hydraulic Poor sealing, Increased Erratic
Fluid inadequate filtration, | wear on | operation,
Contamination exposure to dust and | components, overheating,
debris reduced efficiency | unusual  noises,
power loss
Hydraulic Worn  hoses, Fluid loss, Visible
Leaks seals, improper | loss of pressure, | leaks, low fluid
installation environmental levels, failure in
hazards hydraulic
functions
Pump Cavitation, Loss of fluid Unusual
Failures contamination, wear | flow and pressure, | noises (whining),
inability to operate | failure to lift,
functions dump, or steer
Overheating High loads, Degradation Overheated
inadequate  cooling, | of fluid, | fluid, sluggish
poor fluid quality component wear | operation, erratic
behavior
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Valve Contamination, Poor control Delayed or
Issues wear, incorrect | of hydraulic | erratic  response,
pressure functions poor control of
movements
Incorrect Wrong  fluid Poor Sluggish or
Hydraulic Fluid type or grade performance, jerky  operation,
component wear, | overheating,
overheating accelerated wear

Hydraulic leaks are a major concern in mining trucks, leading to fluid loss and
potentially hazardous situations. Hydraulic systems rely on hoses, seals, and fittings to
maintain pressure and prevent fluid leakage. However, these components can degrade
over time, particularly under the demanding conditions of mining operations. Leaks
typically occur due to wear and tear on hoses, seals, or valves, often exacerbated by
vibrations, high pressure, and exposure to abrasive materials on mining sites. In some
cases, improper installation or manufacturing defects can also contribute to leaks.
Hydraulic leaks cause a loss of fluid, which reduces system pressure and compromises
the ability to perform key functions, such as lifting or tilting the dump bed. In addition
to the loss of efficiency, hydraulic fluid spills can pose environmental hazards,
contaminating soil and water. Leaking hydraulic fluid is often visible around hoses,
seals, and joints. If left unaddressed, this leads to low fluid levels and can cause the
system to fail.

Caused by different hydraulic issues

Down time hours
4

Hydraulic issues

The hydraulic pump is the heart of the system, responsible for converting
mechanical energy into hydraulic energy by pressurizing the fluid. Pump failures in
mining trucks can cause significant disruption, as they lead to the loss of pressure and
fluid flow, rendering the hydraulic system inoperable. Pump failure can result from a
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variety of factors, including cavitation (the formation of gas bubbles in the fluid),
contamination, improper fluid levels, and wear from extended use. Low fluid levels or
contaminated fluid can cause damage to the pump’s internal components, leading to
complete failure. A failed pump means no pressure is generated, rendering critical
hydraulic functions such as lifting, dumping, and steering inoperative. This can lead to
costly downtime and repairs.

Average Repair Costs for Hydraulic Failures in Mining Trucks

Failure Type Parts Labor Fluid Total
Replacement | Costs Replacement | Cost
Contamination $2,000 $1,000 $500 $3,500
Hydraulic $1,500 $800 $300 $2,600
Leaks
Pump Failure $4,000 $1,500 $600 $6,100
Overheating $2,500 $1,200 $400 $4,100
Valve Issues $1,000 $700 $250 $1,950

Symptoms of pump failure include unusual sounds (e.g., whining or grinding),
erratic movement of hydraulic components, and failure to engage hydraulic functions.
Overheating of hydraulic fluid is another common issue in heavy trucks used in mining.
Hydraulic systems operate at high pressures and, when not adequately cooled, can lead
to the degradation of the fluid and accelerated wear on the components. Overheating
can occur when the system operates under heavy loads for extended periods, especially
in hot climates or when the cooling system is insufficient. The failure of oil coolers,
poor ventilation, or excessive system pressure can also contribute to overheating. High
temperatures cause hydraulic fluid to break down, leading to reduced lubrication and
increased friction within the system. Over time, this results in decreased efficiency,
component wear, and the potential for complete system failure. Operators may notice
that the hydraulic fluid becomes discolored, and the system may operate sluggishly.
There may also be an increase in noise or a decrease in lifting and dumping capabilities.
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The relationship between hydraulic system temperature and fluid
degradation. (Blue- Temperature (°C), Fluid Degradation Rate (%) )

Valves control the flow of hydraulic fluid through the system and are essential
for regulating the movement of the truck’s critical components. When valves
malfunction, they can cause improper or erratic movement of the dump bed, steering,
or suspension, which affects the overall operation of the truck. Valve issues are
typically caused by contamination, wear, incorrect system pressures, or poor-quality
components. Blockages or dirt accumulation inside valves can prevent them from
functioning correctly. Valve failures can lead to slow or jerky movements of the truck's
hydraulic functions, causing delays in operations and increasing the likelihood of
component damage. Symptoms of valve issues include delayed response times,
difficulty in controlling the dump bed or steering, or sudden and unexpected
movements of the truck’s hydraulic components.
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Mining process.

Using the wrong type of hydraulic fluid can cause significant issues in the
system. The hydraulic fluid must be chosen based on the truck’s specifications, taking
into account factors such as temperature, viscosity, and load conditions.Sometimes,
operators use incorrect or incompatible hydraulic fluids due to cost-cutting, oversight,
or lack of awareness about the specific requirements of the truck. Using improper fluid
can cause poor performance, component wear, overheating, and contamination, all of
which contribute to system failure. Incorrect fluid typically results in sluggish or erratic
operation, overheating, and the accelerated wear of seals and components.

Root Causes of Hydraulic Problems in Heavy Mining Trucks
Several factors contribute to the hydraulic problems faced by heavy trucks in
mining operations:
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Harsh Operating Conditions. Mining environments are often dusty, dirty, and
rugged, which can accelerate wear and tear on hydraulic components. Constant
exposure to vibrations, temperature fluctuations, and heavy-duty workloads can lead
to premature system failures. Insufficient Maintenance. Mining companies
sometimes fail to perform regular maintenance, leaving hydraulic systems vulnerable
to wear and damage. Inadequate fluid changes, lack of filter replacements, and
neglecting to check hoses and seals can result in operational failures. Operator Error.
Improper use or handling of hydraulic functions can contribute to system failure.
Overloading the truck or using hydraulic functions beyond their recommended limits
can put unnecessary strain on the system. Aging Equipment. Older trucks with
outdated hydraulic systems are more prone to leaks, contamination, and overall system
degradation. Aging seals, hoses, and pumps may not withstand the high demands of
modern mining operations. Poor Quality Components or Fluid. Using substandard
parts or low-quality hydraulic fluid can exacerbate issues such as contamination, leaks,
and overheating.

Impact of Hydraulic Failures on Mining Truck Operations

Hydraulic failures can have significant consequences for mining operations:

Operational Disruptions. Hydraulic system failures lead to downtime, which
disrupts the ability to transport materials and complete mining tasks on time. Prolonged
downtime can have a direct impact on the productivity and profitability of mining
operations. Increased Costs Repairing hydraulic systems or replacing failed
components can be costly. The cost of hydraulic fluid, replacement parts, and labor can
add up quickly, significantly increasing operating costs. Safety Risks. Hydraulic
failures, especially in critical functions like steering, braking, or dumping, can pose
serious safety risks to operators and other workers in the area. Environmental
Concerns. Hydraulic fluid leaks or spills can contaminate the surrounding
environment, leading to long-term ecological damage and costly cleanup efforts. Many
mining sites are located in sensitive areas where environmental regulations are strict.

Solutions and Preventive Measures

Regular Maintenance and Inspections. Routine checks and regular
maintenance schedules are crucial to keeping hydraulic systems in top condition. This
includes fluid level checks, hose inspections, and filter replacements. Upgrading to
Higher-Quality Components. Using durable, high-quality hoses, seals, and pumps
can reduce the frequency of hydraulic failures. Consider investing in advanced
filtration systems to reduce contamination. Training Operators Operators should be
trained in proper hydraulic system usage, including not overloading trucks, monitoring
system performance, and reporting problems early. Implementing Monitoring
Systems. Real-time sensors can monitor pressure, temperature, and fluid levels,
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helping to detect issues before they become critical. Predictive maintenance tools can
alert operators to potential hydraulic system failures. Enhanced Filtration and
Cooling. Installing advanced filtration systems and oil coolers can prevent
contamination and overheating, extending the life of hydraulic components and
ensuring optimal system performance.
Conclusion
Addressing hydraulic system problems proactively in mining trucks is not only
essential for minimizing operational disruptions but also for controlling long-term
costs. As demonstrated in the comparison of the various hydraulic issues and their
associated costs, investing in regular maintenance, upgrading hydraulic
components, and improving operator training can significantly reduce the frequency
and severity of hydraulic failures. Mining companies that prioritize these actions can
enhance productivity, lower repair costs, and contribute to a more sustainable
operation. Ultimately, these preventive measures will allow mining operations to
maximize their efficiency, reduce unscheduled downtime, and increase profitability
over time.
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