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The Komatsu HD785-7 is a widely utilized oft-highway dump truck in large-scale
mining operations, renowned for its high reliability and advanced hydraulic
systems used to operate the dump body. However, one of the most critical and
recurrent operational issues is low hydraulic power in the hoist system, which can
severely disrupt material transportation efficiency. This study employs the Eight-
Step Trouble Analysis Process to systematically diagnose and resolve the low
power issue affecting the hoist dump mechanism. The methodology includes
developing a troubleshooting chart, identifying potential causes, conducting field
observations and diagnostics, collecting operational data, and performing root
cause analysis. The investigation revealed that the primary cause of the
malfunction was a degraded or out-of-specification Electronic Pressure Control
(EPC) solenoid valve. The faulty EPC solenoid resulted in insufficient hydraulic
pressure being delivered to the hoist cylinder, thus impairing lifting performance.
Replacing the solenoid restored the hydraulic system to its optimal operational
state. This research demonstrates that a structured diagnostic approach is essential
for effective fault resolution in heavy-duty mining equipment. It offers practical
insights for field technicians and engineers aiming to enhance reliability, minimize
equipment downtime, and support preventive maintenance strategies in the mining
sector.
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Introduction

The Komatsu HD785-7 stands as a pivotal

heavy machinery mandates a systematic and
interdisciplinary  approach to troubleshooting,
integrating expertise from various domains such as
hydraulic engineering, electrical systems, and

piece of machinery in the mining sector, recognized
for its durable construction and intricate hydraulic
systems that facilitate the operation of its dump
body [1]. However, a prevalent operational
challenge encountered with these trucks is the
diminished hydraulic power in the hoist system,
which consequently hampers the efficiency of
material transportation [2]. Addressing such
operational impediments demands a meticulous and
structured diagnostic protocol to accurately identify
the fundamental cause and apply appropriate
remediation strategies, thereby restoring the
system's intended functionality and operational
capacity [3]. The complexity of hydraulic systems in
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mechanical components to ensure minimal
downtime and optimal performance, emphasizing
the importance of a holistic understanding of the
equipment's operational parameters and design
specifications, ensuring a comprehensive and
effective resolution of the identified issues. A
performance evaluation of the equipment is essential
to identify the root cause of failures, often involving
a team of experts from both the operator and service
company, and can lead to the implementation of
technological solutions to address the identified
problems [4].

To effectively tackle the challenge of low
hydraulic power in the hoist dump system of the
Komatsu HD785-7, a structured diagnostic protocol
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based on the Eight-Step Trouble Analysis Process is
employed, which serves as a robust framework for
systematically identifying and resolving intricate
technical issues in heavy-duty machinery. Initially, a
comprehensive troubleshooting matrix is developed,
operating as a visual and logical navigational
instrument that meticulously correlates potential
failure modes with specific diagnostic test
procedures and their respective corrective actions
[5]. Instead of merely guiding technicians, this chart
functions as an advanced expert system, facilitating
a data-centric diagnostic process through the fusion
of system schematics, sensor data interpretation
protocols, and critical performance indicator
benchmarks, thereby transforming raw data into
actionable insights for precise fault isolation [6].

Following the construction of the
troubleshooting chart, the subsequent phase
encompasses the identification of potential causes,
demanding a thorough evaluation of all system
components that might contribute to the
manifestation of low power in the hoist system [7].
This involves scrutinizing the hydraulic pump for
indications of wear or cavitation, meticulously
inspecting the hydraulic lines for any signs of leaks
or blockages, assessing the integrity of the hoist
cylinders for internal bypass, and evaluating the
operational performance of control valves,
particularly the Electronic Pressure Control solenoid
valve, which plays a crucial role in regulating
hydraulic pressure, highlighting the importance of
considering both mechanical and electrical aspects
in the diagnostic process [8].

Figure 1. Hoist Cylinder

The hoist cylinder on the dump body of the
Komatsu HD785-7 unit is a vital component that
functions to raise and lower the dump body during
the loading and unloading process [9]. This system
consists of several hydraulic cylinders designed to
withstand heavy loads and operate under extreme
conditions in mining environments, as shown in
Figure 1.

Several studies have investigated faults in
hydraulic systems, particularly those caused by
electrohydraulic components such as Electronic
Proportional Control (EPC) solenoids, which
modulate oil pressure and valve operation. One
study by [10] analyzed pressure irregularities in the
hoist system of off-highway trucks and identified
degraded EPC coil resistance as a primary cause of
slow or incomplete lifting. In a related investigation,
[11] examined solenoid performance under varying
thermal loads and found that excessive resistance
drift caused by prolonged vibration could lead to
valve opening failures [12].

Another study by [13] evaluated the impact of
hydraulic fluid contamination on EPC-controlled
systems and concluded that even minor particulate
contamination could interfere with valve spool
movement, reducing hoisting efficiency. Moreover,
[14] proposed a model-based fault diagnosis system
to monitor real-time deviations in hydraulic
performance, which proved effective in early
detection of power losses in mining trucks.

More recently, a comprehensive case study by
[15] highlighted the relationship between solenoid
resistance deviation and low-pressure faults in
Komatsu trucks. Their findings confirmed that
improper resistance values due to wiring issues or
aging solenoids caused insufficient magnetic
actuation of valves, disrupting the hydraulic flow to
the hoist cylinders [16].

Despite these developments, case-based
troubleshooting investigations involving Komatsu
HD785-7 wunits in field conditions remain

underrepresented in the literature. This study seeks
to bridge that gap by reporting a practical diagnostic
process performed at a coal mining site in East
Kalimantan, Indonesia [18][19]. Using an 8-step
troubleshooting framework, we identified the root
cause of a low-power hoist dump fault in an
HD785-7 wunit as a result of EPC solenoid
degradation. The study emphasizes the importance
of resistance-based solenoid health monitoring and
provides  recommendations for  predictive
maintenance strategies in electrohydraulic systems.
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Methods

To identify and resolve the low-power issue
in the hydraulic hoist system of the Komatsu
HD785-7 dump truck, this study adopted a
structured and systematic troubleshooting approach
widely applied in the heavy equipment maintenance
industry. [20] The methodology is based on an
eight-step fault diagnostic framework, ensuring
logical progression from symptom identification to
the implementation of corrective actions. This
framework is illustrated in Fig. 1.

Troubleshooting Chart
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Figure 2. Flow Chart for 8 Step Troubleshooting

The process begins with referencing the
manufacturer’s troubleshooting chart, which maps
common operational symptoms to potential
component-level issues. From this initial review, a
list of possible causes is formulated, focusing on
both mechanical and electrohydraulic subsystems.
The procedure then moves into the observational
and diagnostic phase, where system behavior is
assessed through visual inspection, performance
evaluation, and control input testing [21].

Subsequently, relevant operational data is
gathered through targeted inspection of hydraulic
components such as valves, pumps, filters, cylinders,
and electronic solenoids. These components are
evaluated for functionality, fluid condition, and
signal responsiveness using appropriate measuring
tools and control test procedures [22].

The analysis stage involves interpreting the
collected data in reference to Operations
Maintenance & Manual (OMM) specifications,
including standard pressure ranges, resistance
values, and system response parameters [23][24].
This enables precise identification of anomalies that
may indicate component degradation, improper
control signaling, or hydraulic inefficiencies. Once
the most likely cause is determined, a conclusion is
drawn, followed by the execution of corrective
action. This may involve component replacement,
recalibration, or system reconfiguration to restore
full operational performance [25].

Results and Discussions

The diagnosis of the low hoist power issue
on the Komatsu HD785-7 dump truck began with a
systematic analysis based on the unit's shop manual.
The primary symptom observed was a lack of
sufficient hydraulic force during the dump body
lifting process, despite normal engine operation.
This prompted the team to perform pressure testing
on the hoist circuit.
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Figure 3. Oil Cylinder Pressure Measurement

The pressure at the hoist system relief line
was measured using a calibrated digital hydraulic
pressure gauge. As illustrated in Fig. 2, the
measured pressure was 147 kg/cm?, significantly
below the standard range of 185-195 kg/cm? as
specified in the manufacturer’s shop manual. This
deviation clearly indicated a deficiency in the
hydraulic system’s ability to generate proper lifting
force.
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To identify the root cause, further inspection
was conducted on critical hydraulic and
electrohydraulic components. The first inspection
targeted the hydraulic oil level and filter strainer. As
shown in Fig. 3, both the oil level and the
cleanliness of the strainer were within acceptable
operational limits, suggesting that oil starvation or
contamination was not the primary issue.

Figure 4. Oil Level & Filter oil strainer

With all mechanical and fluid systems
functioning properly, the investigation shifted

toward the Electronic Proportional Control (EPC)
solenoid, a critical actuator that regulates the hoist
valve electronically. Electrical resistance tests were
conducted on the solenoid connectors. The readings,
summarized below, showed significant deviations
from standard reference values.

Figure 4. EPC Hoist HSOL Solenoid Measurement

Table 1. Measurement

Solenoid Resistance Resistance
Type (Male) (Female)
HEPC

Solenoid 7Q 6.08 MQ
HSOL

Solenoid 25Q 1TMQ

These values were outside the acceptable
resistance range indicated in the shop manual, as

shown in Table 1, suggesting internal coil
degradation, possibly due to thermal fatigue,
vibration, or aging of the solenoid windings.
Table 2. OMM Standard
Test Expected
Component Test Step Point | Resistance
1. Turn the BI_eI‘gvPe(e:n
starting (male) 15-20Q
Hoist EpC | SWitch OFF. 1y = o)
2.Disconnect
Valve connector Between
Solenoid | yppc, (gil; 1% Min. 1
3. Connect (1), (2)— MQ
T-adapter. ’
ground
1. Turn the B:I‘tsvgin
starting (male) 15-35Q
Hoist Lever | switch OFF. (1)- ()
Select 2.Disconnect
Between
Valve connector HSOL
Solenoid | HSOL. (female) Min. 1
3. Connect (1), (2)— MQ
T-adapter. ’
ground

The solenoid’s degraded performance would
result in an insufficient electromagnetic force being
generated, thus preventing the hoist valve from fully
opening and restricting the flow of hydraulic oil to
the cylinder. This was confirmed to be the primary
cause of the hoist dump power loss.

After replacing the EPC solenoid, a follow-
up pressure test was conducted. The hoist system
pressure was restored to the standard range of 185—
190 kg/cm?, and the dump body resumed normal
lifting performance. The corrective action verified
that the failure originated from the EPC control
circuit rather than mechanical or hydraulic elements.
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Conclusions

A systematic diagnostic procedure was
conducted to identify the root cause of a hoist dump
low power issue on a Komatsu HD785-7 dump

truck. Initial hydraulic pressure measurements
indicated a significant deviation from the
manufacturer's  specified  range,  suggesting

insufficient force delivery to the hoist cylinders.
Mechanical inspections of key components
including the hoist valve, demand valve, and
hydraulic filter showed no signs of mechanical
failure or contamination.

Figure 5. EPC Hoist Structure

Electrical diagnostics revealed abnormal
resistance values in both the HEPC and HSOL
solenoids of the Electronic Proportional Control
(EPC) system. These deviations impaired solenoid
actuation, resulting in incomplete valve operation
and restricted oil flow. Replacement of the EPC
solenoid restored hydraulic pressure to nominal
values and resolved the hoist performance issue.

The results confirm that solenoid degradation
within the EPC system was the primary cause of the
fault. Regular monitoring of solenoid resistance and
connector integrity is recommended as part of a
preventive maintenance strategy to minimize
downtime and maintain operational reliability in
heavy duty mining applications.
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