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Improving Accuracy in Assessing Conveyor Belt Condition:
Introducing an Innovative Diagnostic Solution
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Introduction

The conventional wear indicators for conveyor belts in mines, such as calendar age and
working time, have proven to be inaccurate in assessing the true condition of the belts. This
discrepancy often leads to inefficiencies in the maintenance and replacement strategies,
causing unnecessary energy and time loss. Conveyor belts are critical components of mining

operations, and their reliability directly impacts the overall efficiency and productivity of
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Assessing core condition ising DiagBelt system
When it comes to assessing the condition of the conveyor belt, selecting the right measure
becomes crucial. In this regard, the implementation of the DiagBelt magnetic system proves
invaluable. By scanning the belt, DiagBelt system enables the detection and sizing of
failures. Based on the identified failures, the DiagBelt system calculates two key parameters:

damage density and surface damage density. The first represents the average number of
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failures per meter of belt section (from splice to splice), while the second quantifies the

the  system.  Traditional  wear

textile breaker ply

indicators, based on calendar age and average surface area of failures per meter of belt section.
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To visualize the condition of the belt's core, an illustrative approach is adopted using color-

steel cord

working time, have long been used to
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determine the lifespan of conveyor coded maps. By assigning specific colors to different ranges of damage density and surface

belts. However, these indicators fail to damage density, a visual representation is created, allowing for a quick and intuitive

consider the actual wear and tear assessment of the belt's technical state. This color-coded map serves as a valuable tool for

core rubber

maintenance personnel, enabling them to identify areas of concern promptly and make

experienced by the belts, leading to

steel cord

informed decisions regarding the refurbishment or replacement of the conveyor belt. The

premature replacement or missed
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opportunities for refurbishment. The color-coded maps illustrating the example of encoded colors are presented in Figure 4.

Number of failures

structure of the St-type (steel cord) N

conveyor belt commonly used in mines

Figure 1. Conveyor belt with steel cords (a) cords without a breaker

is shown schematically in Figure 1. ply: (b) and with a breaker ply
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Introducing a diagnostic system

The reliance on calendar age and working time as wear indicators does not account for the

variations in the working conditions and operating environments of conveyor belts. Belts

Figure 4. Color-coded maps illustrating the condition assessment of the belt core using the DiagBelt system

operating under different loads, speeds, and material types may experience different rates
of wear and degradation. Moreover, the visual inspection of belts during regular

maintenance inspections is subjective and prone to human error. Previously used measures, such as calendar working time or percentage of expected life, do

The proposed system, DiagBelt, presents a comprehensive approach to the assessment of | |t always reflect the actual technical condition of the belt core. The weak correlation

the technical condition of conveyor belts in mining operations. It aims to address the between these measures and the density of damages on the belt (0.27 and 0.48) suggests

limitations of traditional indicators, such as calendar age or accumulated working time, by | | that relying solely on calendar time as an indicator for assessing the belt's condition may be

introducing a more accurate diagnostic method. By utilizing magnetic field analysis and insufficient. Introducing new metrics, such as damage density and surface damage density,

detection of damage in the steel cord core, DiagBelt enables reliable evaluation and represents a step forward in more accurately monitoring the technical state of the belt.

monitoring of belt condition. This allows for timely decisions regarding belt replacement

Pearson Product-Moment Correlations

Analyzing the Pearson correlation table (Figure 5)

or refurbishment, minimizing energy and time losses associated with sending belts for the 1,0 I— — 10

reveals stronger associations between

regeneration when they still have operational potential or when it is too late for effective Calendar time 048 0.27

percentage of expected life and the density of

refurbishment. Figures and 3 illustrate the installation of the DiagBelt measurement 048

damages. This indicates that the indicator of the Sericelifein%

system in industrial conditions, showcasing its practical implementation.
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belt's actual state is better reflected by the Expectedtime | 0
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and surface damage density as additional metrics,
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the evaluation of the belt's technical state and the

prediction of its remaining operational time can be

Calendar time
Service life in %
Expected time

Damage area

Damage density

further improved, facilitating more accurate

Figure 4. Corrogram — Correlation plot showing correlation
matrix of compared metrics with coloured cells that
represent the magnitude of the correlation between them

Figure 3 Installation of the magnetizing heads on the inspected
conveyor belt

Figure 2 Installation of the measuring head on the inspected

conveyor belt decisions regardmg maintenance.
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