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Abstract

With engineering architecture being shifted to meet the requirements of sustainable devel-
opment, the need for optimized design solutions places precise engineering methods at
the core of the contemporary industrial transition toward data-driven strategies. A timely
conversion to lightweight components in drivetrain systems has led to the prominent use
of high-strength polymer gears, establishing them as a critical point of interest in the field
of power transmission. However, as the conversion to polymer gears relies on expensive
and time-consuming laboratory testing, there is a standstill in evaluating the structural
properties specific to polymer gear design. In addition, one of the major concerns in the
development of polymer-based gear drives is linked with their operational performance
and dynamic response under fault conditions influenced by surface wear. To address these
difficulties, a framework for surface wear prediction is developed, enabling precise de-
sign optimization for specific drivetrain requirements. Computations of wear progression
over multiple duty cycles are built upon the mathematical background of Archard’s wear
theory, while internal changes in gear contact pressure distribution are constructed on
Winkler’s surface model. The framework provides an innovative support for polymer gear
systems, as it imports the three-dimensional (3D) scanning data of gear geometry, therefore
enabling the analysis of actual flank surfaces with designated surface modifications and
manufacturing errors. The framework’s effectiveness, confirmed by experimental valida-
tion, demonstrates a superior estimation of contact parameters and overall performance
compared to traditional design methods, highlighting scalable solutions that contribute to
ongoing industrial engineering objectives.

Keywords: polymer gears; surface wear prediction framework; 3D scanning; Archard’s
wear model; contact parameters

1. Introduction
Gears are pivotal components used in power transmission systems due to their opera-

tional reliability under complex load-bearing and dynamic excitation conditions [1]. The
extensive progression in materials science, especially in the field of polymer-based com-
pounds, has enabled a movement toward lightweight drive systems, positioning polymer
gears as a viable alternative to their metallic counterparts [2]. Their beneficial properties,
such as reduced mass, self-lubrication capabilities, corrosion resistance, dynamic char-
acteristics, and design compactness, are identified as core advantages in contemporary
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engineering applications [3,4]. However, their power transmission potential remains lim-
ited under severe operating conditions, culminating in transmission deterioration and
thermally induced failure [5].

As the majority of existing standards and available industrial studies focus on the
loading capacity of metallic gears, the design of their polymer counterparts relies heavily on
experimental test methods and advanced simulation frameworks to capture their intricate
thermo-mechanical and viscoelastic behavior [6–8]. Within the scope of sustainable devel-
opment, the requirements for material efficiency and lifecycle optimization have intensified
the deployment of data-driven and predictive design strategies [9,10]. This innovative ap-
proach enables reliable viability assessment, fault diagnosis, and performance malfunction
forecasting, reducing the need for costly experimental programs while supporting the latest
technologies developed in the changing design patterns [11–13].

As gear pair dynamics are influenced by the vast number of tooth shapes and module-
based parameters available, and governed by a highly interrelated design structure of
functional properties, the factor of complexity is recognized to play a role in identifying op-
timization variables [14,15]. Currently, optimization strategies are deeply coupled with the
difficulties in attaining comprehensive dynamic computation results due to the significant
gaps in the treatment of initial contact, mainly assumed based on nominal geometric values
corresponding to a perfect tooth surface [16,17]. As even the smallest surface deviations are
demonstrated to greatly influence the order of dynamic response, manufacturing errors,
tooth modifications, and gear faults emerge as crucial in dynamic modeling methods and
accurate malfunction diagnosis [18–20].

Currently, gear metrology relies on measuring and inspecting predefined tooth loca-
tions, mainly using tactile methods [21–23]. While these standardized procedures offer
high local accuracy, they often overlook the functional properties of the entire flank surface.
In addition, even with the narrow set of measurement points, tactile methods remain
underwhelmed in the time required, introducing a growing trend that employs high-class
optical methods for surface data acquisition, compliant with the in situ approach [24,25].
With the increasing accuracy of non-contact methods, a pathway towards distinct optical
methods is gaining traction due to their high sampling rates and escalating point cloud den-
sities, which are feasible for even the smallest surface measurements [26,27]. Furthermore,
trailblazing structured light methods overcome the challenges imposed by conventional
gear metrology, as multi-point areal measurements deploy relevant findings on geometric
deviations and surface errors [28–30].

A direct linkage between the internal excitations of the gear system and the dynamic
coupling of the tooth flank surfaces under the combined motion of rolling and sliding is
exhibited by multidimensional asperity interactions under high-scale contact pressures,
creating surface wear mechanisms and potentially more severe failure modes [31]. As gears
frequently operate under heavy-duty cycles, surface wear often extends to excessive levels,
followed by inevitable deterioration in contact patterns and compromised operational
reliability due to anomalies and nonlinear phenomena of load distribution in both ampli-
tude and configuration [32]. To address the dynamic degradation of contact topography,
a feedback on time-varying surface wear is constructed on computational frameworks,
employing mathematical models and theoretical blueprints, with Archard’s wear theory
being the most widely recognized in predictive wear modeling [33–35].
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As existing models and performance evaluation frameworks remain constrained by
assumptions of nominal geometry and the idealized initial state of contact, and neglect
manufacturing modifications and surface imperfections—which greatly influence wear
and load distribution—and overall dynamic excitation, a data-driven computational frame-
work for wear prediction and performance evaluation for polymer gears is proposed. A
central innovative aspect of the proposed framework is reflected in its interlinked treat-
ment of time-dependent wear progression and contact pressure distribution, allowing for
a functionality-oriented design strategy and providing a practical pathway toward the
predictive, efficiency-based development of polymer gear drives by employing the actual
data on tooth surfaces through high-resolution areal measurements, which enable viable
data on manufacturing modifications and surface imperfections.

The contributions of this research can be outlined in several aspects. First, an innova-
tive, data-driven approach is used to develop a wear prediction framework that accounts
for actual tooth surfaces with imperfections, which is crucial for representative data on
the internal changes in gear drive systems. Secondly, by employing a comprehensive
operational benchmark, performance indices are used to optimize gear drives, particularly
for the wear failure mechanism, aiding the engineering process in achieving balanced gear
design. And lastly, a new method for gear measurements is introduced, promoting the
improvement of the precision of structured light methods.

2. Materials and Methods
2.1. Computational Modeling and Input Data

In this research, the development of a wear prediction framework is based on Archard’s
wear model, the most generally used mathematical formulation for the amount of wear
between contacting surfaces undergoing relative sliding. As the model can be generalized
for diverse case-studies of both abrasive and adhesive types of cyclic contact, the wear-
induced geometric changes require data on wear depth, derived in an integral form.

Accordingly, the wear depth of a local surface point can be described as follows:

h = kW ·
∫

p·ds (1)

where h is the wear depth, kW is a dimensional wear coefficient, p is the normal contact
pressure, and ds is the sliding distance differential. Due to varying dynamic cycles and
contrasting drive specifications, there is no fixed set of rules for the evaluation of the wear
coefficient kW . Instead, kW is obtained empirically and can be regarded as a multivariable
function of transmission-governing parameters, lubrication settings, state of surface rough-
ness, and material hardness. To capture the challenging structural changes in geometry
during a cyclic wear process in gear teeth, an iterative numerical schema computes the
total wear depth by summing the incremental wear changes in individual wear cycles. The
total wear amount at any surface point, over a total of n cycles, can be expressed as

h =
n

∑
i=1

hi (2)

where hi represents the wear depth of the single i-th cycle. A proposed methodology
with an incremental parameter set removes the typical constraints of the contact problem,
providing a universal approach applicable to complex geometries and loading conditions.
An incremental method is leveraged upon the following hypotheses: (1) The material
hardness of the contacting surfaces remains unchanged in the course of transmission.
(2) The wear coefficient is a constant dimensional quantity of the averaged linear wear.
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As the contact interface is firmly linked to the engaging surfaces and associated data
on geometric changes, a boundary element method (BEM) solver is employed, serving as
the backbone of the developed framework. Notably, the sliding of the engaging surfaces
occurs over a small contact zone, with the aspect of contact width being substantially
smaller compared to the spatial gear dimensions, requiring a countable number of discrete
elements to capture the nonlinear interference state. Even with the prerequisite of a very
refined mesh at the moving interface of the tooth flank surfaces, generally outstretching to
the micrometer scale, the implemented solver proves computationally efficient, constituting
a paramount framework that overcomes the computationally costly efforts introduced by
the finite element method (FEM) and introduces an accompanying simplification in the
interaction order. The total wear depth, hi,j, of an arbitrary node ij at any discrete position
of the rotating contact, over n individual wear cycles, can be written as

hi,j = kW ·
n

∑
i=0

pn
ij·∆sn

ij (3)

where pn
ij and ∆sn

ij are the normal contact pressure and relative sliding distance at the node
ij, respectively, defining a deformable-body contact field metric. However, as the associated
notice on the governed coordinates of discrete elements requires a mesh restructure in the
domain of incremental wear depth, the constitution of a sophisticated computational model
must use an accurate input based on the geometric data of actual tooth flank surfaces. In
this character, the initial state of contact surfaces with geometric errors and tooth flank
modifications is determined by the areal measurements, using an optical approach with a
structured light method. A high-precision GOM 1 scanner (GOM, Zeiss Company, Carl-
Zeiss-Straße 22, 73447 Oberkochen, Germany) is used to obtain 3D areal measurements
of polymer gears with high resolution, enabling a resulting mesh with a high point cloud
density, comprising approximately 6 million points per scan. The number of nodes and
triangles is managed automatically by the smart polygonization feature, ensuring high
point cloud density in curved and detailed geometries through mesh refinement.

As the wear problem is linked to a specific domain of interest, the point cloud model
is customized to a single flank geometry by introducing a coordinate transformation to
a local coordinate system, thereby defining a geometric description of the actual tooth
surface as the initial state for the computational model. An input to the wear computational
framework is handled in the form of an American Standard Code for Information Inter-
change (ASCII) file, derived from the 3D mesh, storing the coordinate data of the tooth flank
geometry. The employed methodology for establishing an input to a wear computational
model is illustrated in Figure 1.

The spatial data on the x, y, and z coordinates of a single tooth flank constitutes a total
of 126,622 surface points, forming a wear computational input that captures the lead modi-
fications and end reliefs, as recognized in Figure 1. Additionally, a large number of points
allows for the recognition of even the smallest surface fluctuations, or more specifically,
machining marks resulting from the manufacturing process, as will be emphasized later. A
narrated procedure for establishing input, involving data on areal coordinates stored in an
ASCII file, proves to be more convenient for implementing the BEM solver and subsequent
wear computation. Equally important, an input with raw data can be easily applied to dif-
ferent frameworks, as its universal compatibility makes file storage effortlessly transferable
to other built-in simulation interfaces, constituting an input deployment method that is
usable for diverse scientific and engineering groups.
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Figure 1. Input establishment procedure.

2.2. Material and Geometry of Tested Gear Specimens

The developed wear computational framework is evaluated using a specific gear pair
configuration comprising a polyacetal copolymer (POM-C) gear and a C45E steel pinion
counterpart in dry-running engagement. Test specimens with spur gear geometry are
precision-machined by a hobbing process, enabling top-notch geometric and dimensional
accuracy using a profile hob cutter with an involute shape [36]. The main material and
geometric properties are displayed in Table 1. Figure 2 shows the distinction between the
materials using a radar chart with normalized values.

The polymer gear samples described in Table 1 feature tip and end relief modifications
of 0.1 mm and top land chamfering of 2.5 mm. While no visible geometric defects were
observed, surface imperfections and machining marks related to manufacturing quality
are expected to be captured by high-precision areal measurements. Since the reliability
of the framework is directly linked to the input data on frictional wear load capacity, the
study encompasses a dimensional wear coefficient, kW , as a means of portraying specified
abrasive engagement. Accordingly, the wear coefficient is rated in view of material qualities,
gear geometry, and operating load. The value of the wear coefficient, presented in Table 1,
is preselected based on the author’s previous experimental study in line with the stated
gear pair settings, and is treated as a constant due to stable operating temperature and
consistent, dry-running operation.

https://doi.org/10.3390/app16052186

https://doi.org/10.3390/app16052186


Appl. Sci. 2026, 16, 2186 6 of 14

Table 1. Material and geometric properties of gear pair configuration.

Material Properties/
Geometric Parameters

Polymer Gear Specimens Steel Pinion Counterpart

Value Test Method Value Test Method

Density 1.41 g/cm3 ISO 1183 [37] 7.85 g/cm3 ISO 683-1 [38]
Elastic modulus 2800 MPa * ISO 527-2 [39] 210 GPa EN 10083-2 [40]

Tensile strength at yield 67 MPa † ISO 527-2 340 MPa EN 10083-2
Elongation at yield 9% † ISO 527-2 0.17% EN 10083-2
Flexural strenght 91 MPa ‡ ISO 178 [41] 600 MPa EN 10083-2

Elastic flexural modulus 2600 MPa ‡ ISO 178 200 GPa ISO 7438 [42]
Poisson’s ratio 0.43 - 0.3 -
Specific heat 1.4 J/(gK) ISO 22007-4 [43] 0.46 J/(gK) DIN 51007-1 [44]

Thermal conductivity 0.39 W/(Km) ISO 22007-4 42.6 W/(Km) DIN 51007-1
Service temperature 100 ◦C § - - -

Coefficient of friction 0.2 ¶ [45]

Wear coefficient 5.58 × 10−6 mm3/(Nm) [46]

Standard rack profile ISO 53 A [47]
Module 3 mm

Gear ratio 1 (unity ratio)
Number of teeth 17
Pressure angle 20◦

Profile shift coefficient 0
Shaft diameter 25 mm

Face width 20 mm 21 mm

* at 1 mm/min; † at 50 mm/min; ‡ at 2 mm/min and 10 N; § short-term; ¶ according to VDI 2736.

 

Figure 2. Material properties of the gear pair configuration.

2.3. Computational Framework for Wear Prediction

To accurately describe the incremental wear progression and cumulative wear depth,
the framework integrates three leading algorithmic methods, as shown in Figure 3: geo-
metric update initialization (data on wear-induced changes in surface geometry), contact
analysis (computation of pressure contours), and wear computation (discretized represen-
tation of the worn-out tooth surface).
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Figure 3. Workflow of the computational framework.

The framework is designed to factor in the gear rotation, covering the complete load
cycle from the point of entry to disengagement through rotational increments matching
the number of discrete elements in profile direction. For the occurrence of a complete wear
cycle, involving both single and double-tooth pair contact, the rotation angle, as will be
shown later, amounts to 33◦. The pressure computation, at any discrete point within the
flank surface, employs Winkler’s surface model, transforming the contact interface into an
elastic continuum with a rigid indenter and elastic half-space, as shown in Figure 4.

 

Figure 4. Winkler’s surface model.

The elastic continuum solution comes down to resolving the field of displacement as a
3D time-varying wear function, u(x, y, t), described as follows [48,49]:

u(x, y, t) = d(x, y, t)− f (0)(x, y)− h(x, y, t) (4)

where d(x, y, t) is the contact indentation reckoned by the contact semi-width, a, and
f (0)(x, y) is the initial gap function of a discrete element. The computations of contact
pressure contours, or particularly the changes in contact pressures due to wear, at any time
interval, p(x, y, t), are expressed as follows:

p(x, y, t) = K·u(x, y, t) (5)

where K is Winkler’s constant, tuned to fit the elasticity problem, drawing a parallel to
the ratio of maximum contact pressure and displacement of an elastic half-space. For
more comprehensive details on computational contact analysis, readers are referred to the
author’s prior numerical work [50]. As the pressure state remains invariant to the small

https://doi.org/10.3390/app16052186

https://doi.org/10.3390/app16052186


Appl. Sci. 2026, 16, 2186 8 of 14

changes in wear depth, a threshold value is assigned, warranting a pressure update. Even
though the framework can operate with a random value, a threshold limit within this study
is determined numerically by the trial and error method to guarantee the pressure update
benchmark and to issue a viable wear prediction by equaling or surpassing the accuracy of
the GOM 1 scanner with respect to available processing resources and computational time.
Accordingly, the wear depth is summed up to a computationally predetermined value
of 1 µm, resulting in a surface update and associated transitions in contact pressures. In
addition, the described wear treatment proves computationally efficient due to the reduced
number of contact analysis solutions and streamlined simulation time.

3. Results and Discussion
3.1. Computational Results

To thoroughly grasp the wear mechanism across different phases of service life, a
set of simulations is performed using a diverse number of load cycles as a termination
criterion. As the simulation framework encompasses abrasive wear between surfaces with
distinct hardness values, the wear and associated geometric deviations of the steel gear are
considered negligible and, therefore, remain untreated by the computational model. The
framework allows for the direct imaging of wear distributions, derived as the inverse of
wear-induced surface deviations, which are important for depicting the wear progression
at the micro-scale over the course of a simulated timeframe.

Figure 5a displays the simulated wear progression after 0.5 × 106 cycles, with a
maximum wear depth of 0.072 mm at a roll angle of 0◦, denoting the tooth root area, and
face width of 0.294 mm. Visibly, the non-uniform wear distribution, directly linked to the
initial state of actual tooth surfaces, experiences greater fluctuations at the roll angle of
12.5◦ and face width in the range of 18.43 mm to 20 mm. Higher wear amounts at the
tooth root zone can be explained by the more severe sliding conditions at the start of the
engagement, or, particularly, by the greater sliding distances of mating surfaces during the
engagement. Figure 5b shows the wear distribution after 1.5 × 106 cycles. The overall wear
progression reaches its highest level, amounting to 0.011 mm, at the roll angle of 7◦ and
face width of 5.146 mm. Accordingly, a greater wear progression with an average value
of 0.08 mm is experienced at the tooth tip area and associated roll angles greater than 25◦.
As shown in Figure 5c, the wear distribution after 4 × 106 cycles exhibits a more uniform
pattern. As is noticeable, the highest wear progression occurs at the addendum area with
corresponding angles greater than 23◦. Additionally, the greatest wear depth of 0.104 mm
is located at a roll angle of 0◦ and a face width of 0.214 mm. Slighter wear fluctuations,
matching prior simulation outputs, are noticed at a roll angle of 12.5◦ and face width end
values. The observed wear advancement leads to apparent conversions in end relief radii,
clearly reducing the arc extent and, eventually, altering the contact interface within the
field of engagement, primarily with changes in sliding conditions, which gradually shift
toward the tooth tip area and pitchline zone. The wear distribution after 6 × 106 cycles,
presented in Figure 5d, results in uniform wear amounts in the lead direction. The overall
wear progression reaches a higher level, with the maximum values at a roll angle of 0◦ and
an average of 0.143 mm. The wear depth predominantly rises at the roll angles of 4.85◦

and 33◦, with peak increases of 0.041 mm and 0.043, respectively. As displayed, the wear
mechanism experiences a transient phase with the maximum wear being concentrated
toward the addendum area, resulting in an approximately equal wear distribution in the
profile direction.
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Figure 5. Wear depth: (a) 0.5 × 106 cycles; (b) 1.5 × 106 cycles; (c) 4 × 106 cycles; (d) 6 × 106 cycles.

Simultaneously, a set of pressure contours is obtained at the same benchmark values,
as a way to extensively investigate the decisive influence of surface imperfections and
intentional modifications on wear. Figure 6a displays the contact pressure distribution
after 0.5 × 106 cycles. The highest contact pressures, with a maximum of 76 MPa, are
zoned at a roll angle of 0◦, corresponding to heavier sliding conditions, and roll angles in
the range of 12◦ to 19◦, denoting the distinct single-tooth pair contact. It is obvious that
non-uniform pressure distribution is strictly related to the corresponding wear distribution,
mainly evident at a roll angle of 12.5◦ and face width beyond 17 mm. Figure 6b shows the
pressure contours after 1.5 × 106 cycles. As shown, the wear progression alters the pressure
at the expense of a marked contrast between single and double-tooth pair engagement.
In addition, the areas at the roll angles in the range of 20.5◦ to 27◦ experience greater
pressure compared to the previous stress state. The pressure update after 4 × 106 cycles,
presented in Figure 6c, experiences a slight decline in values, notably traced at the vicinity
of a 16.5◦ roll angle, equivalent to the pitch line zone. Wear progression after 6 × 106 cycles
results (Figure 6d) in more uniform pressure contours in the lead direction, with an elevated
pressure value overall. The peak pressure rise is encountered at the roll angles between
3◦ and 14◦, and 24◦ to 33◦.
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Figure 6. Pressure contours: (a) 0.5 × 106 cycles; (b) 1.5 × 106 cycles; (c) 4 × 106 cycles; (d) 6 × 106 cycles.

3.2. Framework Validation

As formerly outlined, the computational framework is verified by the experimental
means. A total of five gears are experimentally tested at a torque of 4 Nm, affiliated with
the value of the wear coefficient presented in Table 1, a rotational speed of 1000 rpm, and
a termination point of 6 × 106 cycles. Figure 7a presents the initial tooth profile surface,
obtained by the areal measurements. As the computational framework deals with a large
amount of recursive data and resource-intensive algorithmic background, it is important
to note that the graphical representation of surfaces and associated wear distributions
displays only a limited set of points, not even closely matching the actual point count,
strictly for preview purposes. Nevertheless, the previews prove sufficient in recognition of
the fractional-scale surface variations, as shown in Figure 7b. Figure 7c shows the measured
surface of the worn-out tooth profile after 6 × 106 load cycles, with a clear difference in
tooth thickness compared to the initial tooth geometry, and a maximum wear depth of
0.24 mm at the roll angle of 4.6◦ and respective face width of 10.08 mm. In Figure 7d,
the predicted worn-out surface of a representative gear sample reflects a great agreement
with the experimental data, showing only a minor divergence in results with a maximum
variation of 0.014 mm. In addition, a comparison of the measured and predicted worn-out
surfaces verifies the simulated wear depth distributions and contact pressure contours,
along with the featured dynamic behavior and accompanying rates of change in contact
parameters. The analysis clearly highlights the importance of a detailed dataset on initial
tooth surfaces as the capstone of the employed precise engineering methodology, with
decisive benefits over conventional models that are essential for the support of the gear
design process, and any attempt to minimize surface wear.
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Figure 7. Polymer gear tooth surface: (a) initial scanned surface; (b) surface deviations at characteristic
locations; (c) scanned surface after 6 × 106 cycles; (d) simulated surface after 6 × 106 cycles.

3.3. Performance Evaluation Strategy and Directions for Future Work

As evident from the introduced work, this surface wear prediction framework is
adaptable to versatile geometric settings and material properties, and can be upgraded to
account for the complex dynamic settings of gear systems without the need to utilize an
empirical value of the wear coefficient, therefore eliminating the need for excessive exper-
imental testing. The simulated environment allows for the comprehensive performance
evaluation of gear transmission at any point of service life, enabling a panoramic insight
into the wear mechanism and contact pressures. Even with only a limited knowledge of
material properties, the output data on contact pressures can be used to evaluate the stress
and fatigue-related performance of polymer gears in versatile environments, providing
highly practical information on the estimated lifetime, critical engagement areas in terms of
load-carrying capacity, and applicability limits in correspondence to predicted wear rates.
The performance evaluation of the gear configuration employed here suggests modifica-
tions in the character of tooth root relief. Removing the additional material from the base
area of the gear will provide more contact clearance and, as a result, reduce the contact
pressure values and the wear rates at the tooth root zone, which generally persisted at a
high level during the simulation. In addition, manufacturing with a higher tolerance grade
should be required to reduce the initial contact fluctuations. Even though the proposed
framework exhibits a great prediction accuracy, a validation under manifold conditions is
required, as different operational parameters, involving the interplay between rotational
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speed, load, and lubrication conditions, can greatly influence the contact stress state and
the accompanying wear mechanism.

4. Conclusions
Based on the presented computational results in comparison to the obtained experi-

mental data, the following conclusions can be drawn:

1. The introduced wear prediction framework provides a superior approach to the gear
design process, enabling a thorough analysis of contact parameters at any timeframe.
As presented, the proposed framework enables a performance evaluation that is
compliant with sustainably driven and precise engineering methods, allowing for
a detailed analysis of the load- and material-related properties of polymer gears in
simulated settings, and enabling the identification of optimization variables necessary
for the improvement of gear efficiency and lifespan.

2. The initial state of the tooth surface, involving geometric imperfections and manufac-
turing modifications, greatly influences the wear behavior and should be taken into
account in the development of wear prediction frameworks. As shown within the
study, even the smallest geometric deviations lead to a non-uniform pressure distribu-
tion that greatly influences the wear progression and, therefore, must be included for
reliable modeling. Accordingly, representative geometric data on the initial contact is
critical in this context.

3. Experimental data verify the accuracy of the computational framework, making
it applicable to manifold applications in the mechanical engineering community.
Even though the methodology is presented solely for the polymer gear topic, the
methodology is entirely transferable to a diverse set of contact problems. However,
feasible data on contact surfaces is required.

4. The output data on contact parameters quantifies the relevant operational behavior
and enables the performance evaluation of the simulated gear system, suggesting the
requisite changes and facilitating the design optimization.
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50. Muratović, E.; Pervan, N.; Muminović, A.; Delić, M. A Contact Mechanics Model for Surface Wear Prediction of Parallel-Axis

Polymer Gears. Polymers 2024, 16, 2858. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/app16052186

https://doi.org/10.1080/15397734.2010.501312
https://doi.org/10.1007/s11249-022-01657-5
https://doi.org/10.3390/lubricants6010028
https://doi.org/10.3390/polym15214275
https://doi.org/10.1177/0309324714567489
https://doi.org/10.3390/polym16202858
https://doi.org/10.3390/app16052186

	Introduction 
	Materials and Methods 
	Computational Modeling and Input Data 
	Material and Geometry of Tested Gear Specimens 
	Computational Framework for Wear Prediction 

	Results and Discussion 
	Computational Results 
	Framework Validation 
	Performance Evaluation Strategy and Directions for Future Work 

	Conclusions 
	References

