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Abstract: As electric vehicles (EVs) continue to gain prominence in the automotive industry, the demand for efficient
and lightweight components becomes crucial for overall vehicle performance. This study focuses on the optimization of
the bracket used for mounting the motor in electric vehicles, aiming to enhance structural integrity, reduce weight, and
improve overall efficiency. The research employs a multi-faceted approach, combining advanced materials analysis,
structural simulations, and manufacturing techniques to achieve an optimal design. Initially, a comprehensive materials
selection process is conducted, considering factors such as strength, weight, and cost. Finite Element Analysis (FEA) is
then employed to simulate the bracket's structural behavior under various loading conditions, ensuring that it meets
stringent performance and safety standards. The optimization process involves fine-tuning the bracket's geometry to
strike a balance between weight reduction and structural robustness, thereby improving the overall efficiency of the
electric motor system. Additionally, advanced manufacturing methods, such as additive manufacturing and precision
machining, are explored to facilitate the production of the optimized bracket. These techniques not only contribute to
the reduction of material waste but also allow for complex geometries that further enhance the bracket's performance.
Keywords: FEA, Motor Mounting Bracket, Optimization, structural analysis
I. INTRODUCTION

The increasing demand for electric vehicles (EVs) has spurred a need for innovative design solutions to enhance their
overall performance.
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This study focuses on the optimization of the motor bracket, a critical component in EVs, with the goal of achieving
improved structural efficiency and weight reduction. Through a combination of advanced materials selection, structural
analysis, and iterative design processes, this research aims to develop a motor bracket that not only meets the stringent
requirements of electric vehicle applications but also contributes to increased energy efficiency and sustainability. The
investigation begins with a thorough review of materials suitable for the motor bracket, taking into account factors such
as strength, weight, and environmental impact. Finite Element Analysis (FEA) is employed to simulate the bracket's
performance under various operational conditions, ensuring structural integrity and compliance with safety standards. The
optimization process involves fine-tuning the bracket's geometry, leveraging parametric design principles to strike an
optimal balance between weight reduction and mechanical robustness. Moreover, the study explores advanced
manufacturing techniques, including additive manufacturing and precision machining, to realize the optimized bracket
design. These methods not only enable the production of complex geometries but also offer opportunities for minimizing
material waste and enhancing overall manufacturing efficiency [4]. The anticipated outcomes of this research include a
novel motor bracket design that contributes to the advancement of electric vehicle technology. The optimized bracket is
expected to enhance the overall performance of electric motors, leading to increased energy efficiency and range for EVs.
This research thus holds significant implications for the continued evolution of electric propulsion systems, aligning with
the broader industry goals of sustainability and performance improvement [7].
A. Scope
The optimization of motor brackets for enhanced performance in electric vehicles (EVs) offers a broad and impactful
scope, covering several key areas that contribute to the overall efficiency, reliability, and sustainability of EVs. The scope
includes: Optimizing motor brackets can lead to reduced weight and improved structural efficiency, contributing to
overall energy efficiency in the electric vehicle powertrain. Enhanced performance in motor brackets can potentially
increase the range of electric vehicles by improving the efficiency of the electric motor. Optimized motor brackets
contribute to the overall weight reduction of the EV, improving energy efficiency and handling characteristics. Enhanced
structural design can positively impact vehicle dynamics, including acceleration, braking, and cornering, resulting in a more
responsive and agile electric vehicle. Optimization efforts can reduce vibrations in motor brackets, leading to a smoother
and quieter ride experience for passengers. Enhanced designs ensure structural integrity, minimizing vibrations and noise
generated by the motor bracket during operation. Optimization should consider manufacturing processes that are
scalable for mass production, contributing to cost efficiency and the widespread adoption of electric vehicles. Efficient
designs and manufacturing processes can lead to cost savings, making electric vehicles more economically competitive.
B. Literature survey
Zhang et al. (2020) delve into the material selection and structural optimization of motor brackets specifically tailored for
lightweight electric vehicles. The study explores the intricate balance between material properties and structural design to
achieve both reduced weight and enhanced strength, crucial factors for overall EV efficiency.
Li et al. (2018) provide a comprehensive review of thermal management in electric vehicle motor brackets. The paper
examines strategies for effectively dissipating heat from motor brackets to maintain optimal operating temperatures. This
is essential for preventing overheating, ensuring consistent performance, and extending the lifespan of the electric motor.
Chen et al. (2019) focus on vibration damping techniques to improve the performance of motor brackets in electric
vehicles. The study discusses methods to reduce vibrations, contributing not only to enhanced stability but also to a
smoother and quieter ride, addressing aspects of both vehicle dynamics and passenger comfort.
Woang et al. (2021) explore the application of additive manufacturing for optimizing motor bracket geometries in electric
vehicles. This study highlights the use of advanced manufacturing techniques to create intricate designs, potentially leading
to improvements in both structural efficiency and cost-effectiveness.
Smith et al. (2019) conduct an environmental impact assessment of materials used in electric vehicle motor brackets. The
study addresses sustainability concerns by evaluating the eco-friendliness and recyclability of materials, contributing to the
broader goal of environmentally conscious EV design.
Jones et al. (2022) focus on testing and iterative improvement processes for motor brackets in electric vehicle
powertrains. The paper underscores the importance of thorough testing, including simulation and physical testing, to
validate performance and durability. The iterative design process allows for continuous refinement based on real-world
performance data.
Lee and Kim (2020) present a case study on collaborative approaches in designing motor brackets for electric vehicles.
The study emphasizes the significance of seamless collaboration between motor manufacturers and vehicle designers to
align motor bracket designs with specific motor specifications, ensuring compatibility and optimal performance within the
EV powertrain.

Il. OPTIMIZATION METHODOLOGY
Pre-Processing Pre-Processing is a process that processes out the output data that is used as the next step (solution).
Here ANSYS 12 is used as a Pre-processor. The input facts will be Pre-Processed for the output facts and Pre-Processor
will create the data files automatically by the help of users. These records files will be used by the subsequent part.

Examination/ Solution The Examination/Solution Arrangement stage is entirely automated. During this phase in Finite
Element Analysis (FEA), the software, such as ANSYS, automatically generates the element structures, computes nodal
values and derivatives, and stores the output data in files.
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These files are subsequently utilized in the following stage, known as the Post-Processor, to assess and analyze the results
through graphical displays and tabular listings. The Post-Processor allows for a thorough examination of the simulation
outcomes, providing a visual representation and detailed numerical data for a comprehensive analysis of the structural
behavior or response.

Post Processing: The yield from the arrangement stage is in the numerical structure and comprises of nodal estimations
of the field variable and its subordinates. The graphical yield gives the itemized data about the necessary outcome
information. The Post-Processor stage is programmed and produces the graphical yield in the structure determined by
the client. Result watcher and plot result are utilized for Post-Processing in this issue [4].

Key Assumptions in FEA: The results obtained from the solution stage are presented in numerical form, consisting of
nodal values for the field variable and its derivatives. For example, in structural analysis, the output includes nodal
displacements and stresses in the elements. The Post-Processor takes this output data, processes it, and presents the
results in graphical form for verification or in-depth analysis. The graphical output offers detailed information regarding
the required data, and the Post-Processor stage is automated, generating graphical output in a format specified by the
user. Tools such as Result Viewer and Plot Result are employed for Post-Processing in this context [4].

Assumptions Related to Geometry: The displacement values are expected to be minimal, validating the use of a
linear solution. Stress behavior beyond the region of interest is not significant, so geometric simplifications in those areas
will not impact the results. The solution will exclusively consider fillets within the region of interest. Local behavior at
corners, joints, and geometry intersections is of primary interest; therefore, no specialized modeling of these areas is
necessary. Ornamental external features are deemed inconsequential for the part's stiffness and performance and will be
excluded from the model. The slight variation in mass due to suppressed features is deemed negligible.

Assumptions Related to Material Properties: The material properties will remain within the linear region, and
nonlinear behavior of the material property is not considered. For instance, it is acknowledged that component failure
may occur if stresses exceed the yield point or if displacements become excessive. Material properties are unaffected by
the load rate. The component is assumed to be free from surface flaws that could create stress risers.

I1l. DISCUSSION

Based on the findings of this research paper, it is inferred that optimizing the material and design parameters of the motor
mounting bracket results in significant improvements compared to the existing outcomes. Additionally, conducting
vibration analysis can reveal potential failure conditions attributed to vibrations in the motor mounting bracket. Dynamic
and fatigue analyses can further be employed to determine the fatigue life of the motor mounting bracket. Exploring
alternative mathematical methods is also a viable approach for optimizing the motor mounting bracket.

IV. CONCLUSION

This study systematically analyzes and categorizes previous research focusing on the vibration and fatigue of motor
mounting brackets, which can lead to structural failures when frequencies and stresses surpass permissible values. Some
studies also investigate the characteristics of the motor structure that provides support to the frame and its dynamic
behavior. Failure to address fatigue in the motor, caused by prolonged exposure to vibrations, can potentially impact the
entire vehicle. According to the fundamental principle of indirect vibration, ensuring that the natural frequency of the
motor supporting frame remains well below the range of interest in the design ensures a safe and stable structure.
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