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Auto Mechanic Accessibility

Abstract

The accessibility to auto mechanics represents a
significant challenge in the automotive industry, as it
impacts individuals from diverse backgrounds and abilities.
This topic encompasses several dimensions, including
physical accessibility for people with disabilities, financial
accessibility for those with limited resources, and
educational accessibility for individuals with varying levels of
automotive knowledge. This design topic aims to
understand why existing solutions fall short in meeting the
diverse needs of this user group and why it is imperative to
bridge the accessibility gap within the automotive repair
industry. The research will involve a meticulous evaluation
and analysis of current automotive repair practices,
accessibility barriers, and user experiences. Through user
surveys, field observations, ergonomic studies, and
interviews with auto mechanics and customers, it is
intended to uncover the specific pain points and areas for
improvement. Moving forward, a solution for the challenges
faced in the auto mechanic industry will be developed. By
improving accessibility in these areas, it can create a more
inclusive and equitable automotive repair industry.

Keywords: Accessibility, Auto Mechanics, Accessibility Gap,
Equitable
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1.1 Problem Definition

In response to the evolving industry of automotive repair, there is a pressing need for innovative
solutions that not only address current challenges but also remain relevant over the next decade. The
COVID-19 pandemic has highlighted the significance of remote services, and after three years of remote
work, individuals have expressed a desire for time-saving solutions. Access to reliable and convenient
automotive services is particularly crucial, as an estimated 70% of Canadians lack the savings to cover
unexpected vehicle repair costs (2024). The financial constraints, coupled with limited access to affordable
and trustworthy repair services, emphasize the need for forward-thinking approaches like mobile
mechanics. Unlike traditional garages, mobile mechanics offer a cost-effective alternative, with an average
cost reduction of about 20 percent (Qosha, 2021). The accelerated growth of mobile repair, outpacing the
overall market during the pandemic, highlights the potential for reshaping the automotive maintenance
industry and meeting the changing expectations of consumers.

This project’s primary objective is to explore how advancements in automotive repair services can
address the changing dynamics and demands of the industry. The study will explore emerging technologies,
the impact of remote work trends, and the evolving preferences of consumers when it comes to vehicle
maintenance. The study will employ a multifaceted approach, incorporating surveys, interviews, and
observations with key stakeholders, including auto mechanics, industry experts, and vehicle owners. By
gathering comprehensive insights, the aim is to identify the challenges faced by consumers and
professionals alike, highlighting the need for innovative solutions. The research will provide backing to
design a product or service that not only caters to the current demands for accessibility and flexibility but
also anticipates future trends, ensuring long-term relevance and effectiveness.

of Canadians lack saving to cover
unexpected vehicle repair costs.

cost reduction with mobile
auto mechanics.
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1.2 Rational & Significance

To comprehensively understand the automotive repair service industry and enhance accessibility to auto
mechanics, the study will employ a multifaceted approach. Through means of surveys, user observations, interviews, and
academic resources, the research aims to systematically unveil the daily tasks performed by auto mechanics in Ontario,
delve into the spectrum of current services offered by both traditional garages and mobile mechanics, and understand the
different factors influencing consumers’access to auto repair. Key questions will explore the routine activities of mechanics,
consumer preferences in service selection, and barriers faced by individuals seeking automotive services. By addressing
these questions with a diverse methodology, the research endeavors to identify opportunities for innovation, streamline
service delivery, and ultimately enhance access to auto mechanics. By addressing these questions, the research aims to
identify opportunities for innovation, streamline service delivery, and ultimately enhance access to auto mechanics,
catering to the evolving needs of both service providers and consumers.

1.3 Background / History / Social Context

The revenue trajectory of the automotive repair industry is intricately linked to the evolving demands of
consumers, businesses, and government agencies. Despite a decline in industry revenue at a Compound Annual Growth
Rate (CAGR) of 0.2%, reaching $11.5 billion by the close of 2023, a notable resurgence marked the same year with a 4.5%
increase in profit, culminating at 7.8% (2023). This positive turn is primarily credited to the post-pandemic economic
recovery, catalyzing increased demand as individuals regain confidence in travel. The anticipated growth in demand
for mechanic services is further underscored by the projected increment in the average age of automobiles in Canada
throughout 2023 (2023). With the resurgence of individuals returning to the roads, there is an anticipated uptick in the
demand for mechanics. The year 2023 is poised to witness a slight increase in the average age of automobiles in Canada.
This shift is noteworthy as older vehicles inherently require more frequent repairs, thereby contributing to the overall
growth of the industry (2023). The growth rate of personal vehicles is expected rise in the total number of road motor
vehicles registered in Canada, which reached 26.3 million in 2022, indicating a marginal 0.3% increase from 2021
(Government of Canada,2023). Interestingly, the COVID-19 pandemic has reshaped consumer behavior, with a notable
boost observed in the mobile repair sector. The reluctance to leave homes or venture into traditional repair shops during
the pandemic has propelled sales in 2020 and 2021 to levels 50% higher than those in 2019 (Malik, 2022). This surge is
particularly pronounced among Generations Y and Z, as these demographics exhibit a preference for online transactions
and display reduced interest in establishing personal relationships with traditional repair outlets, aligning seamlessly with
the key buying preferences of these tech-savvy generations (Malik, 2022). The confluence of these factors paints a
comprehensive picture of the automotive repair industry’s landscape, where economic conditions, demographic shifts,
and changing consumer behaviors converge to shape its trajectory.

13



Chapter 2 - Research

2.1 User Research

2.1.1 User Profile - Persona

2.1.2 Current User Practice

2.1.3 User Observation - Activity Mapping

2.1.4 User Observation - Human Factors of Existing Products
2.1.5 User Observation - Safety and Health of Existing Products
2.2 Product Research

2.2.1 Benchmarking - Benefits and Features of Existing Products
2.2.2 Benchmarking - Functionality of Existing Products

2.2.3 Benchmarking - Aesthetics and Semantic Profile of Existing
Products

2.2.4 Benchmarking - Materials and Manufacturing of Existing
Products

2.2.5 Benchmarking - Sustainability of Existing Products

2.3 Summary of Chapter 2 - Topic Understanding



Auto Mechanic Accessibility Eve Mills

2.1 User Research

Surveys:

Through the initial surveys conducted, many invaluable insights pertaining to the industry emerged.
One notable discovery was the overwhelming consensus among 60% of respondents who expressed a
firm belief in the transformative potential of introducing mobile auto mechanics. This finding underscores
a shared sentiment among survey participants regarding the pivotal role that mobile services could play in
enhancing accessibility for customers seeking the expertise of mechanics.

An additional 60% of respondents identified the geographical distance to the dealership or
mechanic shop as a primary challenge in accessing automotive services. This dual emphasis on the
significance of mobility and proximity highlights a perceived gap in the current industry of auto mechanics,
suggesting that the existing solutions may not be optimally addressing the accessibility needs of both
mechanics and customers.

Several respondents also highlighted a prevailing issue within the automotive service industry,
signaling a noticeable problem with communication and trust between auto mechanics and their clientele.
The answers expressed by these respondents underscore a broader concern that extends beyond mere
mechanical expertise, emphasizing the crucial role of transparent and trustworthy interactions in fostering a
positive customer-mechanic relationship.

The survey responses collectively paint a picture of the industry’s acknowledgment of an
accessibility deficit. Mechanics, represented by survey participants, appear to align in the belief that a more
innovative and agile approach, such as the provision of mobile auto services, could bridge the existing gap
and redefine the customer-mechanic dynamic. Furthermore, the surveys shed light on the predominant
issues customers typically bring to traditional auto mechanic shops. Through the current business on the
market, it has been proven that these commonly encountered problems are conducive to mobile solutions.
This insight not only reinforces the viability of a mobile approach but also implies that adapting to a mobile
service model could potentially align more seamlessly with the prevalent needs of customers.

The preliminary survey results not only unveil a consensus among auto mechanics regarding the
need for enhanced accessibility but also point towards a strategic shift in service delivery as a means to
better address the challenges faced by both mechanics and customers in the current automotive industry.

AR RRRRARAN

60% of respondents identified the geographical distance to the dealership or mechanic shop as a primary
challenge in accessing automotive services.
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Interviews:

The insights derived from interviews conducted within the industry closely mirrored the trends iden-
tified in the survey responses. Two mechanics provided a real life perspective on the challenges and dynam-
ics prevalent in the automotive service sector.

Interviewee #1, who regularly engages with customers, highlighted the complexities when it comes
to customer service within the mechanics’' realm. The interviewee highlighted the difficult nature of deal-
ing with customer inquiries and concerns, attributing the difficulty to a historical context where previous
technicians may have erred in diagnoses or attempted to upsell unnecessary services. This historical skep-
ticism, as described by Interviewee #1, places a premium on the current mechanic’s ability to navigate and
rebuild trust with customers. Moreover, Interviewee #1, who frequently travels to job sites, underscored
the importance of tool storage, organization, and accessibility in optimizing job efficiency. Recognizing the
significance of a streamlined workflow, not only benefits the mechanic but also contributes to an enhanced
experience for the customer, aligning with the overarching theme of efficiency and accessibility identified in
the survey responses.

In contrast, Interviewee #2, primarily stationed in a static auto mechanic shop, provided insights into
the challenges associated with customers not bringing their vehicles in regularly. This situation often results
in a need for more extensive repairs than initially anticipated. Interviewee #2’'s perspective reinforces the
notion that there is a pressing need for a more convenient and accessible means for customers to address
routine maintenance and inspections, thus potentially averting more substantial repairs in the long run.
Additionally, Interviewee #2 shed light on the financial considerations that impact customer engagement
with auto mechanic services. The interviewee suggested that the existing service offerings contribute to the
current financial gap, potentially dissuading some customers from seeking regular auto maintenance feed-
ing into the loop. This financial aspect further underscores the necessity for the industry to explore more
inclusive and cost-effective solutions to encourage a higher frequency of customer visits.

In summary, these interviews provided two very beneficial perspectives of the challenges faced by
mechanics, encompassing customer trust-building, operational efficiency, and financial accessibility. The
narratives shared by Interviewee #1 and Interviewee #2 collectively highlight the need for a new approach
in redefining industry practices to foster stronger customer relationships and address underlying issues to
regular auto maintenance.

17



Auto Mechanic Accessibility Eve Mills

Video Observation:

During a video observation of “A day in the life of a mobile auto mechanic,” many challenges became
evident, underlining the unique difficulties faced by professionals operating in this specialized field. The in-
tricacies of their work environment presented hurdles that demand innovative solutions for seamless opera-
tions.

One of the prominent challenges noted was organizational issues. The constant movement and
vibrations during transit led to difficulties in maintaining a well-organized workspace. The observation
revealed instances where parts and drawers would unexpectedly dislodge, showcasing the need for robust
organizational strategies tailored to the mobile nature of the mechanic’s job.

The issue of navigating back and forth between the vehicle and the workstation emerged as another
significant challenge. The mobile auto mechanic must be in constant movement between the car being ser-
viced and their truck’s workstation, highlighting the importance of efficient spatial organization to minimize
time wastage and maximize productivity.

In addition to these physical challenges, the video observation highlighted the importance of ade-
quate lighting for signaling the mechanic’s presence to others. The use of hazard lights (4-ways) was iden-
tified as a key safety measure, emphasizing the need for proper illumination to alert people to the ongoing
work, especially in diverse outdoor settings.

Insufficient room from the jack, coupled with tools scattered on the floor, was also identified as a pri-
mary problem affecting the efficiency of the mobile auto mechanic. This challenge speaks to the necessity
for creative solutions in equipment design and layout to optimize the available space and ensure a safe and
organized working environment.

In summary, the video observation illuminated the many challenges faced by mobile auto mechan-
ics, ranging from organizational hurdles to safety concerns. The insights gained highlight the importance of
developing tailored solutions that account for the unique demands of this profession, ultimately enhancing
the overall efficiency and effectiveness of mobile auto repair services.

18
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2.1.1 User Profile - Persona

This thesis is specifically focused on auto mechanics, a profession historically dominated by men. In
Ontario, only one percent of auto service technicians are female, highlighting a significant gender disparity
in the industry (Galloway, 2020). While the primary audience is male auto mechanics, the thesis also needs to
examine and address barriers preventing women from entering the field. The goal is to promote inclusivity
and diversity within the traditionally male-dominated profession.

19
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2.1.2 Current User Practice

In the current user practice within the auto mechanics field, professionals navigate a spectrum of
tasks, categorized into routine and non-routine tasks. Routine tasks involve standardized maintenance
procedures and inspections, with attitudes emphasizing precision and efficiency. Non-routine challenges,
such as unique repairs or diagnostic complexities, demand adaptive procedures and a problem-solving
mindset, reflecting a dynamic and resourceful approach. Contextual influences, including the work
environment and customer interactions, further shape the auto mechanic’s experience. If a customer does
not seem to under why a mechanic is doing what they are doing, the job may become more difficult as the
mechanic now has to deal with the social education aspect of the job. The ability to seamlessly transition
between routine and non-routine tasks, coupled with an awareness of contextual nuances, highlights the
comprehensive skill set required in the profession. This contributes to a dynamic and responsive user
experience, ensuring that auto mechanics can adapt and meet the diverse needs of their clientele.

20
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2.1.3 User Observation - Activity Mapping

Video Observation

21
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Task Mapping
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Usability Issue Takeaways

- Organization: Lack of systematic organization in the mobile auto mechanic’s workspace, leading to
inefficiencies and potential delays in service.

- Parts Falling Out/Drawers Falling Out When Driving: Inadequate securing mechanisms for parts and
drawers in the mobile workshop, posing a risk to both the mechanic and the tools/equipment
during transit.

- Back and Forth Between Car and Workstation: Excessive movement between the vehicle being
serviced and the portable workstation, potentially causing inefficiencies and extended service
times.

- Uneven Ground: Challenges posed by uneven surfaces at job sites, impacting the stability of the
mobile workshop and creating potential safety hazards for the mechanic.

- Lighting to Signal Presence (4 Ways): Insufficient lighting mechanisms to signal the presence of the
mobile auto mechanic, particularly on roadsides or in dimly lit areas, potentially compromising

safety.

- Not Enough Room from Jack: Limited space around the jack, hindering the mechanic’s ability to
perform tasks effectively and compromising the overall efficiency of the service.

- Tools on Floor: Presence of tools on the floor, potentially leading to disorganization,safty
hazards, and difficulties in locating and accessing necessary equipment during service tasks.

23
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2.1.4 User Observation - Human Factors of Existing Products

Current products in the auto mechanics market predominantly target experienced men, reflecting
the historical male-dominated nature of the industry. This design approach may impact the usability for
smaller women and potentially smaller men. Products such as tool storage chests, creepers, mobile
hydraulic lifts, and truck tool storage are designed with assumptions about user physical requirements,
potentially posing ergonomic challenges for a more diverse workforce. There’s an opportunity for innovation
to create more inclusive and user-friendly designs that accommodate the evolving demographics within the
auto mechanics profession.

2.1.5 User Observation - Safety and Health of Existing Products

Current products in the auto mechanics industry consistently prioritize durability and material
selection as well as safety features. These benchmarked products are characterized by robust construction
using heavy-duty materials, providing resilience against wear and tear and ensuring a prolonged lifespan.
Safety is a leading concern, leading to the incorporation of features like locking mechanisms, stability
enhancements, and proper weight distribution, collectively fostering a secure working environment for auto
mechanics.

In addition to these product characteristics, adherence to Occupational Safety and Health
Administration (OSHA) regulations significantly influences product design. Compliance with OSHA
standards, encompassing aspects such as proper labeling, guarding, and ergonomic considerations, is
imperative (2018). This extends to addressing challenges related to material handling and chemical
exposure, aligning with OSHA regulations to guarantee a safe and healthy workplace for auto mechanics.
The integration of these elements highlights the industry’s commitment to both durability and safety,
meeting strict regulatory standards and catering to the unique needs of auto mechanics.
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2.2 Product Research
2.2.1 Benchmarking - Benefits and Features of Existing Products

25
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2.2.2 Benchmarking - Functionality of Existing Products

Functionality Takeaways

Efficient organization in tool storage products enhances functionality, offering mechanics streamlined access to
their equipment. Innovations like the creeper prioritize accessibility and comfort, facilitating easy

Eve Mills

maneuverability beneath vehicles while reducing physical strain. Mobile hydraulic lifts provide a versatile

solution for raising vehicles, boasting compactness and portability, though they necessitate a power source to
accompany them. Truck tool storage, tailored for mobile requirements, primarily remains stationary outside of

the truck.
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2.2.3 Benchmarking - Aesthetics and Semantic Profile of Existing Products

Aesthetic Takeaways

The prevalent design trend in the product offerings is characterized by a rugged aesthetic, with an overarching
theme of durability and toughness. Across all products, the color palette prominently features the shade black,
contributing to a bold and robust visual identity. The strategic addition of additional colors, mainly red and
yellow, serves to accentuate key elements and draw attention to important features. This color combination not
only reinforces the rugged appearance but also conveys a sense of energy and visibility. The consistent use of
black, along with the selective incorporation of red and yellow, creates a cohesive and impactful design language
across the product lines.

29
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2.2.4 Benchmarking - Materials and Manufacturing of Existing Products
Materials

Auto mechanics equipment is primarily selected based on functionality and durability. While
aesthetics are a consideration, they don't play the primary role in decision-making when it comes to making
purchases which is why the material is such an important factor.
Tool Storage

When considering current tool storage options, three main materials—wood, plastic, and

metal—come into focus. While each material has its own set of pros and cons, metal emerges as particularly
well-suited to meet the overall wants and needs of auto mechanics.

30
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Upon examining the current market materials and their respective prices, it becomes evident that
metal options are the most expensive, while plastic alternatives are the most economical. However, it is
noteworthy that their prices remain quite comparable. In considering sustainability, the lifespan of the
product becomes a crucial factor, which is why metal tool chests are often favored. Among the available
materials, steel tool chests stand out as the most durable option (GlobalSpec).

In assessing sustainability, it's crucial to examine how the chosen material impacts other components
within the mechanical system. Wood is often preferred for its unique quality of possessing a relatively high
thermal insulative value. This characteristic ensures optimal temperature control, reducing the likelihood of
tools inside the storage experiencing rusting (Covingtonandsons, 2023). This factor also becomes evident
when considering durability. Steel tool chests, being the most durable (GlobalSpec), play a crucial role in
ensuring tool safety and minimizing the need for property replacement ie. getting thrown out. On the
contrary, plastic, lacking in durability for its intended purpose, may require more frequent replacements,
leading to a shorter lifespan and more wastage, but provide a lightweight solution.

When considering the end-of-life phase for product materials, recycling emerges as a key strategy to
mitigate environmental impact. Wood, known for its recyclability, often requires processing at
specialized facilities where it undergoes careful assessment, grading, and sorting (Nick, 2023). On the other
hand, certain types of plastic can be recycled, but the quality tends to degrade after 2-3 cycles. It's worth
noting that only a reported 5% of plastic is effectively recycled (Sullivan, 2022). Metal, particularly steel, is
notably advantageous in terms of recycling, as it can be recycled 100% without any loss of quality (2023).
However, it’s essential to consider whether the metal is coated with any substances during the recycling
process. Many coatings can be recycled alongside the metal, for those that can't, they are easily removable
before the recycling process begins (Powdertech Surface Science). In addition to tool chests, steel is the
predominant material utilized in the construction of hydraulic lifts used by auto mechanics everyday
(Industrial Quick Search).

Figure1 Lifecycle (APEAL, 2020)

31



Auto Mechanic Accessibility Eve Mills

Finally, silicon is a frequently used material for coating tools and equipment. However, it falls short in
terms of environmental friendliness. The production of silicone involves hydrocarbons derived from
petroleum, making it unsustainable. Recycling silicone is challenging, as most facilities do not accept it thus
making it not the most desirable material (2022).

Alternative materials

When plastic is considered the optimal material, exploring superior alternatives, such as bioplastics is
crucial. One noteworthy example is PLA, derived from corn, which is gaining widespread acceptance among
producers. This material distinguishes itself with eco-friendly attributes, utilizing only 1/3 of the energy
required for common plastics production. Moreover, PLA emits 70% fewer greenhouse gasses during landfill
degradation, contributing to an overall reduction in emissions by 25% or more (RoadRunner).

Lastly, a material with similar properties to silicon is natural rubber. Rubber is notable for being a
natural and renewable resource that can be recycled (Airboss of America, 2023). In addition, rubber is
considered a rapidly renewable resource, with a harvest cycle of less than 10 years. This characteristic,
coupled with its tendency to require fewer inputs, contributes to a lower environmental impact overall
(Airboss of America, 2023).

Manufacturing
Selecting appropriate materials is crucial not only for sustainability but also for functionality and

manufacturability. Current manufacturing techniques for metal tool chests primarily involve metal bending
and puncturing, followed by securing the components with bolts and welds (2016).

Figure2 Manufacturing (Liao, Aomura, Gupta, Duflou,

32

Auto Mechanic Accessibility Eve Mills

The final step in the process is powder coating, a method employed to enhance the product’s
longevity (2016).

Figure3 Manufacturing (Panneau d’administration)

Handles are typically pressed into metal doors during the manufacturing process. However, when
handles are considered an additional part in the assembly, hydroforming is the method of choice (Ismadmin,
2019). Hydroforming offers a method to intricately shape metal tubes while preserving their strength.

Figure4 Manufacturing (Inoxveneta, 2020)
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2.2.5 Benchmarking - Sustainability of Existing Products

In the context of designing products for the auto mechanics industry, material selection emerges as
a critical factor, given the physically demanding nature of the subject matter. To ensure the resilience and
longevity of the products, a deliberate emphasis on robust materials is important. Steel alloys, renowned for
their strength, form a foundational choice, particularly in constructing components like tool storage chests
and mobile hydraulic lifts. Heavy-duty plastics, engineered for toughness, contribute to weight reduction
without compromising strength, ideal for various product elements. The use of powder-coated finishes not
only enhances aesthetics but also provides an additional layer of protection against wear and corrosion. In
aligning with the rugged and challenging environments of auto mechanics, the strategic selection of strong
materials highlights a commitment to durability and product performance.

As previously mentioned, steel remains the primary material of choice for manufacturing tools used
by auto mechanics, including tool chests and hydraulic lifts. The selection of steel as the primary material
appears to be the current optimal choice, meeting the durability requirements of the job while also aligning
with environmental considerations. Manufacturing with materials that are tailored for the intended purpose
not only meets performance requirements but also prioritizes the health and safety of the users. This ensures
that the tools do not break or pose harm during use.

As of now, Dewalt, a leading manufacturer of power tools and workshop storage solutions, is
dedicated to minimizing its environmental impact. When any Dewalt product reaches the end of its life
cycle, consumers can send it to the designated address, where the company ensures proper recycling of the
product (DEWALT).

Milwaukee, another prominent brand in the workshop industry, offers a range of power tools and
workshop storage solutions. Their current product lineup reflects a commitment to sustainability, with over
90% of their electricity sourced from renewable sources, generating nearly 30,000,000 kWh/year in
renewable energy. In a further effort to reduce environmental impact, Milwaukee has upgraded to
high-efficiency HVAC equipment in half of their facilities, resulting in decreased energy consumption.
Additionally, their commitment to waste reduction is evident, diverting more than 200,000 Ibs of plastic
from landfills annually across their facilities (Milwaukee).
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Analysis: Materials & Manufacturing

Based on the information gathered, it is advisable to adhere to a proven approach. For materials,
stainless steel stands out as the optimal choice, being both sustainably 100% recycled and durable enough
to meet the job’s strength requirements. The evaluation of various steel types is crucial, and certain steels,
like carbon steel, may not align with the required conditions that stainless steel does, particularly in terms of
corrosion resistance and thermal conductivity, as outlined below. When it comes to coatings for grip, opting
for natural rubber over silicone offers the necessary properties while being more environmentally friendly.
This strategy strikes a balance between performance, sustainability, and reduced environmental impact
in the workshop industry. The manufacturing method of bending and welding will remain the preferred
choice, as it consistently delivers optimal outcomes in terms of quality, cost-effectiveness, and sustainability.

Figure5 Manufacturing (Drew, 2022)
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2.3 Summary of Chapter 2 - Topic Understanding

In analyzing existing products in the auto mechanics industry, key takeaways emerge. Functionality
considerations prioritize efficient organization in tool storage but pose limitations in the mobility of bigger
tool storage products. Aesthetic trends emphasize a rugged design with a bold black color palette,
complemented by strategic use of red and yellow. Material choices, including robust steel alloys and
heavy-duty plastics, reflect a commitment to resilience and longevity. Sustainability is seen through the
strategic selection of strong materials, aligning with the demanding nature of auto mechanics. These
insights provide a foundation for addressing industry challenges and fostering innovation.

36

Auto Mechanic Accessibility

37

Eve Mills



Chapter 3 - Analysis

3.1 Analysis - Needs

3.1.1 Needs / Benefits Not Met by Current Products
3.1.2 Latent Needs

3.1.3 Categorization of Needs

3.2 Analysis - Usability

3.2.1 Journey Mapping

3.2.2 User Experience

3.3 Analysis - Human Factors

3.3.1 Product Schematic - Configuration Diagram
3.3.2 Ergonomic - 1:1 Human Scale Diagram

3.4 Analysis - Aesthetics & Semantic Profile

3.5 Analysis - Sustainability: Safety. Health, and Environment
3.6 Analysis - Innovation Opportunity

3.6.1 Needs Analysis Diagram

3.6.2 Desirability, Feasibility, & Viability

3.7 Defining Design Brief



Auto Mechanic Accessibility Eve Mills

3.1 Analysis - Needs

Current auto mechanics products face many different challenges. Addressing these issues presents
opportunities for enhancing accessibility, efficiency, and inclusivity in future product designs.

3.1.1 Needs / Benefits Not Met by Current Products

Current auto mechanics products fall short in meeting critical needs, notably in the areas of
accessibility, tool storage, mobility, and customer communication/trust. Accessibility to mechanics is
hindered by limitations in the mobility of tool storage solutions, restricting the seamless transport of tools to
various job sites. Tool storage itself faces challenges, lacking user-friendly organization that would
optimize efficiency in tool retrieval and storage while working on a vehicle. Moreover, the current products
may not adequately address the mobility needs of mechanics, especially in terms of truck tool storage,
which is generally immobile outside of the truck. Additionally, there is a notable gap in addressing
communication and trust between mechanics and customers, suggesting a need for improved features or
mechanisms to enhance customer interaction and confidence in the auto mechanics’ service. These unmet
needs underline opportunities for innovation and enhancement within the auto mechanics product
landscape.

3.1.2 Latent Needs

Latent needs in the realm of auto mechanics products extend to essential aspects such as anti-theft
features, easy maintenance, security, and road safety. The demand for anti-theft features highlights a desire
for enhanced protection of valuable tools and equipment, requiring innovative solutions to deter theft and
ensure the security of assets. Easy maintenance is a latent need indicating a preference for products that are
user-friendly, allowing mechanics to perform routine upkeep effortlessly, ultimately contributing to
prolonged product life and optimal functionality thus saving money in the long run.

Additionally, the latent need for road
safety features signifies a growing awareness
of the importance of products that contribute
to a secure and hazard-free working
environment, particularly for mechanics who
operate on job sites or alongside roadways.
Recognizing and addressing these latent
needs presents opportunities for the
development of products that align more
closely with the evolving demands and
preferences within the auto mechanics industry.

40

Auto Mechanic Accessibility Eve Mills

3.1.3 Categorization of Needs

Physiological Needs:

- Adequate compensation, access to safety gear, and a comfortable working environment are funda
mental for meeting physiological needs.

- Ensuring that mechanics receive fair pay, have proper safety equipment, and work in a
well-maintained shop contributes to fulfilling the bare needs of needs of food, shelter, rest, and
safety.

Safety Needs:

- Job security, a safe workspace, and protection from workplace hazards are essential for addressing
safety needs.

- Providing job stability, implementing safety protocols, and maintaining a secure working
environment help fulfill the safety needs of auto mechanics.

Social Belonging:

- A sense of camaraderie, teamwork, and positive workplace relationships contribute to social
belonging.

- Encouraging a collaborative work environment, and promoting a supportive culture enhance social
belonging. Additionally, this can be enhanced with proper customer communication.

Esteem:

- Recognition, respect, and opportunities for skill development contribute to fulfilling esteem needs.
- Acknowledging and rewarding mechanics for their expertise, providing avenues for professional
growth, such as providing them with proper tools that help properly complete a job.
Properly completing a job will have a domino effect of increased respect due to one intelligence on
the specific topic that is auto mechanics.

Self-Actualization:

- Opportunities for creativity, problem-solving, and professional growth are essential for
self-actualization.

- Offering challenging projects, encouraging innovation, and providing avenues for skill
advancement contribute to fulfilling the self-actualization needs of auto mechanics, such as
completing a difficult job.

Summery
In summary, addressing the physiological, safety, social, esteem, and self-actualization needs of auto

mechanics is a necessary approach to their well-being and professional development within the framework
of Maslow’s Hierarchy of Needs.
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3.2 Analysis - Usability
3.2.1 Journey Mapping

Primary User

3.2.2 User Experience

42 43



Auto Mechanic Accessibility Eve Mills

3.3 Analysis - Human Factors

In the development of an optimally designed mobile auto mechanic unit, this ergonomic study
focused on obtaining 1:1 measurements to understand the spatial requirements of said unit. The aim of the
study centered around what measurements are needed, and the approach involved physically creating a 1:1
representation of the unit to bridge the gap between theory and physical. Through this study, the aim was
also to contribute insights that enhance both the functionality and ergonomic efficiency of the mobile auto
mechanic unit, ensuring a seamless integration of design considerations into practicality.

The ergonomic and human factor references in this study draw from a diverse range of sources,
notably including insights from Henry Dreyfuss’s work, “The Measure of a Man and Woman.” Dreyfuss'’s
exploration of measurements forms a foundational basis for understanding human dimensions in design,
specifically the 99th percentile male measurements that were used in this study. Additionally, another
relevant source used was from a summary Statistics Interim Report, adding a quantitative dimension to the
ergonomics mainly the 5th percentile female measurements used in this study. By incorporating insights
from these sources, the study aimed to offer a deeper understanding of ergonomic considerations.

This ergonomic study is centered on two key elements important to the development of the mobile
auto mechanic unit: the hydraulic lift and the movable tool station. Additionally, a smaller yet important
feature—the control panel for the hydraulic lift—has been integrated into the study. This study aimed to
provide insights into the ergonomic considerations essential for the successful integration of these features
within the mobile auto mechanic unit. The investigation into the movable tool station was driven by the
intention to determine the optimal space required for storing essential tools while ensuring easy
accessibility for auto mechanics during their work. To achieve this, a 1:1 model constructed from cardboard
was used, with dimensions inspired by a combination of various tool storage systems. This approach aimed
to strike a balance, avoiding designs that proved either too big or overly small. The schematics provided
below detail the measurements used in this 1:1 study. The primary objective of the hydraulic lift study was to
visualize the size ratio in relation to the tool storage and the human body, focusing on how these
components integrate and interact within the mobile auto mechanic unit. The study aimed to determine the
optimal spatial requirements between the hydraulic lift and the tool storage, considering the practical
aspects of human interaction. Through this examination, the overarching goal is to identify an ideal
configuration that harmonizes operational efficiency with spatial constraints.

Accessing mechanic tools: Hand, Arms and Legs

Accessing car: Hand, Arms and Legs
Operating hydraulic lift: Hands

44

Auto Mechanic Accessibility Eve Mills

3.3.1 Product Schematic - Configuration Diagram

The studies of Product Schematic and Configuration Diagrams are pivotal in the developmental
process, serving as crucial precursors to Ergonomic studies. A Product Schematic provides a comprehensive
visualization of the product’s physical structure, offering a foundational understanding of its components
and how they interact. Configuration Diagrams help decide the potential arrangements of product
elements, emphasizing user interactions. These studies are paramount as they facilitate a smooth
transition into Ergonomic analyses, where the focus shifts towards optimizing user experiences and
ensuring ergonomic compatibility. Armed with insights from the earlier studies, designers can make
informed decisions during the Ergonomic study, identifying areas for improvement in user comfort,
reducing strain, and enhancing overall usability. This comprehensive approach to understanding product
structure and user interactions influences the design decisions of this project by grounding them in a factual
context, fostering a design process that continuously refines the final product to meet the highest
ergonomic standards and user expectations.
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3.3.2 Ergonomic - 1:1 Human Scale Diagram

Much like Schematics, Human Scale Diagrams hold immense importance in this design process as
they visually represent the size and proportion of objects or spaces relative to the human body. The
diagrams facilitate spatial awareness by allowing designers to convey the scale of spaces, aiding in the
visualization of user experiences. Moreover, these diagrams contribute to aesthetic appeal by guiding
decisions on proportions and layouts. Embracing inclusivity, Human Scale Diagrams help create designs that
accommodate diverse user needs and abilities.
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3.4 Analysis - Aesthetics & Semantic Profile

In design, symbolism, aesthetics, and the language of meaning blends—semantics—to create
visually appealing and culturally relevant products. Keeping an eye on current trends and tech ensures our
designs stay fresh and innovative, meeting the needs of today’s users. Form giving, inspired by the
creativity and functionality seen below, the shapes the unique physical appearance products. Inspiration is
drawn from various sources, infusing creativity into designs. External influences, like culture and society, add
context and relevance to designs such as what is true needed by the desired user. This simple yet
comprehensive approach ensures designs not only look good but also resonate with users in a meaningful
way, reflecting the current trends and technology landscape.

The functionality of a compact design is harnessed alongside the rugged design language
prevalent in most mechanical products. This combination integrates efficiency and durability, aiming to
optimize space and resources while ensuring robust performance in line with the industry’s tough
standards. The compact design focuses on streamlining features for efficiency and portability, catering to
practical user needs. Meanwhile, the rugged design language, synonymous with durability and sturdiness,
contributes to the product’s resilience and ability to withstand challenging working environments
commonly encountered in auto mechanics settings. This design aims to provide a versatile and reliable
solution, seamlessly blending the advantages of compactness with the hard-wearing attributes inherent in
mechanics product designs.
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3.5 Analysis - Sustainability: Safety. Health, and Environment

The benchmarking of materials reveals that steel is a sustainable choice due to its 100% recyclability
and durability, aligning with the industry’s requirements. This supports a sustainable initiative by reducing
the environmental impact through the reuse of materials. Additionally, the consideration of bioplastics, like
PLA, and natural rubber as alternatives highlights a commitment to eco-friendly materials, contributing to
overall sustainability efforts.

In terms of manufacturing, the preference for metal bending, puncturing, and powder coating in the
production process aligns with sustainable practices. These methods contribute to product longevity,
minimizing waste in the manufacturing process and supporting a sustainable approach to manufacturing.

The consideration of health is subtly addressed through the deliberate choice of robust and
dependable materials, notably exemplified by the preference for steel. Opting for stainless steel, specifically,
serves as a proactive measure to diminish the risk of rust, a concern more pronounced in materials like
carbon steel. This reduction in the likelihood of rust not only safeguards against potential product
damage and breakdown but also mitigates the risk of injuries, minimizing the chance for cuts and averting
the growth of bacteria that could lead to tetanus.

Material choices, especially the preference for steel, contribute to product safety by ensuring
durability and reliability. This aligns with safety considerations, as durable tools are less likely to malfunction
or pose risks during use. The manufacturing methods employed, such as metal bending and puncturing,
contribute to product safety by enhancing structural integrity.

Durability is crucial for a mechanic workstation, ensuring a prolonged lifespan and promoting
sustainability by minimizing the need for frequent replacements. The findings of this report highlights
sustainability through a thoughtful selection of materials and manufacturing processes. Prioritizing
functionality and durability, the choice of stainless steel as a primary material reflects sustainable
commitment to 100% recyclability and long-lasting product performance. The exclusion of less sustainable
options, such as certain steel types and environmentally unfriendly materials like silicone, highlights the
dedication to responsible material resourcing.

The manufacturing approach aligns with sustainability, utilizing techniques such as metal bending,
puncturing, and powder coating to ensure product longevity and contribute to waste reduction.
Additionally, the design extends its sustainability focus to end-of-life considerations by incorporating
recyclable materials like stainless steel.

Incorporating these sustainable materials and manufacturing methods aims to enhance and elevate
the sustainability of the mechanic industry.
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3.6 Analysis - Innovation Opportunity

In the current market, individual products such as mobile hydraulic lifts and truck workstations are
readily available, each serving specific functions in the realm of auto mechanics. However, a notable gap
exists in the market—a lack of a combined solution designed explicitly to function as a mobile auto
mechanic station. This gap provides a promising opportunity for innovation, where the integration of a
mobile hydraulic lift and a truck workstation could create a comprehensive and versatile solution tailored to
the unique needs of auto mechanics. An integrated station could streamline the workflow, offering mobility,
accessibility, and a dedicated workspace all in one. This innovation not only addresses practical challenges
faced by auto mechanics but also has the potential to redefine efficiency and convenience in the automotive
repair industry.

In the pursuit of developing a new product, careful consideration must be given to its practicality
and sustainability. Assessment of the availability of necessary technology and testing it through prototypes
is how the project move forward. The design is evaluated to see how well the product fits into existing
processes and whether users will find it user-friendly.
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3.6.1 Needs Analysis Diagram

Problem:

Auto mechanics lack adequate workstations and accessibility in mobile workshop settings.

Why:

- Limited Workspace: Current setups often lack sufficient space for mechanics to work comfortably
and efficiently.

- Lack of Tools and Equipment: Mechanics may not have access to all the necessary tools and
equipment required for various repair tasks due to lack of storage space.

- Mobility Constraints: Mobile workshops may not be designed to easily access all areas of a vehicle,
hindering the mechanic’s ability to perform thorough inspections and repairs.

- Inefficient Workflow: Without proper workstations and tools, mechanics spend more time searching
for equipment or improvising solutions, leading to delays in completing repairs.

- Quality of Service: Limited workspace and accessibility can compromise the quality of repairs
performed, potentially leading to customer dissatisfaction and return visits for the same issue.

- Safety Concerns: Inadequate workstations and accessibility could increase the risk of accidents or
injuries for mechanics working in constrained or poorly designed environments.

- Business Impact: Decreased efficiency and potential quality issues can negatively impact the
reputation and profitability of auto repair businesses.
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3.6.2 Desirability, Feasibility, & Viability

Desirability:

An auto mechanic mobile workstation offers a comprehensive solution to the countless challenges
faced by mobile auto mechanics in their daily operations. By addressing issues such as limited workspace,
lack of tools and equipment, mobility constraints, and safety concerns, it enhances efficiency and service
quality. Its design not only improves the mechanics’ workflow but also ensures customer satisfaction,
ultimately boosting the reputation and profitability of auto repair businesses. This workstation is not just a
convenience; it changes the way mechanics work, making it a highly desirable solution for both mechanics
and customers alike.

Viability:

An auto mechanic mobile workstation demonstrates clear viability in its capacity to substantially
optimize the efficiency of mobile auto repair operations. By effectively mitigating current workspace
constraints, enhancing tool accessibility, and addressing mobility challenges, it fosters a more streamlined
workflow for mechanics, ultimately resulting in heightened productivity and heightened client satisfaction.
Designed to streamline processes and elevate service standards, this workstation emerges as a promising
asset for fostering sustainable growth and profitability within the automotive repair sector.

Feasibility:

The feasibility of implementing the auto mechanic mobile workstation is highly promising, primarily
due to the existence of current technologies, materials, and manufacturing methods. Leveraging existing
technological advancements in storage solutions and workspace optimization ensures that the workstation
design can be effectively realized. Similarly, utilizing readily available materials and established
manufacturing techniques enhances cost-effectiveness and scalability. Additionally, the mobile nature of the
workstation aligns seamlessly with current trends in on-site service delivery, meeting the evolving needs of
customers in the automotive repair sector.
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3.7 Defining Design Brief

Opportunity for Innovation:

The opportunity for innovation lies in revolutionizing the mobile auto mechanic industry by
addressing the existing challenges faced by mechanics and customers. Introducing a brand new system has
the potential to fundamentally change the way people work in this industry, offering solutions that enhance
efficiency, quality, and overall customer satisfaction.

Research-Driven Evidence-Based Approach:

This design is grounded in thorough research and analysis of the current state of the mobile auto
mechanic industry, including customer needs, pain points, and technological trends. By utilizing
data-driven insights, it ensures that the design decisions are informed by real-world evidence and aligned
with the demands of the market.

Key Guidelines for Design:

1. Optimized Workspace: Create a workstation design that maximizes space utilization and ensures
ease of movement for mechanics.

2. Comprehensive Tool Accessibility: Ensure that all necessary tools and equipment are easily
accessible to mechanics, minimizing downtime and enhancing efficiency.

3. Mobility and Accessibility: Design a mobile workstation that can navigate diverse environments
and provide access to all areas of vehicles for thorough inspections and repairs.

4, Safety and Ergonomics: Prioritize safety features and ergonomic design elements to minimize the
risk of accidents and injuries for mechanics.

5. Quality of Service: Focus on enhancing the quality of repairs and customer experience by
implementing standardized procedures.

6. Durability and Sustainability: Select materials and manufacturing methods that ensure durability,
longevity, and environmental sustainability of the workstation.

7. Scalability and Adaptability: Design a workstation that can adapt to varying work environments
and scale with the growth of the business.

8. Cost-Effectiveness: Balance innovative features with cost considerations to ensure affordability for
auto repair businesses of all sizes.

9. Modular Design: Implement a modular design approach that allows for easy customization and
adaptation to different vehicle types, repair tasks, and workspace configurations.

10. Environmental Impact: Incorporate eco-friendly materials and manufacturing processes to

minimize the environmental footprint of the workstation.

Each of the key guidelines for design emerges logically from the research and analysis of the mobile
auto mechanic industry. By identifying the most pressing challenges and opportunities for improvement,
it prioritizes design elements that address these issues effectively, ultimately leading to a more innovative,
functional, and successful solution.
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4.1 Initial Idea Generation

The concept of a mobile auto mechanic unit stems from the recognition of the convenience and
efficiency it could bring to the automotive service industry. By offering on-the-go repair and maintenance
services, a mobile unit eliminates the need for customers to travel to a fixed location, addressing the
common challenge of accessibility. This innovative approach not only saves customers time and effort but
also caters to those facing distance-related constraints in reaching traditional auto shops. Additionally, a

mobile unit provides flexibility for mechanics, allowing them to reach clients at various locations promptly.

The idea capitalizes on the modern lifestyle’s demand for convenience, potentially transforming the way
auto services are delivered and experienced.

4.1.1 Aesthetic Approach & Semantic Profile

Drawing inspiration from various sources such as existing mechanic tool as well as unrelated
ergonomic forms, this that resonates with users is created. Simultaneously, in the realm of mechanical
products, efficiency is integrated as part of a compact design with the durability of a rugged design
language. This fusion optimizes space, ensuring robust performance aligned with industry standards. The
compact design emphasizes efficiency and portability, meeting practical user needs, while the rugged
language ensures resilience in challenging auto mechanics environments. This design strives to offer a
versatile, reliable solution, harmonizing the benefits of compactness with the durability crucial in
mechanical product designs.

4.1.2 Mind Mapping
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4.1.3 Ideation Sketches
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Mechanics often encounter situations where
customers request additional services while in the
shop for a specific task. Introducing a machine
capable of handling routine mechanics duties
empowers mechanics to focus on more critical tasks,
optimizing their time and potentially expediting the
overall service process. This efficiency could lead to a
reduction in service costs, benefitting both
mechanics and customers. Moreover, the
deployment of such a machine could extend
routine services to individuals residing in rural areas,
overcoming geographical limitations and enhancing
accessibility to essential automotive maintenance. This
innovative approach not only streamlines
service delivery in urban settings but also addresses
the needs of those in more remote locations.

The mobile auto mechanic industry
experienced significant growth during the
pandemic, highlighting the demand for convenient
automotive services. However, the effectiveness of
mobile mechanics is hindered by the absence of
proper equipment. To foster further growth in this
industry, it is crucial to equip mobile auto mechanics
with the necessary tools. Providing them with the
proper tools ensures that they can offer a
comprehensive range of services, overcoming
limitations imposed by the lack of equipment. This not
only enhances the efficiency and effectiveness of
mobile mechanics but also contributes to the
industry’s expansion, meeting the evolving needs of
customers who seek convenience and flexibility in
auto services.
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As the electric vehicle industry surges forward,
the importance of thorough battery inspections
becomes increasingly evident. Presently, these
inspections primarily rely on visual assessments, as
dismantling the intricate components of the battery
poses risks and complexities. The examination
typically involves checking for rust and loose wires,
but there is a notable gap in the ability to visualize the
internal state of the battery. Addressing this
limitation becomes imperative for ensuring the safety
and functionality of electric vehicle batteries.
Developing advanced inspection methods that
provide a clear view of the battery’s internal condition
would not only enhance safety protocols but also
contribute significantly to the overall maintenance
and longevity of electric vehicles.

The communication gap between auto shop
customers and mechanics can be addressed through
the use of augmented reality (AR). By leveraging AR
technology, customers can gain valuable insights
into their vehicle’s issues, fostering transparency and
trust. Additionally, AR can empower mechanics by
providing them with real-time, detailed information
about specific car models and their manufacturing
techniques. This is particularly crucial given the diverse
information mechanics need to know, varying among
different car companies. AR offers a universal tool for
mechanics to access a broader range of knowledge,
eliminating the need for specialization in a particular
vehicle brand. Ultimately, the integration of
augmented reality has the potential to enhance
communication, build trust, and democratize
automotive knowledge within the auto repair
industry.
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4.2 Concepts Exploration
4.2.1 Concept One

The first concept involves a static mechanic work station characterized by its compact design and
heightened functionality. This iteration seeks to enhance the efficiency of traditional auto repair shops by
introducing a compact and optimized workspace. The motivation behind this concept is to address the
challenges faced by mechanics working in fixed locations, allowing them to operate more seamlessly and
ergonomically. This aligns with the proposed thesis topic by delving into the improvement of conventional
auto repair settings.
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4.2.2 Concept Two

The second concept revolves around a mobile mechanic station. This mobile unit aims to provide
on-the-go automotive services, catering to the growing demand for convenience and accessibility. The
pursuit of this concept is grounded in the acknowledgment of the evolving trends in the automotive service
industry, especially the rise of mobile auto mechanics. By offering a flexible solution that meets users where
they are, this concept aligns with the proposed thesis topic, emphasizing the need for innovation in
automotive service delivery.
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4.3 Concept Strategy
4.3.1 Concept Direction & Product Schematic One

The decision to advance the mobile unit concept over the static mechanic workstation was grounded
in the industry’s response to evolving consumer preferences and emerging trends. Recognizing the
increasing demand for convenient, on-the-go automotive services, the mobile unit aligns with the proposed
thesis topic by prioritizing innovation and addressing the dynamic landscape of automotive service delivery.
The mobile unit offers flexibility, accessibility, and enhanced user experience, meeting customers where they
are and catering to changing lifestyles. This strategic choice reflects a commitment to staying at the forefront
of market trends, emphasizing the importance of adaptability and responsiveness to emerging consumer
needs in the automotive service industry.
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4.3.2 Concept Direction & Product Schematic Two 4.4 Concept Refinement & Validation

The selected design direction includes the mobile unit seen in concept direction 1 but with a more

compact and functional design.
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4.4.1 & 4.4.2 Design Refinement & Detail Development

The refined concept introduces a compact mobile unit designed to meet the diverse needs of
automotive mechanics with efficiency and versatility. Despite its small footprint, the unit holds ample
storage capacity for tools and equipment, ensuring easy access during repairs. Its adjustable height feature
allows for customization, promoting ergonomic comfort during extended use. Integrated with a pull-out
hydraulic lift, mechanics can effortlessly elevate vehicles for thorough inspections and repairs. Convenient
access ports for power and hydraulic controls speed up operations, minimizing downtime. Additionally, the
inclusion of a safe waste bin ensures proper disposal of hazardous materials, maintaining a clean and
compliant workspace. In sum, this compact mobile unit offers a comprehensive solution that prioritizes
functionality, safety, and efficiency for automotive repair tasks.

66

Auto Mechanic Accessibility

4.4.3 Refined Product Schematic & Key Ergonomic

67

Eve Mills



Auto Mechanic Accessibility Eve Mills

4.5 Concept Realization

This section will showcase the finalization of the design before progressing to CAD and 3D Modeling.

4.5.1 Design Finalization

The overall design has been refined to be more compact and ergonomic, eliminating the need for the
auto mechanic to bend or reach. This finalization maintains the functionalities previously mentioned while
placing a greater emphasis on the aesthetics of the unit.
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4.5.2 Physical Study Model

The importance of this physical scaled model in the design process cannot be overstated. This model
served as an invaluable tool for the design process to assess and refine the near final concept before moving
into 3D CAD modeling and physical scaled modeling. By creating a physical representation of the almost
finalized design this helped understand how everything fit together and what needed to be changed.
Through this physical study of a 1/6th scaled model, it was determined that the storage compartment for
the hydraulic lift could be slightly reduced in size, and the wheels could be bigger, resulting in a more com-
pact overall unit.
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4.6 Design Resolution

Considerable attention was devoted to optimizing the drawer space within the mobile auto
mechanic unit to accommodate essential components such as batteries and hydraulic controls. Careful
measurements were taken to ensure that each drawer provided adequate room for these components to fit
securely while still allowing for easy access when needed. Moreover, thoughtful consideration was given to
how weight was distributed throughout the unit to maintain stability and ensure smooth driving. By
strategically placing heavier items closer to the unit’s center of gravity and dispersing weight evenly, the
design aims to enhance maneuverability and minimize the risk of imbalance during transportation. This
meticulous approach not only maximizes storage efficiency but also contributes to the overall functionality
and safety of the mobile auto mechanic unit.

During this phase, careful consideration was given to the selection of materials for the mobile auto
mechanic unit, with a majority of metal being chosen to construct the unit. This decision was driven by the
need for durability, strength, and resistance to wear and tear, ensuring that the unit can withstand the rigors
of daily use in various environments. Additionally, metal offers the advantage of being easily customizable
and compatible with welding and fabrication techniques, allowing for precise construction and integration
of components. By opting for metal as the primary material, the design team aims to enhance the longevity
and reliability of the unit, ultimately maximizing its performance and value for the end user.

Below is the initial CAD that furthered the aesthetic design.
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4.7 CAD Development

The CAD development phase was executed using SolidWorks software. Leveraging SolidWorks, the
model underwent meticulous exploration and refinement, focusing on spatial arrangements, structural integrity,
and aesthetic considerations. The CAD process initially focused on modeling the main unit to scale, ensuring
seamless integration of its components. Following this, separate hydraulic components were developed.

Finally, the models were scaled down for 3D printing, maintaining their integrity and functionality throughout
the process.
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4.8 Physical Model Fabrication

Following the completion of CAD modeling, the model was printed in high-quality resin at a 1/6th scale.
Every part underwent sanding to achieve a smooth surface suitable for painting. Subsequently, all components
received a coat of grey primer. To achieve the desired finish, each part was carefully taped oft and spray painted
with its corresponding color. This meticulous process ensured the creation of a detailed and accurately colored

representation of the mobile auto mechanic unit. Once painted additional details that were outsourced were
added.
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5.1 Design Summery
Description:

MechXPress has a compact yet robust layout, meticulously designed to optimize every inch of space with
ergonomic principles in mind. Its intuitive design ensures mechanics can access tools and equipment seamlessly,
minimizing unnecessary bending or reaching. With strategic placement of drawers, compartments, and work
surfaces, MechXPress addresses critical areas lacking in mobile auto repair services. These include an optimized
workspace promoting ease of movement, comprehensive tool accessibility to minimize downtime, and mobility
features enabling navigation of diverse environments for thorough inspections and repairs. Safety and
ergonomics are prioritized to mitigate risks for mechanics, while standardized procedures enhance the quality of
service. The workstation is built for durability and sustainability, incorporating eco-friendly materials and
scalable design elements to adapt to varying work environments and business growth. Balancing innovative
features with cost considerations ensures affordability, while a modular design approach allows for easy
customization and adaptation to different vehicle types and repair tasks. Ultimately, MechXPress emerges as a
logical solution born from thorough research and analysis, aiming to minimize environmental impact and
revolutionize the mobile auto repair industry.

Explanation:

The design process began with a thorough analysis of user needs, industry trends, and technological
advancements. Through iterative prototyping and testing, various layout configurations were explored to find
the optimal balance between functionality, ergonomics, and aesthetics. The final design integrates feedback
from mechanics, stakeholders, and experts in the field to ensure that every aspect meets the highest standards of
performance and usability. Special attention was given to the arrangement of hydraulic controls, tool storage, and
workspace layout to streamline operations and enhance efficiency. Additionally, advanced materials and
manufacturing techniques were employed to ensure durability, reliability, and longevity of the unit under
demanding working conditions.

Benefit Statement:

The mobile auto mechanic unit offers numerous benefits to both mechanics and customers alike. Firstly,
its compact and ergonomic design reduces strain and fatigue on mechanics, allowing them to work more
comfortably and efficiently for extended periods. This not only improves job satisfaction but also enhances
productivity and reduces the risk of work-related injuries. Secondly, the unit’s mobility enables mechanics to
bring their services directly to customers’ locations, eliminating the need for customers to transport their
vehicles to traditional garages. This not only saves time and effort but also provides greater convenience and
accessibility, especially for individuals with busy schedules or limited mobility. Lastly, the cost-effective nature of
mobile auto repair services, coupled with the unit’s efficient design, results in lower overhead costs and
ultimately translates to savings for both mechanics and customers. Overall, the mobile auto mechanic unit
represents a transformative solution that revolutionizes the automotive repair industry by combining innovation,
efficiency, and convenience.
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5.2 Design Criteria Met
5.2.1 Full Bodied Interaction Design

The design of MechXPress meets the selected criteria for full-bodied interaction in several key ways.
MechXPress features a compact yet robust layout that optimizes workspace utilization, enabling mechanics to
move freely and access tools effortlessly. This design promotes efficient interaction with the workstation. To
access tools, users simply need to grab the comfortable drawer handles. Additionally, when adjusting the unit to
meet their personal requirements, they can use the ergonomically comfortable remote control.

5.2.2 Materials, Process, & Technology

Steel was chosen as the primary material for MechXPress due to its exceptional strength,
durability, and versatility. Steel’s high tensile strength ensures that the workstation can withstand the
demands of heavy tools and equipment, while its durability guarantees long-term reliability. Additionally,
steel’s resistance to corrosion enhances workplace safety and longevity, making it the ideal choice for a
robust and enduring mechanical workstation like MechXPress.

In manufacturing MechXPress, a combination of bending, spot welding, and bolts is employed,
representing common methods for fabricating similar products. Bending shapes the steel components,
providing strength and rigidity. Spot welding securely joins these components, ensuring structural
integrity. Bolts reinforce critical connections and facilitate easy assembly and disassembly. This approach
ensures MechXPress is robust, durable, and compliant with widely accepted industry standards.

77



Auto Mechanic Accessibility

5.2.3 Design Implementation

BOM - Mobile Unit

Part # Part Material Manufacturing Quantity
1 Tire Rubber Extrusion 2
2 Rim Aluminum Forged 2
3 Big Body Steel IMetal forming, bending, & 1
welding
4 Small Body Steel IMetal forming, bending, & 1
welding
5 HingeA Steel CNC 2
6 HingeB Steel CNC 2
7 Hinge Pole Steel CNC 2
8 DrawerA Steel + Wood Bending, & welding 1
9 DrawerB Steel Bending, & welding 1
10 DrawerC Steel Bending, & welding 1
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25 DrawerR Steel Bending, & welding 1
26 DrawerS Steel Bending, & welding 1
27 DrawerT Steel Bending, & welding 1
28 Drawerl Steel Bending, & welding 1
29 DrawerV Steel Bending, & welding 1
30 Drawer RunnerA Steel Bending & Machining 48
k3 Drawer RunnerB Steel Bending & Machining 48
32 Safety Wheel Steel Tube Forming 2
33 SafetyA Steel Die Cutting 1
34 SafetyB Steel Die Cutting 1
35 Lift Arm Steel Bending & Forming 4
36 Lift Slider Steel Die Cutting 4
37 Tail Light Plastic Injection Molding 2
38 Lift Support Steel Die Cutting 4
39 Hitch Steel Bending, Forming, & CNC 1
40 SupportA Steel Forged 1
41 SupportB Steel Forged 1
42 Screw Steel Thread rolling 16
43 Drawer SupportA Steel Lazer Cut 1
44 Drawer SupportB Steel Lazer Cut 1
45 Chain Steel Bending & Welding 2 Rows
46 Door Steel Bending, & welding 1
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BOM - Hydraulic Lift
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5.3 Final CAD Rendering
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5.4 Physical Model

84 85



Auto Mechanic Accessibility Eve Mills Auto Mechanic Accessibility Eve Mills

5.5 Technical Drawing
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5.6 Sustainability

Durability is crucial for a mechanic workstation, ensuring a prolonged lifespan and promoting
sustainability by minimizing the need for frequent replacements. The findings of this report highlights
sustainability through a thoughtful selection of materials and manufacturing processes. Prioritizing
functionality and durability, the choice of stainless steel as a primary material reflects sustainable
commitment to 100% recyclability and long-lasting product performance. The exclusion of less sustainable
options, such as certain steel types and environmentally unfriendly materials like silicone, highlights the
dedication to responsible material resourcing.

The manufacturing approach aligns with sustainability, utilizing techniques such as metal bending,
puncturing, and powder coating to ensure product longevity and contribute to waste reduction.
Additionally, the design extends its sustainability focus to end-of-life considerations by incorporating
recyclable materials like stainless steel.

Incorporating these sustainable materials and manufacturing methods aims to enhance and elevate
the sustainability of the mechanic industry.
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Chapter 6 Conclusion

The mobile automotive repair industry faces significant accessibility challenges, impacting
individuals from diverse backgrounds and abilities. This multifaceted issue encompasses physical, financial,
and educational accessibility barriers, hindering both customers and mechanics. Existing solutions often fall
short in meeting the diverse needs of this user group, necessitating innovative approaches to bridge the
accessibility gap.

This project’s design approach prioritizes the creation of an automotive repair workstation that not
only optimizes space utilization but also ensures seamless movement for mechanics. By strategically
organizing tools and equipment, downtime is minimized, and repair processes are streamlined. The
inclusion of a mobile workstation enhances accessibility, allowing mechanics to navigate diverse
environments and access all areas of vehicles for thorough inspections and repairs. Safety features and
ergonomic design elements are integrated to minimize the risk of accidents and injuries, fostering a
secure working environment. Moreover, the design emphasizes durability and sustainability by selecting
eco-friendly materials and manufacturing methods, ensuring longevity and minimizing environmental
impact. Overall, the project’s comprehensive design addresses key guidelines for optimizing automotive
repair workspaces, enhancing efficiency, safety, and sustainability.

By embracing innovation and leveraging emerging technologies, the automotive repair industry

can better meet the needs of both customers and professionals, ensuring a more equitable and sustainable
future.
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