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1. Introduction

In our mechanical engineering program, we teach the
requisite upper-level mechanical engineering course entitled
"Mechanical Design." This course focuses mainly on teaching
students how to implement stress and strain prediction theories
to assess if specific mechanical parts and systems are likely to
malfunction under static and dynamic loads. Students are often
required to acquire expertise in the practical architecture of a
mechanical system and to apply established failure theories to
show its structural soundness. Traditionally, the course
concentrated primarily on malfunction estimation and
presented students with far less realistic guidance about how to
build a mechanical design concept. Our aim, though, has been
to assign importance to the conceptual design phase in the sense
of implementing the failure theories that best train them for the
design methodologies learned in their follow-up capstone
design course.

This is worth mentioning that the only other modeling
training that our students are expected to have before joining
this class is the construction of a basic interlocking component
of our manufacturing curriculum. The project is planned in such
a manner that students understand how tolerances and
coordination are important in order to create components that
can be effectively implemented with other designers. The
initiative outlined in this article is part of a strategy to include
more design exposure in our curriculum.

In the last two years, we've had students install a bicycle
racks on the front of a transit bus. The rack must follow all
defined requirements and must withstand stated static and
dynamic loads. We also introduced the following immersive
modeling exercises to help students develop their conceptual
work:

Prototype design, development, and research have also been
a critical connection between experimental theories and
practice. The PDF resources department in Almaden is a
significant collaborator for Almaden scientists and engineers.

PDF experts are willing to offer mechanical and computer
architecture and development, instrumentation and model
making experience or even nice specialist advice to the client.
Electronics and mechanical research departments establish and
adapt the new design equipment and engineering methods to the
requirements. Model shop facilities include: standard and cnc
axis 2-4, jig-boring, drill and surface grinding, accurate cutting
& dicing, EDM wire (electric discharge), EDM drain, easy hole
burning EDM, FDM (Fast Deposition Modeling), rapid
prototyping, welding, solding, brazing and sheet metal
manufacturing. "Art-to-part” consultants collaborate alongside
scientists and developers to the the time it takes to render
innovations possible by removing the need to log concept
prototypes in depth.

Prototype fabrication product concept construction is carried
out during the product design process both in early stages for
the testing of design shape, fit and purpose and in later stages
to check the design specifications have satisfied technological
and business goals. Service designs provide consumers and
consumer analysts with a realistic user interface that cannot be
repeated by computer simulations and simulation.

At Brooks Stevens, we are proud of the production of such a
comprehensive finished product version, most buyers will not
be able to say the difference between their concept and the
actual product on the market. Various information and
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Table 1
Prototype Strategy Matrix

Prototype (identify if this is a full Type % of % of Use Rapid Prototyping Possibly Dimensionally
system or subsystem) $ person-hrs technologies? Outsource? scaled?
Concept 1 - Analysis 0 10 No No N/A
iteration A
Concept 1 — Physical 30- 20-40 No Yes No
iteration B 50
Concept 2 — CAD + 0 20 No No N/A
iteration A Simulation
Concept 2a— Physical 20 10 Yes No Yes
iteration A
Concept 2b — Physical 20 10-20 No Yes No
Iteration A
Prototype (identify if this is a full Functionally Which requirements Which failure modes Using same Using same
system or subsystem) scaled? are/aren’t tested? are/aren’t tested? materials as manf.
final design? & assembly as
final design?
Concept 1 - Yes 3 a-c Yes N/A
iteration A <2-9> <d-m>
Concept 1 - No 1,2,6-8 e-i Yes Yes
iteration B <3-5,9> <a-d,j-m>
Concept 2 — Yes 3,4 d-f Yes N/A
iteration A <1-2,4-9> <a-c,g-m>
Concept 2a — Yes 6-9 j-m No No
iteration A <1-5> <a-k>
Concept 2b — Yes 1,2 a-f Yes Yes
Iteration A <3-9> <g-m>

reliability of a prototype take place during the design and
production phase of a product.

A. Prototypes with High Fidelity Material

The development of Low-Fidelity Material Prototype Early
prototype is performed by an industrial designer. Usually they
are crafted from a lightweight foam and are used to visualize
the type of the component. With the development of the early
model designs, they become more complex, first with drawing
apps, then sculpting. Such templates are used not only to
support the product designer but also to assist the developer as
soon as the prototype is passed to him. We will grasp the 2D
drawing of the artist by studying the 3D prototypes given.

B. Service samples with low quality

During the product production process, the manufacturing of
prototypes is performed by computer to have a more
comprehensive level of design. Such designs may be created
using 3D printing technologies or constructed from soft tooling
techniques at a later level. Usually, templates at this period are
semi-totally interactive, and integrate other Visual Brand
Language features that are captured in earlier stages.

Final versions with high fidelity

Material samples with high fidelity

Brooks Stevens is pleased to build detailed and complex end
product designs almost indistinguishable from the finished
product on the market. The models are completely usable and
comprehensive in form, color, finish and branding.

List design requirements in order of decreasing priority
(include threshold and objective values)

1. Velocity (threshold = 30 MPH, objective = 50 MPH)

2. Power (threshold = 40 HP, objective = 70 HP)

2. Literature Review

Prototyping has been an integral aspect of the product
creation cycle for several years. R&D investment varied from
3.6% to 21.1% in the top 20 corporations currently classified as
global innovators worldwide with an average of 11.2 percent.
Total R&D investment of only 20 of these firms contributed to
$141.8 billion. But it is projected that 40%-46% of product
creation costs are expended on goods that are canceled or do not
return adequately [2]. This evidence is backed by an ongoing
PDMA analysis which finds that product success rates are
consistently below 60% [3].

The production of prototypes is also a significant sunk cost
which is marginalised by creating a viable line of products;
thus, the prototyping activities must be fruitful and efficient in
the formation of a finished product. Although much research
has been done to maximize performance levels on the "market"
side of the product growth, little work has been done on the
"tech" side to create strategies for success. The writers are
forced to split the ongoing prototyping research into ‘company’
and 'tech' as two separate views on prototyping come together
to cover some of the current shortcomings.

How we consider “"company"” does not focus at the actual
production of a commaodity, but at all the logistics around it.
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Their key issues cover lead times, estimates, productivity of
projects etc. Because such ideas are not exclusive to
prototyping, a vast range of related works exist to draw from
and modify to match goods to be created. Although these plays
are presented as "prototyping strategies,” they can be treated
more as "prototyper project management approaches,” and this
misunderstanding may cause others to conclude that
prototyping approaches occur in their research.

Everything we call the "technical™ aspect focuses on the
actual development of a product, with special consideration to
the technologies and procedures that can transfer the idea into
fact. However, very little good plan data can be found online.
This may arise from the fact that the individual attempts to
produce goods are much too complex for standard approaches
to be applied. At face value, the creation of a stronger treadle
pump is unlike the production of a new watch or the
development of industrial robots for car assembly lines.

We often discuss whether the "tech” side needs paperwork to
take "market" issues into account. While it may sound unusual
for engineers to be particularly conscious of these issues, it is
merely the essence of the company organizational framework.
When knowledge "moves up the line," it must be condensed and
conveyed simply to be interpreted properly. "Up the chain"
generally implies that any sort of innovation takes into account
companies. An engineer who does not simply and concisely
describe the effect of specific actions on the capital base of a
project will easily jeopardize a project.

Throughout our view, the lack of planning is a significant
contributor to development delays, which may cause programs
delayed, over budgetary and often struggle to deliver a viable
product in the long run. Nevertheless, we assume that aggregate
prototyping considerations should be extended to all production
activities and that developers should move technologies from
design to execution more effectively and quickly by keeping
these factors into consideration. That's the target of this study
to analyze existing approaches, to see where and why they fall
lacking, and to make an original effort to address engineering
prototyping strategically.

The key to market:

Although organizations realize the value of creativity, the
innovative design method and the effectiveness of prototyping
for effective product creation, management does not generally
grasp how real functional prototypes will be produced in the
future. Management focuses mainly on the technical
dimensions of effective project creation than the specific
procedures that engineers may use to deliver a good product.
Managers should recognize that there are various resources to
support prototype and that a good usage of such resources will
improve the productivity of the prototyping method. One
should look at popular organizations and notice that these
methods are utilized. Any effort to duplicate an effective
business strategy explicitly cannot, however, be as ideal for
another product.

International Journal of Research in Engineering, Science and Management 75

journals.resaim.com/ijresm | RESAIM Publishers

Although it is widely alluded to as a whole "corporate
society,” which cannot be duplicated, we agree that the
explanations why it is not. Successful organizations include
professional engineers in their labs with some technical
expertise, even though they do not stick to a defined procedure
in the production of prototypes. Since we do not understand that
in the current literature on project management, we conclude
that that is a significant part of the above-mentioned 'style.' If
the Approaches were to be applied without an equally
experienced development department, it would be
understandable that one company's approach might not be
easily transferred to another.

Several books on organization creativity and project
management provide reminders of how prototyping will
contribute to transformative or successful technologies, but
very few use this as their example.

Worth a more detailed analysis. Many tales regarding the
meaning of prototyping [4]-[6] are historical. Some move a
little further into the prototyping.

This is helpful, however fall short of some technological
specifics or rationale for conceptual prototyping approaches
[7]. Prototyping is primarily known as a method for effective
product creation, and instead the technical departments are left
to decide whether they proceed from the design to the final
product.

What says us about how management sees prototyping are
the books that focused on it. Such books celebrate prototyping
's strengths and value but do not have rational prototyping teams
of any sort. While thinking about the specific production of
prototypes, it is presented frequently as a one-step process.
Kelley highlights the value of prototyping when explaining
IDEQ's invention process: "Never meet without a concept,” and
he provides a chapter on prototyping8 in its entirety.
Nevertheless, the research on the techniques the departments
use for designing designs rarely goes into detail. Many of us see
sentences such as: "bang out a fast prototype,” "call out a
prototype" or "make up a fast prototype."

3. Conclusion

Prototyping can sound too easy for a profitable organization
with many professional developers focused solely on the rapid
product growth. Unless the prototyping is too simple for other
firms, the overall failure rate for businesses in all sectors is
likely to be smaller because organizations like IDEO are not
known to be fairly special. Obviously, the study does not
answer a crucial point: the actual difficulty of the production of
prototypes. To order to succeed make prototyping so easy,
IDEO 's engineers need a plan to consider how any prototyping
activity can be streamlined such that it is done rapidly and
efficiently. In other terms, it has some sort of internal policy,
either publicly recorded or not, which dictates how decisions on
the production of prototypes are taken.

For only the most comprehensive books such as plays by
Thomke or Schrage, overall prototyping strategy [9], [10] is



L]

IJRESM

Volume-3, Issue-8, August-2020

built minimally. You understand that methods such as
concurrent creation or replication are helpful to extend the
function set of a project rather than to attempt to implement all
functionality at once. It is pointed out how machine modeling
and rapid printing are important methods to render prototyping
easier and capital less costly. The plays, though, still tend to
view these as potential alternatives rather than part of the
method. These innovations have their position, but as such
activities are mainly focused on educating the management of
programs, they do not go any farther than wherever this location
could be.

Thomke 's explanation is the usage of applications for
automotive accident modeling to reduce the use of actual
vehicle tests. The book gives the impression that the software
for simulation will not fully replace the physical prototype due
to the lack of current (for now) computing capability and
government regulations which allow the destruction of physical
models for safety tests. While the utility of this program and its
impact on discovery of possible problems early in the design
phase is obvious, it is necessary for car makers to step towards
destruction of real world designs and the gathering of data from
them to make better decisions. For these purposes, we may
conclude that Lexus recently launched a new crash test fool,
capable of capturing almost 17,000 times more data than a
typical crash test fool. The creation of a physical model with an
improved sensitivity was undoubtedly simpler, cheaper and
quicker than the application of an extra 2 million points to a
finite element study of a collision.

Many software engineering practice still struggles to tackle
prototyping approaches properly as an integral part of the
effective production cycle. In Clark 's analysis of automotive
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product growth, the author recognizes that creativity and the
ability to rapidly get a successful product to the market are
important to success [11]. This emphasizes the value of
prototyping, lists a variety of forms in which attempts may be
thwarted and provides a brief summary of how it is done.
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