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Abstract: Without quality, nothing can be accomplished ie tturrent competitive world. Quality is one of the
fundamental features in product design conceptsbiiding the design based on the concept ideajuymtodesign
concepts enable the exploration of several idelas.fdllowing factors, which are given below: 1. Bgaor outlook 2.
Cost; 3. Performance 4. Guarantee and warrantifé&ekpectancy the degree of product design magvb&iated using
a variety of quality management technologies, agQuality Function Deployment (QFD), Six Sigmad &tatistical
Quality Control Techniques. With the use of modejlsoftware applications, prototyping and testm@ itechnique to
confirm the quality of product design. Consumert avily purchase high-quality products, accordiadtte literature.
By structuring the survey questionnaire, a detaledey on the fundamental characteristics of prbdasign concepts
has been attempted in this work. Employees of uariirganizations and students at higher educatstittitions and
technical institutes are the respondents takergictount in this work.

1 Introduction Small and medium-sized enterprises struggle to

The foundation for CAD is the methodical and wellmanufacture high-quality goods within their limited
thought-out process of product design (ComputereA"j financial and time restrictions due to a-laCk dffsand
Design). Product design is the process of sketciiegs ~Other resources. They have the opportunity to erentireir
to produce a 3D model as a prototype to presenfulhe Products as crowd sourcing becomes more popular by
concept using modelling software. To optimize ftigy ~ harnessing the knowledge of a large set of audgence
and provide effective part design that meets daite€AD  including their potential customers. High-qualitpgucts
drawings can be created. By using best pracumltm will help businesses Stay Competltlve on a worlangdale
principles in product design encourage additiondly improving user experience, delivering greatefa@nd
innovation. From the beginning of the developmernvironmental benefits to our society, and satisfythe
process, creating a sustainable product desiglystensis heeds of manufacturing enterprises and varied users
not an easy undertaking. A key success factorfimpemy throughout the product life cycle.
nowadays is quality. Perceived quality is one of .the crucial eIem_ents in

The quality of product design concepts vary greatiproduct development that establishes a successsitjmi
from one situation to another. Deming asserts that This study proposes a novel approach for doingesn the
product's fundamental qualities determine the statwi Viewpoint of engineering by breaking perceived gyal
and expectations for its service. Customer-focugeadity ~assessment into its component elements and denglapi
meets the demands and expectations of the custdimer. structure from the level of fundamental (or "grofnd
definition of new product development is a process dualities. From this angle, it encompasses alnbftcets
create, test, and guarantee the profitability of peoducts. Of perceived quality. The study provides a novethod

Academic have focused their attention on the topic for evaluating the relative importance of perceigedlity
"Design Theory and Methodology," which has produaed characteristics, resulting in a fair assessmettteofinished
sizable amount of findings. product's quality under the given conditions. Tinggested

One of the most difficult and creative aspectshie t approach helps to reach the equilibrium of the ped
product design process is coming up with an inghepe quality equation while taking design work, timedagost
design for unique product Concepts_ By g|v|ng ﬂmjpct estimates into account. The Percelved Quallty Fmie -
designer with additional data from multiple corpera (PQF), a taxonomy of perceived quality qualities, i
departments and a tool that enables the designer Rgsented by the authors. _
explicitly declare the design objective of its @gstoncept ~ Businesses develop new products to preserve their
at a very early stage of geometric shape developrtten Competitiveness and expand their market share., Tiews
technique attempts to help the designer. product development, in the opinion of Kahramaal gtis

In order to preserve their place in the markdg @nly an essential activity and crucial technique to ineta
natural for all firms to be competitive. Maintaigin Competitiveness in the context of fierce compatitio
consumer satisfaction with their products is thdyon  Pricing and sales competitiveness should be taiten i
strategy businesses have in a market that is vedgcount while developing a future corporate strateg
competitive.
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nonetheless, to secure the long-term growth of tt
company. *Product Design Qua!Iity

The necessity for a product, which is determined t :m:ir:gic;:ar;ar;lgitauahty
market and consumer demands, serves as the foomda | Product sRecycling d
for manufacturing. From the conception of the itteghe Quality
finished product, there are two main steps. Congsani
today face enormous pressure to develop and progde
products more quickly while keeping their pricesld@o
meet these business imperatives, businesses moagema Figure 2 The connections between quality-relateiapées
a number of important difficulties related to protiu across the course of a product's life cycle
conception.

Design is at the core of every invention. Prodesigh
does not include employing design and developme
software or making things look nice.

The main goal of product quality control is to letria
balance between price and product quality. Proguiality
is a general phrase that can be evaluated fromietyaf
perspectives. Furthermore, quality control througho
production and actions that happen after a prodsict
completed are frequently given too much attentiothie
literature that is now available. For instance, #taaia
shows how quality control of product quality is béed . ; ;
through production, controlling warranty costs tigh . After-sale Services are de5|gne(_j to assist consumer
fault detection and maintenance, and minimizing thwith problems mcludmg product fz_illure restoratiand
importance of product design quality. The followingS39¢ poncgrns.that,llf not eff_ectwely addressed]d.
picture displays the many stages of the Iifecyclé’.esu_lt, in _dissatisfaction. In I'ght of the exparglin
management of product quality as indicated in figlir _S|gn|f|pance of after-sale service, R_olstadaas bt a

Product service systems (PS2 or PSS) are Oftérhvest!gated a number of after-sale semce-re_lthechgs,
combined with the product to provide services coteme Ncluding  company  strategy,  service-delivery
to the product, such as maintainability, repaigatp, and Methodology,  performance — measurements, ~ service
quality warranty over the whole life cycle, in orde better POrtfolio, and product planning and control. Acdagito
satisfy user requirements. In this case, a standadooduct Mark_eset et al., cost conS|d§rat|o_n, technological
is not sufficient to meet client needs. As a resuét sum consideration, ~ human  considerations, ~ statutory

L : . Lk i ts, accidents, and other factors arekéye
up maintainability, design quality, manufacturingatity, ~f€duirements, -11S, ang .
and recycling when defining product quality. Asesuit, factors affecting maintainability. Takeuchi and (@@be

we think that a product's life cycle has four seagkesign, provided a list of the practices used to gqaraﬂﬁgeqliber
manufacture, maintenance, and recycling. The celakiip of the after-sale services. The manner in whicmstere

between these notions is seen in Figure 2. collected, local government resources, pricing tres,
financial support, and geographic location areebarded

to have an impact on the quality of recyclables.
p— Although design for manufacturing, design for
assembly, and design for disassembly are recomrdexsle
design guidelines, comparatively fewer studies Hzeen
Quality , done on how to integrate product design quality int
ol product after-service qualities at the maintenarnod
Quality recycling stages than on manufacturing.
70 to 80% of We are dealing with a complicated, multilayered
Product Quality | / |/ adaptive system where a person is the primary agesmn
we talk about perceived quality. Reaching the best
Time perceived quality level within the constraints gh#able
technologies, development time, production system
capabilities, and financial constraints is theyrdifficult
task. A lot of businesses employ high-quality piidas a
competitive advantage and a way to boost performanc
(Reed, Lemak, & Mero, 2000). In terms of financial
metrics and stock market valuation, companies hbat
received quality awards typically perform bettearttother

The manufacturing industry has conducted a large
Apmber of studies to ensure the quality of thesfiad
product from a variety of perspectives, including
manufacturing methods and modelling approaches, the
influence of human factors, and crucial technolegi
intelligent design for customized products. Thee tavo
categories of significant variables that influence
manufacturing quality: hard and soft factors. Aftate
services, such as maintenance and recycling, acéatto
the successful marketing of many products sincg the
enable customers to get the most out of the preduct

Design  [Manufacturing[Maintenance [Recycling
process process

Figure 1 Product Life Cycle Management
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companies (Hendricks & Singhal, 1997). The only way 2.1  Classification of Product Quality conceptsin

deal with this uncertainty is to build a long-term design based on National level
relationship with clients, as customers may haworsg 211 Literature works on Quality concepts in
thoughts after completing a purchase (Flynn, Betda8 Product Design Using Quality Function
Haas, 2002). Deployment

An internal design team made up of individuals with M. MuthuKumaran et al. [2016] The deployment of
varied design expertise commonly completes produgtiality functions is reviewed in the literaturethis essay
design tasks in traditional design contexts. Beeabsy (QFD). The introduction and background of the QFD
lack the qualified staff and auxiliary resourcesstipport syrvey are discussed first, then the methodology fo
their product design processes, small and medimewsi deploying the quality function. Then, a categoraxalysis
firms (SMEs) cannot benefit from this type of desigof the functional fields, applicable industries, dan
collaboration method. Small and medium-sized bissie® methodological development of QFD is carried otis|
(SMEs) have demonstrated a high interest in usingbped that by providing a concise overview of QREhis
platforms based on crowd sourcing to carry out pedd work, academics and practitioners will be able toren
design chores or improve their products becausthef easily access the relevant QFD studies and apiplisat
benefits of crowd sourcing, such as its low costl anyhich will encourage further advancement in quality
widespread participation of crowds. The holes etdty deployment.

SMEs' lack of employees and other resources méiidze P. Sivasankaran [2021] By analyzing several studies
via crowdsourcing. from renowned journals, this essay investigates the
Quality control practices have been demonstrated f@portance of quality concepts in product developmia

enhance organizational performance for both prododt order to improve the quality of product design, thel
service busi.nesses (Powell, 1995). In resear_chiddm_i)l QFD (Quality Function Deployment) is used to analfe

by Lars, Michael, and Anders, 482 Swedish busiress@arious aspects of product design, including cestyice
were split into organizations focused on produntbtaose  |ife, maintenance, and visual appeal. Analysisisied out
focused on services. Euphemia and Sian are rese@rchn QFD to enhance the calibre of the product design
how the retail service quality dimension and thedpct  accordance with the customer's evaluation. QF Bissbie
quality dimension affect customer loyalty in Hon@r§  product development management team in making
(2010). decisions on the product quality by analyzing and

Quality techniques have been demonstrated to eeharhancing its qualities. A cross-functional teandenap
organizational performance in both product andiserv of members from design, safety, quality, and maimtee
Organizations (POWQ", 1995) Lars, MiChael, andlérs will be present in every company. With the he|ptm
(2001) investigated the distinctions between kegrival  cross-functional team member's suggestions, it bl

quality practices for product versus service orgalions possible to improve the product's usefulness, desigd
using data from 482 Swedish businesses. Euphendia agfety.

Sian examined how factors affecting consumer |gyialt Amit Adhaye [2013] This article has looked at the
Hong Kong in their 2010 study. efficiency of the customer-focused quality engiiregpr

_ _ technique known as "Quality Function Deployment
2 Literature review (QFD)". Given the extensive evaluation of QFD atrd i

The following section illustrates the detailed mwviof potential areas for development, the possibilitynaire
literature on importance of quality concepts induct research may emerge. It has been found that QRBeis
design applications. The following survey has blpad most extensively used method for analyzing customer
categorized into two levels such as National anshtisfaction and quality design. This study's dibjeds to
International levels as discussed here (Figure 3). synthesize the methodology and the benefits of taupp

QFD by reviewing a number of research studies.
Ravi Kumar Singh et al [2018] In order to determine
whether Quality Function Deployment (QFD) may be
International utiliz_ed to alter customer gxpecta_ations ip _favordefsign
Level qual[ty, .thIS $tu_dy will look into this possibilityThis goal
entails identifying the requirements of the consuared
the details of the product through direct intendew
observation, and data analytics. Utilizing a preaistio-
scale priority, the hierarchy diagram is utilizedjquantify
and rank client desires. Prior to converting the
requirements into quality attributes, customer sesdre
first classified and given a priority ranking. Utihg
quality function deployment, product design speatiions
are created using the acknowledged quality quslitie

Figure 3 Classification of Quality levels
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(QFD). In this study, the automobile industry isconsumer wants is to be designed using a systematic
implemented using the QFD technique, which is eygalo process, which will also increase the product's
in a variety of industries. The connection betwek® competitiveness. The majority of businesses hasegdd
product and the client's requirements in response to product development. A quality tadled

Eshan S. Jaiswal [2012] Quality Function Deploymer@uality Function Deployment (QFD) aids in transigti
(QFD) was first developed in Japan in the late $%&@d customer feedback into new goods that precisely thee
adopted to North America and Europe in 1983. Irs thineeds.
article, a quick overview of the QFD process and Peetam Kumar Dehariya et al [2015] In the paper, a
methodology for product development will be prodde logical and useful approach to Green Quality Fumcti
After becoming familiar with the tool, a case stutiat Deployment (GQFD), a quality management system with
applies the method to actual situations will bespréed. routine product development improvement based on
The case study will show how the QFD approach wasistomer-focused survey data, is discussed. GQRERse
applied to create a new tape product and provid#tague as an example of how to balance product developwigmt
to others who may want to utilise it. A processlethl environmental preservation. GQFD is not applied to
Quality Function Deployment (QFD) "transforms usedetermine their properties and levels. GQFD recusolst
needs into design quality, deploys functions cnepti product designers “think" will best satisfy customeeds
quality, and deploys methods for achieving the gtesi while taking environmental considerations into mimtie
quality into subsystems and component parts, amge of an air conditioner served as a case studyhéo
eventually to specific elements of the design." application of GQFD in this study. When construgtan

S. A. Puviyarasu [2016] The main objective of thisiew air conditioner, use GQFD to identify the pagsars
study is to use the concept of quality functionldgment and functions that are most important to the clieefore
methodologies to enhance the existing offered mody  deciding on the technical specifications. Thesgicati
method for developing designs with high levels ofequirements are subsequently submitted to theitgual
customer satisfaction that redesign products tisfgat control division, where a relationship is estat#igh
consumer demand is called the quality function
deployment (QFD). It's also a methodical or planne@d.2 Classification of Product Quality conceptsin

strategy to make sure that the customer's opirsidaken design based on international level
into account when developing a procedure, good, ©r2.1 Literature works on Quality concepts in
service. This study focuses on understanding the iQ€a Product Design Using Quality Function
and applying it to redesigns that satisfy custonesxds. Deployment
) o Chenggang Yin et al [2019] Investors must first
2.1.2  Implementation of House of Quality in identify the appropriate market opportunities eanlythe
product design concepts firm strategy in order to support subsequent temini

Praveen Shrivastava [2013] The House of Qualit¥forts in the product design and development (PD&D
(HOQ) is one of the matrices used in the iterafik@cess process. A variety of processes are included irpthduct
known as Quality Function Deployment (QFD). Iti&t design and development (PD&D) process, such asdssi
driving force behind the entire QFD process. Theddoof Strategy, Concept generation, detail design, wp&)t&
Quality Matrix is the most well-known and frequgniised  test, production, after-sale support, etc. In taekground
tool for new product design. It transforms customegection of this article, processes for product gfesind
requirements into the appropriate number of teainicdevelopment (PD&D) and survey technique were
goals that must be attained by a new product desigitroduced. With the aim of developing non-desimect
utilizing benchmarking data and marketing researth. testing robots utilised for on-site inspection afishturbine
multidisciplinary team, including members from test pjade flaws, this study provided a case study mbdu
crucial divisions of the business, such as manufel  development project. 34 second-year undergraduate
engineering, design engineering, and marketinginis students who were involved in the case study projec
charge of carrying it out. Automobile, electronicsresponded to the survey and questionnaire thaautteor
integrated circuits, and apartment manufactureke li had developed.

Toyota, Ford, GM, Hewlett-Packard, AT&T, ITT, and  para Schniederjans and Marc Schniederjans [2015]
others have all made significant investments. Due to the escalating competition in the market,
A.S. Khangura and S. K. Gandhi [2012] In a time Oprganizations seek for greater innovation in tpeirducts
intense competition, it is crucial to implement thexnd services. Quality management has the power to
established quality system at all levels of thaaoigation reenergize an Organization's product' process, and

and to achieve the highest possible quality statwlarall administrative innovation when properly matchedhwit
levels. These quality improvements are based dlo&S internal circumstances. This essay will address the
input concerning new and existing products in tieek®t  relationship between social and technical quality
as well as benchmarking data from rival companfes. management and innovation. Additionally, this study
high-quality, inexpensive product that better meefgndertakes an empirical analysis of confoundindofac
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including task difficulty, organizational size, and2.2.2 Implementation of House of Quality in
managerial ethics that influence the relationstepeen Product Design concepts
quality management and innovation. Based on anréabpi XiaolongLi et al. [2014] To improve customer
analysis, we discover that social quality managemehappiness in creative product design, a topological
practices—not technical quality management prastiee structure of consumer criteria is constructed, anwvel
are positively related to creativity. We also fitldat product approach is recommended. Designers hawgbno
technical and social quality management have afioeale guidance from the topological framework to adedyate
reciprocal relationship. Furthermore, our reseaesteals document customer wants. Analysis of the importafce
a connection between quality management and inimovat client requirements is done using the analyticatdrchy
Olga A. Shvetsova et al. [2021] Business-to-busineprocess (AHP). Quality function deployment (QFD) is
(B2B) firms must choose new product concepts clyefu used to convert client requirements into requests f
because it will greatly affect the eventual succasd product and process design in order to identify the
reputation of the product in terms of quality andechnical requirements that need rapid improveniEm.
functionality. Determining the best mathematicahtg&tgy product is produced in a way that is more custofoeused
for choosing a new product's design concept irfabe of in this way. The TRIZ principle of creative problem
fierce competition and resource limitations is tegearch solving can help designers come up with originaltsans.
challenge. In order to increase the effectivenéstesign A case study of a vehicle steering system is offere
product decisions, this study's main objectiveipresent clarify the application.
an integrated analytical strategy that integratedad  Aimin Zhou et al. [2022] Traditional product form
envelopment analysis (DEA), analytic hierarchy pss design study frequently begins with a single facach as
(AHP), and quality function deployment (QFD). Theaesthetics, ergonomics, or Kansei engineeringlakd a
suggested approach uses mathematical methods thorough analysis of numerous restrictions. A pobdiorm
carefully evaluate and strategically select thet mesv  optimization design strategy focused on aesthedind
product concept while taking into account theergonomics is suggested as a solution to this.i$Sts, a
characteristics of the B2B product. guantitative product form aesthetic index system is
Rosnani Ginting et al. [2022] Quality Functionconstructed based on the notion of computational
Deployment is a method for producing goods with theesthetics. the thorough evaluation of product form
needs of the consumer in mind (QFD). The QFD plagni aesthetics using the entropy method. By calculativg
process aids in the correct implementation of wewio difference between the standard values and thealactu
technical support solutions, which helps the bussinevalues of the design parameters, the ergonomiciatiah
prioritize each issue. The QFD House of Quality O is conducted. The Nash equilibrium is then solved t
tool is used to set design criteria, illustrate édationship achieve product form optimization using the aestrestd
between respondent needs and the matrix to addfress ergonomic evaluation as game players in a non catipe
needs, and highlight the design team's attention game model.
producing high-quality products. In order to revi¢he Chetan Mehta & Benwang [2001] GQFD-II (Green
QFD literature and provide background informatiortlee  Quality Function Deployment Il) is a state-of-the-a
history of the QFD method's development and itprocedure for making environmentally conscious pobs
application to product design and developmentstidy However, a number of problems with the GQFD-II mike
will use sources that have been compiled. Planfing difficult to utilise. Because the LCA (Life Cyclenalysis)
process quality is a key tactic for regulating pretcquality  is complex and time-consuming, GQFD-II designerstmu
during the product development process. possess a solid foundation in environmental science
Marvin E. Gonzalez et al. [2003] The design of stho Furthermore, GQFD-II product comparisons are based
furniture in underdeveloped countries is examingdgia a complex decision-making algorithm without a reliéa
quality function (QFD) analysis using Costa Ricatles quantitative base. These shortcomings are whawatet
baseline. The dynamic hierarchy process model 6D Q the creation of GQFD-IIl. The Green House in thigdg
helped the product development team achieve cliemicorporates a Life Cycle Impact Assessment
expectations while working within the limitationtszarce methodology, and the AHP is used to select themati
resources. The total quality management (TQM) &niut product design (Analytical Hierarchy Process).
for school furniture was developed using a numb&Qm
technologies. A flexible, cross-functional teamustare 2.2.3  Summary of literature

was used to complete it. A simple type of qualitpdtion Detailed survey on quality concepts in product giesi
deployment was used to define the intended producas been conducted by considering various tooks lik
design, safety attributes, and service features. Quality Function Deployment and House of Quality

concepts. Survey was conducted both national and
International level as discussed above.
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No of articles as per National level
6
4
5 l H No Of Articles
0 T 1
QFD HOQ

Figure 4 Number of articles categorized as per bladi Level

No of articles as per International level

I I m No Of Articles
QFD HOQ

o B N W B~ U1 O

Q2. How will you measure the potential use of
product?
a. Increased Performance

b. Long Service Time
c. Good Maintenance
d. None

Q3. What are the ways to validate the efficiency of
product Design?

a. Quality Function Deployment
b. Statistical Quality Control

c.  Quality Control

d. None

These are the above pattern of questionnaire was
developed and circulated to various respondentdynbé
respondents have given their perceptional view ity
aspects in product design.

4 Results and discussion

Based on the statistical results shown in figures @
it was observed that 72.09% of the respondentsngive
preference to performance characteristics of prodbi@%
of the respondents given preference to long seriice
and good maintenance and 62.9% of the respondiests g
preference to quality control techniques to vaédgie
efficiency of product design.

Figure 5 Number of articles categorized as perrimational Design of product quality
Level
80,00%
Using methods like Quality Function Deploymen; 5 60,00%
(QFD), the House of Quality, and the Analytical kdiehy & 40,00%
Process, the articles in Figures 4 and 5 descritadity 3 20,00% :. I E
_principlgs in product design at both the nationad a 0,00% -
international levels. . . e N
& & & N
3 Methodology £ R N
In this section brief survey was conducted fron ¥ < <
different respondents say students, Employees #ret o
peer groups. The following are the factors framed PRODUCT PARAMETERS
guestionnaire using Google forms as illustratedwwel
1. Name of the Employee Figure 6 Design parameters of product quality
2. Contact address (Preferably mail )
3. Respondent sense of perception in terms . -
questions, Potential capability of product
These are the above information much useful f¢ 55 00%
analyzing the quality perception in product design. 50.00% o
The format of questionnaire was listed asegiv adh
below: 45,00% —
Q1. Express your Opinion about the design tuali 40,00% |— |-
of product. .
a. Aesthetics 35,00% Increased long service Good
b. Cost Performance life Maintenance
C. Per_forr_r)ance |lRady1 42,90% 50% 50%
d. Reliability i : -
e. None Figure 7 Potential capability of product
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product, International Journal of Engineering Trends

Validation of product design and TechnologyVol. 40, No. 4, pp. 230-235, 2016.

[7] SHRIVASTAVA, P.: House of Quality: An Effective
Approach to Achieve Customer Satisfaction &

60% Business Growth in Industridsternational Journal of
40% i Science and Researctol. 5, No. 9, pp. 1365-1371,
20% I 2016.

0% [8] KHANGURA, A.S., GANDHI, S.K.: Design and

80%

Quality Statistical  Quality Control Development of the Refrigerator with Quality Funati

Function  Quality Control Deployment Concept, International Journal on

Deployment gcr)nlezrging Technologied/ol. 3, No. 1, pp. 173-177,

Figure 8 Validation of product design efficiency [9] DEHARIYA, P.K., VERMA, D.S.: An Application of
Green Quality Function Deployment to Designing an

5 Conclusion Air Conditioner,International Journal of Engineering

In the current climate, nothing can be accomplished Research and Application¥ol. 5, No. 7, pp. 147-152,
without quality because it is deeply ingrained &tume. By 2015.
raising the bar for performance and quality, suglt@st, [10] YIN, CH. WANG, Y., WANG, H.:Survey Design in
dependability, and maintenance requirements, qualit  Supporting of Product Design and Development: A
raises the bar for product design excellence. Aortefias Case StudyAn ASABE Meeting Presentation, pp. 1-
been made in this study to conduct a survey onrakve 12, 2019.
product design quality attributes. The survey'slifigs [11] SHVETSOVA, O.A., PARK, S.CH., LEE, J.H.

make it abundantly evident that a product's degigality Application of Quality Function Deployment for
is dependent on maintenance and safety. Product Design Concept Selectidmplied Sciences
Vol. 11, pp. 1-18, 2021.
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