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Purpose: This study aims to create and develop an approach for the design and gradual delivery of
the product in the shortest time and through the balance of the elements of technological readiness, the
need statement document, and the characteristics of the product in large and complex air systems.

Design/methodology/approach: In this study, the balancing process has been carried out using three
stages of the Quality Function Deployment (QFD). In the first stage, product specifications have been
prioritized using customer needs. In the second stage, product specifications have been prioritized
based on the specifications of the first stage. In the third stage, the required technologies have been
prioritized using the specifications of the product in the second stage. To conduct the research,
industry experts who were in the unit related to the desired product provided the necessary data. Out
of the 10 experts in that unit, seven have collaborated in the design and implementation of the model
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and three have approved the model. Finally, the discussion model was approved by the company's
high committee.

Findings: After extracting the priorities of technologies, the final meeting of the QFD group was held
with the presence of expert designers and the operator's representative. In this meeting, the process of
using QFD and the obtained results were discussed. Then, using the scores obtained for the
technologies (priority value) level of technological readiness for each of the product technologies and
the approaches of designing, producing and delivering the primary, intermediate and final products
were determined. The results of product prioritization based on technology development were also
approved by the high committee.

Research limitations/implications: In this research, the balance of technological readiness, a
document of requirement statement, and product characteristics in the design management of macro
systems of defence air base products were analyzed by QFD. There was a need to check if there were
other tools for balancing. Also, the scope of this study was limited to product design, and it is
necessary to extend the balance to the entire life cycle of the product. In this research, the researchers
faced with challenges due to the lack of familiarity with the elites or complete and sufficient research
and training of the elites and managers of the country's research and defence industries. Also, the lack
of managerial approaches to system and standard design and the integration of the approaches
communicated by the regulatory and standardization centres of the country on the system design of
large and complex products were the other limitations of this research.

Practical implications: The model proposed in this research made it possible to produce large and
complex products in the aviation industry due to the existence of restrictions. On the other hand, the
gradual design, production, and delivery of big products made the products suitable for the user's
scene to be designed and produced first. While maintaining the quality of the product, the time to
obtain the products should also be reduced.

Social implications: Acquiring large and complex products in the country will accelerate the
country's development.

Originality/value: The design and production of large and complex products based on technology
development with a gradual product delivery approach using QFD is one of the innovations of this
research. The application of the proposed approach will resolve some of the problems related to the
design of large products in different areas.

Keywords: Technology development, Requirement statement, Product characteristics, Balance,
Quality Function Deployment
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Fig. 1-. Implementation steps of the Quality Function Deployment
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Table 1- Customer needs along with their preference for a product
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Table 2- Product characteristics
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Table 3- Specifications of parts in the second level
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Table 4- Required technologies
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Fig. 2- Three matrices of quality expansion function
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Fig. 3- The Quality Function Deployment, customer needs - product characteristics
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Fig. 4- Function to expand quality, product features and parts specifications at the second level
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Table 6- Specifications of parts in the second level along with their priority
Liagdsl  pss gl o ol G Sns sy | bl poo g 53 Slabad sla S5 s,
Y Spsb Lgu(,:m:.ﬂ Y VY (ol smmle) Lo 93 5l Coalsess Ao s K
% LS 5 ols I3l e ¥ VY U Sa,ycds Lyl Ay
\ I S = Kol bl e F | Y RPRN 5
Y¥ N e A q Juols ad glads v
A l‘,,a(..:.»:..» AR A AYL— el A
YO Ion (g5, Blas AY A% (Juxupﬁ;éur;)wﬁww AR
YO ¥ GBS NY 1) S g ke et oyl AY
\ D85 50 s Sladm 53 Ng \ s, 55 50 sldas Ao
V0 Ol s B AA YY Lo, 55 50 & AV
V0 ojle plSomiad AR Y a3 alas ~1 b ALY
Yy s (Sl s Y Yo J s C_,Jam 6[.&(..:..,,.:.... AR
14 EFERC N Xe|oos S bl sl g xr
Vo JA;;P.-J’; u,i:)')l Atd Y &Juﬁ' LSLAM YO
Y Han dAS Glagtes AN




VFaY QLL...-U AnY% Lsil‘::' Al A)L«...: MO 6,93 nQL:La&)J:J}.T S pde u,l.&jj'i/‘\/\

N NN N N A N N N A N I
ST gy s
SR, A ER L} ALa Longy o i e & gt
3 3 1 1 2 { ] all3 } 2
3 . H 3 A g H.H ;
’i;i‘}f‘til-iia,iz;{%i%}:1%.&%?%}§§ ’111
N3 30233 3 B IR EY EY B B 2 H
3 ;-{zs*z i -‘.g‘fﬁ& AR A3 (3
aF
g
¥ E
O 0
il I o[ o o
Ll Fud ]
n E3 BB
.l x [ (<< l
M X
w [ X o
; |
:v. o 1]
M 0 KOk £0]| oll°e
v o o o
L offelf e
5 =
- K
'A S| ]
- of| [lejfellx
v
s ol | o[x o
w x ([
] o x
v
L Aad " - " 4 - 3 ¥ ¥ w - " ™ " w £ * v ™ Y "~ " ) "w ) . w Lad v [ Y. vy
| 1 D U

bg)sld suancs Pl 5 ps w2 Slakid sl S5y CokS B S w0 IS
Fig.5- The Quality Function Deployment of parts specifications at the second level and prioritization of technologies.
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Table 7- Required technologies along with their prioritization
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Fig.6- Diagram of the design structure and gradual production of macro products with gradual delivery
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Table 8- Development of TRL level with the production of intermediate products
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