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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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)���' �  3��<��1 )2023( J!M� 2 H/ K3 H
�D ��3�� :8� � 7�73� �i��� �� � �E�FG� � ��	I	� f2	� 

�E�FG� 3����� B3�R� ��� �	 ����32�!73 \#�U� Y�FG�. 
�� # �	A 

��3� 5I�� .�73	A ��j�5�  �Y�!5/

K�3�#�� 9���O� H# � 9��/	�. ���5'. �82�� ��� ����� ���5'.  �����	 3�A � �  ]/ �E�FG�	I	��  �#

H5	�/ � ���7�5� ��8# ��D .���5' d� K3 P6�B d"��  ��/ �6�' K3 .�3��# H23���5' .��  k�R �  .3�# .;��

l��# �� H/ �73 ;/��!� .���5'  ��/!2	H0 j�[ �R ��  O H# HD��L �i��� ���� jb� d"��	� 3�����0  K3

l��#�2 �� ���/ 3� .���5'  ��#  .���� 4N3� E��P K���. #3�.  ��K K3 m3�G23 5#.3;'3 ��� ;��H53��/  3J' ��� � 

��Z2 /	_	� !B � ��f!23 ����� UM� � �"<�	
� �i��� ��. B3�R� M7�� � LD �E�FG�� � �	I	�  ��D�

# �� H/ ��3�	A 2O8JG� �#3�# �	��J C�023 �^ ��1/��Z2 � �M��n H# � ���3;�3 �7�� � P��/ 9��/	�. o	5����� 

��5'�. ��� H# ���� ���5'. ��. o � l��#�2	� ����O� �<� :8� K3 ���A E��P .�73  # H!Z�3	�!1 3�A  C� H# ��N�_�3

MUN	� �� �F�  3J' �	: 9	�. ��. K�oO PB3�� �� S7�5��A B3�R� ��#� ���9 MUN C� �� S��o P��� �	� ��  �

�� ���]R3 ��Z�/^��# 9���O� U7 �k� ���5' p�
#. ��. 2����	K� 7��# � ���3;�3 �#�D3 ���   ��K �7�� :8' �
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T2�� �	/ � 9 )2019( �#	 � 2��/ H/ �<� K3 �3� ��. ~�� �7�� 2	��K�. � 3�#��/ C�023 O�'�5 !19K�#� � 

*��3�<��� ����� ���3;�3 �73 .�� JG�	J� H/ �#  �i��� ��. 2	��. 3���� 3��E� �G!� C�023 �� te1� � 
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�ba	� /��1�� �!1�. �# M7��L Y�FG� D� 3� �Z�� � �3��5M� #	 � ���/ �73.  

� 3��<�� � �11 )2021( � ab�	�3� ��O�2. m�F� �# 3� �55/� �j m� �#� �� �E�FG���3  #	 � ��/�  23 �82O .

J!M� 2��# H/ C�8_� ��O�2. m�F� �55/ �!1�).(� ����P �j� !73 �D �E�FG� K3 ���_�  3�����/ �� ���A 

 K3 ����K �  ��K�=��  3� �ZN��� �# H!�3� 3 ��A  3��d ��9�� :8� � tj��� K�3�#�� .�73 ���/ 

2-2-2 �����  ��� N�&' � �����  ��� ��R� /   

Y3�� ��� ���D ���ZR�ZR � 12 )2020( �2J!M�  H/�E�FG� � H2���7 ��. �	I	� 13 )CoPS�J2 �( B	���  �

2�;'3K��� � ��	�'�1 �2 ��F!N3�A ;� � 2�3��� !#�N��  ����1/3� P<� ��3�23 .  

 3�9  3��<�� �14 ��  Y�7)2021�( B3�R� C�8_�  m�UM23 *���3� . ;0� K3 ���_!73 �#L� ��<
��.  �

m�R�#  ��/ ��N�5  �� B3�R K�' ���  Y�FG�2��/ Hc3�3 �82O .J!M� 2��# H/ ���	 ��8_��� �8� �J2� 3�  ��

B3�R� 3 Y�FG���_ ��73 ���/ H# ���� 
B�� ��L B3�R� ��3	H MN3�� �� �� ��<
�� ���3;�3 H/.  te1��2��  ��

B.  �� H!j�5�� ��3�  .3�#9�
D	�. MUN C� K3	� �G�	P  ���� G�	W _!� ��/B3�R ����� m�UM23 *��� 

�!1	# 3�#. 3;'3�� '��	� 7	:!" ��<
�� ���3;�3 �f2K3.   ���_!73.�  
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D	�c�  3��<�� �15  Y�7 ��)2021(� 758�� B3�R�  3� P"2 �M56 �F� ��4,0 2��/ Hc3�33 �� .�A H��J� �

»����9� 2�"23�- �7��Z.- '	;�<� 7�/3 K3	:!" �7 \JG	:!" �� «H/ � �'�M� »758�� B3�R� P"2 4,0 

)0/4DE 
16(« ��2	� �� 3�  '�M��  � =2�=[� 2K3��L ���5'.  ��. �7��Z. ' �	;�<� 3�# 3�. �7�5���  �

����O�# 2  ��/	��K�. �!1�. M�		A ���/  23.  

n���  3��<�� �17  Y�7 ��)2021(� 758�� 7	":!  ��.18d#�[ �# ��57����. �	I	� 3� 2��/ Hc3�3 .3�A H��J� 

�# ;/��� �# U#3�L #	A O�'�5 758�� 7	:!"  �� 3�#). M7��L O�' � (Y�FG��5 ����� ��O�2. 3�#). 3�� K3���. 

� 3���0 ��O�2.( ^��#�� ��jO�A �H!'� ��  JG�	\ � 3� �82O H�3�3 ��3�   �73.  

2-2-3 HI� �!�G� ������   

.�N�#�	�19 )2020(  H/ �73 ���/  �	#�i��� k�R � �� ��. JG�	��J� HM7�� � 3. � �  ]/ �E�FG� ��	I	�� 

#H���� K�B^ ��'��� ���5' �# �����. ��. �	H!'�1  .2�3� ��/��7 �2 ��<� 7�73 K3� ���A 3 PB3���A H2�9 �i���  ���

 �<�3 �� 570�� K�3�#�� ���5'. ��.  �i��� �# WZ����� �G2 � k�R^ #H9��/	�.   O���# �73 .  

#	T! �  K�]/20 )2020�( ����. 9���O {U7 �#� ���5'.21  3�M7�� ��L 7	:!" �2���'� 3�# Y�!5/ �. 


��	�� ������ ��/ Hc3�3� 3 �� .23�A M7 H��J�� �� �73 �� �#�0	�� 2 K3 H!�*9	��. ������ 3��E� �G!��  ��

M7��L B3�R� �����= 9���O {U7 K3 ���_!73  �<�3 � ~�!1�� ���5'. M7�� ��L 7	:!" �2���'� 3�# Y�!5/ �. 

H��2�# ��. ��#��/. 5!Z�� ��M' �#	� ��. ������� #	 � ���.  

��22 )2021(� |�[��[ �	� #	5� ��. Y�J!23 {U7 9���O� ���5'. 3�# 3�. M7��L ���5'. ��3	H �	��851 ��3� 

�73 .H[�93 �	� #	5� TRL�� �� O��5 H#   3�5� �d �3;#3 H��2�# ��;.� :8� ��73 ��� �Z"2 H# �=�� ����w�� 

:8� �� TRL �!�/   HM��U�� 
ZN ��M��U�� K�B �� �����^ FFe��  C�023�� �73. |�[��[ �	51��8�. 5!Z�� 

�# ��3�  5<� K3 �	d ��. Y� K�7. /��	Z� � �	� #	5�  ���_!73���/ �73!2 .	0L Y� K�7. /��	Z�   �12�3� H/  ��

r!�	� �	� #	5� �55/�TRL PZN JG� K3	\ ;� � HM7�� ��5L ���O �f2K3 ��i���. 3�#.TRL��. O��5  �3��5M�2��# .

5I��	A� Y� ��. �	� #	5� ��9K�7 ��3� )K3�#  tj�� �# � ��. n
!e� ��<
��� 057��Z!�3 K3 ���_!73 �#�  4R�J!�

10 �#3�#. �J��H" ��  23� Y� �� .	� #	5� |�e!23 ��� 7�9�	 � Uj� Y� � ��. ���	A �3��#. �!�/ �#�A 

�Uj. �	� #	5� ���#  23.  

��K	A  3��<�� �23 )2022( � �U7k 9���O� ���5'. ��. |]J23 !M56� C��8[ 3� �� �j�7 �3��	��  7��#� � 

���[ �� � ��2��. 2O8� 3� #	 � ��/� 23 .�� 3�A ������ JG�	��J D� �� B	UL ����#��/. A' ��O. ��. �M56 

P"2 4,0 )0/4I( 3� �� �e# �j�7 �3��	�� � Mw�	� p�
# �82O  3��# ��73 J�	�� {U7 9���O� '���5.  ����

���/ :�3.  

 �	Y�! �}"
	9 �24  Y�7 ��)2022�( 758� K3 ���_!73� 7	:!" ��. 5!Z�� Y� �# 3� 3�#. 9�
D	�. ���5' K3. 

o	���w�. ��2� � ���3;�3 K3���5	<2��/ Hc3�3 � .�� 3�A JG�	�\  ^��#��758�� 7	:!" ��. 5!Z��  Y� �#�� 

)MBSE25(� #	 � � H/ �73 ��� 3� 758�� �� 523�� ���5'. ��. o	���w�. �7�5� 3��� �55/ B3�R�  3�



90 / �� ����� ���� ���	
�� � 	��� �����15� � ����2 ��	�� �37 �  �!"#��1403 

H# N� ��R	\ �7 ��4 H# 2�7�K���  ���5' m*B �# WZ��� �3�Uj �. o	���w�.  3�2	; K�3�#��  .55/��  )��

�	��851�.  K3!2	0L MBSE 3�#. �7�5��� �/ ��� »i���5<�. H# SZ7 ���5'.«  ���_!73�� �73 .  

2-2-4 ����	 �!�G� ��������� ����� N�&' � ������� .#�� 

�7�226 )2017( #	 � ��5/ H/ 2K3��L Y�FG�� �<� K3 3�'���5. \JG� Y�FG� �� 758�� 7	:!" �73 H/ 

��!j�7 7	:!" 3�  .�73 H!j�7m� 3�'�5 �H2K3�� _
�	\ 7	���!"	d FG��E� K3 k�U7 ��	�A �� K�� 7	:!"  �� H# 

k�U7 ��E�#  52��)�Y�FG� ��B3� ���J
M!� K�7�	:!"  �� �� ����n �R3 �( 3�#��/	 �5 G6 ��<
�� K3	{ 

H2K3�� Y�FG� ��   Y�FG� Y�J!23 ����# �73 .2K3��L Y�FG� �� �� GU7� K3 H
"
7 S�3�� ��FG��� ���� 

2	K�  .�73 �<�3 2K3��L G����� �� Y�F� j�[L Y�FG� ���� A<�� �73 .3�A ��M'	�  �� P��� ����� C�9  ��. 

���0� � �"�  ��. WZ��� �# �� {U7 �73 H/ 3�#. �<�	P i�!2�� �� Y�FG� � 3���0  �<�3 �"� Y�FG� 

��E�# ���w. �73 .3�'�5 2K3��L Y�FG� P��� 
G�	P � Z�	H  K�7�73 .  H/ 4N3�� �!1	# ��2	;  K�oO �82O �#�� 

�73 .�� �� �j�7 �3�!��� H2��2  ��. ��3L	   H!j�7   ��� K�3�#�� �� 2��� � ��Z8#� �5#� �5Z� �# �. H# �23�  �7� 

 3�' K3 ��O�5 K�3�#���  H!j�7 �3�0���  23 .�	 3; 2	K� H# �j�7 H2��2  ��. ��3	H   H#  ���6 K�0�. � �� MN3��� H# 


���	�27 #3���3;. B3�R� � �	I	9� Y�FG� � ��d"  ��. WZ��� �#  O =!"#� ��3� .Y��!B3 3�H<5 �# 3�A Y� 

H2K3�� �� � �# J'��	� K3 3�'�5 F��\ � HG6  �3*9. �jO .�7E�# �5/ ��Z��A 
B��L 3�# H2K3��. j�#� 

��=5� ��E�FG��  ��_�3���!'3 �73 �7 H# Y�FG� H/�� 
��	��� PJ!5�  �� 3�' .�73�5 2K3��L H2 Y�FG�  �85�

�#  7	:!"  ��. �e7 �3;'3. C�2 � �3;'3.  Y���3�� �73� ����<�3� H#. ���j 5' ��Fe1� ����3;�3 ���G��� 

k�R  �� � k�R  ��. ��8_�� 2	;  Y���3�� �73�82 m� .�� 3�'�5 2K3��L �Y�FG� Y�FB �R3	 �5 K3 3�A H!<2 

�73 H/ ����� ���3;�3 � �6�5� 7	:!"� �d P/ A�3 � 5��# H2�9 P��  55/.  

���	�!�n � �5	<���!	� 28 )2019(3��/ ��Z8# ��� B3�R� �3�� �E�FG�	��3� �� �# ����32�!73 ��73. 

#	A 

��3� �� ������<. �N. ��/ Hc3�33 .�A K3 ���_!73  �<�3 H��J� 4#�� )�!"9 /	_	�� B3�R� �N.  ��=�� 

�������<. �	H!'�1 3�# 3�. B3�R� 3�� �E�FG���  �f2 �� H23��O�2H!'�9 �73 .  

�_7� 3��<�� � �29 )2018(K�3 ��#�� �  :8� �J2{U7 9���O� ���5'. � ���O�# ;��H5  ��.   O �# WZ��� 3� ��

K�������� dZ7 �]/   .2�3� C�023  

Y3��  ��� �ZR�ZR ����D ��  Y�7 �� 2020� H2�9 7�5�� ab� P�3��	�3*9� J'�� �#	� 2K3��L �23� 3�  ��

�i���  ��. ���	 � M7�� L�E�FG� � 7	:!"  ��. �	I	� 2��/ Hc3�33 .�A   �JJG�J!M�  2��#H/ �E�FG� � 

7	:!"  ��. �	I	�� �J2 B	��� �� 3�'�5 M7��L ����1/H# �+�Fj �� ����F!N3. ��8��2 2�3� .�<� K3 

H_�v�  ��. :8� � ab�	�3*9� �# J'��	� �i���  ��. ���	 � 7��LM �E�FG� � 7	:!"  ��. �	I	� � 5�23��. K3��L2 

�23� �73.  

 ��  3��<�� �30 )2021( {U7 9���O� ���5'. 3� P/ .3�# �"��4 9���O ��� ���5'. 3�#. B3�R� �3��	�� #	 � 

2��/3 .�A JG�	\ )]� �/� ���5' H7 K3 ���_!73 �# ��. JG�	��J� 3�# ~�!1�. Mw�	� ���
Z �� ���� � ��. #�'� 

�3�1B31 �D Y�M' Y�!5/ �� �32 � !��B� 3�# 3�. 9���O {U7� ���5'. P/  �	��851 5/ �� 2K3�� s��# LU7 k�



	���� ������   ����� ����� �� � 	���� ������ ��  !�"#�� �� QFD $%�&' �! ()* ��� �! +��, …  /(���<B� � (��-!.��� �/0 /91 

9���O� Y��M� � ���  �#�=��  
/ P�3��	. m�UM23 *����  ��J� 52��� H#  � H'�6 ���	�2�  ��#  H# ���# ��R .

H/ ��3 PB3�� ��L	  �HM7��H# 
����  .3�#Y�J!23 ���5'. Z��P ���.  

��d  3��<�� �33 )2021�( K�3�#�� 9���O {U7�  K3�!� 3� �3;#3. 3�#. n1/ ���5'. ��. D� � ��8��2 

Hc3�3 2��/ .�� 3�A H��J� ���� 3�#. K�3�#�� 9���O�  K3�!� ���5'. ��. D� K���1/3� . HM7�� � Hc3�3 ��3� 

�73 .�
/�3 � A	![34 )2023(
G� �	P '3�9 :"0� �	<� =!"#3�� ���!�3���. /	_� 2# L��}8�  3�3�� ���W  �j�7

2��;'3� �# 
G� ��73	P / ��<
�� 4#��	_	� 2��/ Hc3�3 . 

 3��<�� �  �	[��9�935
 )2024(� Y� H[��}<�  .K�7 �9���O �H23���5' 57 L	2�	# K�	2 � �9��� .�� 3� Y�FG� 

�� ����� �B3�R ��!"	7  ]/ �E�FG� ��# L���3���  2��/ �B3�R .�82O Y�Z2�  O 2��# �� A�w ���7�5� 

.��K�	2 ��8#  ��3��# K3 \��R P��G� ��0���  ��K P��G� Y�FG� 3� ���/ 5�� .Y� H[��}<�  .K�7 �82O P��� 3 

L
B�� �
63 �9���O �H23���5' 57 L	2�	# K�	2 � �9��� .�� Y�FG� �� ����� �B3�R :!"	7 .��  ]/ 

�E�FG� L���3�� ���'� ���# ��# .K3 H
�D �9��� .�� ����� �82O A�3 �73 H/ A�w ����� ���3;�3 5�3�' 

�758� :!"	7 �� � Y� .� )Vee(� �Z"2 H# P��G� Y�FG� �0��� �� PN3B 2 LUJ2 .�=2K�# ��5' 

:	�F� .�	9 C�023 �� �73 .:8� A��� �9��� A�3 \	JG� ���/  ��K P��G� Y�FG� K3 ��R\  ��K P��G� 

�0��� Y�FG� �� P��M� �# ��8# �3��# �73 .  

2-2-5 O��� !.<?BT *�"�+   

 3��<�� � Y�ZN336 )2017 (2J!M� H/ �<� K3 )��  .�� C�7�� � ��
�  .3�# ���7�5� � �3�e!73 .��K�	2 

.�!1� H/  y�Z��3 A	# .��K�	2  ���!1� � �9��� .�� Y�FG� 3� H# �#�j  �12 �� ��� ���_!73 K3 4#�� ��<
�� 

�	_	/ �73 H/   K3 A��!8# � 4��D A��� )�� .�� ��D�� ���# �73.  

��}	
� � �2�	!�O37 )2016(� ���_!73 K3 )�� �B3�R P63 ��G� H# ��f5� ���/ .��*��3�<� �� 3� 5�3�' 

�B3�R ���8_� d� L2���7 ��	I	 2��/ Hc3�3 .5�3�' �B3�R d� L2���7 ��	I	� �� ^2�3� �# H7 �e# �B3�R 

����8_� �B3�R H	��3 � �B3�R ��	c;D �f2 �� H!'�9 �73 �� H/ A	!"e2 � :8� A��� � O 5�3�' �B3�R 

���8_� �73 .A�3 \	JG� �# ��8#  .�	9 K3 )�� �B3�R P63 ��G� �� 5�3�' �B3�R ����8_� C� �d ��	�3��  O �# 

�73 ��  3;	� ��3��/ A�3 3� )�� �� |�e!23 .5#�<	� �S7�5� ���/  3;	� �3�<� � �#�D3  K3�!� .5�K�	2 .�� 

��	�3�� �#��K�3 5/ .�� A	�� �!73� .3�# P�Z� .5�K�	2 .�!1� H# tj��  .�� ��B3�R K3 )�� .�J��3 4#�� 

�	_	/ ;	2 ��8# H!'�9 �� �73 .`��!2 �3A \	JG�  �12   ��3� �73 H/ S	/�� )�� .�J��3 4#�� �	_	/ � �B3�R 

P63 ���G� �	ab� ��3;"# �# ��3;'3 ��	N]j ���/ �.��*��3�<� ���7�5� S7�5� .��K�	2 � .�!1� �� ���82 

|�e!23 k�R ��3�.  

��73�# C�023 ��J	JG� �D��j ^� � ��
j3� A�3 H0	!2 P6�B � H/ H[�9 `��!2 A�3 ����� ��� ��J	JG� � 

.���=�3 ��D�� A	# �

��3 � �!B �
j3� ���1!5� H# ���6 .���� � �� ���w�� Y� �
/ ���Z8# H	6�� �� �� 

)�� ���� �15�;9 .3�# \JG� m3�3 �� ?�w�� ����� �73 �� C�023 )P�� L	6�� C3;�3 H# H2K3�� A	# 

H_�v� .�� ��B3�R W	G� � .���5' �� � �� �=�� 3���.���!� K�	2���� �� 5�O�' �B3�R Y�FG� �D (� �82O 3� 
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Hc3�3 ���/ �23 ��3 ����w�� A�3 �\U5� ��3�[ � �=2�=[ �|�e!23 ��ZU23 �# 4#�5� � W�3�� W	G� �3�D3 {��1� 

C3N3 �� k�U7 A	��� �� � y�Z��3 :�  ��K .��5�O�' �!���� � ��5' H# ���� �� Y� �B3�R ���# K�	2���� ��1/ 

�� �B3�R  ]/ �E�FG� �	I	� H# � ���� �E�FG� ���'� .3�# .z L	
/ ���<2 �7��# 3�  �M_2 .3�# u23  Y��� 

�� ���� .3 K3 A�3 ��M��U� �# ���_!73 K3 n���M� � �
/ ���9 ��  �/�3 � �3;#3 � )�� .�� Y� �.K�7 52�� �3;#3 .� 

�� ��!j�7 5�O�' ��B3�R C3;�3 ����� '.���5 � P	
G� d"�� �� � �� .5���� �� |�e!23 .���5' �� �	"� 

\JG� �Y�FG� n	6�� � �/*� � ��3� C�;� HD�� H# ��ZU23 �D��j 5�O�' �# K�	2 �#��/ � ��Fe1� �
63 

Y�FG�  n	6�� � �;��9 �73 �� .HI2O �� A�3 \	JG� �f2� ��73  �	# .�=�3 .��#��/ � ��3�D3 H# ��f5� 

����� C��� �6�5� �B3�R  ���3 .�� �9���O :!"	7 L23���5' ��� ����� � �9	7� H# �#�D3 K�	2 �#��/ � \JG� 

C��� ��	� L	
/ �9��� .�� �f2� �� �B3�R ��!"	7  ]/ �E�FG� H���3�� �# ���_!73 K3 QFD �� �73 �� 

�B3�R � 	��� �E�FG�  ]/ �� L5G6 ��8#  �3��# �J2 .��G�  � �1	��'  ����� .���5' 3� :� K3 \��R  H2K3�� 

A�3 �6�5� H!�3� ��#.  

�� L5	1	� \	JG� Hc3�3 ���  �	# � H/ K3 �'�R .�!1� �� �B3�R � LM7�� Y�FG� �J2 .��G� �73 H!�3� 

�  K�	2 m�_� �	# �	ab� �;	2 .�!1� K3 .B �� ��3� �B3�R .K3 .�7 �=�� �� �B3�R �E�FG� � H2���7  .�� 

���	I	 �B3�R ���8_� � �758� :!"	7  .�� d#�[ � �� ���82 �B3�R m�UM23  ���*� �	ab� .K�"# H!�3� �73 .

A	5I�� �<� K3 P�3�� �3*9�	ab� �� LM7�� �E�FG� � ]/ �#��K�3 .���5'  .�� WZ��� �# K3 ��i��� \��R �057 

{U7 �9���O .���5' �73 .K3 �'�R �� �����  �	[��9�9 � <�� 3�� )2024(� H_�v�  .�� H2K3�� .3�# P��G� 

�0��� �E�FG� � H2���7  .�� �	I	� �  ]/ 3� �9���O �H23���5' K�	2 .�!1� � �9���  .�� Y�FG� H!"23� � 

y�J2 H2K3�� 3� :� PN3B 2 HUJ2 K3 17 HUJ2 K3 :	�F�  .�	9  .�� �5' �� �758� :!"	7  �� �f2 �� H!'�9 23.  

H!'��  .�� �\	JG� ��3�� �c;D  A	# ��/3B �� H_�v� K3 H7 L_�v� \	JG� 3� .3�# L2K3�� Y�FG� �� Y�R Lj�[ 

��� Y�FG�   �12 ��3� �73 .��<��� � m3�3 H2K3�� �� A�3 �����  ��� �!1	# H# ��f5� C�0"23 �� �B3�R �
	�<� 

� �j�7 Y�FG� ��73�# 58��7 :!"	7  ��� ����O�#  ��/ H5�;�  .�� WZ��� �# .���5' �# ���_!73 K3 4#�� )�!"9 

��	_	/ ��23� L2K3�� LZ7�G� {U7 �9���O P/ � n1/ .���5'  .�� �D ���# �73 .�1���� �# m� P��G� 

�0��� �E�FG�  ]/ A	# H7 L_�v� \	JG� C�023 ��73 �� ��� �# ���_!73 K3 .���3;#3 ���
 � .��#��/ 52�� 

QFD C�023 H!'�=2 �73 .A�3 �# ��73 K�	2 H# ����� .3�# H2K3�� A	# H7 L_�v� �9���O �H23���5' 57 L	2�	# K�	2 � 

�9��� .�� Y�FG� �� ����� �B3�R ��!"	7 � ]/ �# ���_!73 K3 QFD �73 CKE � .��3� ����w  

3 - P�� U�V�� 

�� A�3 \	JG� )]� �� �� �73 ��9���O L2K3� �H23���5' 57 L	2�	# K�	2 � �9��� .�� Y�FG� �� ����� 

�B3�R �#  d� Y�FG� ��3�� �2�� �� d�  ��K�7 ���3�� �# ���_!73 K3 4#�� )�!"9 �	_	/ � \#�U� PB3�� �# 

#	 �  ���� P<� 1 3�D3 �.   

  



	���� ������   ����� ����� �� � 	���� ������ ��  !�"#�� �� QFD $%�&' �! ()* ��� �! +��, …  /(���<B� � (��-!.��� �/0 /93 

 

:<W 1-  :X�.���.Y� * P.#3� O����"�+  

Fig. 1-. Implementation steps of the Quality Function Deployment 
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Table 2- Product characteristics 
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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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Table 5- Prioritization of product features 
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Fig. 4- Function to expand quality, product features and parts specifications at the second level 
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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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