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	Problem:

Solution:

Title:

	How do you reduce the cost of development, production, and ownership on the Joint Strike Fighter (JSF) family of aircraft that must meet multi-service requirements:
· Navy: A first-day-of-the-war, survivable strike fighter to complement the F/A 18E/F;

· Air Force: A multi-role aircraft to replace the F-16 and A-10 and complement the F-22;

· Marine Corps: A STOVL aircraft to replace the AV-8B and USMC F/A 18; and

· Royal Navy (UK): A STOVL to replace the Sea Harrier
Implement commercial best practices.  Using Quality Function Deployment (QFD) the program office along with warfighters, and government and industry experts, conducted a top-down strategy-to-risk approach to requirements definition.  An additional strategy-to-task-to-technology QFD process was used to expressly link JSF technology projects with derived material deficiencies providing for critical technology maturation.  The JSF program was awarded the “Best in Application Award” by the American Supplier Institute recognizing their exemplary use of QFD.
Using Quality Function Deployment (QFD) to Improve Quality, Cost and Productivity.



	Value Statement:
	Quality Function Deployment is a structured methodology used to capture requirements (the voice of the customer) that then drive the design.  QFD helps to ensure that the requirements are not missed and not prioritized.  


	Born-on-Date:  
	21 June 2004


	Background:  
	QFD was developed in the late-60’s by Dr. Yoji Akao and had it’s earliest applications at Mitsubishi’s Kobe Shipyards in Japan and then at Toyota Autobody where they used QFD to investigate rust problems on autobodies.  QFD was introduced in the US by Dr. Don Clausing, Professor of Engineering (MIT) in an article titled “The House of Quality.”
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	Discussion:  
	QFD evolved into a matrix that provides visibility into the  customer 
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requirements and design process.  This matrix gives the engineers a structure for examining all of the requirements to ensure that they have developed design solutions that will meet those needs.  The matrix is made up of what’s, how’s, customer perceptions, and other factors that will eventually be used to drive design solutions and ultimately customer satisfaction.
  

	QFD Process Steps:  


	Step 1:  Identify the customer requirements (the what’s). 
Step 2:  Prioritize those requirements (using quality tools).
Step 3:  Capture the customer’s perception of where you are compared to your competition (benchmarking).
Step 4:  Identify potential design solutions (the how’s). 

Step 5:  Benchmark yourself against your competition against those design solutions (benchmarking).
Step 6:  Identify design conflicts (in the roof of the house of quality).
Step 7:  Identify interrelationships between the “What’s.”
Step 8:  Determine the relative importance of the “How’s.”
Step 9:  Set design target values for the “How’s.”


	Results:    


	· The Software Engineering Institute recommends using Quality Function Deployment to identify the needs and priorities of software customers.
· Scientist and engineers at Litton Corporation, working with the Materials and Manufacturing Directorate at the Air Force Research Lab, used QFD to improve the design and manufacturing processes used to build the interferometric fiber gyroscopes (IFOGs) for tactical missile guidance and aircraft navigation systems. 
· The US Army used QFD to improve the Lightweight Family of Weapons and Ammunition.  It used QFD to help identify key customer requirement.

· Louisiana Tech University in collaboration with the Office of Naval Research (ONR) used QFD to support improved affordable design of ships.



	Benefits:  
	The application of ISO 9000 to a weapon system program in production can result in significant reductions in cost and cycle times, and major improvements in quality, responsiveness and performance.



	Application to other programs:  
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	This practice is applicable on any program in which a new high-technology product is being designed, developed, produced and/or maintained.  



	Key words:  
	Quality Management
 (keywords are used to support improved search capabilities in the information repository):

	Additional Resources:
	http://acc.dau.mil/simplify/ev_en.php click on the Production, Quality and Manufacturing Special Interest Area for additional information 
http://www.qfdi.org/QFD_History.pdf QFD abstract written by Dr. Yoji Akao and presented at the International Symposium on QFD
http://ww.google.com/ There are numerous software tools that supports the  electronic development of requirements, do a web search to find them  

http://www.pearsonncs.com/research-notes/97-11.htm research notes


	Contact Information:  


	Bill Motley 

Defense Systems Management College

Fort Belvoir, VA  22060-5565

(703) 805-3763

bill.motley@dau.mil 
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