Quality Engineering and Management

Food Safety and Quality Program

This course is designed to provide a complete coverage of the contemporary principles and practices associated with quality engineering and management. The course builds upon the prerequisite Statistical Process Control course to illustrate how the tools and techniques introduced in that course can be effectively applied to the management of quality both within and between organizations in the supply-chain.

Textbook:  
Gryna, Farnk M., Quality Planning and Analysis: From Product Development

                  
 through Use. (4th Edition).  New York, NY: McGraw-Hill, 2001.

Coordinator:  
Steven L. Johnson, Professor of Industrial Engineering

Prerequisite: 
Statistical Process Control or equivalent (with consent of instructor)

Topics

1.
Background and History of  Quality Management Systems  [Chapter 1]



Movers and shakers of quality management over the years



Changes in the business culture that have affected quality management philosophies



Focus on the customer’s expectations



How “globalization” has changed the quality management landscape



Relationship of quality, productivity, costs and value in a lean production system.

2.
Definition of “Quality” in a Supply-chain [1 Chapter 5]



Tradition versus modern definitions of quality



Internal and external customers



Vendor relations



Opportunities and constraints in a global market

3.
Cost of Poor Quality  [Chapter 2]



Internal and external quality costs



Prevention and appraisal costs



Metrics for quality cost analyses



Quality cost analysis and continuous improvement

4.
Focus on the Customer [Chapter 12 and Chapter 20]



Identifying the internal and external customers



Methods of analyzing customer needs and expectations



Methods of assessing customer satisfaction





Service quality (internal and external)

5.
Designing for Quality  [Chapter 13]


The importance of product reliability in quality designs


Quality function deployment (QFD) in product development


Tagachi methods and philosophy: robust product and process designs


Availability, maintainability, and safety 

6. 
Organizing for a Quality Culture  [Chapter 8, Chapter 9 and Chapter 21]



Roles and responsibilities of management



The quality function in the organization chart



The roll of the workforce



Self-managing teams



Training requirements for different functional areas

7.
Quality in Supply Chain Management [Chapter 15]



Supplier relations and “partnering”



Vendor surveys, qualification and ratings



Assessing supplier capability



Assessing, documenting and improving supplier quality

8.
Continuous Improvement [Chapter 3]



Sporadic vs. chronic quality problems


Identifying with "vital few" - Pareto principle 


Problem identification and solution techniques


Contributions of the Kaizen and lean manufacturing techniques


Benefits of benchmarking

9.
Introduction to Six Sigma Approach [Chapter 3]



History of six sigma



The concept of process capability



The five phases of the six sigma process



Case studies of successful applications of six sigma

10.
Quality Certification and Award Systems [internet references]



History of ISO 9000



Malcomb Baldridge National Quality Award



Industry specific certification systems



Environmental Quality Standards (ISO 14000)

11.
Quality Audits  [Chapter 23]



Concept of quality assurance







Internal and external quality audit programs



Conducting quality audits



Audit reporting and follow-up

12.
Data Collection, Analysis and Interpretation in Quality Management [Chapter 10]



Graphical methods of analyzing and presenting data



Review of descriptive statistics



Review of probability distributions applicable to quality management



Uses and abuses of statistics in quality management

13.
Decision making based on statistical assessments [Chapter 11 and Chapter 14]



Review of inferential statistics



Decision making based on statistical evaluation of data



Use of control charts in vendor selection and retention process



Benefits of conducting designed experiments in the quality management process

14.
Applications of Process Control Charts in Quality Management [Chapter 18]



Control charts in continuous improvement environment 



Control charts for supplier selection and retention



Pre-control charts



Charts that incorporate product specifications



The importance of process control is six-sigma

15.
Inspection and Testing in Quality Management  [Chapter 19]



Applications of inspection and testing in quality assurance



Repeatability and reproducibility of testing



Evaluating and improving visual inspection



Detecting and avoiding measurement errors

16. 
Acceptance Sampling in Supply Chain Management  [Chapter 19]



Introduction to acceptance sampling plans



Location of the inspection/testing - supplier or customer facility



Using acceptance sampling for continuous improvement



Acceptance sampling plan systems (ANSI/ASQC Z1.4)

17.
Quality Information Systems  [Chapter 22]



Use and misuse of quality reports



Ensuring the quality of the quality data



Information sharing in a partnering environment



Computer software

18.
Putting it All Together (Review)

