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Statistical Process Control (SPC)

Statistical Process Control (SPC): A process used to monitor standards by taking measurements and corrective action as a product or service is being produced.
· Variability is inherent in every process
· Natural or common Causes
· Special or assignable causes
· Provides a statistical signal when assignable causes are present
· Detect and eliminate assignable causes of variation
Control Chart: A graphical presentation of process data over time.
· Constructed from historical data, the purpose of control charts is to help distinguish between natural variations and variations due to assignable causes.

Natural Variation: Variability that affects every production process to some degree and is to be expected; also known as common cause.
· Also called common cause
· Affect virtually all production processes 
· Expected amount of variation
· Output measures follow a probability distribution
· For any distribution there is a measure of central tendency and dispersion
· Characterized by two parameters
· Mean
· Standard deviation

Assignable Variation: Variation in a production process that can be traced to specific causes.
· Also called special causes of variation
· Generally this is some change in the process
· Variations that can be traced to a specific reason
· The objective is to discover when assignable causes are present
· Eliminate the bad causes 
· Incorporate the good causes
Samples:
See Slides or page 221 of the text.

Types of Data
· Variables
· Characteristics that can take any real value
· May be in whole or in fractional numbers
· Continuous random variables
· Attributes:
· Defect-related characteristics
· Classify products as either good or bad or count defects
· Categorical or discrete random variables
Control Charts for Variables:
· For variables that have continuous dimensions 
· Weight, speed, length, strength, etc.
· X bar- Chart: A quality control chart for variables that indicates when changes occur in the central tendency of a production process
· R-chart: A control chart that tracks the “range” within a sample; it indicates that a gain or loss in uniformity has occurred in dispersion of a production process.
· These two charts must be used together

Central Limit Theorem: The theoretical foundation for x bar-charts, which states that regardless of the distribution of the population of all parts or services, the distribution of x bars tends to follow a normal curve as the number of samples increases.
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Control Chart Factors
See Slides or Textbook page 225

R-Chart
· Type of variable control chart
· Shows sample ranges over time
· Difference between smallest and largest values in sample
· Monitors process variability
· Independent from process mean

Setting Chart Limits:

For R-charts:






Steps In Creating Control Charts
1. Take samples from the population and compute the appropriate sample statistic
2. Use the sample statistic to calculate control limits and draw the control chart
3. Plot sample results on the control chart and determine the state of the process (in or out of control)
4. Investigate possible assignable causes and take any indicated actions
5. Continue sampling from the process and reset the control limits when necessary

Managerial Issues and Control Charts:

Three major management decisions:
· Select points in the processes that need SPC
· Determine the appropriate charting technique
· Set clear policies and procedures

Patterns in Control Charts
See Slides or Page 232 in the Text

Process Capability

Process Capability: The ability to meet design specifications.

· The natural variation of a process should be small enough to produce products that meet the standards required
· A process in statistical control does not necessarily meet the design specifications
· Process capability is a measure of relationship between the natural variation of the process and the design specifications

Process Capability Ratio:



· A capable process must have  of at least 1.0
· Does not look at how well the process is centered in the specification range
· Often a target value of   is used to allow for off-center processes
· Six Sigma quality requires a 

Process Capability Index:


· A capable process must have a  of at least 1.0
· A capable process is not necessarily in the center of the specification, but it falls within the specification limit at both extremes

To interpret the  
See slides or page 35 of the text



Acceptance Sampling

Acceptance Sampling: A method of measuring random samples of lots or batches of products against predetermined standards

· Form of quality testing used for incoming materials or finished goods 
· Take samples at random from a lot (shipment) of items
· Inspect each of the items in the sample
· Decide whether to reject the whole lot based on the inspection results
· Only screens lots; does not drive quality improvement efforts

