Quality Assurance
Part |

Based on Dr. Vardeman’s |IE 361 slides




Definition of Quality

Fithess for Use

Two dimensions

Quality of design: appropriateness and
cleverness of features

Quality of conformance: concerned with small
variation from what is designed and intended

(this is the focus of IE 361)



Examples of Quality of Conformance

Bus Schedules (e.g. Cyride)
Want small variation

Ford Escort transaxel story
Sampled transaxels from Ohio plant and
off-shore plant

All measurements were within engineering
reguirements

Measurements of transaxels from Ohio plant
had a lot more variation



Statistics and Quality

Typically assure quality with empirical studies
Collecting data
Summarizing data

Drawing properly qualified inferences on the
basis of data

Done under the reality of and absolutely
unavoidable nature of variation



Features of Modern Quality Culture

A “process” (as opposed to “product”)
orientation

A “customer” (both internal and external)
focus

Continuous improvement



Measurement System

Def:. the eyeglasses through which one views
a process that one hopes to improve

Ex: A top US auto maker
Wanted to track initial customer satisfaction
First used corporate warranty costs
This is not something a customer cares about

Then measured “per vehicle visits to a dealer
for warranty service”



Terminology

Measurand: quantity for which one hopes
to establish a true or correct value (x)

Imperfect measurement (y)
Measurement error =y — X

measurand device measurement




Terminology

Validity: Is a measurement device or system really
tracking what one wants it to track?

Accuracy: getting the

“right” answer on =
average

Mot Accorate
[0 I ] Mot Precise

Mot Accorate

Precise

Precision: consistency 0
of measurement



Model
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Bias

Ideally this should be zero

If bias Is constant over a range of measurements,
measurement device has the “linearity” property

A

average
measurement, y

o T constant bias, B

-
measurand, x

range of device use



Examples of Data Collection Plans




Data Collection Plans (cont)
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Data Collection Plans (cont)
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R&R

Repeatability: variability for fixed
operator on a single item

Reproducibility: between-operator
variability

— reproducibility
device™ repeatability

2 - 2 2
R&R — reproducibility"' repeatability



Data Collection Plans (cont)




Data Collection Plans (cont)




Data Collection Plans (cont)




One Way Random Effects Model

Multiple parts measured multiple times
Part is a random effect

Multiple operators/devices measure a single
part multiple times

Operator/device is random effect



Part as Random Effect




Operator/Device as Random Effect




Example |




Example | (cont)




Example | (cont)
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Example |l (cont)




