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Quality Concepts

= Zero Defects (no tolerance for errors)
= Customer 1S next person in the process

= DTRTFI

— Easier & less costly to do work right first time
= (CIP) Continuous Improvement Process

— Evaluate customer satisfaction
= Process Capability

— Ensure process capable of performing required
functions to achieve desired outcome
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Customer Satisfaction (Def)

The goal of aProduct or company In
It’ s relationship with the customer,
from the initial contact through
delivery of the product or service.
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Product Characteristics/Attributes
“Nine-abilities’

— Ability to be produced/built

— Ability to perform intended function for specified
user under prescribed conditions

— Degree to which P/S performs intended function
under specified conditions for a specified time
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Product Characteristics/Attributes
“Nine-abilities’

— Ability to be restored within a specified time to its
performance capability

— Probability for P/Sbeing capable of performing a
required function under specified conditions when
called upon

— Ability for P/Sto be operated for specified time under
given conditions without significant degradation of output
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Product Char acteristics/Attributes
“Nine-abilities’

— Ability to be used for different purposes, at difference
capacities & under different conditions

— Degree to which public accepts P/Sfor use (safety,
environmental impact, appearance)

— Ability for a company to develop, acquire, operate,
maintain and dispose of a product over itslife
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Functional Specifications

= Functions that the product will provide over
Its useful period of operation. Relatesto the
type of function the product achieves.

= Must be converted into values that can be
used to positively define the requirement of
the customer.
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Detailed Specification

= Uses parametric values to describe the
reguirement.

= Developed by customer or jointly by
customer & sdller.

= Very precisely describes the product,
Involving size, functions, & assembly.
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= \What Product phase most affects a
product’ s reliability?

Conceptual
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= \\What % of the extra costs of the
Product can often be attributed to a
lack of quality?

20%
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= Cost of a Quality Program should be
budgeted at of total Product.

3-9%
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Cost of Conformance

= Planning
= Traning & Indoctrination
Process Control
~leld Testing
Product design validation
Process validation

= Test & evaluation

= Quality audits

= Mantenance & calibration
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Cost of Nonconfor mance

= SCrap

= Rework

= Expediting

= Additional material or inventory

= \Warranty repairs or services
= Complaint handling
= Liability judgment
= Product recalls
smsnéeRT OEIUCE COMRECtIVE actions




5Major Cost Categories

= Prevention Cost

— Cost to plan & execute Product so that it’s error
free, mai ntenance costs.

= Appraisal Cost

— Cost of evaluating the process & it’s outputs to
ensure they’re error free.

= |nternal Fallure Cost

— Cost to correct identified defect before customer
receives product.
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5Major Cost Categories

= External Failure Cost

— All errors not detected & corrected before
delivery to customer.

= Measurement & Test Equipment

— Capital cost of eguipment to perform prevention
& appraisal.
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Major Quality Cost Categories
(Actual vs. Should Cost Percentages)

= Prevention 10% /0%
= Appraisa 35% 15%
= Internal Fallures  48% 10%
= External Fallures 7% 5%
= Equipment (Measurement & Test)
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Product Life Cycle

Operations & Maintenance

Acquisition

Time
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Statistical Quality Contr ol
Systems (SQC)

— Used for monitoring and evaluating variationsin
a process

— Can be used as tool to evaluate product
conformance

— Used to determine whether or not ot conforms to
specifications or standards

— Acceptance or reection of already produced lot
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Standard Deviation

= A measure of the spread or
of aset of data

< Calculated by taking the square root of
the

= Symbolized by s.dor s

= The more widely the values are spread
out, the larger the standard deviation
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Process Control Chart

e

LCL
LSL
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The Upper Control Limit
(UCL) & Lower Control Limit
(LCL) aretypically set...

= 3 standard deviations from mean In each
direction

= 3 0 (sigma) from mean in each direction
= |nside the upper & lower spec limits

= To detect & flag when a process may be out
of control
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Control Chartsas SQC T ool

LCL
LSL
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When a processis set up
optimally, the upper & lower

typically

dl €...

Set outside the UCL & LCL and set
equal distance from the mean value

Jamshid Nazemi, productivity & quality Management




Control Chartsas SQC T ool

< Proven technique for improving
productivity

= Effective In defect prevention

< Prevents unnecessary process adjustments
= Provides diagnostic information

< Provides info about process capability

Jamshid Nazemi, productivity & quality Management




Acceptance Sampling

= Beneficial when inspection cost is high & resulting
loss of passing non-conformance products Is not great

= Necessary when destructive inspections are required

& directly control the quality of a series of
lots; specifiesrisk of accepting lots of agiven Quality
= Not effective for inspecting small lots of custom-made
products

= Better than 100% inspection, which is very tedious
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Acceptance Sampling

= Sample size must be large enough to provide
sufficient information about the larger ot of
goods without costing a great deal

= Establisning the limit on the number of defects
In the sample that will cause entire lot to be
regjected Isresponsibility of management
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= The risk of accepting alot of poor
Quality, in Acceptance Sampling,
Isreferred to as...

Consumer’s RiIsK
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= |n Acceptance Sampling, iIf sample size
IS kept the same but acceptance number
IS Increased, what happens?

Consumer’ s Risk Increases &
Producer’ s Risk Decreases
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= Rule of Seven

—Process considered out of control when
/ consecutive data points fall all on
one side of the mean
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Pareto Diagram

< Ranks defects in order of freguency of
occurrence to depict 100% of defects

= Generally applied on a measure of
relative Importance

—(e.g., cost, failure consegquences, impact on
customer)

+=AKA, Juran Diagram
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Pareto Diagram

= Used to determine what causes majority
of problems in a process

< Gulides corrective action
— Fix cause of greatest number defects first

+80/20 Rule (Pareto L aw)

— Large majority of defects typically the
result of relatively small number of causes
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Cause and Effect Diagram

Time Machine Method Materia

NS

Energy M easurement Manpower Environment
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Cause and Effect Diagram

= Provides structured means to analyze
process Inputs to identify cause of errors

= AKA, fishbone or |shikawa diagram

= Educational, getting 1deas from as many
people as possible

= Outlines methodology used to identify
major defects in a process
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Other Process Control Tools

= Scatter Diagrams

— Used to determine relationship between two or
mor e pieces of corresponding data

— Used to illustrate effect or no effect on one
variable when other variable is changed

= Graphs (Bar Chart, Pie Chart, etc.)

— Used to compare values for analysis to determine:
+ Frequency of occurrence of itemsin a group
+ Relationship of data over time
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Other Process Control Tools

= Check (Tic) Sheets
— Determine frequency of occurrence of defined
activities
— Example: record how many times a machine stops
for lack of raw materials

= Check Lists

— Sructured list of items or actions that encompass a
process or procedure

— Example: Pilot’s checklist to check critical aspects
of aircraft before flight
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= Subcontracting & production survelllance
are identified by using the...

Milestone Chart
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=% of Responsibility for Quality to
Management...

85% of cost rests with
M anagement

Jamshid Nazemi, productivity & quality Management




Agha A 65 4TSS (0l 4

= \Who has total responsibility for Quality
Control ?

Quality Manager
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Who performs Q Control for
Product? For Process?

= Product
— Quality Control Department (conformance)

= Process
— Production Management Team
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Direct responsibility for
monitoring
IS...

Quality Manager
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=Key ingredients to a successful
QM Program are...

—Management’ s quality philosophy
—Operational quality assurance
—QOperationa quality control
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Process capability analysis
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Experimental designs
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