D. QUALITY ASSURANCE

D1. Define Quality in Manufacturing and Explain Importance

D1.1. Understand goals for quality application.

Performance Cbjective: After clarifying m ssion statenents,
the student will be able to identify a variety of goals
that need to be achieved and give reasons why the proposed
process plan should enable the goals to be achieved.

D1.2. Contrast Quality In manufacturing systems with other manufacturing
guality control methods.

Performance Cbjective: After studying different manufacturing
systens, the student will be able to conpare and contrast
at |l east eight differences between Quality In manufacturing
and ot her approaches to manufacturing.

MANUFACTURI NG DI FFERENCES
QUALITY I N VS OTHER QUALI TY CONTROL
Conti nuous process anal ysis End product inspection
Statistical Process Control Rewor k, scrap, waste
( SPC)
Enpl oyee enpower nent Aut hority and deci si ons
t op- down
Custonmer-in design and Cust onmer conpl aints
devel opnent
Just-in-tinme delivery War ehousi ng
Probl em sol vi ng process Job/ task description
Cross-functional teans Super vi sor/ enpl oyee
rel ati onship
Bui | d partnerships Wrk in isolation
Use enpl oyee know edge and Managenent deci sions
creativity
Focused enpl oyee training

D1.3. Justify the use of a Quality In control method.

Performance Objective: After discussing the differences
between “Quality In” and other manufacturing systems, the
student will be able to give at least six reasons for
choosing “Quality I n” control methods.

BENEFITS OF QUALITY IN CONTROL METHOD

Saving from reduction of Better supplier communications
rework, scrap, and waste Just-in-time delivery
Employees i1nspect own work Better customer responsiveness

Eliminate cost of inspectors | Front-line responsibility

Better-trained employees
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D1.4. Identify influence of a Quality In manufacturing system on specific
manufacturing processes.
Performance Objective: Gven a sanple product and rel ated
manuf acturi ng processes, the student will be able to
anal yze the system break it down into essential processes,
and state how the principles of “Quality In” manufacturing
can be applied to each.

D2. Understand Concept of How Quality can Improve Profit

D2.1. Explain how manufacturing costs are determined.

Performance Objective: The student will be able to list at
least twelve factors that influence the cost of

manufacturing.
MANUFACTURING COST FACTORS

Materials Heating, lighting, ventilation
Labor Planning
Tooling Inspection
Capital assets Design

buildings and equipment | Engineering
Consumable assets Medical/dental coverage
Management Workman compensation
Training Other insurance
Legal counsel Regulatory compliance
Research and development | Taxes

D2.2. Explain how profit is generated.

Performance (Objective: After studying the basic business
process and given an income and expense statement, the
student will be able to calculate the net profits of a
hypothetical company.

Performance Objective: The student will be able to i1dentify
the major factors that affect profit In a manufacturing
company .

D2.3. Explain the effects of quality on profit.

Performance (Objective: Accepting that profits are the result
of sales minus costs, the student will be able to state how
“Quality iIn” can diminish costs, increase customer
satisftaction, and, therefore, increase profits.
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Effects of Quality
Custoner satisfaction Mat erial costs dimnish
Cust oner responsiveness Labor costs di m nish
Busi ness Meet or exceed customers’
reputation/integrity expectations

D3. Apply Principles and Tools of Continuous Quality Improvement

D3.1. Identify the effects of quality improvement programs.

Performance (bjective: After studying the principles and
effects of various quality improvement programs (CQI, TQM,
TQC, Operations Excellence), the student will be able to
state how these effects may be observed iIn a manufacturing

process.

QUALITY IMPROVEMENT PROGRAM EFFECTS
Customer responsiveness Root-cause solutions
Process analysis and Cost savings from
improvement; maintain or Waste elimination
create competitive edge Rework elimination

Excessive scrap elimination
Inspect-in quality Pride 1n workmanship
Create hard data - not Generate vertical and
opinions horizontal communications
Utilize employees” knowledge | Cross-functional teams
and skills
Generate creative thinking Problem-solving process
applied

D3.2. Demonstrate the ability to apply continuous quality improvement
techniques to manufacturing processes.

Performance Cbjective: Working on a quality improvement teanm,
given problem-solving and continuous quality improvement
tools, and using student-manufactured parts, the student(s)
will be able to i1dentify areas of possible waste, identify
data-gathering points, record variance in the parts, and
use problem-solving tools to suggest at least five possible
improvements.
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D4.

PROBLEM SOLVI NG TOOLS

1. ldentify problem
situation

6. Sel ect best tentative
sol ution

2. Gather data

Test sel ected sol ution

3. Define problem

4. ldentify possible causes

7.

8. Evaluate test data

9 | mpl ement solution in the
process

5. ldentify hypotheses
(possi bl e sol utions)

DATA ANALYSI S/ PRESENTATI ON TOOLS

Process fl owchart

Paret o anal ysi s

Hi st ograns

Control charts

Scatter diagram

Cause and effect
di agram

Loss function anal ysis

Fi shbone
Lot us di agram

Per f ormance Obj ecti ve:

D3.3. Integrate improvement processes.

process, the student w ||

on a conti nuous basis.

D4.1. Define SPC
Per f ormance Obj ecti ve:

Gven the ability to flowhart a
be able to gather data, chart
this process daily, and suggest and i npl enent

| mprovenent s

Understand and Apply Statistical Process Control (SPC) to Monitor
Production Process

After studying basic Statistical

Process Control principles and problemsolving tools, the
student will be able to state the purpose of SPC and
di scuss seven different statistical tools.

BASI C STATI STI CAL CONCEPTS AND TOOLS

Sanpl i ng and popul ati ons

Control charts such as

Aver age, nedi an, and nean

Hi st ograns

Range, standard devi ation

Scatter plots

Desi gn of experinents

Variations in the process
capability

Vari abl e factors

St andard error

Suboptim zation

Repl i cation

Root cause

Control limts

Regr essi on

Comon cause
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D4.2. Identify the relationship between SPC steps and specific production
processes.

Perf ormance Objective: G ven the basic steps in applying
Statistic Process Control and a flowhart of a production
process for a particular part, the student will be able to
di scuss how the SPC steps relate to the production process.

SPC PROBLEM SOLVI NG STEPS

1. ldentify potential problens| 5. Select nost prom sing
by: hypot hesi s
1.1 Custoner interviews 6. Inplenment a test
(internal and external)
1.2 Flowhart analysis 7. Analyze test results
2. @Gther data 8. Inplenent results in
the system
3. Analyze data 9. Mnitor the
I mpl enent ati on
4. Generate tentative 10. Maintain an on-going
hypot heses eval uati on process

D4.3. Apply SPC to specific production processes.

Performance Cbjective: Using blueprints/custoner
specifications, avail abl e nmeasurenent tools, and sanple
parts froma production process, the student wll be able
to wite an inspection plan to identify variance in the
process and establish control limts.

D5. Evaluate Data to Monitor Production Processes to Customer
Satisfaction

D5.1. Analyze production specific processes

Per f ormance Obj ective: G ven custoner specifications and a
sanpl e manufacturing process conposed of at |east ten
steps, the student will be able to generate a flowhart of
the process, identify areas or steps that are nonval ue
added, and identify process steps where data should be
gathered for problemclarification.

D5.2. Analyze and interpret test data for compliance to specifications.

Performance Cbjective: G ven custoner part specifications,
techni cal draw ngs, process inspection data, and sanple
product, the student will be able to analyze and interpret
the data, determi ne a need, and give reasons for a change
in the process in a 5 to 10 m nute oral presentation.
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D6.

D5.3. Correct production process (if indicated by analysis of the data).

Performance Cbjective: Using the analysis and interpretation
of data generated with SPC tools, the student wll be able
to generate hypotheses that have the potential to identify
and elimnate the root cause of the problem and inpl enent
changes.

D5.4. Monitor process improvement.

Performance Objective: G ven successful test data, necessary
tools, and instructions for process inprovenent, the
student will be able to inplenent the inprovenent changes
and to denonstrate assurance that the process is naintained
wi thin the inprovenent requirenents.

Analyze Consumer Problems Caused by Manufacturing and
Recommend Solution

D6.1. Identify customer problems.

Performance Cbjective: Using a variety of comunication tools
and a systematic anal ysis of the data gathered, the student
will be able to recormmend a solution to address the
customer’s problem.

CUSTOMER COMMUNICATION TOOLS

Customer design-in Specifications
Interviews Checklists
Surveys Questionnaires

CUSTOMER SATISFACTION ANALYSIS

1. ldentify customer needs 6. Prototype analysis
and expectations

2. Clarify needs and 7. Analyze data/performance
expectations

3. Clarify 8. Determine relative
standards/specifications importance of features

4. Collect data 9. Evaluate and improve

effectiveness
5. ldentify roles and 10. Follow-up

responsibilities
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D6.2. Classify customer problems.

Performance Cbjective: Gven an array of 50 custoner
conplaints regarding a particul ar product, the student w ||
be able to use data analysis presentation tools to
categorize and display the findings.

D6.3. Determine causes of the problem.

Performance (Objective: Using data gathered from custoner
surveys and basic statistical processes and tools, the
student will be able to use a variety of data presentation
tools to isolate root causes.

DATA ANALYSI S/ PRESENTATI ON TOCOLS
Process fl owchart Paret o anal ysis | Hi stograns/bar chart
Run charts Scatter diagram | Cause and effect
di agram
Control charts; |oss Fi shbone chart
function anal ysis Lot us di agram

D6.4. Apply problem-solving skills and tools.

Perf ormance Objective: Gven the basic steps in the problem
sol ving process and a flowchart/analysis of a production
process, the student will be able to apply problemsol ving
skills and tools to identify the possible problens and
suggest tentative sol utions.

PROBLEM SOLVI NG SKI LLS AND TOOLS

1. ldentify problem 6. Select best tentative
Si tuation sol ution
2. Gather data 7. Test selected sol ution
3. Define problem 8. Evaluate test data
4. ldentify possible causes |9 | mpl enent solution in the

process

5. ldentify hypot heses
(possi bl e sol utions)
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D6.5. Recommend possible solutions.

Perf ormance (Objective: Having successfully conpleted a
probl em sol ving process that generated a variety of
possi bl e solutions, the student will be able to analyze the
di fferent potential solutions and recomend the one nost
i kely to succeed.

COST VARI ABLE I N SUCCESSFUL SCLUTI ONS

Technol ogy Time to conplete
Man power Managenment support
Capi tal resources Return on i nvest nent
Custoner priorities/satisfaction

D7. Establish Methods, Plans, and Procedures to Maintain Quality

D7.1. Develop a plan utilizing a selected quality control system.

Performance Objective: After studying quality control
systens, the student will be able to outline and discuss a
plan to achi eve continuous quality inprovenent.

ELEMENTS OF A QUALITY | MPROVEMENT PLAN
I nternal shared m ssion and Rewar d i npl enent ati on
Vi si on
Teamwor k Custoner-in
Leader ship SPC
Reward custoner satisfaction |[Training in all of these areas
Pr obl em sol vi ng processes Per f or mance assessnent based on
(CQM TQV etc.) t hese areas
Current technol ogy
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