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COURSE DESCRIPTION 

This course is an advanced class covering inspection processes, concepts, procedures, and safety standards found in an aerospace industrial inspection environment.  Inspection topics emphasized are vernier and micrometer instruments, gage blocks, indicators, calibration procedures, coordinate measuring machines, theodalite and laser alignment equipment, ultrasonic testers, destructive and non-destructive test procedures, and failure analysis procedures. This supports CIP code 15.0801.  Core.
CREDIT HOURS (applicable if entire course is taught in a career/technical education degree or non-degree program)  
Theory

2 credit hours

Lab


1 credit hour

Total


3 credit hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit hour ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES 
Determined by college unless stated otherwise 

CO-REQUISITE COURSES 
Determined by college unless stated otherwise

INSTRUCTIONAL NOTE:  The information for the section on destructive and non-destructive materials can be found on line.
INDUSTRY/PROFESSIONAL COMPETENCIES
· Apply general shop and industry/government safety rules and procedures as specifically related to inspection/testing.
· Explain the science of and use the terminology associated with measurement, tolerancing, and metrology.
· Select, configure, calibrate, use, and maintain advanced precision measurement instruments used in inspection processes.
· Demonstrate the knowledge of surface plate and related inspection procedures.
· Use optical, ultrasonic, and computerized measuring equipment for inspections.
· Explain destructive and non-destructive testing procedures.
GENERAL INSTRUCTIONAL OBJECTIVES  

The cognitive objective for this course is for each student to comprehend foundational knowledge of Inspection and Test processes in an industrial environment.

The performance objective of this course is for each student to apply foundational knowledge of Inspection and Test processes encountered in a classroom simulated industrial environment.

INDUSTRY/PROFESSIONAL COMPETENCIES/STUDENT PERFORMANCE

Unless otherwise indicated, evaluation of student’s attainment of cognitive and performance objectives is based on knowledge gained from this course.  During performance evaluations, students will be provided necessary tools, equipment, materials, specifications, and any other resources necessary to accomplish the task.  Specifications may be in the form of, but not limited to, certification agencies, national and state codes, health care facility policies, locally developed lab/clinical assignments, or any combination of specifications.

	MODULE A – SAFETY

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	A1.0   Apply general shop and industry / gov’t safety rules and procedures as specifically related to inspection / testing. (3C)
	A1.1   Use the correct personal protection equipment (PPE) in the industrial environment. (3)
A1.2
Recognize and comply with hazardous communications (HazCom). (3)
A1.3
Use material safety data sheets (MSDS) documentation properly. (3)
A1.4
Apply general shop and industry safety rules and procedures. (3)
A1.5
Demonstrate a knowledge of the safe and appropriate use of tools, machines, and equipment. (3)

	ENABLING OBJECTIVES
	KSA

Indicator

	A1.1.1 
Explain how using the correct PPE in an industrial environment can prevent injury.
A1.2.1
Explain how to recognize hazardous communications.

A1.2.2
Interpret a hazardous communication and explain compliance measures.

A1.3.1
Explain how to use an MSDS.
A1.4.1
Describe general shop and industry safety rules and procedures. 

A1.5.1
Describe safe work habits appropriate for using various tools, machines, and equipment. 
	C
c

C

c

C
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	MODULE B – MEASUREMENT, TOLERANCING, AND METROLOGY

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	B1.0  
Explain the science of and use the terminology associated with measurement, tolerancing, and metrology. (3C)

	B1.1   Use measuring and tolerancing methods and metrological techniques in various applications. (3)



	ENABLING OBJECTIVES
	KSA

Indicator

	B1.1.1 
Explain measurement and metrology.

B1.1.2
Explain and differentiate accuracy, precision, and reliability.

B1.1.3
Identify characteristics of and demonstrate the ability to use standard and metric measuring systems.

B1.1.4
Categorize fluid pressure types, e.g., absolute, gage, and differential.

B1.1.5
Describe pressure units of measurement, such as pounds per square inch (p.s.i.), inches of mercury, and KiloPascal (kPa).

B1.1.6
Describe metrological considerations and values.

B1.1.7
Explain various methods for interpreting tolerances.

B1.1.8
Describe how to measure for compliance to geometric dimensions and tolerance standards.

	B
B
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	MODULE C – ADVANCED PRECISION MEASUREMENT INSTRUMENTS/TOOLS

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	C1.0   Use precision measurement instruments/tools. (3c)
	C1.1   
Safely select, configure, calibrate, use, and maintain advanced precision measurement instruments/tools used in inspection processes such as vernier instruments, micrometers, gage blocks, dial and digital indicators, and high amplification comparators. (3)



	ENABLING OBJECTIVES
	KSA

Indicator

	C1.1.1 
Explain how to use vernier instruments for precision measuring and inspection.

C1.1.2
Describe using micrometer instruments for precision measuring and inspection.

C1.1.3
Indicate how to use and configure gage blocks.

C1.1.4
Explain how to use and configure indicators (dial and digital) for measurement comparisons.

C1.1.5
Describe using and configuring high amplification comparators for measurement comparisons.

C1.1.6
Explain the usage of pneumatic measurement equipment for inspections.
C1.1.7
Explain the role of error.

C1.1.8
Calibrate various advanced precision measurement instruments used in the aerospace industry.
C1.1.9
Record and correct calibration readings from precision measurement instruments.
C1.1.10
Explain the criteria used for selecting the proper precision measuring instrument for inspection and testing.

C1.1.11
Describe how to properly store and maintain precision measurement instruments.

C1.1.12
Identify safe and unsafe practices when using of precision measurement instruments.

C1.1.13
Recognize the effects of thermal expansion.

C1.1.14
Recognize the National Institute of Science and Technology (NIST) as the standard for inspection instrument calibration.
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	MODULE D – SURFACE PLATE PROCEDURES

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	D1.0   
Demonstrate the knowledge of surface plate and related inspection procedures.

(3c)
	D1.1   Set up and check accuracy of angles using precision measurement instruments. (3)
D1.2
Set up and take surface measurements using precision measurement instruments. (3)

	ENABLING OBJECTIVES
	KSA

Indicator

	D1.1.1 
Explain characteristics and uses of reference planes.
D1.1.2
Describe set up and checking of angle accuracy using precision measurement instruments.

D1.2.1
Describe set up and taking surface measurements using precision measurement instruments.
	B
c
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	MODULE E – PRECISION MEASURING EQUIPMENT

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	E1.0   
Use optical, ultrasonic, and computerized measuring equipment for inspections. (3c)
	E1.1   
Select, set up, use, store, and maintain precision measuring equipment such as theodalites, optical comparators, microscopes, and ultrasonic test equipment.  (3)


	ENABLING OBJECTIVES
	KSA

Indicator

	E1.1.1 
Explain optical flats and their usage.
E1.1.2
Describe the set up, use, storage, and maintenance of theodalite equipment.

E1.1.3
Explain how to set up, use, store, and maintain optical comparators and microscopes.

E1.1.4
Explain the role and application of coordinate measuring machines (CMM) in the automated inspection processes.

E1.1.5
Describe using ultrasonic test equipment for thickness measurement inspections.

E1.1.6
Explain the operation of laser alignment/tracking equipment.

E1.1.7
Describe the process for selecting the appropriate test equipment for a given test.
	B
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	MODULE F – DESTRUCTIVE/NON-DESTRUCTIVE TESTING

	INDUSTRY/PROFESSIONAL COMPETENCIES
	STUDENT PERFORMANCE OBJECTIVES

	F1.0   Use destructive and non-destructive testing procedures. (3c)
	F1.1   Select, configure, and use various destructive/non-destructive test equipment such as liquid penetrants, magnetic particles, radiographics, ultrasonic, and black light equipment. (3)


	ENABLING OBJECTIVES
	KSA

Indicator

	F1.1.1 
Explain and define destructive and non-destructive weld testing terminology and processes.
F1.1.2
Explain the quality control/quality assurance criteria associated with destructive and non-destructive weld testing.

F1.1.3
Describe how to use liquid penetrant examination techniques and equipment.

F1.1.4
Explain the usage of magnetic particle examination techniques and equipment.

F1.1.5
Describe using radiographic examination techniques and equipment.

F1.1.6
Describe using ultrasonic examination techniques and equipment.
F1.1.7
Explain how to identify symptoms/causes of delaminations, and faulty bonds.

F1.1.8
Describe using black light equipment for surface contamination inspection.

F1.1.9
Describe pressure/leak testing techniques, i.e., hydrostatic, pneumatic, hydraulic, etc.
F1.1.10
Explain vibration testing techniques.

F1.1.11
Explain environmental testing techniques.

F1.1.12
Explain how to select appropriate test equipment for a given test.

F1.1.13
Explain how to Interpret test procedures.

F1.1.14
Describe the test set up configuration process.
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COURSE CONTENT OUTLINE
MODULE A – SAFETY
· Personal protective equipment
· Hazardous communications
· Material safety data sheets
· Rules and procedures
· General shop
· Industry safety
· Safe use of tools, machines, and equipment
MODULE B – MEASUREMENT, TOLERANCING, AND METROLOGY
· Measurement and metrology
· Accuracy, precision, and reliability

· Measuring systems

· Standard

· Metric

· Fluid pressure

· Absolute

· Gage

· Differential

· Pressure units

· Pounds per square inch

· Inches of mercury

· KiloPascal

· Interpreting tolerances

· Measuring to standards
MODULE C – ADVANCED PRECISION MEASUREMENT INSTRUMENTS/TOOLS
· Vernier instruments
· Measuring 

· Inspection

· Micrometers

· Measuring 

· Inspection

· Gage blocks

· Configuration

· Use

· Dial and digital indicators

· Configuration

· Use

· High amplification comparators

· Configuration

· Use

· Pneumatic measurement equipment

· Role of error

· Calibration

· Recording and correction

· Equipment selection

· Storage and maintenance

· Thermal expansion

· National Institute of Science and Technology (NIST) 
MODULE D – SURFACE PLATE PROCEDURES

· Reference planes
· Angle accuracy

· Set up

· Measurement

· Surface measurement

· Set up

· Measurement
MODULE E – PRECISION MEASURING EQUIPMENT

· Optical flats
· Theodalites
· Set up

· Use

· Storage

· Maintenance

· Optical comparators and microscopes
· Set up

· Use

· Storage

· Maintenance

· Coordinate measuring machines (CMM)

· Role

· Application

· Ultrasonic test equipment

· Laser alignment/tracking equipment

· Test equipment selection

MODULE F – DESTRUCTIVE/NON-DESTRUCTIVE TESTING

· Terminology and Processes

· Quality control

· Liquid penetrants

· Techniques

· Equipment

· Magnetic particle examination
· Techniques

· Equipment 
· Radiographic
· Techniques

· Equipment 
· Ultrasonic

· Techniques

· Equipment 
· Black Light

· Pressure/leak testing techniques

· Hydrostatic

· Pneumatic

· Hydraulic
· Vibration techniques
· Environmental techniques
· Equipment selection
· Interpreting test procedures
· Test set up configuration
Learning Objectives Table of specifications

The table of specifications below identifies the percentage of objectives at a cognitive level for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation. 
	ENABLING OBJECTIVES TABLE OF SPECIFICATIONS

	
	Cognitive Domain

	
	Facts/ Nomenclature  A/a
	Principles/ Procedures B/b
	Analysis/ Operating Principles  C/c
	Evaluation/ Complete Theory    D/d

	Module A
	
	
	100%
	

	Module B
	
	50%
	50%
	

	Module C
	7%
	7%
	86%
	

	Module D
	
	33%
	67%
	

	Module E
	
	57%
	43%
	

	Module F
	
	50%
	50%
	


	Knowledge, Skills, and Abilities (KSA) Indicators

	
	Value
	Key Word(s)
	Definition

	Performance 
Ability 
	4
	Highly 

Proficient
	Performs competency quickly and accurately.  Instructs others how to do the competency. 

	
	3
	Proficient
	Performs all parts of the competency.  Needs only a spot check of completed work.

	
	2
	Partially

 Proficient
	Performs most parts of the competency.  Needs help only on hardest parts. 

	
	1
	Limited Proficiency
	Performs simple parts of the competency.  Needs to be told or shown how to do most of the competency. 

	Knowledge of Skills
	d
	Complete

Theory
	Predicts, isolates, and resolves problems about the competency.

	
	c
	Operating Principles
	Identifies why and when the competency must be done and why each step is needed.

	
	b
	Procedures
	Determines step-by-step procedures for doing the competency.

	
	a
	Nomenclature
	Names parts, tools, and simple facts about the competency.

	Knowledge
	D
	Evaluation
	Evaluates conditions and makes proper decisions about the subject.

	
	C
	Analysis
	Analyzes facts and principles and draws conclusions about the subject.

	
	B
	Principles
	Identifies relationship of basic facts and states general principles about the subject.

	
	A
	Facts
	Identifies basic facts and terms about the subject.

	Affective
	*5
	Characterization by Value
	Acting consistently with the new value

	
	*4
	Organization
	Integrating a new value into one’s general set of values, giving it some ranking among one’s general priorities

	
	*3
	Valuing
	Showing some definite involvement or commitment

	
	*2
	Responding
	Showing some new behaviors as a result of experience

	
	*1
	Receiving
	Being aware of or attending to something in the environment

	Alpha Scale Values - Any item with an upper case letter (A, B, C, D) by itself is taught as general information on a topic.  This information may be related to the competency or encompass multiple competencies.  Examples might include mathematical computations or knowledge of principles such as Ohm’s Law.

A lower case letter indicates a level of ”Knowledge of Skills.”  Individuals are taught information pertaining to performing a competency .  These may be indicated alone or in conjunction with a numerical scale value.  A lower case letter by itself indicates the individual is not required to perform the task-just know about the task.  (example: Can state or explain procedures for doing a task).

Numerical Scale Values - The numbers reflect the levels the individual will be able to perform a competency. Number values are always accompanied by lower case letters (i.e. 1a, 2b, 3c...etc.) in order to specify the level of knowledge of skills associated with the competency.   

Example:  An individual with a competency with a scale indicator of 3b has received training of knowledge of skills whereby he or she can determine the correct procedures and perform with limited supervision; only requiring evaluation of the finished product or procedure.

Asterisk items indicate desired affective domain levels and are used alone to indicate the desired level for a given competency.   They may be used independently or with other indicators (i.e.   1a-*1, 2c-*3).  If used with another indicator, separate with a hyphen.

NOTE:  Codes indicate terminal values.
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