Chattanooga State Community College
Chattanooga, Tennessee
Engineering and Information Systems Technology
Course Syllabus

NE 128 Radiographic Testing 
4 Credit Hours:  3 Lecture 3 Lab

Catalog Course Description:
The purpose of this course is to provide an introductory study of the processes of radiography.  It provides an in-depth study and hands-on experience needed to prepare the student for a position in the field of radiography.  Basic radiation safety will also be incorporated into the class.  The course is designed to meet certain NDT requirements in accordance with ASNT SNT-TC-1A NAS-410.  Class 3 hours, lab 3 hours. [S]
Pre-requisites:
ET 112 

Co-requisites:
None

Textbook/Materials:
ASNT Radiographic Testing, Student Package [Required]

Required or Elective Course:
This is a required course in AAS Engineering Technology, Non-Destructive Testing Technology concentration.

Program Educational Objectives:
1. Graduates will have a strong foundation of scientific and technical knowledge, hands-on experience to be equipped with critical thinking skills, an appreciation for teamwork, and effective communication skills required for engineering technicians. 
2. Graduates will meet or exceed standards for engineering technicians with technical service firms in local or regional industries or government agencies. 

Student Outcomes:
a. An ability to apply the knowledge, techniques, skills, and modern tools of the discipline to narrowly defined engineering technology activities.
b. An ability to apply a knowledge of mathematics, science, engineering, and technology to engineering technology problems that require limited application of principles but extensive practical knowledge.
c. An ability to conduct standard tests and measurements, and to conduct, analyze, and interpret experiments.

Course Objectives:
1. Demonstrate the ability to determine the appropriate radiographic techniques for satisfying specific customer defined inspection requirements.
2. Describe the basic equipment utilized in the radiographic methods of inspection.
3. Demonstrate proficiency in carrying out radiographic examinations on various materials in the machined, welded, and wrought and cast conditions.
4. Describe variables that may affect radiographic examination results.
5. Interpret and record test results according to relevant radiographic inspection codes and standards.

Topics Covered:
· Overview of Industrial Radiography
· Definitions
· Uses in Industry
· History of Radiation and Radioactive Materials
· Fundamental Properties of Matter (Atomic Structure)
· Radioactive Materials
· Production
· Isotopes
· Units of Measure
· Radioactive Decay
· Radiation
· Particulate Radiation
· Electromagnetic – Gamma
· Electromagnetic – X-Ray
· Interaction of Radiation with Matter
· Ionization
· Absorption
· Units of Measure
· Radiation Attenuation
· Radiation Sources
· Radioisotopes
· Radioisotope Exposure Device Characteristics
· Electrical X-Ray Devices
· Low Energy
· Medium – High Energy
· Biological Effects of Radiation
· Types of Radiation Exposure
· Effects of Radiation Exposure
· Theory of Allowable Radiation Dose
· Personnel Monitoring
· Personnel Monitoring Devices
· Use of Personnel Monitoring Devices
· Permissible Exposure Limits
· Radiation Detection Instruments
· Radiation Dose Vs. Dose Rate
· Radiation Survey Instruments
· Calibration
· Operation of Survey Instruments
· Radiographic Exposure Devices – Shipping Containers, Source Changers
· Exposure Devices
· Shipping Containers
· Source Changers
· Periodic Inspection and Maintenance
· Leak Tests
· Storage and Shipment of Radioactive Materials
· Storage
· Shipping and Receiving
· Radiography Work Practices
· Operating and Emergency Procedures
· Establishment of Restricted Area
· Controlling Radiation Exposure
· Documentation
· Emergency Procedures
· Operational Emergencies
· Transportation Emergencies
· Regulations
· Nuclear Regulatory Commission (NRC) and State Regulations	
· Source Radiography Regulations
· Electrical X-Ray Regulations
· Department of Transportation Regulations
· Licensing Requirements
· Radiographic Film
· Film Composition
· Formation of Latent Image
· Film Characteristics
· Cassettes and Screens
· Exposure Cassettes
· Lead Intensifying Screens
· Fluorescent Screens
· Geometric Principles
· Shadow Formation
· Geometric Unsharpness
· Radiographic Exposure Principles
· Source Radiography
· Electrical X-Ray Radiography
· Reciprocity Law
· Radiography Exposure Techniques
· Single Wall Radiography
· Double Wall Radiography
· Single Wall Viewing
· Double Wall Viewing – Superimposed
· Double Wall Viewing – Elliptical
· Multiple Film Techniques
· Masking and Blocking
· Special Techniques
· Image Quality
· Contrast 
· Sensitivity and Definitions
· Image Quality Indicators – Penetrameters
· Film – Radiographs
· Basic Darkroom
· Facilities and Equipment
· Darkroom Practices
· Film Viewing Facilities and Equipment
· Manual Film Processing
· Automatic Film Processing
· Evaluation of Radiographs
· Radiographic Quality 
· Unacceptable Radiographs (Causes and Cures)
· Evaluation of Radiographic Techniques
· Standards, Codes, and Procedures
· Manufacturing Processes and Associated Discontinuities
· Casting Processes
· Metal Forming Processes
· Welding Processes
· Radiographic Evaluation of Castings
· Casting Discontinuities
· Origin and typical orientation of discontinuities
· Radiographic appearance
· Casting codes, standards - acceptance criteria
· Reference radiographs
· Radiographic Evaluation of Welds
· Welding discontinuities
· Origin and typical orientation of discontinuities
· Radiographic appearance
· [bookmark: _GoBack]Welding codes, standards - acceptance criteria
· Reference radiographs, pictures
· Standards, Codes, and Procedures
· ASTM E94
· ASTM E142
· ASME Section III, VII, IX
· AWS

Assessment:
Assessment Alignment and grade distribution:
	Assessment
	Student Outcome
	Course Objective
	Method
	Distribution

	Midterm
	a, b
	1, 2, 3, 4
	Test
	35%

	Final
	a, b
	1, 2, 3, 4
	Test
	35%

	Assignments
	a, b, c
	1, 3, 5
	Product
	20%

	Attendance
	a
	1, 3, 5
	Product
	5%

	Portfolio (folder)
	a
	1, 3, 5
	Product
	5%



Grading Scale:
Letter grades are assigned in accordance with the Academic Regulations in the Chattanooga State catalog as follows: 
	Grading range
	Grade

	90 - 100
	A

	80 - 89
	B

	70 - 79
	C

	65 - 69
	D

	Below 65
	F



Course Delivery Format:
Standard Format – This format is the traditional format and may use an on-line format (eLearn) to provide access to “static” materials which include the syllabus, course material, contact information, and presentations.  Faculty must make available, when requested, a copy of the syllabus and any other instructor provided course materials, including instructor contact information.  Faculty may require on-line activities and assignments to include on-line tests and submission of all written and on-line communications. The extent of on-line activities/assignments may vary by course but will be specified on the syllabus.

College Policy Statements:
This class is governed by the policies and procedures stated in the current Chattanooga State Student
Handbook. Additional or more specific guidelines may apply.

Notice of Services for Students with Disabilities
Chattanooga State Community College is committed to providing reasonable accommodation to all persons with disabilities. Students who have disabilities should notify their instructors immediately, and should contact Disabilities Support Services early in the semester to discuss their particular circumstances so that reasonable accommodation can be requested in a timely manner. Students may be asked to provide documentation of their disability. Disabilities Support Services (Kathy Lutes Ebel, Director) is located in the Student Center room S-113, phone 423-697-4452, e-mail dss@chattanoogastate.edu. 

Statement of Nondiscrimination
Chattanooga State Community College does not authorize and will not tolerate any forms of discrimination or harassment. The College does not discriminate on the basis of race, color, religion, creed, ethnic or national origin, sex, disability, age, status as a covered veteran, and any other category protected by federal or state civil rights law related to the institutions and the office of the Tennessee Board of Regents. For more information or to file a grievance, contact Jerome Gober (Affirmative Action Officer/Equal Opportunity Coordinator/Title IX Coordinator) at 423-697-4457, or e-mail jerome.gober@chattanoogastate.edu. His office is located in the CBIH Building, room 232.

Disruptive Students
The term “classroom disruption” means behavior which is abusive, obscene, lewd, indecent, violent, excessively noisy, disorderly, or which repeatedly interferes with the activities of a class. Students should refrain from inappropriate and/or offensive language, comments and actions (both on-ground and online).Online students are required to adhere to the same professional, legal and ethical standards of conduct as on-ground students, including the generally accepted standards of "etiquette" for all electronic communications online. Faculty are authorized to take the following actions: direct persistently disruptive students to leave the class; dismiss the class, if appropriate; contact the Chattanooga State Police Department, if necessary. Faculty will also take these actions: tell the student(s) the reason for such actions; give them an opportunity to discuss the matter; consult with the department chair and/or division dean, and the college judicial officer. Any student concerned about the conduct of another student, should contact the teacher, department head, or division dean.

Academic Integrity/Academic Honesty
Plagiarism, cheating, and other forms of academic misconduct are prohibited. Students guilty of academic misconduct, either directly or indirectly through participation or assistance, are immediately responsible to the instructor of the class. In addition to other possible disciplinary sanctions, which may be imposed through the regular institutional procedures as a result of academic misconduct, a student’s grade in the course, or the assignment or examination affected by the alleged academic misconduct may be lowered to any extent, including a grade of “F”. Any academic integrity/academic honesty violations may jeopardize a student’s ability to obtain a favorable letter of recommendation for a job, to pursue further education, etc.

Email Communication
Please note all communication with instructors about your course work should be through the eLearn email system. For assistance on how to use the eLearn Email tool, use the Email help PDF 
For all other communication the official email system used by the College is through TigerMail. This is accessible by clicking the blue paw icon form the top right hand side of your TigerWeb home page. 

Policy Regarding Children on Campus
The safety of children requires that children may not accompany adults into classrooms, laboratories, offices, or other workspaces nor be left unsupervised in the halls or grounds of the college.

Submission of Assignments
Students may be required to submit assignments and other coursework electronically as specified by the instructor. Deadlines may be set anytime during the week including weekends.

Emergency Alert System
Students, staff and faculty must log onto Tigerweb at the Getrave website and sign up with the Emergency Alert System to receive emails and cell phone messages concerning ongoing emergency situations as well as campus delays and closings. For additional information visit the Campus Police webpage.

Inclement Weather
During inclement weather conditions, when classes are cancelled or opening late, students, faculty and staff should use their discretion when snow and icing conditions prohibit safe travel.  Because weather conditions may vary in the college’s service area, students will not be penalized for being unable to attend classes provided make-up work is completed. College officials recommend that students and employees sign up for the TigerAlert emergency notification system for information regarding cancellation or delay of classes. Information will also be posted with local media outlets plus Chattanooga State website, Facebook and Twitter accounts.

 When the college is closed due to weather or emergency situation, no employees or students will be allowed on campus due to safety caused by conditions.

NOTE: Instructor reserves the right to modify this syllabus at any time with written notification to the students.
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