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DACUM Process

This package consists of course syllabi, an instructor's

handbook, and a student laboratory manual for a l-year vocational training
program to prepare students for entry-level employment as laser machining

technicians.

The program was developed through a modification of the DACUM

(Developing a Curriculum) technique. The course syllabi volume begins with
the MASTER (Machine Tool Advanced Skills Technology Educational Resources)
Program Consortium competency profile with 10 duties (and supporting
technical workplace competencies): practice laser safety; apply mathematical
concepts; perform measurement and inspection; troubleshoot industrial
electronics and control; apply concepts of modern optics; perform computer

numerical control machining;

investigate industrial laser systems; perform

computer-aided drafting; perform laser materials processing; and perform
computer-aided manufacturing. The first volume contains the justification,

documentation,

and course syllabi for the courses.

Each syllabus contains the

following: course description; prerequisites; course objectives; required

course materials;

methods of instruction; lecture outline; lab outline;

Secretary's Commission on Achieving Necessary Skills competencies taught; and
appropriate reference materials. The two-volume instructor's handbook
consists of technical training modules that include some or all of the
following: time required; duty; task; objective(s); instructional materials
list; references; student preparation; introduction; presentation outline;

practical application; evaluation;
laboratory worksheets,

handouts,

summary; and attachments, including
and self-assessment with answer key. The
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handbook is arranged by duty grouping, with technical modules developed for
each task box on the competency profile. The student laboratory manual
contains a DACUM chart and learning modules for duties A-J. Each module in
the student manual includes some or all of the following: objectives,
outline, laboratory exercises, laboratory aids, and handouts. (YLB)
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Manufacturing in New England

According to a 1994 survey from the U.S. Bureau of Labor Statistics, approximately 17% of the employment
in New England is manufacturing-related, 32% is service industry, 22% is trade industry, and 29% are other
industries. Recent studies show that there are four major areas of emerging growth in technical employment:
(1) telecommuncations, (2) biotechnology, (3) environmental technology, and (4) advanced manufacturing
technology. Telecommunications, environmental technology and biotechnology are among the top four new
growth industries of the region, now constituting a total of more than 205,000 new jobs (NEBHE, 1994).
While manufacturing -- long a primary sector of the New England economy - has declined in the post-cold
war era, it still comprises roughly 20% of the employment base of the six-state region. The nature of
manufacturing in New England, however, is changing in terms of the technologies of design and production,
the materials used, and the products developed. The application of photonics, which includes laser
machining, is a key emerging technology inherent in all four of the above industries.

Springfield Technical Community College and the Center for Business and Technology

Springfield Technical Community College (STCC) is a public post-secondary institution located within an
hour’s drive to over 750 metal-machining, optics and photonics manufacturing firms in Massachusetts and
Connecticut. The only technical college among the fifteen community colleges in the Commonwealth of
Massachusetts, the College is situated between two large urban, disadvantaged communities and serves a
highly diverse student body: over 26% of its students are minority, 52% are female, and the average age of
all STCC students is twenty-seven. STCC’s Advanced Technology Center (ATC) has close to $8 million in
technical facilities and equipment in the areas of laser-electro optics, electronics, mechanical technologies
(CAD, CNC, CAM), computer-integrated manufacturing (CIM), environmental technology, and the most
current computer hardware and software to support manufacturing-related training. STCC also employs a
cadre of faculty experts in these technologies who enable the ATC to conduct industry assessments, technical
consulting, and industry-specific contract training for the more than 300 small- and medium-sized companies
throughout western Massachusetts and Connecticut. The majority of client companies are primary suppliers
to the hundreds of defense contractors in New England, including such major firms as United Technologies,
Pratt & Whitney, General Electric, Raytheon, and Lockheed-Martin.

Development Team

* Project Director: Thomas E. Holland, Ph.D., Vice President of the STCC Center for Business and
Technology, served as overall director for the MASTER project.

Co-Project Directors: Gary J. Masciadrelli, MSME, Department Chairman of the STCC Mechanical
Engineering Technology Department, and Nicholas M. Massa, MSEE, Program Coordinator for the
Laser Electro-Optics Technology program, shared programmatic responsibility for conducting industry
assessment, designing curricula, administering the pilot program, and developing skill standards and
course/program materials for the Laser Machining component of the MASTER project.
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Introduction

MASTER research indicates that individuals working as Laser Machinists will
preferably have received at least one year of structured training and education in
technical courses in the areas of laser machining. This training may have been
conducted in a vocational institution or college.

In this one year program, the students progress through a series of courses designed
to both educate and train students with knowledge and skills in areas such as
technical mathematics, computer numerical control, metrology, laser technology and
applications, optical systems, and industrial electronics and controls, CAD, and CAM
skills. Students receive a wide range of training which enables them to seek jobs in
many different manufacturing areas. The Laser Machinist Program at Springfield
Technical Community College has been training Laser Machinists for many years and
works closely with advisory committee members to make sure that the skills being
taught are the skills needed in industry. Students who complete this course of study
receive certificates from Springfield Technical. The Laser Machining Department
worked closely with the MASTER staff, made every effort to assist the MASTER staff
with research, and currently seek adoption of the recommended MASTER materials
for their Laser Machining Department students. The Laser Machining Department at
Springfield Technical is recognized throughout Massachusetts by large and small
manufacturing companies as a premier source for entry-level Laser Machinists. Upon
completion, students are able to interpret complex drawings, select the correct
materials, and perform all necessary laser processes. The curriculum has been
designed to prepare students to enter the workforce as entry-level Laser Machinists.
Laboratory work is emphasized with actual industrial equipment in order to prepare
students for interesting, rewarding work in a wide variety of industries. The Laser
Machining Department has a unique blend of theoretical knowledge and practical
application which directly corresponds to modern uses in manufacturing.

After many interviews with practitioners from industry and discussions with
educators, managers, supervisors, and others involved with machine-related
occupations (specifically laser machinist technology), the MASTER Consortium
Partners have agreed to present our definition of a laser machinist as follows:

LASER MACHINIST - apply the principles of electronics, lasers, optics,
materials, engineering documentation, CAD/CAM, and systems integration to
manufacture products following current industry and company standards.

This volume contains the justification, documentation, and course syllabi for the
courses which we recommend as minimum training for individuals desiring to become
laser machinists.




The first and most important task of the MASTER program was the development of

a foundation upon which all other works could be built. The MASTER Competency
Profile is this foundation.




The MASTER Competency Profile

Development of Competency Profiles at each of the MASTER sites began with visits
to representative companies for the purpose of surveying expert workers within the
industry and occupational areas under investigation. Each site began the survey
process by asking a subject matter expert in the targeted technical area, generally a
member of its faculty, to employ a modified version of the generally accepted DACUM
(Developing A Curriculum) method to categorize the major skills needed to work in the
selected occupation. As source materials, the college instructors drew on their
professional knowledge and experience of current industry requirements and trends.
The initial skill standards developed by the subject matter experts underwent
numerous internal reviews and revisions within each site, assuming final form as a
series of structured survey and interview questions designed to elicit a simple yes or
no response.

To determine an appropriate survey sample, each site compiled a database of its
region's small and medium-sized manufacturers and searched for companies likely to
employ workers in the targeted occupational area. The resulting cross-industry
samples were sorted further to achieve a balance of technological capability and
workforce size; the sample companies within each region were then asked to
participate in the project. Willing respondents were scheduled for interviews.

During the company interviews, the MASTER staff asked expert workers to identify
the primary duties and tasks performed by a typical worker and to consider the special
skills and knowledge, traits and attitudes, and industry trends that would have an
impact on worker training, employability, and performance both now and in the future.
The interview results were analyzed to create individual profiles identifying the most
common duties and skills required of workers at each company. These individual
company Competency Profiles served two purposes. First, they showed, in a format
that could be easily understood by both industries and educators, a picture of the
occupational specialty at a given company at that particular time. Second, these
individual company Competency Profiles furnished the company with a document over
which they could claim ownership. This, in effect, made them real partners in the work
of MASTER.

Data for all companies were then aggregated to develop a composite Competency
Profile of industry skill standards within the selected occupational specialty area of
Laser Machinist, as shown on the following page.

These same duties and tasks were then included in both the Texas and National
Surveys for further validation. As a result of the surveys, additional refinements were
made in the Competency Profiles. These changes were incorporated into the individual
course syllabi which were used for the pilot program.

The MASTER Competency Profile for Laser Machinist has been included on the
following page.




Laser Machining
Competency Profile

Job Analysis conducted and prepared by

MASTER

Machine Tool Advanced Skills
Technology Educational
Resources Program
Consortium




Duties

LASER MACHINIST

Technical Workplace Competencies

Practice Laser
Safety

Apply
l\ﬁthematical
Concepts

Perform
Measurement
and

Inspection

Troubleshoot
Industrial

Electronics and

Control

Tasks
A-1 A-2 A-3 A4
Discuss laser Discuss basic Discuss laser Discuss control
safet, laser principles | hazards measures
standards
B-1 B-2 B-3 B-4
Perform basic | Perform Study Study elements
mathematical | algebraic exponents and | of plane and
functions functions right triangle solid geometry
geometry
B-5 B-6 B-7 B-8
Perform data | Perform Perform basic Investigate
evaluation and pr%)ortioning trigonometric vectors and
statistical an calculations vector systems
analysis interpolation
B-9
Investigate the
Cartesian
Coordiante
System
C-1 C-2 C-3 C4
Study basics of | Select Study datums | Select gauging
metrology instruments and the three tools
used for plane concept
measurement
C-5 C-6 C-7 C-8
Use CMM for | Perform Perform Perform measure/
location of measurements | measurment by | ments for circu-
features for orientation | optical jarity, concentric.
tolerances comparison st);'aightness tol-
erances
C-9
Investigate
advanced
metrology
topics
D-1 D-2 D-3 D-4
Perform DC Perform AC Investigate Investigate
voltage, voltage, digital logic diode
current, and current, and systems applications
power power
measurements | measurements
D-5 D-6 D-7
Investigate Investigate Investigate
transistors and | operational power supply
thyristors amplifiers circuits
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LASER MACHINIST

Technical Workplace Competencies

Duties Tasks
E-1 E-2 E-3 E-4
Apply Study reflection | Perform Perform Study F-stops
E| Concepts of and refraction |imaging with a |imaging with |and apertures
Modern at plane single lens multiple lenses
Optics surfaces
E-5 E-6 E-7 E-8
Use laser Study Study Study
beam- interference diffraction polarization
expanding
collimators
E-9
Investigate
radiometry and
photometry
Apply machine |Insestigate the | aioly CNC | et
pply machine |Investiga e pply erform start
F| Perform CNC specific Cartesian coor- | programming | up, tool
Machining nomenclature |dinate system | Janguage changing, and
and as %)Pll_ed to a ending o
terminology SPII‘I mill or la- programs
F-5 F-6 F-7 F-8
Perform Create a sub- Perform Ap£ly tool
ositioning and | program contouring radius
asic drilling compensation
F-9 F-10
Perform Apply special
program laser coding
preparation parameters
- G-1 G-2 G-3 G-4
Investigate Review Investigate Discuss Discuss
Industrial characteristics | emission optical temporal
Laser of light and cavities and characteristics
Systems absorption laser modes of lasers
of light
G-5 G-6
Investigate Discuss laser
spatial classifications
characteristics | and
of lasers characteristics
H-1 H-2 H-3 H-4
Perf Discuss and Discuss CAD Use drawing Perform basic
Cglx.noig;ler- Aided understand PC |basics and file | settings editing
Drafting (CAD) basics management commands
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Duties

LASER MACHINIST

Technical Workplace Competencies

Perform
Computer-Aided
Drafting (CAD)

(continued)

Perform Laser
Materials
Processing

Perform
Computer-Aided
Manufacturing
(CAM)

Tasks
H-5 H-6 H-7 H-8
Create Organize Control the Use
drawings with | drawing display of intermediate
accuracy information drawings drawing
commands
H-9 H-10 H-11 H-12
Perform Create multi Create Investigate
intermediate view drawings | sectioned basic
editing drawings dimensioning
commands
H-13 H-14 H-15
Perform Use and Use blocks to
advanced manipulate automate the
dimensioning | blocks drawing pro-
cess
I-1 1-2 I-3 I-4
Review laser | Discuss lasers | Discuss laser Investigate
safet, used for optics and absorption of
standards materials beam laser energy
processing characteristics
I-5 1-6
Use lasers for | Use lasers for
welding and material
surface removal
treatment
J-1 J-2 J-3 J-4
Discuss and Discuss basic Set up cutting | Create simple
understand the | CAM tools part profiles
basics of a PC | operations
based CAM
system
J-5 J-6 dJ-7 J-8
Create and edit | Perform Advanced Edit tool paths
complex part roughing, editing of part
profiles drilling, and profiles
counterboring
J-9 J-10 J-11 J-12
Use Perform user Create families | Perform CAD/
construction commands and | of parts CAM
layers in machine events integration
SmartCAM
J-13
Perform code
generation

et
QT
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Laser Machinist
Skills, Traits, and Trends

Skills and Knowledge

Communication Skills

Use Measurement Tools

Use Inspection Devices

Mathematical Skills

Reading/Writing Skills

Knowledge of Safety Regulations

Practice Safety in the Workplace

Organizational Skills

Knowledge of Company Policies/

Procedures

Mechanical Aptitude

Ability to Comprehend Written/Verbal

Instructions

Basic Knowledge of Fasteners

Ability to Work as Part of a Team

Conversance with the Technical
Language of the Trade

Knowledge of Occupational
Opportunities

Knowledge of Employee/Employer
Responsibilities

Knowledge of Company Quality

Assurance Activities

Practice Quality-Consciousness in
Performance of the Job

Basic Machining Course Prerequisites
or CNC Machinist Course Ware

Traits and Attitudes
Strong Work Ethic
Interpersonal Skills
Punctuality
Dependability
Honesty

Neatness

Safety Consciousness
Motivation
Responsibility
Physical Ability
Professionalism
Trustworthiness
Customer Relations
Personal Ethics

Tool/Equipment Proficiency

AC/DC Multimeter

Oscilloscope

DC Power Supply (+/- 15 volt)

3-Axis CNC Milling Machine

Introductory Optics Kit

HeNe Laser (Low power)

Pentium Computer System

AutoCAD® or Equivalent Software

SmartCAM® or Equivalent Software

60 Watt Nd:Yag Laser Marking/Etching
System

200 Watt CO? Laser System with X-Y
Table

Coordinate Measuring Machine

Optical Comparator

Vqarious Hand-Held Measurement Tools

Optical Power Meter with Attenuator

Current Trends

High Power Semiconductor Lasers
Desktop Manufacturing

Rapid Prototyping

Automation

Fiber Optic Beam Delivery

ISO 900X Certification

LSR-TWC2.PM6 - 04/06/98 - Page 5



The MASTER Pilot Program
Curriculum and Course Descriptions

After completing the Competency Profile for each occupational specialty area, each
MASTER partner reviewed its existing curriculum against the industry-verified skill
standards in order to identify a suitable foundation for new pilot training programs.
Because each college had to comply with the requirements of its respective college
system and appropriate state agency, the resulting pilot curricula for occupational
specialty areas tended to vary in format and academic requirements (e.g., some
programs were based on the semester system, others on the quarter system). Despite
differences in the curricula developed at the partner colleges, each of the pilot

programs was designed to achieve the following two goals mandated in the MASTER
grant proposal:

Pilot Program: “Conduct a one year pilot program with 25 or more selected
applicants at each college or advanced technology center to evaluate laboratory
content and effectiveness, as measured by demonstrated competencies and
indicators of each program area.”

Student Assessment: “Identify global skills competencies of program
applicants both at point of entrance and point of exit for entry-level and already-
employed technicians.”

(Note: Not all occupational specialty areas were pilot-tested at all Development
Centers; however, all partner colleges conducted one or more pilot programs.)

Included on the following page is the curriculum listing for the pilot program which
was used to validate course syllabi for this occupational specialty area. The curriculum
also shows the number of hours assigned to each of the courses (lecture, laboratory and
credit hours). Also included is a description of each of the courses.




MASTER Curriculum

Laser Machining
(Certificate Program)

LEC LAB CR
First Semester*

LSR 584 Industrial Mathematics 3 0 3
LSR 585 Industrial Electronics & Controls 2 3 3
LSR 591 Computer-Aided Design (CAD) 2 3 3
LSR 589 Computer Numerical Control (CNC) 2 3 3
LSR 594 Modern Optics 2 3 3
11 12 15

Second Semester*
LSR 593 Laser Safety 1 0 1
LSR 587 Industrial Laser Systems 3 3 4
LSR 592 Computer-Aided Manufacturing (CAM) 2 3 3
LSR 586 Metrology 2 3 3
LSR 588 Laser Materials Processing 2 3 _3
10 12 14
Program Totals 21 24 29

* Each Semester is 15 weeks in length

13




LSR 584

LSR 585

LSR 591

LSR 589

LSR 594

MASTER Course Descriptions
Laser Machining

First Semester
Industrial Mathematics (3-0-3) is a broad mathematics course that
includes topics related to the machine tool industry. Areas of study
include elements of Algebra I, Algebra II, plane and solid geometry,
trigonometry, and statistics. Problems are related to industry. Calculator
use is required throughout.

Fundamentals of Industrial Electronics and Controls (2-3-3) is for
students in the Laser Machining Technology program. It consists of a
review of basic electronics theory and then a comprehensive coverage of
the control of industrial machinery and processes through the use of
electronic circuits and systems. Some of the topics covered include: linear
integrated circuits, DC and AC motors, industrial control devices,
transducers, industrial process control and programmable controllers.
After a review of DC and AC circuit theory, the fundamentals of active
devices and digital logic theory are also covered.

Computer Aided Design (CAD) (2-3-3) introduces the student to the
terminology, capabilities, and operation of computer-aided drafting
hardware and software. The student will be given graphic laboratory
problems to create work files and to develop libraries and elementary
drawings utilizing lines, rectangles, circles, arcs and ellipses. Using
AutoCAD™ as a typical computer-aided drafting and design program,
students will also learn scaling, rotations, translations, and projections.

Computer Numerical Control (CNC) (2-3-3) introduces the
fundamental concepts of Computer Numerical Control (CNC). The
1mportance of numerical control to manufacturing and productivity is
discussed with different types of CNC systems. Coverage includes writing
programs to perform three-axis hole and a variety of milling operations
using the milling machines available in the labs. Students will also
create programs for the various lathes. Turning and facing routines for
the lathes as well as the math required to perform all the operations are
covered.

Modern Optics (2-3-3) introduces the student to the basic theories of
geometric and wave optics. Topics covered include the rectilinear
propagation of light, elementary image formation, lenses, prisms, ray
tracing, basic wave theory, interference, diffraction, polarization, and the
analysis of optical systems. Classroom lectures supplemented with
experimental demonstrations.
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LSR 593

LSR 587

LSR 592

LSR 586

. Second Semester
Laser Safety (1-0-1) is for students in the Laser Machining Technology
program. The basic theory of laser operation is presented. With the
emphasis on industrial lasers (i.e., higher-power models), various types
of lasers and their different uses and applications are covered. Also, the
various types of hazards encountered in the use of lasers and the present
government safety regulations are discussed.

Industrial Laser Systems (3-3-4) Provide the student with a basic
understanding of industrial lasers, applications, and systems. Course
material includes the study of spontaneous and stimulated emission,
laser output characteristics and modification, materials, laser safety,
laser components, survey of laser types, and industrial laser applications.
Among the laser systems to be studied are gas lasers, semiconductor
lasers, solid state lasers, ion lasers, molecular and dye lasers, excimer
lasers, free electron lasers, and others. Among the many different uses of
lasers studied are laser welding and surface treatment, material removal,
laser marking and etching, non-destructive testing, distance
measurement, lasers in medicine and surgery, lasers in construction,
spectroscopy, communications and others. Classroom lectures are
supplemented with experimental and video demonstrations. Lab
included.

Computer Aided Manufacturing (2-3-3) explores in a laboratory
setting, machining by utilizing a graphical software package
(SmartCAM®) to generate part programs for a CNC mill and laser.
Following a review of manual part programming, the emphasis of the
course is learning to use the CAM software to select tools, enter part
geometry, and convert screen graphics into a CNC program. The student
then learns how to communicate the program to the machine and
manufacture the part. Intensive work is included in editing the graphics
to fully utilize the software. In addition, the student will learn the
integration of Computer Aided Design (CAD) with CAM to enhance the
understanding of proceeding from the design process through the
manufacturing process.

Metrology (2-3-3) Provides the class with an understanding of the
importance of accurate measurement as it relates to the overall world of
manufacturing. Within the fifteen week semester, we discuss the history
and language of measurement; various measurement instruments and
gages are also discussed. Also covered will be calibration, optical
comparators and coordinate measuring machines (CMM). The principles
of Geometric Dimensioning and Tolerancing are discussed throughout the
semester to teach the interpretation of engineering drawings per ANSI
Y14.5-1994.
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Laser Materials Processing (2-3-3) first provides a basis for
comparison between traditional methods and non-traditional methods of
machining. By next studying the fundamentals of laser heating, the
student is led into the world of laser material (metals, plastics, ceramics,
and composites) interactions, with all of the variables which affect this
process. This provides a basis for lasers studied as machine tools and the
attendant machine operations, including safety. Demonstration
laboratories provided after each new concept discussed in class. Video
demonstrations shown for more elaborate scenarios.



The MASTER
Technical Workplace Competencies
and
Course Crosswalk

After development of appropriate curricula for the pilot programs, each MASTER
college began to develop individual course outlines for its assigned specialty area. The
skill standards identified in the Competency Profile were cross walked against the
technical competencies of the courses in the pilot curriculum. The resulting matrix
provided a valuable tool for assessing whether current course content was sufficient
or needed to be modified to ensure mastery of entry-level technical competencies. Exit
proficiency levels for each of the technical competencies were further validated through
industry wide surveys both in Texas and across the nation.

The Technical Workplace Competencies and Course Crosswalk on the following pages
presents the match between industry—identified duties and tasks and the pilot
curriculum for Laser Machining. Course titles are shown in columns; duties and tasks,
in rows. The Exit Proficiency Level Scale (see Figure 1), an ascending scale with 5 as
the highest level of proficiency, includes marked boxes indicating whether the task is
covered by the instructor during the course; the numbers 1-5 indicate the degree of
attention given to the task and the corresponding proficiency expected on the part of
the student upon completion of the course of studies. The crosswalk is intended to
serve as an aide to other instructional designers and faculty in community college
programs across the nation.

EXIT PROFICIENCY LEVEL SCALE
Technical
Workplace 1 2 3 4 5
Competency
Rarely Routinely Routinely with | Routinely Initiates/
with Limited Without Improves/
Supervision Supervision Supervision | Modifies and
Supervises
Others
Figure 1

Included on the following pages is the Technical Workplace Competencies and Course
Crosswalk for the pilot program curriculum. This crosswalk validates the fact that the
duties and tasks which were identified by industry as being necessary for entry-level
employees have been incorporated into the development of the course syllabi.




A. PRACTICE LASER SAFETY

A-1 Discuss Laser Safety Standards

=

A-2 Discuss Basic Laser Principles

A-3 Discuss Laser Hazards

A-4 Discuss Control Measures

o O R

B. APPLY MATHEMATICAL CONCEPTS

B-1 Perform Basic Mathematical Functions

B-2 Perform Algebraic Functions

B-3 Study Exponents and Right Triangle Geometry

B-4 Study Elements of Plape and Solid Geometry _

~ | ([

=2 | [ |
o | [ |

B-5_Perform Data Evaluation and Statistical Analysis

B-6 Perform Proportioning and Interpolation

=}

B-7_Perform Basic Trigonometric Calculations

- - I
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B-8 Investigate Vectors and Vector Systems

B-9 Investigate the Cartesian Coordinate Svstem
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C. PERFORM MEASUREMENT AND INSPECTION

| C-1 Study Basics of Metrology

C-2 Select Instruments Used for Measurement

C-3 Study Datums and the Three Plane Concept

C-4 Select Gauging Tools

C-5 Use CMM for Location of Features

C-6 Perform Measurements for Orientation Tolerances

C-7 Perform Measurement by Optical Comparison

C-8 Perform Measurements for Circularity, Concentricity,
Runout, and Straightness Tolerances

C-9 Investigate Advanced Metrology Topics

L]
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D. TROUBLESHOOT INDUSTRIAL ELECTRONICS
AND CONTROL

y," 1 Perform DC Voltage, Current, and Power
\‘ .

I
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D-2 Perform AC Voltage, Current, and Power Measurements

D-3 Investigate Digital Logic Systems

D-4 Investigate Diode Applications

D-5 Investigate Transistors and Thyristors

D-6 Investigate Operational Amplifiers

D-7 Investigate Power Supply Circuits

E. APPLY CONCEPTS OF MODERN OPTICS

E-1 Study Reflection and Refraction at Plane Surfaces I

E-2 Perform Imaging with a Single Lens 1

E-3 Perform Imaging with Multiple Lenses I

E-4 Study F-Stops and Apertures I

- - |- - |

E-5 Use Laser Beam-Expanding Collimators I

E-6 Study Interference I
E-7 Study Diffraction I

|

E-8 Study Polarization I

{
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E-9 Investigate Radiometry and Photometry I

F. PERFORM CNC MACHINING

F-1 Apply Machine Specific Nomenclature and Terminology I R

F-2 Investiéate the Cartesian Coordinate System as Applied
to a CNC Mill or Laser _ I R

F-3 Apply CNC Programming Language I

F-4 Perform Start Up, Tool Changing, and Ending of Pro-
grams I

% |® | ([

F-5 Perform Positioning and Basic Drilling I

F-6 Create a Sub-Program I

F-7 Perform Contouring I

F-8 Apply Tool Radius Compensation I

F-9 Perform Program Preparation I
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F-10 Apply Special Laser Coding Parameters I
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G. INVESTIGATE INDUSTRIAL LASER SYSTEMS
G-1 Review Characteristics of Light I R R 4
G-2 Investigate Emission and Absorption of Light I R R 4
G-3 Discuss Optical Cavities and Laser Modes ) { R R 4
G-4 Discuss Temporal Characteristics of Lasers I|R M R 5
G-5 Investigate Spatial Characteristics of Lasers I|R M R 5
G-6 Discuss Laser Classifications and Characteristics I R M 5
H. Pl%légg}lM COMPUTER-AIDED DRAFTING
H-1 Discuss and Understand PC Basics I(R{M 4
H-2 Discuss CAD Basics and File Management I|R{R 4
H-3 Use Drawing Settings I|R{R 4
H-4 Perform Basic Editing Commands I|RIM 5
H-5 Create Drawings with Accuracy I|R|R 4
H-6 Organize Drawing Information I|R|R 4
H-7 Control the Display of Drawings I|R|R 4
H-8 Use Intermediate Drawing Commands I|R[R 4
H-9 Perform Intermediate Editing Commands I|R|R 4
H-10 Create Multi View Drawings I R|R 4
H-11 Create Sectioned Drawings I R 4
H-12 Investigate Basic Dimensioning I R|R 4
H-13 Perform Advanced Dimensioning I R 3
H-14 Use and Manipulate Blocks I 2
H-15 Use Blocks to Automate the Drawing Process I 2
I. PERFORM LASER MATERIALS PROCESSING
I-1 Review Laser Safety Standards R| R M I 5
I-2 Discuss Lasers Used for Materials Processing R I M R 4
I-3 Discuss Laser Optics and Beam Characteristics I1|/R M R 4
& ~ Investigate Absorption of Laser Energy R I 4

fl: MCPMG-owm
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I-5 Use Lasers for Welding and Surface T reatment

1-6 Use Lasers for Material Removal

-

d. PERFORM COMPUTER-AIDED
MANUFACTURING (CAM)

System

J-1 Discuss and Understand the Basics of a PC Based CAM

L]

J-2 Discuss Basic CAM Operations

L]

J-3 Set Up Cutting Tools

J-4 Create Simple Part Profiles

J-5 Create and Edit Complex Part Profiles

J-6 Perform Roughing, Drilling and Counterboring

d-7_Advanced Editing of Part Profiles

J-8 Edit Tool Paths

<R I I O R ™ R

J-9 Use Construction Layers in SmartCAM

8N jov e | i jov e e e

J-10 Perform User Commands and Machine Events

¥ | |® (R

pt

J-11 Create Families of Parts

L]
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J-12 Perform CAD/CAM Integration

dJ-13 Perform Code Generation

L\)

Q
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SCANS

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U. S.
Department of Labor, has identified in its “AMERICA 2000 REPORT” the following
five competencies and a three-part foundation of skills and personal qualities that are
needed for solid job performance:

COMPETENCIES:
Resources: Identifies, organizes, plans, and allocates resources
Interpersonal: Works with others
Information: Acquires and uses information
Systems: Understands complex inter-relationships
Technology: Works with a variety of technologies
FOUNDATION SKILLS:
Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens, and speaks well
Thinking Skills: Thinks creatively, makes decisions, solves problems,
visualizes, knows how to learn, and reasons
Personal Qualities: Displays responsibility, self-esteem, sociability, self-

management, integrity, and honesty

Recognizing the value of SCANS proficiencies to job performance as well as the
growing mandate in many states to include SCANS activities in course curricula,
MASTER asked survey respondents to review the SCANS skill sets in the context of
the draft skill standards for each occupational specialty area. MASTER also
incorporated an evaluation of SCANS competencies and foundation skills into its
assessment of the pilot training curricula. The results were summarized in a crosswalk
that allowed the MASTER staff to modify course contents where needed to strengthen
the achievement of SCANS competencies.

As soft skills, the SCANS competencies are inherently difficult to quantify. MASTER
realizes that some faculty will emphasize the SCANS more or less than others. In time,
faculty will learn to make these types of SCANS activities an integral and important
part of the teaching process.




MASTER Curriculum
Laser Machining

(Ccrtificate Program)

First Semester*

LSR 584
LSR 585
LSR 591
LSR 589
LSR 594

Industrial Mathematics

Industrial Electronics & Controls
Computer-Aided Design (CAD)
Computer Numerical Control (CNC)
Modern Optics

Second Semester*

LSR 593
LSR 587
LSR 592
LSR 586
LSR 588

Laser Safety

Industrial Laser Systems
Computer-Aided Manufacturing (CAM)
Metrology

Laser Materials Processing

Program Totals

* Each Semester is 15 weeks in length
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LSR 584

MASTER PROGRAM

Industrial Mathematics
COURSE SYLLABUS

Total lecture hours: 45 Total lab hours: 0 Credit hours: 3
COURSE DESCRIPTION:

Industrial Mathematics is a broad mathematics course that includes topics related to
the machine tool industry. Areas of study include elements of Algebra I, Algebra II,
plane and solid geometry, trigonometry, and statistics. Problems are related to
industry wherever possible. Calculator use is required throughout.

PREREQUISITES: Satisfactory performance on math placement
test

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to:

1. Understand scientific notation and conversion of units;

2. Use a hand calculator for trigonometric, statistical, and exponential
functions;

3. Understand various equations relating to plane and solid geometry, and use
algebraic techniques to solve for the unknown variable;

4, Perform basic statistical analysis including the plotting and analysis of bar

graphs and charts;
5 Understand linear equations, proportioning, and interpolation; and,
6. Use trigonometry in right and oblique triangles, and vector analysis.

REQUIRED COURSE MATERIALS:

Textbook: Basic Technical Mathematics, C. T. Olivo and T. P. Olivo,
Delmar Publishers, Inc., Latest Edition
Lab Manual: None

Supplementary
Materials: Handouts, worksheets, and class problems
Supplies: Scientific calculator




METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, handouts,
worksheets, and class problems.

Method of Evaluation: A student’s grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Perform on written, oral, or practical examinations;

Perform on outside assignments including writing assignments;

Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual.

NOOewh

LECTURE OUTLINE:

Lecture Topics

Introduction, Class Procedures

BASIC MATH REVIEW

Fractions, Decimals, Percentages

Units of Length, Area, Volume

Conversion of Units to S.I.

Use of Calculator

ALGEBRA REVIEW

Solving Equations with One Unknown
Isolation of One Unknown

Cross Multiplication

Equations with Fractions

Linear Equations, Slope of a Line
EXPONENTS & RIGHT TRIANGLE GEOMETRY
Law of Exponents

Exponentials and Roots

Right Triangle and Pythagorean Theorem
ELEMENTS OF PLANE AND SOLID GEOMETRY
Circle - Area, Circumference, Angular
Measurement

(Degree and Radian)

Establish Tangent to Circle

Parallel Lines, Transverse Lines and Angles
Bisecting Angles
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Sum of Interior Angles of Polygon
Areas of Triangles, Trapezoid
Areas of Irregular Shapes
Hourly Exam 1
Volume of Regular and Irregular Solids
Specific Gravity of Materials
Weight (English, S.I.)
Review Exam
DATA EVALUATION AND STATISTICAL ANALYSIS
Plotting Data, Bar Graphs, Pie Charts
Mean, Normal Distribution, Standard Dev.
PROPORTIONING AND INTERPOLATION
Ratios and Proportions
Direct, Inverse, Combined Variation
Constants of Proportionality
Tabular Interpolation
INTRODUCTION TO TRIGONOMETRY
Trigonometric Functions
Inverse Functions
Solving Right Triangles
TRIGONOMETRY
Trigonometric functions (values) of angles > 90
Solving Right Triangles
Exam 2
Review Exam
Applications of Trigonometry
OBLIQUE TRIANGLE GEOMETRY, VECTORS
Law of Sines, Law of Cosines
Introduction to Vectors
Adding Vectors
Components of Vectors
VECTOR SYSTEMS AND ANALYSIS
Combining Vectors
CARTESIAN COORDINATE SYSTEM
Coordinates, 2 and 3 Dimensions
Linear Equation, Slope of Line in
Coordinate System
Exam 3 and Review
COMPREHENSIVE FINAL EXAM
Total Lecture Hours



COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid Jjob performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I. COMPETENCIES
A, Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group
effort
2 Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
4 Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information

1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
Q. 32




3.

Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks

1

Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

Writing: Communicates thoughts, ideas, information, and

messages in writing; and creates documents such as letters,

directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments



Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing app ropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

e.

f.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

Speaking: Organizes ideas and communicates orally

a.

b.

Demonstrates appropriate listening and speaking skills
in personal conversations

Demonstrates ability to choose and organize appropriate
words to effectively communicate
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c. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1 Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses
b. Demonstrates ability to set realistic short-term and
long-term goals
c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives
d. Demonstrates ability to identify potential pitfalls and
take evasive actions
e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response
f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives
g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and
itmplements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive
b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

c. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution




e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in
individual, team, or group situations

3. Seeing Things In the Mind’s Eye: Organizes, and processes

symbols, pictures, graphs, objects, and other information

a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery
b. Demonstrates ability to read, interpret, and act upon
~signs, symbols, and other visual cues
C. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied
tasks
4. Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. . Demonstrates ability to translate abstract theory into
practical application

c. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when

solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1 Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
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a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a

positive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

c. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

c. Demonstrates active interest in peers by offering

assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

4. Self-Management: Assesses self accurately, sets personal goals,

monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement




b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

c. Demonstrates ability to formulate and follow personal

schedules

Demonstrates ability to wisely use classroom time

Demonstrates use of good study habits and skills

Demonstrates maturity to take responsibility for own

actions

5. Integrity/Honesty: Chooses ethical courses of action
a. Knows and demonstrates ability to distinguish between

positive and negative behaviors
b. Demonstrates honesty and integrity in working with
peers and supervisors

"o oA

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in

undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
LSR-B1 through LSR-B9;
LSR-C3; and,
LSR-F2.

2. Calculator Reference Manual

LSR 584
06/040798
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MASTER PROGRAM

Fundamentals of Industrial Electronics And Controls
COURSE SYLLABUS

Total lecture hours: 30 Total lab hours: 45 Credit hours: 3

COURSE DESCRIPTION:

This course is for students in the Laser Machining Technology program. It consists of
a review of basic electronics theory and then a comprehensive coverage of the control
of industrial machinery and processes through the use of electronic circuits and
systems. After a review of DC and AC circuit theory, the fundamentals of active devices
and digital logic theory, some of the topics covered include: linear integrated circuits,
DC and AC motors, industrial control devices, transducers, industrial process control,
and programmable controllers.

PREREQUISITES: Algebra;
Trigonometry

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to:
Know basic DC and AC circuit theory;
Know the fundamentals of analog devices: diodes and transducers;
Know the fundamentals of digital logic circuitry and microprocessor control;
Know linear integrated circuits and their functions;
Know the operation of DC and AC motors;
Know industrial control devices and power control circuits;
Know industrial process control and how it relates to laser machining;
. Know industrial telemetry and data communication; and,
Know sequential process control and programmable controllers.

© 0 N0 Tk N

REQUIRED COURSE MATERIALS:

Textbook: Industrial Electronics, Humphries and Sheets, Delmar
Publishers, Inc., Latest Edition

Lab Manual: None

Supplementary
Materials: Instructor’s lecture and laboratory handouts
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Supplies: None

METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, handouts, and class
problems.
Laboratory: Laboratory will be hands—on activities.

Method of Evaluation: A student’s grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Perform on written, oral, or practical examinations;

Perform on outside assignments including writing assignments;

Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual.
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LECTURE OUTLINE:

Lecture Topics

DC and AC Circuit Theory

Voltage, Current, Resistance and Power
Ohm’s Law and Power and Energy

Series, Parallel and Series-Parallel Circuits
Alternating Current and Voltage
Capacitors, Inductors and Transformers
RC, RL and RLC Circuits

Polyphase Systems

Fundamentals of Analog Active Devices
Introduction to Semiconductors

Diodes and Applications

Transistors

Power Supply Circuits

Fundamentals of Digital Logic
Circuitry and Microprocessors

Number Systems and Codes

Logic Gates, Boolean Algebra and
Combinational Logic

Flip—Flops, Arithmetic Operations and Circuits
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Counters, Registers and Memory

IC’s and MSI Logic Circuits

Interfacing with A/D and D/A Circuits

Microprocessors, Microcontrollers and Microcomputers

Operational Amplifiers for Industrial Applications

Linear IC’s for Industrial Applications

Motors and Industrial Control Devices

Wound-Field DC Motors and Generators

Brushless and Stepper DC Motors

AC Motors

Industrial Control Devices

Industrial and Power Control Devices

Transducers and Industrial Process Control

Pulse Modulation

Industrial Telemetry and Data Communications

Sequential Process Control

Programmable Controllers 1

Programmable Controllers 2

FINAL EXAM —
' Total Lecture Hours 30

LAB OUTLINE:

Lab Topics

DC and AC Circuit Analysis

Diodes and Applications

Transistors

Power Supply Circuits

Digital Logic Circuitry

Operational Amplifiers

Linear IC’s for Industrial Applications

Motors and Industrial Control Devices

Transducers and Industrial Process Control

Industrial Telemetry and Data Communications

Programmable Controllers —
Total Lab Hours 45

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.




All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES

A.

Resources: Identifies, organizes, plans, and allocates resources

1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

Interpersonal: Works with others

1. Participates as a member of the team, contributing to group
effort

2. Provides individual assistance/direction to peers as requested

3. Determines and meets expectations

4 Exercises leadership qualities to effectively communicate ideas
and make decisions.

5. Negotiates resources in order to accomplish objectives

6. Works well with all members of the class

Information: Acquires and uses information

1. Acquires and evaluates information

2. Organizes and maintains information

3. Interprets and communicates information

Systems: Understands complex inter-relationships

1. Understands and works well with social, organizational, and
technological systems

2. Monitors and corrects performance of system during operation

3. Recommends modifications to system to improve performance

Technology: Works with a variety of technologies

1. Chooses relevant procedures, tools, and equipment

2. Applies appropriate procedures and techniques to accomplish
tasks

3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS

A.

Basic Skills: Reads, writes, performs arithmetic and mathematical

operations, listens and speaks

1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules



a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing, and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note -
taking, maintaining course specific journals, workbooks,
manuals, etc.

c. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
e. Demonstrates competence in subject matter through the

organization and presentation of answers to required
written assessments
3. Arithmetic/Mathematics: Perform basic computations and

approaches practical problems by choosing appropriately from a

variety of mathematical techniques

a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
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b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math

problems

C. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices

e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize

higher mathematical formulas and functions required for
course specific math performance

g. Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

4. Listening: Receives, attends to, interprets, and responds to

verbal messages and other cues

a. Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery

b. Demonstrates ability to hear, comprehend, and
appropriately follow directions

C. Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds

f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

C. Demonstrates ability to speak clearly and distinctly with

) appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and

present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
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f. Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons

1 Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses

b. Demonstrates ability to set realistic short-term and
long-term goals

c. Demonstrates ability to recognize and distinguish

between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for
decisions :
2. Problem Solving: Recognizes problems and devises and

implements plan of action

a. Demonstrates ability to detect problem through
observation, inquiry, or directive

b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
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a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly

e. Demonstrates ability to apply visual imagery to applied
tasks

4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

C. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits

5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem
a. Demonstrates use of simple logic
b. Demonstrates ability to distinguish relationships
c. Demonstrates ability to determine and isolate factors in

relationships
d. Demonstrates and applies knowledge through practice
e. Recognizes that attitudes, skills, and practice are
essential to productivity
f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals
b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner




C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions
f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective

manner
2. Self-Esteem: Believes in own self-worth and maintains a

posttive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal

‘ behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism

f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
In interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

c. Demonstrates active interest in peers by offering

assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,
monitors progress, and exhibits self-control
a. Accepts personal strengths and weaknesses and uses the
same for positive advancement
b. Demonstrates ability to continuously set, assess, choose,

and modify objectives as the situation demands in an
appropriate manner

C. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills




f. Demonstrates maturity to take responsibility for own

actions
5. Integrity/Honesty: Chooses ethical courses of action
a. Knows and demonstrates ability to distinguish between
positive and negative behaviors
b. Demonstrates honesty and integrity in working with

peers and supervisors

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in

undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
LSR-B1 through LSR-B3;
LSR-B5 through LSR-B9; and,
LSR-D1 through LSR-D7.
2. Fundamentals of Linear Circuits, Floyd, Merrill Publishers, Latest Edition
3. Principles of Electric Circuits, Floyd, Merrill Publishers, Latest Edition
4. Digital Systems, Floyd, Merrill Publishers, Latest Edition

LSR 585
06/040798
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MASTER PROGRAM

Computer—Aided Design (CAD)
COURSE SYLLABUS

Total lecture hours: 30 Total lab hours: 45 Credit hours: 3

COURSE DESCRIPTION:

The purpose of this course is to introduce the student to the terminology, capabilities,
and operation of computer—aided drafting hardware and software. The student will be
given graphic laboratory problems to create work files and to develop libraries and
elementary drawings utilizing lines, rectangles, circles, arcs and ellipses. Using
AutoCAD® as typical computer—aided drafting and design program, students will also
learn scaling, rotations, translations, and projections.

PREREQUISITES: Mechanical Drawing

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to:

1. Understand the commands and parameters of the AutoCAD system required
to create orthographic drawings electronically;

2. Be able to create elementary drawings using lines, arcs, circles and ellipses;

3. Understand how to develop drawing libraries for the purpose of automating
the drawing process; and,

4. Understand how to create multi view drawings.

REQUIRED COURSE MATERIALS:

Textbook: Discovering AutoCAD, Dix and Riley, Prentice-Hall, Inc.,
Latest Edition
Lab Manual: None

Supplementary
Materials: Handouts
Supplies: Computer Diskettes: 3.5 inch, 1.44 meg HD, DS

BEST COPY AVAILABLE 43




METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, handouts, and
demonstrations.
Laboratory: Laboratory will be a hands—on process using AutoCAD software.

Method of Evaluation: A student’s grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Perform on written, oral, or practical examinations;

Perform on outside assignments including writing assignments;

Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual.
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LECTURE OUTLINE:

Lecture Topics

Introduction to PCS

Hardware and Software Basics

Understand the Operating System

Understand Directory Structure and How to Manage Files

Introduction to AutoCAD and File Management

Understand How to Save Files in AutoCAD (SAVE, SAVE
AS, AUTOSAVE)

Understand the Drawing Editor, Menu Structure

Understand Basic DRAW Commands (LINE, CIRCLE)

Understand How to Enter New Points (Coordinate entry)

Understand Basic EDIT Command (ERASE)

Drawing Settings

Understand How to Set up the Drawing Sheet (LIMITS,
UNITS, GRID)

Understand How to Control Cursor Movement
(ORTHO, SNAP, DDRMODES)

More Basic Editing Commands

Understand How to Make Changes to Objects on Screen
(COPY, MOVE, FILLET,CHAMFER)

Understand How to Group Objects for Editing (WINDOW,
CROSSING, REMOVE, ADD, PREVIOUS)

Drawing With Accuracy
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Understand How to Draw With Object Snap Enabled
(OSNAP, DDOSNAP) _

Understand how to check the accuracy of the drawing
(DIST, LIST, ID)

Organizing Drawing Information

Understand how to create layers (LAYER, DDLMODES)

Understand and identify line styles

Understand how to load and use line types (LINETYPE,
LTSCALE)

Understand how to change properties of objects
(CHANGE, CHPROP, DDMODIFY)

Controlling the Display of Drawings :

Understand How to Change Magnification of Objects
(ZOOM Window, Previous, All, Extents, Dynamic)

Understand How to Move the Display Area (PAN)

Understand How to Plot Drawings to a Printer (PLOT)

Understand How to Plot Drawings to a Plotter (PLOT)

Intermediate Drawing Commands

Understand How to Make Parallel Copies of Objects
(OFFSET)

Understand How to Make Multiple Copies of Objects
(Multiple COPY, Rectangular and Polar ARRAY)

Understand How to Create Arcs (ARC)

Understand How to Put Text on the Drawing (TEXT,
DTEXT, STYLE)

Understand How to Draw Centermarks (DIM,.CENTER)

Understand How to Draw an Ellipse (ELLIPSE)

Understand How to Draw Polygons(POLYGONS)

MIDTERM EXAM

Intermediate Editing Commands

Understand How to Mirror Objects (MIRROR)

Understand How to Rotate Objects (ROTATE)

Understand How to Change the Length of Existing
Objects (STRETCH, EXTEND, TRIM)

Understand How to Edit Text (DDEDIT)

Understand How to Use Noun—Verb Format (GRIPS)

REVIEW EXAM

Creating Multiview Drawings

Understand the Concept of 3rd Angle Projections

Understand How to Create and Place Appropriate
Orthogonal Views

Understand How to Draw Construction Lines
From One View to Create Other Views

Understand How to Use Existing Geometry to
Place Other Views (Point Filters)
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Creating Sectioned Drawings

Understand How to Create and Place Appropriate
Section Views

Understand How to Put Section Lines on a Drawing
(HATCH, BHATCH, PLINE)

Basic Dimensioning

Understand How to Dimension Objects (DIM)

Understand How to Change Direction Settings
(DIMVARS)

Advanced Dimensioning

Understand How to Create and Use Dimension
Styles (DDIM)

Understand How to Apply Geometric Dimensioning
from ANSI Y14.5

Grouping Objects Together as Blocks

Understand How to Create a Block (BLOCK)

Understand How to Bring Blocks Into the Drawing
(INSERT, DDINSERT)

Understand How to Make a Block Available Outside
the Current Drawing (WBLOCK)

Understand How to Assign Attributes to Blocks
(DDATTDEF) '

Understand How to Edit Attribute Information
(DDATTE)

Using Blocks to Automate the Drawing Process

Understand How to Use Attributes to Create a
Bill of Materials and Parts List

Understand How to Create a Standard Parts Library

FINAL COMPREHENSIVE EXAM

Total Lecture Hours

LAB OUTLINE:

30

Lab Topics

AutoCAD Basics: Line Command, Absolute and
Relative Coordinates

Line & Circle Commands: Polar Coordinates

Drawing Setup Commands: Creating Arcs

Basic Editing: Copy, Fillet, and Chamfer

Drawing with Accuracy: Object Snaps

Layers and Linetypes. Changing Objects

Printing and Plotting

Multiple Copies: Array; Text Commands

Symmetrical Parts: Mirror Rotating, Extending,
and Stretching Objects
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Creating and Placing Orthogonal Views

Section Views: Hatch Command

Dimensioning Commands

Dimension Styles and ANSI Y14.5

Grouping Objects Together: Blocks

Using Blocks for Bills of Material and Libraries —
Total Lab Hours 45

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commussion on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES

A. Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
2. Determines and allocates required materials and resources for
meeting objectives
3. Evaluates skills, performance, and quality of work and provides
feedback
B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group
effort
2. Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
4 Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information
1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D.  Systems: Understands complex inter-relationships
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1. Understands and works well with social, organizational, and

technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills mcludmg note
taking, maintaining course specific journals, workbooks,
manuals, etc.
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Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
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f. Demonstrates ability and maturity to seek and receive

additional individualized instruction as needed
5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
1n personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

C. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1 Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses
b. Demonstrates ability to set realistic short-term and
long-term goals
c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives
d. Demonstrates ability to identify potential pitfalls and
take evasive actions
e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response
f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives
g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and
implements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive
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b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

c. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied
tasks
4. Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills
a. Demonstrates mastery of basic reading, math, and
language skills through application
b. Demonstrates ability to translate abstract theory into
practical application
c. Demonstrates ability to incorporate and generalize new
learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when

solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

c. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice
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e. Recognizes that attitudes, skills, and practice are
essential to productivity
f. Demonstrates ability to discriminate between positive
and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1 Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

c. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular

attendance, adequate classroom preparations, and

appropriate use of classroom time

Demonstrates maturity to take responsibility for actions

Demonstrates ability to cooperatively work in individual,

team, and group situations in timely and effective

manner

2. Self-Esteem: Believes in own self-worth and maintains a
posttive view of self

o

a. Presents a positive attitude toward tasks
b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism
f Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

C. Demonstrates active interest in peers by offering

assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner
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d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,
monitors progress, and exhibits self-control
a. Accepts personal strengths and weaknesses and uses the
same for positive advancement
b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner
C. Demonstrates ability to formulate and follow personal
schedules
Demonstrates ability to wisely use classroom time
Demonstrates use of good study habits and skills
Demonstrates maturity to take responsibility for own
actions
5. Integrity/Honesty: Chooses ethical courses of action
a. Knows and demonstrates ability to distinguish between
positive and negative behaviors
b. Demonstrates honesty and integrity in working with
peers and supervisors

o p

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in

undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
LSR-B1 through LSR-B4;
LSR-B6 through LSR-B7;
LSR-B9;
LSR-C3;
LSR-H1 through LSR-H15;
LSR-J4 through LSR-J5;
LSR-J7,
LSR-J9; and,
LSR-J12
2. ANSI Y14.5 - (Dimensioning and Tolerancing), Latest Edition
3. Any text on Drafting
4. AutoCAD Reference Manual, Latest Edition
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LSR 589

MASTER PROGRAM

Computer Numerical Control
COURSE SYLLABUS

Total lecture hours: 30 Total lab hours/week: 45 Credit hours: 3

COURSE DESCRIPTION:

This course is an introduction to the fundamental concepts of Computer Numerical
Control (CNC). The importance of numerical control to manufacturing and productivity
is discussed with different types of CNC systems. Special emphasis will be placed on
programming laser CNC equipment. Coverage includes writing programs to perform
three-axis hole and a variety of milling and cutting operations using the equipment
available in our labs.

PREREQUISITES: Machine Tool Techniques 1
COURSE OBJECTIVES:

After successful completion of this course, the students will be able to:

Understand the significance of laboratory safety;

Understand the Cartesian coordinate system as employed in CNC
machining;

Understand how a part is processed for CNC application;

Understand basic part geometry and tool action statements in programming;
Use multiple tooling in the machining center;

Manufacture parts on the school’s milling machines; and,

Perform taping operations on the milling machines.
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REQUIRED COURSE MATERIALS:

Textbook: Learning Computer Numerical Control, Michael Janke,
Delmar Publishers, Inc., Latest Edition
Lab Manual: None

Supplementary
Materials: Instructor Handouts
Supplies: 2" three-ring binder

Computer Diskettes, 3.5 inch, 1.44 meg, high density
Safety Glasses
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METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, handouts,‘ and
demonstrations.
Laboratory: Laboratory will be a hands—on CNC programming and

machining process.

Method of Evaluation: A student’s grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Perform on written, oral, or practical examinations;

Perform on outside assignments including writing assignments;

Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual.
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LECTURE OUTLINE:

This course will be taught using 'weekly handouts in conjunction with assignments
from the text.

Programming, Setup and Operations via
Matsuura MC-500V2 with Yasnac MX1 Controls

Lecture Topics

Apply Machine Specific Nomenclature and Terminology

Discuss CNC machine specifications

Start up the machine

Operate the machine’s keyboard and function keys

Establish radius offsets

Perform programming basics at the MCU (machine control
unit)

Prove out a program

Load and run a part program

Investigate the Cartesian Coordinate System as
Applied to a CNC Mill or Laser

Discuss the Cartesian coordinate system

Discuss the basics of a coordinate measurement system

Plot points in an XYZ coordinate system

Set (G90) and program in absolute coordinates

Set (G91) and program in incremental coordinates
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Apply CNC Programming Language

Discuss word-address and variable block formats

Discuss standard programming formats such as FANUC

Discuss the concept of modal address

Perform Start Up, Tool Changing, and Ending of
Programs :

Start the machine

Zero the machine to the part

Discuss and program tool changing

Discuss and program the ending of a CNC program for
both mill and laser

Perform Positioning and Basic Drilling

Start and stop the spindle

Initiate the drilling cycle

Program using the R-level to avoid obstructions

Cancel the drilling cycle

Create a Sub-Program

Study the applications of sub-programming

Study the CNC codes used in sub-programming
(MO8, P, L)

Call a sub-program (M98)

End a sub-program (M99)

Perform Contouring

Initiate rapid traverse (G00)

Perform linear cutting (GO1)

Perform the necessary trigonometry to obtain
program coordinates

Perform circular cutting (G02 and G03 with I, J, K
parameters)

Discuss how to select each of the three orthogonal
planes (G17, G18, G19)

Apply Tool Radius Compensation

Understand the purpose and application of tool
radius compensation

Turn on cutter comp left (G41)

Turn on cutter comp right (G42)

Turn off (cancel) cutter comp (G40)

Perform Program Preparation

Identify program planning steps

Set beam size and power (laser applications)

Determine cutting depth (mill) or penetration (laser)

Determine cutting speed (mill only) and feed

Determine and design fixtures for part holding

Apply Special Laser Coding Parameters

Select assist gas: oxygen low
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Select assist gas: oxygen high
Select assist gas: Nitrogen
Select assist gas: air
Turn on and cancel selected assist gas
Set continuous wave, gated pulsing, super pulsing,
and hyper pulsing —
Total Lecture Hours 30

LAB OUTLINE:

Lab Topics

Machine Specifications

Matsuura Controls and Operations

Cartesian Coordinate System

G and M Codes

Positioning and Drilling Programs

Positioning and Drilling Using Sub—Programs

Rapid Traverse—linear and Circular Cutting

Contour Programming

Contour Programming with Tool Radius

Compensation (TRC)

Contour Programming with TRC and Sub-Programming

Drilling and Milling Using Sub-Programming and TRC —
‘ Total Lab Hours 45

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I. COMPETENCIES
A. Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
2. Determines and allocates required materials and resources for
meeting objectives




3. Evaluates skills, performance, and quality of work and provides

feedback
B. Interpersonal: Works with others

1. Participates as a member of the team, contributing to group
effort

2. Provides individual assistance/direction to peers as requested

3. Determines and meets expectations _

4 Exercises leadership qualities to effectively communicate ideas
and make decisions.

5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information
1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1, Reading: Locates, understands, and iunterprets written
information in prose and in documents such as manuals,
graphs, and schedules
a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts
b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study
C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)
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d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
e. Demonstrates competence in subject matter through the

organization and presentation of answers to required
written assessments
3. Arithmetic/Mathematics: Perform basic computations and

approaches practical problems by choosing appropriately from a

variety of mathematical techniques

a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

C. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices

e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize

higher mathematical formulas and functions required for
course specific math performance




g.

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

e.

f.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

Speaking: Organizes ideas and communicates orally

a.

b.

g.

Demonstrates appropriate listening and speaking skills
In personal conversations

Demonstrates ability to choose and organize appropriate
words to effectively communicate

Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation
Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes
Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups

Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations

Demonstrates ability to take responsibility for
presentations

B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons

Decision Making: Specifies goals and constraints, generates

alternatives, considers risks, and evaluates and chooses best

alternative

1.

a.

Demonstrates ability to objectively assess personal
strengths and weaknesses



b. Demonstrates ability to set realistic short-term and
long-term goals

c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and

itmplements plan of action

a. Demonstrates ability to detect problem through
observation, inquiry, or directive

b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly

e. Demonstrates ability to apply visual imagery to applied
tasks




4.  Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

C. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e. Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions
f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner
2. Self-Esteem: Believes in own self-worth and maintains a
postitive view of self
a. Presents a positive attitude toward tasks




e.

f.

Demonstrates ability to separate work and personal
behaviors

Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors
Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors
Demonstrates ability to accept and use constructive
criticism

Accepts positive reinforcement in an appropriate manner

Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings

a.

b.

d.

Demonstrates appropriate and acceptable social behaviors
in interactions

Demonstrates ability to work cooperatively in individual,
team, or group situations

Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

Self-Management: Assesses self accurately, sets personal goals,
monitors progress, and exhibits self-control

a.

b.

Accepts personal strengths and weaknesses and uses the
same for positive advancement

Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

Demonstrates ability to formulate and follow personal

"~ schedules

Demonstrates ability to wisely use classroom time
Demonstrates use of good study habits and skills
Demonstrates maturity to take responsibility for own
actions

Integrity/Honesty: Chooses ethical courses of action

a.

b.

Knows and demonstrates ability to distinguish between
positive and negative behaviors

Demonstrates honesty and integrity in working with
peers and supervisors '

Takes full responsibility for personal actions
Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

Demonstrates positive work and social ethics in
undertakings
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Appropriate Reference Materials:

1. MASTER Technical Modules:

LSR-B1 through LSR-B4;

LSR-B6 through LSR-B7;

LSR-B9;

LSR-C5;

LSR-F1 through LSR-F10;

LSR-12;

LSR-I6;

LSR-J3;

LSR-J6;

LSR-J8;

LSR-J10; and,

LSR-J13.
2. Matsuura Reference Manual, Latest Edition
3. Yasnac MX1 Reference Manual, Latest Edition
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MASTER PROGRAM

Modern Optics
COURSE SYLLABUS

Total lecture hours: 30 Total lab hours: 45 Credit hours: 3

COURSE DESCRIPTION:

This course will introduce the student to the basic theories of geometric and wave
optics. Topics to be covered will include the rectilinear propagation of light, elementary
image formation, lenses, prisms, ray tracing, basic wave theory, interference,
diffraction, polarization, and the analysis of optical systems. Classroom lectures will
be supplemented with experimental demonstrations.

PREREQUISITES: Algebra I and II;
Trigonometry

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to:

1. Understand basic theory of light including reflection and refraction;
2. Understand geometric optics including optical components, hardware, and
systems;

3. Understand physical optics including the wave nature of light, polarization,
diffraction and interference; and,

4. Understand basic principles of radiometry and photometry including
measurement technique.

REQUIRED COURSE MATERIALS:

Textbook: Introduction to Classical and Modern Optics,
Meyer—Arendt, Prentice-Hall, Latest Edition
Geometric Optics, CORD Communications, Laser
Electro—Optics Series, Latest Edition
Light Sources and Wave Optics, CORD Communications,
Laser Electro—Optics Series, Latest Edition

Lab Manual: None

Supplementary
Materials: Instructor’s Notes and Laboratory Handouts
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METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, handouts, and
demonstrations.
Laboratory: Laboratory will be hands—on and will be on selected

experiments in geometric and physical optics as well as
radiometry and photometry.

Method of Evaluation: A student’s grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Perform on written, oral, or practical examinations;

Perform on outside assignments including writing assignments;

Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual.
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LECTURE OUTLINE:
Lecture Topics
Introduction to Light
What is Light?

Propagation of Light

The Electromagnetic Spectrum
Reflection and Refraction
Index of Refraction

Snell’s Law

Geometric Optics

Prisms

Thin Lenses

Thin Lens Equations

Thick Lenses

Geometric Ray Tracing
Magnification

Mirrors

Telescopes

Review and Midterm Exam
Wave Optics

Light as a Wave Phenomenon
Simple Harmonic Motion
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Polarization

Interference

Coherence

Diffraction

Radiometry and Photometry

Absorption of Light

Optical Density

Optical Filters

Optical Power Meters

Irradiance Measurement

Review and Final Exam
Total Lecture Hours

LAB OUTLINE:

30

Lab Topics

Reflection and Refraction at Plane Surfaces
Refraction at Spherical Surfaces
Imaging with a Single Lens
Imaging with Multiple Thin Lenses
F-Stops and Apertures
Beam-Expanding Collimators
Young’s Double Slit Interference
Thin Film Interference
Determine Surface Flatness by Interference
Fraunhofer (Far Field) Diffraction
Fresnel (Near Field) Diffraction
Measure Beam Divergence and Spot Size
Diffraction Gratings
Polarization
Total Lab Hours

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires

of Schools: A SCANS Report for America 2000.”
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The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES

A.

Resources: Identifies, organizes, plans, and allocates resources

1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

Interpersonal: Works with others

1. Participates as a member of the team, contributing to group
effort

2 Provides individual assistance/direction to peers as requested

3. Determines and meets expectations

4 Exercises leadership qualities to effectively communicate ideas
and make decisions.

5. Negotiates resources in order to accomplish objectives

6. Works well with all members of the class

Information: Acquires and uses information

1. Acquires and evaluates information

2. Organizes and maintains information

3. Interprets and communicates information

Systems: Understands complex inter-relationships

1. Understands and works well with social, organizational, and
technological systems

2. Monitors and corrects performance of system during operation

3. Recommends modifications to system to improve performance

Technology: Works with a variety of technologies

1. Chooses relevant procedures, tools, and equipment

2. Applies appropriate procedures and techniques to accomplish
tasks

3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS

A.

Basic Skills: Reads, writes, performs arithmetic and mathemat1ca1
operations, listens and speaks
1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules
a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect



a sequence, locate answers, find facts, and infer from
written texts

Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study
Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a.

Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems



Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

e.

f.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

Speaking: Organizes ideas and communicates orally

a.

b.

Demonstrates appropriate listening and speaking skills
in personal conversations

Demonstrates ability to choose and organize appropriate
words to effectively communicate

Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation
Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes
Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups

Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations
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g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons

1. Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses

b. Demonstrates ability to set realistic short-term and
long-term goals

C. Demonstrates ability to recognize and distinguish

between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and

implements plan of action

a. Demonstrates ability to detect problem through
observation, inquiry, or directive

b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

c. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual

ic BEST COPY AVAILAULE 1




imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly

e. Demonstrates ability to apply visual imagery to applied
tasks

4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application ’

c. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e. Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

C. Demonstrates ability to focus on task at hand and work to
completion
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d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions
f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective

manner
2. Self-Esteem: Believes in own self-worth and maintains a

positive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism

f. Accepts positive reinforcement in an appropriate manner

3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

c. Demonstrates active interest in peers by offering

assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,
monitors progress, and exhibits self-control
a. Accepts personal strengths and weaknesses and uses the
same for positive advancement
b. Demonstrates ability to continuously set, assess, choose,

and modify objectives as the situation demands in an
appropriate manner

C. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own
actions

5. Integrity/Honesty: Chooses ethical courses of action
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a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

c. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative

ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in
undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
LSR-A1 through LSR-A4;
LSR-B1 through LSR-B3;
LSR-B5 through LSR-B9;
LSR-D6 through LSR-D7;
LSR-E1 through LSR-E9;
LSR-G1 through LSR-G2;
LSR-G4 through LSR-G5;
LSR-I1; and,
LSR-I3.
2. ANSI-Z136.1, Safe Use of Lasers, Latest Edition
3. Laser Institute of America (LIA) Introduction to Laser Safety and Laser
Hazards — Video Training Module, Latest Edition

LSR 594
06/040798
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MASTER Curriculum

Laser Machining
(Certificate Program)

First Semester*

LSR 584
LSR 585
LSR 591
LSR 589
LSR 594

Industrial Mathematics

Industrial Electronics & Controls
Computer-Aided Design (CAD)
Computer Numerical Control (CNC)
Modern Optics

Second Semester*

LSR 593
LSR 587
LSR 592
LSR 586
LSR 588

Laser Safety

Industrial Laser Systems
Computer-Aided Manufacturing (CAM)
Metrology

Laser Materials Processing

Program Totals

* Each Semester is 15 weeks in length
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LSR 593

MASTER PROGRAM

Laser Safety
COURSE SYLLABUS

Total lecture hours: 15 Total lab hours: 0 Credit hours: 1

COURSE DESCRIPTION:

This course is for students in the Laser Machining Technology program. The basic
theory of laser operation is presented. With the emphasis on industrial lasers (i.e.,
higher—power models), various types of lasers and their different uses and applications
are covered. Also, the various types of hazards encountered in the use of lasers and the
present government safety regulations are discussed.

PREREQUISITES: NONE

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to:

1. Know basic laser operations;

2. Know the various types of lasers with emphasis on those with industrial
applications;

3. Know the various classifications of lasers;

4, Know the present government safety rules: specifically, ANSIZ136.1,
regarding laser operations; and,
5. Know the various types of laser safety eyewear available.

REQUIRED COURSE MATERIALS:

Textbook: Laser Safety Guide, by the LIA, Latest Edition
Supplementary
Materials: Instructor Handouts

METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, handouts, and
demonstrations.
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Method of Evaluation: A student’s grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Perform on written, oral, or practical examinations;

Perform on outside assignments including writing assignments;

Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual.

NOoOoh N

LECTURE OUTLINE:

Lecture Topics

Introduction and Theory of Laser Operation
Types of Lasers and Laser Hazards

Laser Characteristics and Classes of Lasers
Laser Safety Standards

Eye Protection and Hazard Evaluation
Laser Calculations and Measurements
ANSI Z136.1 Standards

FINAL EXAM —
Total Lecture Hours 15

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enyjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I. COMPETENCIES
A. Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
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2. Determines and allocates required materials and resources for
meeting objectives
3. Evaluates skills, performance, and quality of work and provides
feedback :
B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group
effort
2. Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
4 Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information

1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1 Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules
a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts
b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study
C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,




diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

3. Arithmetic/Mathematics: Perform basic computations and

approaches practical problems by choosing appropriately from a

variety of mathematical techniques

a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

C. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices

e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize

higher mathematical formulas and functions required for
course specific math performance
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g.

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

e.

f.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

Speaking: Organizes ideas and communicates orally

a.

b.

g.

Demonstrates appropriate listening and speaking skills
in personal conversations

Demonstrates ability to choose and organize appropriate
words to effectively communicate

Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation
Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups

Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations

Demonstrates ability to take responsibility for
presentations

B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons

Decision Making: Specifies goals and constraints, generates

alternatives, considers risks, and evaluates and chooses best

alternative

1

a.

Demonstrates ability to objectively assess personal
strengths and weaknesses



g.

Demonstrates ability to set realistic short-term and
long-term goals

Demonstrates ability to recognize and distinguish
between positive and negative alternatives
Demonstrates ability to identify potential pitfalls and
take evasive actions

Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

Demonstrates maturity in taking responsibility for
decisions

Problem Solving: Recognizes problems and devises and
itmplements plan of action

a.

b.

e.

f.

g.

Demonstrates ability to detect problem through
observation, inquiry, or directive

Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

Demonstrates ability to generate alternatives or options
for problem solution

Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

Demonstrates ability to initiate and effect solution
Demonstrates ability to take responsibility for outcomes
Demonstrates ability to effectively problem solve in
individual, team, or group situations

Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information

a.

Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary
machinery

Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

Demonstrates ability to visually discriminate in gross and
fine imagery

Demonstrates ability to visualize abstractly
Demonstrates ability to apply visual imagery to applied
tasks
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4. Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills
a. Demonstrates mastery of basic reading, math, and
language skills through application
b. Demonstrates ability to translate abstract theory into
practical application
C. Demonstrates ability to incorporate and generalize new
learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1 Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals
b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner
C. Demonstrates ability to focus on task at hand and work to
completion
d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions
f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective

manner

2. Self-Esteem: Believes in own self-worth and maintains a
Dpositive view of self
a. Presents a positive attitude toward tasks




e.

f.

Demonstrates ability to separate work and personal
behaviors

Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors
Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors
Demonstrates ability to accept and use constructive
criticism

Accepts positive reinforcement in an appropriate manner

Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings

a.

b.

d.

Demonstrates appropriate and acceptable social behaviors
in interactions

Demonstrates ability to work cooperatively in individual,
team, or group situations

Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

Self-Management: Assesses self accurately, sets personal goals,
monitors progress, and exhibits self-control

a.

b.
c.

d.
e.
f

Accepts personal strengths and weaknesses and uses the
same for positive advancement

Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

Demonstrates ability to formulate and follow personal
schedules

Demonstrates ability to wisely use classroom time
Demonstrates use of good study habits and skills
Demonstrates maturity to take responsibility for own
actions

Integrity/Honesty: Chooses ethical courses of action

a.

A o

Knows and demonstrates ability to distinguish between
positive and negative behaviors

Demonstrates honesty and integrity in working with
peers and supervisors

Takes full responsibility for personal actions
Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

Demonstrates positive work and social ethics in
undertakings
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Appropriate Reference Materials:

1. MASTER Technical Modules:

LSR-A1 through LSR-A4;

LSR-B1 through LSR-B3;

LSR-B5 through LSR-B7;

LSR-D1 through LSR-D5;

LSR-D7;

LSR-E1 through LSR-E5;

LSR-E8 through LSR-E9;

LSR-G1 through LSR-G6;

LSR-I1 through LSR-I4; and,

LSR-I6.
Safe Use of Lasers, ANSI-Z136.1, Latest Edition
3. Introduction to Laser Safety and Laser Hazards — Video Training Module,
Laser Institute of America (LIA), Latest Edition
Guide to the Selection of Laser Eye Protection by LIA, Latest Edition
Industrial Lasers and Their Applications, Luxon and Parker, Prentice-Hall,
Latest Edition
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LSR 587

MASTER PROGRAM

Industrial Laser Systems
COURSE SYLLABUS

Total lecture hours: 45 Total lab hours: 45 Credit hours: 4

COURSE DESCRIPTION:

This course will provide the student with a basic understanding of industrial lasers,
applications, and systems. Course material will include the study of spontaneous and
stimulated emission, laser output characteristics and modification, materials, laser
safety, laser components, survey of laser types, and industrial laser applications.
Among the laser systems to be studied will be gas lasers, semiconductor lasers, solid
state lasers, ion lasers, molecular and dye lasers, excimer lasers, free electron lasers,
and others. Among the many different uses of lasers to be studied will be laser welding
and surface treatment, material removal, laser marking and etching, non-destructive
testing, distance measurement, lasers in medicine and surgery, lasers in construction,
spectroscopy, communications and others. Classroom lectures will be supplemented
with experimental and video demonstrations. Laboratory included.

PREREQUISITES: Senior standing in Laser Electro-Optics
Technology

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to:

1. Understand basic characteristics of light including directionality, coherence
properties, polarization, and monochromaticity;

Understand basic laser principles;

Understand laser output characteristics;

Understand laser output modification techniques;

Apply proper laboratory safety procedures;

Understand a broad range of laser and laser systems;

Perform laser alignment, gauging, and inspection;

Understand holography and its applications;

Understand the interaction of high energy laser beams with various
materials;

10. Understand laser welding and surface treatment; and,

11. Understand laser material removal.
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REQUIRED COURSE MATERIALS:

Textbook: Industrial Lasers and Their Applications, Luxon/Parker,
Prentice Hall, Latest Edition
Lab Manual: None

Supplementary
Materials: Instructor’s Notes and Handouts
Supplies: Notebook

METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, handouts, and
demonstrations.
Laboratory: Laboratory will be a hands—on process.

Method of Evaluation: A student’s grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Perform on written, oral, or practical examinations;

Perform on outside assignments including writing assignments;

Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual.
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LECTURE OUTLINE:

Lecture Topics

Characteristics of Light

General Description of Light Waves

Understand Monochromaticity

Understand Directionality, Coherence and Polarization

Basic Laser Principles

Optical Radiation Processes with Emphasis on the
Amplification Process

Understand Optical Feedback

Discussion of Optical Selection Rules, Transition Lifetimes

Understand Einstein Relations, Gain Coefficients,
Three—and-Four Level Pumping Systems, and




Threshold and Resonator Stability

Laser Output Characteristics

Discussion of the Active Medium, Population Inversion And
Optical Feedback Determine the Temporal, Spatial,
and Spectral Characteristics of the Device

Understand Line Broadening Mechanisms, Axial and
Transverse Modes

Understand Pump Rate, Gain Saturation, and Power Output

Output Modification

Discussion on Methods Used to Modify the Spatial and
Spectral Characteristics of a Variety of Laser Systems

Understand Q-Switching

Understand Electro-Optic Modulation and Acousto—Optic
Modulation

Safety and Laboratory Procedures

Discussion of Proper Laboratory Practice

Live Demonstrations of Practices

A Laser Exposition

General Description of Characteristics and Component of
Commercial Lasers

Understand Ruby, Nd: YAG and Other Solid State Lasers

Understand Gas, Dye, and Semiconductor Lasers

Laser Alignment, Gauging, and Inspection

Discussion of Laser Scanning Techniques

Understand Optical Alignment and Optical Triangulation

Understand the Principles of Optical Detection

General Treatment of Charge-Coupled Devices (CCD)

Holography and Applications: Non-Destructive
“Testing

General Discussion of Light Wave Interference

Understand the Principles of Holographic
Non-Destructive Testing (HNDT)

Understand the Set—Up and Operation of Holographic
Recording System

Understand the Set—Up and Operation of HNDT

Interaction of High Power Laser Beam With Materials

Understand Laser-Optics and Beam Characteristics

Discussion of Transverse Electromagnetic Modes (TEM)

Understand Spot Size and Power Density

Understand Reflectivity and Absorption of Laser Energy

Discussion of Thermal Diffusivity and Thermal Time
Constants

Laser Welding and Surface Treatment

Discussion of Beam Delivery Optics

Understand the Procedure of Laser Welding
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Understand Pulsed and Continuous—Wave (CW) Laser
Welding
Laser Material Removal
Discussion of Laser—Supported Absorption (LSA)
Understand Laser Drilling
Understand Laser Cutting
Miscellaneous Applications
Discussion of Spectroscopy
Discussion of Spectroscopic Systems
Final Exam
Total Lecture Hours

LAB OUTLINE:

45

Lab Topics

Alignment Procedures

Divergence, Beam-Collimation, and Spatial-Filtering

Absorption and Reflection Measurements

Power and Energy Measurements

CW and Pulsed Power Supply Design and Test

Alignment and Operation of an Argon Laser System

Alignment and Operation of a CW Nd:YAG Laser System

Alignment and Operation of a CW CO, Laser System

Operation of a Gas Semiconductor Diode Laser

Alignment and Operation of a CW Nd:YAG Laser System
Total Lab Hours

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commussion on Achieving Necessary Skills (SCANS), U.S. Departnent
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires

of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion

of this course:

I. COMPETENCIES

A. Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
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2. Determines and allocates required materials and resources for
meeting objectives
3. Evaluates skills, performance, and quality of work and provides
feedback
B. Interpersonal: Works with others
1. Participates as a member of the team, contributing to group
effort
2. Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
4 Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information

1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D.  Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment ,
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1. Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules
a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts
b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study
c. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
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diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a t1mely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

3. Arithmetic/Mathematics: Perform basic computations and

approaches practical problems by choosing appropriately from a

variety of mathematical techniques

a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

c. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices

e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize

higher mathematical formulas and functions required for
course specific math performance
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g. Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

4. Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a. Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery

b. Demonstrates ability to hear, comprehend, and
appropriately follow directions

c. Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds

f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

c. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1. Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses




b. Demonstrates ability to set realistic short-term and
long-term goals

c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for
decisions

2. Problem Solving: Recognizes problems and devises and

implements plan of action

a. Demonstrates ability to detect problem through
observation, inquiry, or directive

b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

c. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in
individual, team, or group situations

3. Seeing Things In the Mind’s Eye: Organizes, and processes

symbols, pictures, graphs, objects, and other information

a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

c. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied
tasks




4. Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

C. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
soluing a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1 Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a
positive view of self

a. Presents a positive attitude toward tasks
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e.

f.

Demonstrates ability to separate work and personal
behaviors

Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors
Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors
Demonstrates ability to accept and use constructive
criticism

Accepts positive reinforcement in an appropriate manner

Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings

a.

b.

d.

Demonstrates appropriate and acceptable social behaviors
in interactions

Demonstrates ability to work cooperatively in individual,
team, or group situations

Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

Self-Management: Assesses self accurately, sets personal goals,
monitors progress, and exhibits self-control

a.

b.
c.

d.
e.
f.

Accepts personal strengths and weaknesses and uses the
same for positive advancement

Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

Demonstrates ability to formulate and follow personal
schedules

Demonstrates ability to wisely use classroom time
Demonstrates use of good study habits and skills
Demonstrates maturity to take responsibility for own
actions

Integrity/Honesty: Chooses ethical courses of action

a.

a0

Knows and demonstrates ability to distinguish between
positive and negative behaviors

Demonstrates honesty and integrity in working with
peers and supervisors

Takes full responsibility for personal actions
Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

Demonstrates positive work and social ethics in
undertakings
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Appropriate Reference Materials:

1. MASTER Technical Modules:
LSR-A1 through LSR-A4;
LSR-B1 through LSR-B7;
LSR-B9; ‘
LSR-C9;
LSR-D1 through LSR-D7;
LSR-E1 through LSR-E9;
LSR-F1 through LSR-F2;
LSR-G1 through LSR-G6; and,
LSR-I1 through LSR-I3.
2. Industrial Lasers and Their Applications, Luxon and Parker, Prentice-Hall,
Latest Edition
3. ANSI Z136.1 Safe Use of Lasers by ANSI, Latest Edition
4. Guide to the Selection of Laser Eye Protection by LIA, Latest Edition

LSR 587
06/040798




LSR 592

MASTER PROGRAM

Computer-Aided Manufacturing (CAM)
COURSE SYLLABUS

Total lecture hours: 30 Total lab hours: 45 Credit hours: 3

COURSE DESCRIPTION:

In a laboratory setting, CAM 1 explores machining by utilizing a graphical software
package (SmartCAM®) to generate part programs for a CNC mill and laser. Following
a review of manual part programming, the emphasis of the course is learning to use
the CAM software to select tools, enter part geometry, and convert screen graphics into
a CNC program. The student then learns how to communicate the program to the
machine and manufacture the part. Intensive work is included in editing the graphics
to fully utilize the software.

In addition, the student will learn the integration of Computer Aided Design (CAD)
with CAM to enhance the understanding of proceeding from the design process
through the manufacturing process.

PREREQUISITES: Metal Machining I;
CNC Programming

COURSE OBJECTIVES:

After successful completion of this course, students will be able to:

Understand how to create and edit part profiles using CAM software;
Understand how to optimize CNC technology using CAM programming;
Understand how to integrate CAD drawings into CAM files;
Understand how to create families of parts; and,

Understand how to manufacture parts using a CNC mill and CNC laser.

Ot LN

REQUIRED COURSE MATERIALS:

Textbook: CNC Process Modeling Using SmartCAM, Lin, Dr. S. C., et
al., Scholars Int. Publishing, Latest Edition

Lab Manual: None

Supplementary
Materials: Instructor Handouts
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Supplies: 2 Computer Diskettes (3.5 inch, High Density)

METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, handouts, and
demonstrations.

Laboratory: Laboratory will be a hands—on process using the SmartCAM
software.

Method of Evaluation: A student’s grade will be based on multiple measures of

performance. The assessment will measure development of independent critical

thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

2. Apply theory to laboratory assignments;

3. Perform on written, oral, or practical examinations;

4. Perform on outside assignments including writing assignments;

5. Contribute to class discussions;

6. Maintain attendance per current policy; and,

7. Follow all shop rules and safety regulations as stated in the laboratory
manual.

LECTURE OUTLINE:

Lecture Topics

Introduction

Review of CNC Basics

Understand the SmartCAM® Screen Layout

Understand How to Change the Screen Layout

Understand How CNC and CAM Relate

CAM Basics

Understand Job Plan Creation

Understand the File Structure in CAM

Understand the Difference Between Tools and Layers

Setting Up Cutting Tools

Understand How to Sequence Elements

Understand Tool Offset (OFFSET)

Understand Z Axis Positions (Z_LEVEL and PROF_TOP)

Understand How to Allow Clearance for Cutting Tools
(CLEAR)

Creating Part Profiles

Understand How to Input Lines, Arcs, and Circles

Understand How to Trim Profiles (GROUP-TRIM and
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PROFILE_TRIM)

Understand How to Clean Up Disconnected Elements
to an Intersection (TRIM_EXTEND)

Understand How to Change the View of Part Profile
(ZOOM, VIEW_ANGLE, etc.)

Editing Part Profiles

Understand How to Change Tool Properties
(PROPERTY_CHG)

Understand How to Change Geometry Values (MODIFY)

Understand How to Arrange Elements Sequentially
(CHAIN)

Understand How to Use WALL_OFFSET for Roughing
Cuts

Editing Part Profiles (continued)

Understand How to Create Blend Radii

Understand How to Create Chamfers

Understand How to Split Elements in Segments

Understand How to.Create Lead In and Out Moves

Advanced Editing of Part Profiles

Understand How to Move and Copy Elements

Understand How to Rotate and Rotate Copy Elements

Understand How to Create Symmetrical Elements
Using Mirror

Editing Tool Paths

Understand How to Change Tool Path Direction
(REV_ORDER)

Understand How to Change the Start of a Profile
(PROF_START)

Understand How to Change the Order of Machining
Events (SEQUENCE_MOVE)

Understand How to Arrange Elements by Tool
(TOOL_SORT)

Midterm Exam

Roughing, Drilling and Counterboring

Understand How to Perform Face Roughing

Understand How_to Perform Pocket Roughing

Understand How to Avoid Islands in Roughing

Understand How to Set Up Drills and Counterboring
Tools

Understand the Difference Between Full Depth,
Tip Depth, and Spot Diameter

Using Construction Layers in SmartCAM®

Understand the Use of Layers in Profile Construction

Understand How to Establish Snap Points Using Layers

Understand How to Trim Profiles to “Snapable”
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Configurations

Using User and Machine Events

Understand How to Create Multiple Hole Patterns
Using Line At Angle (LAA)

Understand How to Create Multiple Hole Patterns
Using GRID

Understand How to Change the Tool Feed Rate
(FEED_CHG)

Family of Parts

Understand the Importance of Macros

Understand How to Create Variables to Represent Part
Geometry

Understand How to Record a Macro

Understand How to Edit and Use a Macro

CAD/CAM Integration

Understand How to Create .DXF Files in AutoCAD®

Understand the Importance of Layers in AutoCAD®

Understand How to Perform .DXF File Translation in
SmartCAM®

Code Generation

Understand How a Code Generator Works

Understand the Machine File (SMF)

Understand the Template File (TMP)

Understand How to Modify Code Generators

Final Exam —

Total Lecture Hours 30

LAB OUTLINE:

Lab Topics

SmartCAM Basics and Simply Geometry

Creating and Editing Part Profiles

Advanced Creating and Editing Part Profiles

Roughing and Machine Events

Construction Layers

Symmetrical Parts

Multiple Hole Drilling

Families of Parts

CAD/CAM Integration

Code Generators —
Total Lab Hours 45
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COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. Theseare in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I. COMPETENCIES
A, Resources: Identifies, organizes, plans, and allocates resources

1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

B. Interpersonal: Works with others

1. Participates as a member of the team, contributing to group
effort

2 Provides individual assistance/direction to peers as requested

3. Determines and meets expectations

4 Exercises leadership qualities to effectively communicate ideas

and make decisions.

5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information
1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
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3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1. Reading: Locates, understands, and uiterprets written
information in prose and in documents such as manuals,
graphs, and schedules

a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from -
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing,; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

c. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
e. Demonstrates competence in subject matter through the

organization and presentation of answers to required
written assessments
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Arithmetic/Mathematics: Perform basic computations and
approaches practical problems by choosing appropriately from a
variety of mathematical techniques

a.

Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

Demonstrates ability to understand and perform
multi-step computations

Demonstrates ability to read, interpret, and use standard
measuring devices

Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively
Demonstrates ability to understand, retain, and utilize
higher mathematical formulas and functions required for
course specific math performance

Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

Listening: Receives, attends to, interprets, and responds to
verbal messages and other cues

a.

Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery
Demonstrates ability to hear, comprehend, and
appropriately follow directions

Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds
Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

Spealzing: Organizes ideas and communicates orally

a.

b.

Demonstrates appropriate listening and speaking skills
in personal conversations

Demonstrates ability to choose and organize appropriate
words to effectively communicate
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C. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
f. Demonstrates ability to speak effectively in one-on-one,

small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons

1. Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses

b. Demonstrates ability to set realistic short-term and
long-term goals

c. Demonstrates ability to recognize and distinguish

between positive and negative alternatives

d. Demonstrates ability to identify potential pitfalls and
take evasive actions

e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and
itmplements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive
b. Demonstrates ability to grasp appropriate overview and

degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution
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e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in
individual, team, or group situations

3. Seeing Things In the Mind’s Eye: Organizes, and processes

symbols, pictures, graphs, objects, and other information

a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly

e. Demonstrates ability to apply visual imagery to applied
tasks

4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

C. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
solving a problem

a. Demonstrates use of simple logic ,

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e Recognizes that attitudes, skills, and practice are

essential to productivity
f. Demonstrates ability to discriminate between positive
and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1 Responsibility: Exerts a high level of effort and perseveres
towards goal attainment




a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular

attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions
f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner
2. Self-Esteem: Believes in own self-worth and maintains a
posttive view of self
a. Presents a positive attitude toward tasks
b. Demonstrates ability to separate work and personal
behaviors
C. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors
d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors
e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner
3. Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings
a. Demonstrates appropriate and acceptable social behaviors
in interactions
b. Demonstrates ability to work cooperatively in individual,
team, or group situations
C. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner
d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly
4. Self-Management: Assesses self accurately, sets personal goals,
monitors progress, and exhibits self-control
a. . Accepts personal strengths and weaknesses and uses the

same for positive advancement




b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

C. Demonstrates ability to formulate and follow personal
schedules
d. Demonstrates ability to wisely use classroom time
e. Demonstrates use of good study habits and skills
f. Demonstrates maturity to take responsibility for own
actions
5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative

ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in
undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:

LSR-B1 through LSR-B4;

LSR-B6 through LSR-B7;

LSR-B9;

LSR-F1 through LSR-F5;

LSR-F7 through LSR-F10;

LSR-H1 through LSR-H9;

LSR-16; and,

LSR-J1 through LSR-J13.
2. Any text on CNC programming, Latest Edition
3. SmartCAM Advanced 3D Machining Manual, Latest Edition

LSR 592
06/040798
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LSR 586

MASTER PROGRAM

Metrology
COURSE SYLLABUS

Total lecture hours: 30 Total lab hours: 45 Credit hours: 3

COURSE DESCRIPTION:

The intent of this course in metrology is to provide the class with an understanding of
the importance of accurate measurement as it relates to the overall world of
manufacturing. Within the fifteen week semester, we will discuss the history and
language of measurement. Various measurement instruments and gages are also
discussed. Also covered will be calibration, optical comparators and coordinate
measuring machines (CMM). The principles of Geometric Dimensioning and
Tolerancing will be discussed throughout the semester to teach the interpretation of
engineering drawings per ANSI Y14.5.

PREREQUISITES: Industrial Mathematics

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to:
1 Demonstrate an understanding of the ANSI standard;

2 Know the proper use of calipers and micrometers;

3. Know the proper use of gage blocks and pin gages;

4 Use a Coordinate Measurement Machine; and,

5 Use an optical comparator.

REQUIRED COURSE MATERIALS:

Textbook: Fundamentals of Dimensional Metrology, Bush, T. Albany,
NY, Latest Edition

Lab Manual: NONE

Supplies: Delmar pocket calculator
Note book

METHOD OF INSTRUCTION:

Lecture: Didactic presentations will include lecture, handouts, and
demonstrations.
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Laboratory: Laboratory will be a hands—on inspection and measurement
process.

Method of Evaluation: A student’s grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Perform on written, oral, or practical examinations;

Perform on outside assignments including writing assignments;
Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual.

NOOeWN

LECTURE OUTLINE:

Lecture Topics

Study Basics of Metrology

Discuss the reasons for measurements

Study the language of measurement

Determine how to convert between SI and English systems

Interpret dimensions

Study the use of tolerances

Study the requirements of ANSI Y14.5

Study the three fundamental rules of ANSI Y14.5

Interpret the definition of virtual condition

Select Instruments Used for Measurement

Use vernier calipers

Use dial calipers

Read scales

Use micrometers

Use hole and depth micrometers

Set up and use dial indicators

Study Datums and the Three Plane Concept

Discuss the use of datums

Discuss the three-plane system: Primary, Secondary,
and Tertiary

Discuss the use of material condition symbols
(MMC, LMC, RFS)

Discuss the use of target points to define datums

Select Gauging Tools

Use gage blocks
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Use plug (pin) gages

Use a height gage

Use “Go/No Go” gages

Design and build functional gages

Use CMM for Location of Features

Access the importance of Coordinate Measurement
Machines (CMM)

Set up and use a CMM

Calibrate a CMM

Set up and measure hole locations with respect to
applicable datums

Set up and measure location for non-cylindrical
features

Set up and measure location for multiple pattern
features

Set up and measure the projected tolerance zone

Perform Measurements for Orientation Tolerances

Study and use surface plates

Use angle plates, sine plates, mandrels, and vee blocks

Set up and measure the flatness of a surface

Set up and measure perpendicularity, angularity, and
parallelism tolerances .

Perform Measurement by Optical Comparison

Study and use an optical comparator

Create charts from CAD systems to use as overlays

Determine the scaling principle used in optical
comparison

Assess the accuracy of an optical comparator

Set up and measure the profile of a line

Set up and measure the profile of a surface

Perform Measurements for Circularity,
Concentricity, Runout, and Straightness
Tolerances

Set up and measure the circularity of round features

Set up and measure the runout and total runout of
round features

Set up and measure the straightness of a feature

Set up and measure two features for coplanarity,
concentricity, or coaxility

Investigate Advanced Metrology Topics

Discuss the purpose and applications of laser
measurement

Set up and use a laser measurement device

Assess how ISO 9000 affects metrology

Study the fundamentals of Statistical Process
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Control (SPC) —
: Total Lecture Hours 30

LAB OUTLINE:

Lab Topics

Verniers and micrometer measurement

Gage blocks and Pin gages

Functional gages: Go/No Go gages

CMM and true position

Bonus tolerances

Measurement of Perpendicularity, Parallelism, Angularity

Measurement of Circularity, Cylindricity, Runout

Surface metrology: Measurement of Flatness and Profile

Optical metrology

Measurement of profile using an optical comparator —
Total Lab Hours 45

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.
All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I. COMPETENCIES
A. Resources: Identifies, organizes, plans, and allocates resources

1. Allocates time to complete assigned tasks on schedule

2. Determines and allocates required materials and resources for
meeting objectives

3. Evaluates skills, performance, and quality of work and provides
feedback

B. Interpersonal: Works with others

1. Participates as a member of the team, contributing to group

effort
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2 Provides individual assistance/direction to peers as requested
3. Determines and meets expectations
4 Exercises leadership qualities to effectively communicate ideas
and make decisions.
5. Negotiates resources in order to accomplish objectives
6. Works well with all members of the class
C. Information: Acquires and uses information

1.  Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS.
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1. Reading: Locates, understands, and interprets written

information in prose and in documents such as manuals,

graphs, and schedules

a. Demonstrates basic reading skills including abilities to

' perceive main ideas, draw appropriate conclusions, detect

a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

C. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner




e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner
e. Demonstrates competence in subject matter through the

organization and presentation of answers to required
written assessments
3. Arithmetic/Mathematics: Performm basic computations and

approaches practical problems by choosing appropriately from a

variety of mathematical techniques

a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages

b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math
problems

C. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices

e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively

f.  Demonstrates ability to understand, retain, and utilize

higher mathematical formulas and functions required for
course specific math performance

g. Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines .
4. Listening: Receives, attends to, interprets, and responds to

verbal messages and other cues
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a. Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery

b. Demonstrates ability to hear, comprehend, and
appropriately follow directions

C. Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds

f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

5. Spealking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

C. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and

present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups

f. Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations

g. Demonstrates ability to take responsibility for
presentations

B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons

1 Decision Making: Specifies goals and constraints, generates
alternatives, considers risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses

b. Demonstrates ability to set realistic short-term and
long-term goals

C. Demonstrates ability to recognize and distinguish

between positive and negative alternatives
d. Demonstrates ability to identify potential pitfalls and
take evasive actions '
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e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response

f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives

g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and

itmplements plan of action

a. Demonstrates ability to detect problem through
observation, inquiry, or directive

b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

C. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly

e. Demonstrates ability to apply visual imagery to applied
tasks

4. Knowing How to Learn: Use efficient learning techniques to

acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into

practical application
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c. Demonstrates ability to incorporate and generalize new
learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when
soluing a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

c. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e. Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals

b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner

C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions
f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective

manner
2. Self-Esteem: Believes in own self-worth and maintains a

posttive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

c. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and

weaknesses and builds on positive behaviors
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e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner
3. Sociability: Demonstrates understanding, friendliness,

adaptability, empathy, and politeness in group settings

a. Demonstrates appropriate and acceptable social behaviors
in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

C. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

4. Self-Management: Assesses self accurately, sets personal goals,

monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement

b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

C. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills

f. Demonstrates maturity to take responsibility for own
actions

5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in

undertakings

Appropriate Reference Materials:

1.

MASTER Technical Modules:
LSR-B1 through LSR-B7;

LSR-B9;
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LSR-C1 through LSR-C9;
LSR-H10 through LSR-H13; and

LSR-J12.
2. CMM Reference Manual, Latest Edition
3. Individual inspection equipment Reference Manuals, Latest Editions

4. ANSI Y14.5 - Latest Edition
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LSR 588

MASTER PROGRAM

Laser Materials Processing
COURSE SYLLABUS

Total lecture hours: 32 Total lab hours: 48 Credit hours: 3

COURSE DESCRIPTION:

The Materials Processing section of the course first provides a basis for comparison
between traditional methods and non-traditional methods of machining. By next
studying the fundamentals of laser heating, the student is led into the world of laser-
material (metals, plastics, ceramics, and composites) interactions, with all of the
variables which affect this process. This provides a basis for lasers studied as machine
tools and the attendant machine operations, including safety. Demonstration
laboratories will be provided after each new concept discussed in class. Video
demonstrations will be shown for more elaborate scenarios.

PREREQUISITES: Algebra;
Trigonometry;
A basic knowledge of standard machining
operations;
Basic laser theory and systems

COURSE OBJECTIVES:

After successful completion of this course, the students will be able to:

1 Understand the basics of materials science;

2 Understand the basics of laser interactions with materials;

3 Understand the basic mathematics for estimating processes prior to
performing operations;

4. Differentiate the actions of various lasers at different wave lengths on a wide
variety of materials; and,

5. Perform simple machining operations on at least four different classes of
materials.

REQUIRED COURSE MATERIALS:

Textbook: Practical Laser Safety, D. C. Winburn, Marcel Dekker, Inc.,
Latest Edition
Lab Manual: NONE
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Supplementary

Materials: Instructor Handouts
METHOD OF INSTRUCTION:
Lecture: Didactic presentations will include lecture, videos, handouts,

and demonstrations.
Laboratory: Laboratory will be a hands—on process.

Method of Evaluation: A student’s grade will be based on multiple measures of
performance. The assessment will measure development of independent critical
thinking skills and will include evaluation of the student’s ability to:

1. Perform the manipulative skills of the craft as required to satisfactorily
complete laboratory assignments;

Apply theory to laboratory assignments;

Perform on written, oral, or practical examinations;

Perform on outside assignments including writing assignments;

Contribute to class discussions;

Maintain attendance per current policy; and,

Follow all shop rules and safety regulations as stated in the laboratory
manual. .

NPOo AW

LECTURE OUTLINE:
Lecture Topics
Traditional Mechanical Machining
Non-Traditional Methods of Machining
Mechanical
Abrasive Flow Machining
Microabrasive Blasting
Ultrasonic Machining
Electrical
Electrochemical Machining
Electrochemical Grinding
Chemical
Photochemical Machining
Photochemical Polishing
Thermal
Electron Beam Machining
Electrodischarge Machining
Wire Electrodischarge Machining
Laser Beam Machining
Basics of Laser Heating
Properties of Materials




Optical
Transmission
Absorption
Reflection
Scattering
Mechanical
Hardness
Tribology
Strength
Heat Treatments
Chemical
Composition
Decomposition
Corrodibility
Electrical
Metallic
Dielectric
Ceramic
Polymer
Glass
Thermal
Heat Capacity
Thermal Conductivity
Thermal Expansion Coefficient
Phase Changes
Laboratory
Effects of Laser Irradiation on Materials
Melting
Vaporization
Ablation
Dehydration
Removal Method
Mechanism of Reaction
Laboratory
Lasers as Machine Tools
C.W. vs. Pulsed
Energy Balance
Factors Affecting Removal Rate
Beam Direction and Deflection
Tip Design
Focused vs. Non—Focused
Wave Length/Power of Laser
Laboratory
Machine Operations
Drilling




Cutting

Surface Modification

Embossing

Marking

Texturing

Hardening

Annealing

Welding

Laboratory

Hazards and Safety

Skin

Eye

Electrical Shocks

Fire Threats

Toxic Fume Production

Unprotected Wiring and Tubing

Water Spills

Warning Signs

Safety Glasses

Interlocks

ANSI Z-136 and Maximum Permissible Exposure

Saving Sight by Managing Light ;

Summary

What Has Been Learned? ... Let’s Do It! _
Total Lecture Hours 30

LAB OUTLINE:

Lab Topics

Material Cutting with CO, and Nd:YAG Lasers

Seam Welding using CO, and Nd:YAG Lasers

Spot Welding using CO, and Nd:YAG Lasers

Surface Hardening using CO, and Nd:YAG Lasers

Material Scribing with CO, and Nd:YAG Lasers

Laser Marking & Etching _—
Total Lab Hours 45

COURSE OBJECTIVES: SCANS COMPETENCIES

The Secretary’s Commission on Achieving Necessary Skills (SCANS), U.S. Department
of Labor, has identified in its “AMERICA 2000 REPORT” that all students should
develop a new set of competencies and foundation skills if they are to enjoy a productive,
full and satisfying life. These are in addition to the Technical Workplace Competencies
required by industry. SCANS is made up of five competencies and a three-part
foundation of skills and personal qualities that are needed for solid job performance.




All italicized headings in this section are direct quotations from “What Work Requires
of Schools: A SCANS Report for America 2000.”

The following activities will be performed by each student for successful completion
of this course:

I COMPETENCIES

A. Resources: Identifies, organizes, plans, and allocates resources
1. Allocates time to complete assigned tasks on schedule
2. Determines and allocates required materials and resources for

meeting objectives
3. Evaluates skills, performance, and quality of work and provides

feedback
B. Interpersonal: Works with others

1. Participates as a member of the team, contributing to group
effort

2. Provides individual assistance/direction to peers as requested

3. Determines and meets expectations

4. Exercises leadership qualities to effectively communicate ideas
and make decisions.

5. Negotiates resources in order to accomplish objectives

6. Works well with all members of the class
C. Information: Acquires and uses information

1. Acquires and evaluates information
2. Organizes and maintains information
3. Interprets and communicates information
D. Systems: Understands complex inter-relationships
1. Understands and works well with social, organizational, and
technological systems
2. Monitors and corrects performance of system during operation
3. Recommends modifications to system to improve performance
E. Technology: Works with a variety of technologies
1. Chooses relevant procedures, tools, and equipment
2. Applies appropriate procedures and techniques to accomplish
tasks
3. Identifies or solves problems to maintain equipment

II. FOUNDATION SKILLS
A. Basic Skills: Reads, writes, performs arithmetic and mathematical
operations, listens and speaks
1 Reading: Locates, understands, and interprets written
information in prose and in documents such as manuals,
graphs, and schedules




a. Demonstrates basic reading skills including abilities to
perceive main ideas, draw appropriate conclusions, detect
a sequence, locate answers, find facts, and infer from
written texts

b. Demonstrates course specific reading skills including
abilities to read, interpret, and comprehend information
from text and supplemental materials on a level to
facilitate productive independent and group study

c. Demonstrates ability to read, interpret, and utilize
information from course specific instruments (i.e., charts,
diagrams, graphs, schematics, blueprints, flow charts,
etc.)

d. Demonstrates ability to read, interpret, and follow
schedules and procedural instructions in a timely and
appropriate manner

e. Demonstrates ability to choose and use most appropriate
reading method (skim, scan, or read for comprehension)
for materials

2. Writing: Communicates thoughts, ideas, information, and
messages in writing; and creates documents such as letters,
directions, manuals, reports, graphs, and flow charts

a. Demonstrates basic writing skills including abilities to
produce written documents which conform with accepted
grammatical and communication standards required for
effective daily functioning

b. Demonstrates effective written study skills including note
taking, maintaining course specific journals, workbooks,
manuals, etc.

C. Demonstrates technical writing skills in preparing
outlines, summaries, time lines, flow charts, diagrams,
etc. appropriate to materials covered

d. Demonstrates ability to complete all required writings in
a timely, complete, and professional manner

e. Demonstrates competence in subject matter through the
organization and presentation of answers to required
written assessments

3. Arithmetic/Mathematics: Perform basic computations and

approaches practical problems by choosing appropriately from a

vartety of mathematical techniques

a. Demonstrates proficiency in basic arithmetic functions
including ability to add, subtract, multiply, and divide
whole numbers, fractions, decimals, and percentages
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b. Demonstrates ability to read, comprehend, and select
appropriate math procedures to work basic math

problems

c. Demonstrates ability to understand and perform
multi-step computations

d. Demonstrates ability to read, interpret, and use standard
measuring devices

e. Demonstrates ability to comprehend, retain, and utilize
course specific measuring devices effectively

f. Demonstrates ability to understand, retain, and utilize

higher mathematical formulas and functions required for
course specific math performance

g. Demonstrates ability to appropriately transfer
mathematical calculations and information from paper to
machines

4. Listening: Receives, attends to, interprets, and responds to

verbal messages and other cues

a. Functions at minimal or above required hearing levels to
receive, attend, interpret, and respond to verbal messages
and instructions and to safely operate machinery

b. Demonstrates ability to hear, comprehend, and
appropriately follow directions

c. Demonstrates auditory ability to hear, comprehend, and
utilize verbal classroom as well as other auditory
instruction

d. Demonstrates ability to discriminate between essential
and non-essential verbal information and react
appropriately

e. Demonstrates ability to focus and fine-tune listening
skills to receive, interpret, and respond to various sounds

f. Demonstrates ability and maturity to seek and receive
additional individualized instruction as needed

5. Speaking: Organizes ideas and communicates orally

a. Demonstrates appropriate listening and speaking skills
in personal conversations

b. Demonstrates ability to choose and organize appropriate
words to effectively communicate

c. Demonstrates ability to speak clearly and distinctly with
appropriate volume, tone, and body language for situation

d. Demonstrates ability to spontaneously organize and
present appropriate answers and/or short presentations
for classroom and /or assessment purposes

e. Demonstrates ability to formulate, organize, and deliver
major presentations to peers or groups
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f. Demonstrates ability to speak effectively in one-on-one,
small group, or large group presentations
g. Demonstrates ability to take responsibility for
presentations
B. Thinking Skills: Thinks creatively, makes decisions, solves
problems, visualizes, knows how to learn and reasons
1. Decision Making: Specifies goals and constraints, generates
alternatives, constiders risks, and evaluates and chooses best
alternative
a. Demonstrates ability to objectively assess personal
strengths and weaknesses
b. Demonstrates ability to set realistic short-term and
long-term goals
c. Demonstrates ability to recognize and distinguish
between positive and negative alternatives
d. Demonstrates ability to identify potential pitfalls and
take evasive actions
e. Demonstrates ability to objectively and responsibly
evaluate alternatives by testing hypotheses and selecting
most appropriate response
f. Demonstrates ability to profit from negative evaluations
or mistakes by reformulating, redirecting, reconstructing,
or retesting alternatives
g. Demonstrates maturity in taking responsibility for
decisions
2. Problem Solving: Recognizes problems and devises and
implements plan of action
a. Demonstrates ability to detect problem through
observation, inquiry, or directive
b. Demonstrates ability to grasp appropriate overview and
degree of seriousness of problem and to behave
responsibly in situation

c. Demonstrates ability to generate alternatives or options
for problem solution

d. Demonstrates ability to research options, assess and
evaluate options, and determine appropriate and best
solution

e. Demonstrates ability to initiate and effect solution

f. Demonstrates ability to take responsibility for outcomes

g. Demonstrates ability to effectively problem solve in

individual, team, or group situations
3. Seeing Things In the Mind’s Eye: Organizes, and processes
symbols, pictures, graphs, objects, and other information
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a. Functions at minimum or above required visual levels in
order to see, interpret, attend and respond to visual
imagery and meet safety requirements for necessary

machinery

b. Demonstrates ability to read, interpret, and act upon
signs, symbols, and other visual cues

C. Demonstrates ability to visually discriminate in gross and
fine imagery

d. Demonstrates ability to visualize abstractly
e. Demonstrates ability to apply visual imagery to applied
tasks
4, Knowing How to Learn: Use efficient learning techniques to
acquire and apply new knowledge and skills

a. Demonstrates mastery of basic reading, math, and
language skills through application

b. Demonstrates ability to translate abstract theory into
practical application

c. Demonstrates ability to incorporate and generalize new

learning into a sequential learning process
d. Demonstrates knowledge of good study skills and
learning habits
5. Reasoning: Discovers a rule or principle underlying the
relationship between two or more objects and applies it when

solving a problem

a. Demonstrates use of simple logic

b. Demonstrates ability to distinguish relationships

C. Demonstrates ability to determine and isolate factors in
relationships

d. Demonstrates and applies knowledge through practice

e Recognizes that attitudes, skills, and practice are
essential to productivity

f. Demonstrates ability to discriminate between positive

and negative, and act accordingly
C. Personal Qualities: Displays responsibility, self-esteem, sociability,
self-management, and integrity and honesty
1. Responsibility: Exerts a high level of effort and perseveres
towards goal attainment
a. Demonstrates ability to formulate realistic and useful
short and long term goals and complete steps necessary to
timely achieve goals
b. Demonstrates ability to make adjustments, revisions, and
changes to achieve goals in a cooperative and polite
manner




C. Demonstrates ability to focus on task at hand and work to
completion

d. Demonstrates good work ethics through regular
attendance, adequate classroom preparations, and
appropriate use of classroom time

e. Demonstrates maturity to take responsibility for actions

f. Demonstrates ability to cooperatively work in individual,
team, and group situations in timely and effective
manner

2. Self-Esteem: Believes in own self-worth and maintains a

positive view of self

a. Presents a positive attitude toward tasks

b. Demonstrates ability to separate work and personal
behaviors

c. Actively participates in learning opportunities by sharing
knowledge and skills with peers and instructors

d. Demonstrates ability to accept personal strengths and
weaknesses and builds on positive behaviors

e. Demonstrates ability to accept and use constructive
criticism
f. Accepts positive reinforcement in an appropriate manner
3. Sociability: Demonstrates understanding, friendliness,
adaptability, empathy, and politeness in group settings
a. Demonstrates appropriate and acceptable social behaviors

in interactions

b. Demonstrates ability to work cooperatively in individual,
team, or group situations

C. Demonstrates active interest in peers by offering
assistance, sharing resources, and sharing knowledge in a
professional and acceptable manner

d. Demonstrates professional work ethic by separating work
and personal social behaviors and acting accordingly

4. Self-Management: Assesses self accurately, sets personal goals,

monitors progress, and exhibits self-control

a. Accepts personal strengths and weaknesses and uses the
same for positive advancement

b. Demonstrates ability to continuously set, assess, choose,
and modify objectives as the situation demands in an
appropriate manner

c. Demonstrates ability to formulate and follow personal
schedules

d. Demonstrates ability to wisely use classroom time

e. Demonstrates use of good study habits and skills




f. Demonstrates maturity to take responsibility for own

actions
5. Integrity/Honesty: Chooses ethical courses of action

a. Knows and demonstrates ability to distinguish between
positive and negative behaviors

b. Demonstrates honesty and integrity in working with
peers and supervisors -

C. Takes full responsibility for personal actions

d. Demonstrates understanding of consequences for negative
ethical behaviors and accepts responsibility for same
when applicable

e. Demonstrates positive work and social ethics in
undertakings

Appropriate Reference Materials:

1. MASTER Technical Modules:
LSR-A1 through LSR-A4;
LSR-B1 through LSR-B3;
LSR-B5 through LSR-B9;
LSR-C7 through LSR-CS8;
LSR-D1 through LSR-D2;
LSR-D7;
LSR-E1 through LSR-E9;
LSR-F1 through LSR-F10;
LSR-G1 through LSR-G6;
LSR-H1 through LSR-H10;
LSR-H12;
LSR-I1 through LSR-I6;
LSR-J1 through LSR-J8; and,
LSR-J12 through LSR-J13.
2. Industrial Lasers and Their Applications, Luxon and Parker, Prentice-Hall,
Latest Edition
ANSI Z136.1 Safe Use of Lasers by ANSI, Latest Edition
Guide to the Selection of Laser Eye Protection by LIA, Latest Edition
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