Title 7: Education K-12 v

. . " MISSISSIPPI
Part 63: Precision Machining DEPARTMENT OF
Cus” EDUCATION

Ensuring a ])righl.ﬁl ure for every child

2015 Precision Machining
Mississippi Department of Education

Program CIP: 48.0503 Machine Shop Technology/Assistant.

Direct inquiries to

Instructional Design Specialist Program Coordinator
Research and Curriculum Unit Office of Career and Technical Education
P.O. Drawer DX Mississippi Department of Education
Mississippi State, MS 39762 P.O. Box 771
662.325.2510 Jackson, MS 39205
601.359.3461
Published by

Office of Career and Technical Education
Mississippi Department of Education
Jackson, MS 39205

Research and Curriculum Unit
Mississippi State University
Mississippi State, MS 39762

The Research and Curriculum Unit (RCU), located in Starkville, MS, as part of Mississippi State
University, was established to foster educational enhancements and innovations. In keeping with
the land grant mission of Mississippi State University, the RCU is dedicated to improving the
quality of life for Mississippians. The RCU enhances intellectual and professional development
of Mississippi students and educators while applying knowledge and educational research to the
lives of the people of the state. The RCU works within the contexts of curriculum development
and revision, research, assessment, professional development, and industrial training.
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Preface

Secondary career and technical education programs in Mississippi face many challenges
resulting from sweeping educational reforms at the national and state levels. Schools and
teachers are increasingly being held accountable for providing true learning activities to every
student in the classroom. This accountability is measured through increased requirements for
mastery and attainment of competency as documented through both formative and summative
assessments.

The courses in this document reflect the statutory requirements as found in Section 37-3-49,
Mississippi Code of 1972, as amended (Section 37-3-46). In addition, this curriculum reflects
guidelines imposed by federal and state mandates (Laws, 1988, Ch. 487, 814; Laws, 1991, Ch.
423, 81; Laws, 1992, Ch. 519, 84 eff. from and after July 1, 1992; Carl D. Perkins VVocational
Education Act IV, 2007; and No Child Left Behind Act of 2001).
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Executive Summary

Pathway Description

The Precision Machining pathway is designed as a secondary program for preparation to enter
the field of precision machining and metal turning. The Precision Machining program includes
an introduction to the basic machining metalworking processes. The purpose of the course is to
prepare students to continue study in a postsecondary metals program (Precision Machining,
Machine Tool Operation, and Automotive Machining) or to begin work at the entry level in a
machining occupation. The machining courses found in this curriculum were written to the
National Institute for Metalworking Skills (NIMS) credentialing standards.

Industry Certification

The NIMS is a nationally-recognized nonprofit organization that was established in 1995 to help
develop industry standards to maintain the United States’ global competitiveness. NIMS sets
industry standards and certifies individuals who meet the quality requirements contained in the
industry standards. NIMS also accredits training programs and facilities that meet NIMS’ quality
requirements. The NIMS organization and standards are accredited by the American National
Standards Institute (ANSI) in the metalworking field.

NIMS metalworking standards reflect expertise in areas such as stamping, press brake, roll
forming, machining, tool-and-die making, mold making, screw machining, and machine
maintenance and repair. All NIMS standards are industry written and industry validated and
subjected to regular, periodic reviews under the procedures accredited and audited by ANSI.

The NIMS Level 1 credential consists of bench work, layout, milling, drill press, surface
grinding, and lathing between centers. The students are required to perform a NIMS-approved
project in each area in order to attain credentialing in those areas. The student must be able to
complete the NIMS project with 100% accuracy before being allowed to take an additional
online written test. Once both the performance evaluation and the online test are administered
and passed, the student will receive a NIMS certification for each area successfully completed,
that is, bench work, layout, milling, drill press, surface grinding, and lathing between centers.
The NIMS organization awards credentials for each area of competency in the Level 1 module
after successful completion of projects and written tests.

NIMS credentials are used throughout the United States by industry to recruit, hire, place, and
promote individual workers. NIMS may also be used to measure performance of individuals
pursuing metalworking careers. Articulation may be established using the NIMS credentials for
articulation among training programs.

Students who study basic machine metalworking processes may pursue, at their cost, a
certification with the National Institute for Metalworking Skills, Inc. (NIMS). Students who
study this curriculum may pursue certification of the NIMS Level 1 standards for machining.
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Attaining this certification is optional for the student; therefore, the student is responsible for the
financial costs attributed with achievement of the certification.

Assessment
The latest assessment blueprint for the curriculum can be found
at: http://www.rcu.msstate.edu/Curriculum/CurriculumDownload.aspx

Student Prerequisites
In order for students to be able to experience success in the program, the following student
prerequisites are suggested:

1. C or higher in English (the previous year)
2. C or higher in Math (last course taken or the instructor can specify the math)
3. Instructor Approval and TABE Reading Score (eighth grade or higher)

or

=

TABE Reading Score (eighth grade or higher)
2. Instructor Approval
or

1. Instructor Approval

Teacher Licensure
The latest teacher licensure information can be found at
http://www.mde.k12.ms.us/educator-licensure

Professional Learning

If you have specific questions about the content of any of training sessions provided, please
contact the Research and Curriculum Unit at 662.325.2510
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Course Outlines

Option 1—Four One-Carnegie-Unit Courses
This curriculum consists of four one-credit courses, which should be completed in the following
sequence:

1. Fundamentals of Precision Machining — Course Code: 993405
2. Application of Precision Machining — Course Code: 993406
3. Theory of Precision Machining — Course Code: 993407

4. Advanced SkKills of Precision Machining — Course Code: 993408

Course Description: Fundamentals of Precision Machining

Fundamentals of Precision Machining includes an introduction to the field of precision
machining as well as fundamentals of safety, tools, basic math, blueprint reading, and milling
machinery.

Course Description: Application of Precision Machining
Application of Precision Machining emphasizes an overview of safety and leadership, lathe
theory, and grinding operations. This course gives students hands-on practice in these areas.

Course Description: Theory of Precision Machining
Theory of Precision Machining includes a study of precision machining techniques and advanced
lathe operation.

Course Description: Advanced Skills of Precision Machining
Advanced Skills of Precision Machining emphasizes the study of precision machining techniques
in advanced milling and CNC operations.

Fundamentals of Precision Machining — Course Code: 993405

Unit Unit Name Hours
1 Orientation, Leadership, and Basic Safety 25
2 Math, Measuring Tools, and Instruments 20
3 Introduction to Blueprints and Hand and Power Tools 25
4 Drill Press and Band Saw Theory and Operation 20
5 Milling Machine Theory and Operation 30
Total 120
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Application of Precision Machining — Course Code: 993406

Unit Unit Name Hours
6 Lathe Theory and Operation 75
7 Bench and Pedestal Grinding (Offhand Grinding) 25
8 Intro to Advanced Lathe and Milling Skills 25
Total 125
Theory of Precision Machining — Course Code: 993407
Unit Unit Name Hours
9 Orientation, Advanced Leadership, and Employability Skills 8
10 Basic Safety (Review and Reinforcement) 10
11 Advanced Lathe Operation 95
Total 113
Advanced Skills of Precision Machining — Course Code: 993408
Unit Unit Name Hours
12 Advanced Milling Operation 95
13 Grinding Theory and Operation 25
14 Computerized Numerical Control 10
Total 130
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Option 2—Two Two-Carnegie-Unit Courses
This curriculum consists of two two-credit courses, which should be completed in the following

sequence:

1. Precision Machining I — Course Code: 993403

2. Precision Machining 11— Course Code: 993404

Course Description: Precision Machining |
Precision Machining I includes orientation and leadership, basic safety, math, measuring tools
and instruments, blueprints, hand and power tools, lathe theory and operation milling, machine
theory and operation, and grinding operations. Safety is emphasized in each unit and every

activity.

Course Description: Precision Machining 11
Precision Machining Il includes advanced precision machining techniques in lathing, vertical
milling, and computer numerical control (CNC).

Precision Machining | — Course Code: 993403

Unit Unit Name Hours
1 Orientation, Leadership, and Basic Safety 25
2 Math, Measuring Tools, and Instruments 20
3 Introduction to Blueprints and Hand and Power Tools 25
4 Drill Press and Band Saw Theory and Operation 20
5 Milling Machine Theory and Operation 30
6 Lathe Theory and Operation 75
7 Bench and Pedestal Grinding (Offhand Grinding) 25
8 Intro to Advanced Lathe and Milling Skills 25

Total 245

Precision Machining 11— Course Code: 993404

Unit Unit Name Hours
9 Orientation, Advanced Leadership, and Employability Skills 8
10 Basic Safety (Review and Reinforcement) 10
11 Advanced Lathe Operation 95
12 Advanced Milling Operation 95
13 Grinding Theory and Operation 25
14 Computerized Numerical Control 10

Total 243
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Unit-Number UYnitName Heurs
1 Orientationteadership,-andBasicSafety 15
2 Math,-Measuring Tools,and-tastruments 20
3 {ntroduction-to-Blueprintsand-Hand-and-PowerTools 25
4 Brill-Press-and-Band-SawTheory-and-Operation 20
5 Milling-Machine Theory-and-Operation 30
Total 110

Ynit-Number YnitName Hoeurs
Py o — m o ool v Skil S
9 Basic-Safety{Review-and-Reinforcement) 5
4 Lathe Theeryand Operation =
o crindine T L C - pYS
Fotal 10

Unit-Number Unit Name Hours
7 ori -, m ™ ol v Skl S
8 Basie-Safety-{Review-andReinforcement) 15
10 Advanced-tathe Operation 95
Fotat 415

Bls 8 |s|w
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