Manufacturing Machinist Technology Curriculum

Pre-requisites:
* High School Diploma or GED
* Knowledge of basic math up through pre-algebra. (assessed using CASAS)
* Some experience working with tools and mechanical parts.
* Desire to work in as a machinist with a long apprenticeship requirement.
Machinist set up and operate a variety of machine tools to produce precision parts and instruments.  Students enrolled in this program will learn how to use precision instrument makers that fabricate, modify, or repair mechanical instruments. Also, shop mathematics, metal properties, layout, machining procedures, tooling and basic understanding of CNC machining will be covered. OSHA-10 hour certification will be achieved.  Students will receive a MiraCosta College Certificate of Accomplishment.

OSHA 10 HOUR SAFETY COURSE
The OSHA 10-hour General Industry Course covers certain OSHA-mandated topics, such as an overview of OSHA, tips on how to locate specific OSHA regulations, basic electrical safety, & walking/working surfaces. Industry training topics that pertain specifically to a machinist operations (example: machinery guarding, overhead & mobile cranes, confined space entry, PPE, and tools & equipment) will also be covered. This course is based on the requirements contained within the OSHA Code of Federal Regulations for General Industry (29 CFR 1910). Students will be given their 10 hour OSHA completion card after this course.

MACHINE SHOP MATH 
This course is designed to teach the student how to solve typical and practical mathematical shop problems using a calculator and The Machinery's Handbook. Particular emphasis will be placed on solving problems of ratio and proportion, measurement system conversion, plane geometry, and right triangles as applied to machine fabricated parts.

SETUP AND OPERATION OF MILLING MACHINES 
This course instructs students in the safe and accurate setup and production operation of manually operated milling machines and also Computer Numerical Control (CNC) milling machines. Students will learn how to align fixtures, select offsets, select cutter radius compensation, and run first article parts.

BLUEPRINT READING 
This course is designed to familiarize the student with blueprints and the conversion of blueprint data to workable fabrication data unique to the machine shop. It will cover tool-offset conversion, location, and identification of missing and pertinent coordinates, ANSI Y-14.5, visualization, and identification of attributes important to machine tooling and CNC programming.

SHOP INSPECTION 
This course is designed to give the students a complete understanding of dimensional metrology. The student will also develop skills in preparing inspection reports using all of the appropriate instruments available in a machine shop for validation of part geometry.

MACHINE TOOL INTRODUCTION
This course is designed as a survey of machine tool technology. It will stress traditional machine tool technologies. It includes set-up and operation of the engine lathe, the milling machine, the drill press, and sawing and cutoff machines. It will also incorporate calculation and setup of speeds and feeds, and measurements. This course is required for all Machine Tool Technology majors.

SETUP AND OPERATION OF CNC LATHES 
This course instructs students in the safe and accurate set-up and production operation of Computer Numerical Control (CNC) lathes. Students will learn how to load programs, select offset, select cutter radius compensation, and run first article parts.

COMPUTER-ASSISTED INSPECTION
This course advances the student's skill in the development of inspection methods for complex machined parts. The student will learn the advanced aspects of dimensional metrology by using articulating arms, 3D scanners, and mechanical as well as programmable coordinate measuring machines to validate part geometry. Finally, the student will develop skills in preparing production part approval processes (PPAP).

ADVANCED MACHINE TOOL CONCEPTS
This course is designed to augment the student's knowledge of conventional and automated process techniques. Coursework includes developing advanced skills in lathe and mill setup, materials science, and learning process planning.

FIXTURE TOOLING
This course teaches planning, design, and fabrication methods for fixturing in the machine shop. It includes decision-making, machine planning, cutter selection, tolerancing, rest areas, clamping, blueprint interpretation, and design.

MANUAL MACHINING LAB 
This course is an independent study on an experimental research basis, using the manual lathe, the manual mill, and associated cutting tools and machines. Students will increase their skill and knowledge in specialized areas of their choice with the approval and guidance of the department. 

COMPUTER NUMERICAL CONTROL PROGRAMMING 
This course includes numerical control programming as applied to machine tools. Students will develop Computer Numerical Control (CNC) machine tool programs used to make manufactured parts. Computers will be used to input, develop, and proof CNC programs.

ROBOTICS FOR COMPUTER NUMERICALLY CONTROLLED MACHINES
This course introduces the student to the applications of robotics for computer numerically controlled (CNC) machines by the use of activities-based learning, project-based learning, and problem-based learning. The student will learn how to create a part using software and apply computer-generated toolpaths. The student will also learn about setup, operation, and programming of CNC machines. Techniques of integration between several CNC machines in a work cell environment will be emphasized using simulation and robotic applications.

MASTERCAM TURNING 
This course will prepare students to operate the MasterCAM Programming Systems for lathes. Students will learn to create and import Computer Aided Design (CAD) geometry, create proper job plans, devise proper tool paths, and input the resultant data into virtual Computer Numerical Design (CNC) milling machines. Toolpaths will include facing, turning, grooving, threading, boring, and parting off.

SERVANT LEADERSHIP
We see our graduates as the next generation of Machine Technology leaders. As such, we wish to give each student a vision of that goal by providing a basic understanding of servant-leadership. This recognized form of leadership seeks to involve others in decision making and is strongly based in ethical and caring behavior. It enhances the personal growth of workers while improving the caring and quality of organizational life. We hope that by introducing these concepts to the students, they will be better prepared to contribute to any of our local industries and be seen as a positive force of innovation, influence and leadership.
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