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COURSE OUTLINE

Mastercam Lathe/Mill/Multi-axCourse Number: MFG-273


Credits:   4

Date:  January 2012
Institution:  


Clackamas Community College
Outline developed by: 
Chris Rizzo
Type of Program:  
Career Technical Education Preparatory
Course Description:
Covers  the fundamentals of Mastercam Lathe and mill/turn toolpaths and provides demonstrations and exercises on new and current programming techniques for advanced mill/turn machining centers. Additionally, the strategic use of multi-axis machining will be discussed. Highlights of dynamic milling, machine simulation, program documentation and set-up sheets will be provided.  Some student projects will be machined on state-of-the-art equipment in the advanced manufacturing lab.
Course Objectives:

This course is intended to:

1. Provide instruction on wire frame and solid models for turning applications

2. Demonstrate  the correct use and application of all lathe toolpath modules and functions
3. Demonstrate  C-axis and Y-axis  programming and plane creation and management
4. Demonstrate the creation of turning and milling tools, and setup for main and sub-spindle
5. Provide  instruction on backplot,  verifyand machine simulation
6. Present examples and projects related to current industry trends in applications and usage of advanced mil/turn machining centers. 
7. Discuss post processing run sample parts on advanced mill/turn center.
8. Demonstrate Dynamic Milling toolpaths and concepts 
9. Analyze case studies related to dynamicmilling vs. conventional practices 
10. Exhibit strategic applications of multi-axis axis toolpaths 
11. Provide introduction to setup sheet documentation and customization
Student Learning outcomes: At the successful conclusion of the course, students should be able to:
1. Construct 2d and 3d turned part models
2. Create, edit and verify lathe toolpaths on main and sub-spindle to include: Roughing, Finishing, Grooving,Threading, Groove-Turn technology, Drilling and Cutoff
3. Demonstrate an understanding of tool definitions and tool libraries
4. Execute part transfers from main to sub-spindle
5. Execute pickoff/pull/part-off operations
6. Use  axial and radial C- and Y-axis mill toolpaths on both main and sub-spindle including: Milling, Dynamic Milling, Drilling, Tapping, 5-axis swarf and curve and Roll-die
7.  Apply post processor and code knowledge to understand machine axis combinations, polar milling, degrees per minute, and inverse time federates
8. Full machine a complex multi-faceted part in one set-up (“Done-in-one” trend”)
Length of Course: Based on 88 Lecture/Lab Hours
Grading Method: Letter grades, Pass/No Pass, or Audit
Course Prerequisites:   MFG-271, MFG-204, or instructor consent
Major Topic Outline: 

· General Information
· System Configuration settings 

· Graphics Views
· Menu Commands
· Wireframe
· Surfaces

· Solids
· Chaining
· Cutter Compensation
· Machine Definitions
· Operations manager
· Tool Settings
· Stock Set-up
· Backplot
· Verify

· Toolpaths
· Facing
· Roughing

· Finishing

· Grooving

· Threading

· Drilling

· Cutoff
· Miscellaneous Operations

· Pickoff / Pull / Cutoff / Transfer
· Tailstock
· C-Y- axis Main and Sub-spindle Toolpaths
· Contouring
· Facing

· Dynamic Milling

· Drilling
· 
· 
· 
· 
· 5-Axis Toolpaths
· Curve
· Swarf

· Roll-Die
· 
· 
· 
· 
Projects
· Two axis

· Internal boring and threading

· External threading

· Grooving and Cutoff
· 
· Duel Turret

· Dual-spindle

· Tailstock

· C- Y-Axis parts
· Pickoff / Pull / Cutoff / Transfer
CCC AAOT/ASOT GENERAL EDUCATION OUTCOMES 
Course Name and Number MFG 273  Mastercam Lathe, Mill/Turn, Multi-axis, and Advanced Topics
COURSE OUTLINE MAPPING CHART



 Mark outcomes addressed by this course:

· Mark “C” if this course completely addresses the outcome. Students who successfully complete this course are likely to have attained this learning outcome.

· Mark “S” if this course substantially addresses the outcome. More than one course is required for the outcome to be completely addressed. Students who successfully complete all of the required courses are likely to have attained this learning outcome.

· Mark “P” if this course partially addresses the outcome. Students will have been exposed to the outcome as part of the class, but the class is not a primary means for attaining the outcome and assessment for general education purposes may not be necessary.

 As a result of completing the AAOT /ASOT general education requirements, students will be able to:

	WR: Writing Outcomes
	

	1. Read actively, think critically, and write purposefully and capably for academic and, in some 
              cases, professional audiences.
	

	2. Locate, evaluate, and ethically utilize information to communicate effectively.
	

	3. Demonstrate appropriate reasoning in response to complex issues.
	

	SP: Speech/Oral Communication Outcomes
	

	1. Engage in ethical communication processes that accomplish goals.
	

	2. Respond to the needs of diverse audiences and contexts.
	

	3. Build and manage relationships.
	

	MA: Mathematics Outcomes
	

	1. Use appropriate mathematics to solve problems.
	

	2. Recognize which mathematical concepts are applicable to a scenario, apply appropriate 
    mathematics and technology in its analysis, and then accurately interpret, validate, and
    communicate the results.
	

	AL: Arts and Letters Outcomes  i
	

	1. Interpret and engage in the Arts & Letters, making use of the creative process to enrich the quality of
    life. 
	

	2. Critically analyze values and ethics within a range of human experience and expression to engage 
    more fully in local and global issues. 
	

	SS: Social Science Outcomes
	

	1. Apply analytical skills to social phenomena in order to understand human behavior.
	

	2. Apply knowledge and experience to foster personal growth and better appreciate the diverse social
    world in which we live.
	

	SC: Science or Computer Science Outcomes
	

	1. Gather, comprehend, and communicate scientific and technical information in order to explore 
    ideas, models, and solutions and generate further questions.
	

	2. Apply scientific and technical modes of inquiry, individually, and collaboratively, to critically
    evaluate existing or alternative explanations, solve problems, and make evidence-based decisions 
    in an ethical manner.
	

	3. Assess the strengths and weaknesses of scientific studies and critically examine the influence of 
    scientific and technical knowledge on human society and the environment.
	

	CL: Cultural Literacy Outcome ii
	

	1. Identify and analyze complex practices, values, and beliefs and the culturally and historically 
              defined meanings of difference. 
	

	IL: Information Literacy Outcomes iii
	

	1. Formulate a problem statement.
	

	2. Determine the nature and extent of the information needed to address the problem.
	

	3. Access relevant information effectively and efficiently.
	

	4. Evaluate information and its course critically.
	

	5. Understand many of the economic, legal, and social issues surrounding the use of information.
	


i  “Arts and Letters” refers to works of art, whether written, crafted, designed, or performed and documents of historical or cultural significance.

ii  Must be embedded in a course that meets the outcomes for Arts and Letters, Social Science, or Science/Computer Science. 

iii Must be embedded in the general education required Writing courses. Revised 2010-2011 to reflect Statewide AAOT outcomes 
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