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Die Construction and Tryout

MTT 160 


June 22, 2007


COURSE DESCRIPTION:  
This course is an introduction into constructing and testing dies.  Emphasis is placed on safety, machining skills, die construction, and die tryout.  Upon completion the students should be able to read a print, construct the die from that print, and test its performance. 

CONTACT/CREDIT HOURS

Theory Credit Hours  
  

1 hour

Lab Credit Hours



2 hours  

Total Credit Hours 



3 hours

NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit hour ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES 

By permission of the instructor

CO-REQUISITE COURSES 

By permission of the instructor 

INSTRUCTORS NOTES:  This course is designed as the first of a two part series.  The second course will be AUT 161 Tool and Die Maintenance and Repair.  The idea is to have them construct a simple die and then test it in AUT 160.  They will use this same die in the follow on course to perform maintenance and repair.  The instructor has a number of options for conducting this course.   One idea is to allow the students to construct a flawed design so they will be forced to troubleshoot the problem.  Another is to provide them with inappropriate materials so that a well designed die will fail, again forcing them to examine the problem and fix it.  These are only two suggestions but are provided as examples of how the instructor can tie these two courses together to make them effective.
PROFESSIONAL COMPETENCIES

· Perform tasks in a safe manner.
· Value the importance of adhering to safety policies.
· Use and maintain common machine shop tools.
· Safely use various machining techniques and equipment to produce desired dies.
· Safely construct a die from a print.
· Safely test a die for proper performance.
INSTRUCTIONAL GOALS

· Cognitive:  Comprehend principles and concepts related to tool and die construction and tryout.

· Psychomotor:  Apply principles and concepts related to tool and die construction and tryout.
· Affective:  Value the importance of adhering to policy and procedures related to tool and die construction and tryout.

STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES

	MODULE A – SAFETY AND TOOL USE

	MODULE DESCRIPTION – This module is an introduction to the safe use and operation of machine shop tools.  While safety will be stressed throughout any Automotive Manufacturing Technology course, this module is to make sure that students understand how to be safe while working around dangerous equipment.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Perform tasks in a safe manner.
	A1.1
Given a variety of lab situations, perform assigned tasks in a safe manner to include but not limited to the use of personal protective equipment, lockout/tag out, tool use, and housekeeping responsibilities.  

NOTE:  This is an ongoing evaluation.

	3c

	A2.0
Value the importance of adhering to safety policies.
	A2.1
This competency is measured affectively.
	*4

	A3.0
Use and maintain common machine shop tools.
	A3.1
Given various lab assignments, select, use, and maintain tools commonly found in a machine shop.
	3c

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Explain the purpose and importance of safety policies.

A1.1.2
Explain the purpose and use of personal protective equipment.

A1.1.3
Explain Lock Out/Tag Out procedures.

A1.1.4
Explain good housekeeping practices.

A1.1.5
Explain the importance of practicing tool safety.

A1.1.6
Explain the importance of performing machine safety checks of equipment and accessories.

A1.1.7
Describe an appropriate response to various safety hazards.

A1.1.8
Explain procedures for safe lifting, transporting, and storing heavy objects.

A1.1.9
Describe how to safely handle coolants, cutting fluids, and lubricants.

A1.1.10
Describe how to and identify, handle, and store hazardous materials.

A1.1.11
Explain the importance of the Occupational Safety & Health Act (OSHA).

A1.1.12 
Differentiate between employer and employee responsibilities as outlined by OSHA.

A.1.1.13
Explain the purpose of material data safety sheets (MSDSs).
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	A2.1.1
Prioritize safety issues in relation to machine shop activities.
	*4

	A3.1.1
Identify common and specialty tools used in a machine shop.

A3.1.2
Match and use the proper tool for an appropriate application.

A3.1.3
Describe procedures for effective maintenance of machine shop tools.
	a

c

c

	MODULE A OUTLINE:

· Safety

· Safety policies

· Purpose

· Importance

· House keeping

· OSHA Overview

· Personal Protective Equipment (PPE)

· Lock Out/Tag Out procedures

· Material Data Safety Sheets (MSDSs)

· Tool safety

· Importance

· Machine safety checks

· Safety hazards

· Lifting, transporting, and storing heavy objects

· Machine Shop Tools

· Types

· Use

· Maintaining




	MODULE B – DIE MACHINING SKILLS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to safely use various machining techniques and the associated equipment to produce desired die shapes.  Topics include grinding radius and compound angles, milling contours and compound angles, and using a lathe for contours, tapers, and threads.  Furthermore students will learn how to manufacture electrodes. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Safely use various machining techniques and equipment to produce desired dies.
	B1.1
Produce desired shapes using trade techniques on specified machine shop equipment. 
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Describe how to grind a radius.

B1.1.2
Describe the process for grinding compound angles.

B1.1.3
Describe how to mill a contour.

B1.1.4
Explain how to use a mill to produce various size holes.

B1.1.5
Explain the process for milling compound angles.

B1.1.6
Explain the process for manufacturing EDM electrodes.

B1.1.7
Explain how to shape a contour using a lathe.

B1.1.8
Explain how to use a lathe to produce a hole.

B1.1.9
Describe how to cut a taper on an outer diameter using a lathe.

B1.1.10
Describe how to cut a thread on an outer diameter using a lathe.
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	MODULE B OUTLINE:

· Grinding:

· Radius

· Compound angles

· Mills:

· Contours

· Holes

· Compound angles

· EDM:

· Manufacture electrodes

· Lathes:

· Contours

· Holes

· Tapers

· Threads




	MODULE C – DIE CONSTRUCTION 

	MODULE DESCRIPTION – The purpose of this module is to teach the students how to construct a die from a print.  Topics will include reading and interpreting the print, planning the job, making up a material list, and choosing what tools to use.  Students will also develop plans for making their cuts, make their cuts, and assemble their die.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Safely construct a die from a print.
	C1.1
Read and interpret a blueprint, plan the job, machine, and construct the die according to specifications.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Interpret a blueprint to plan a job.

C1.1.2 
Explain how to select the appropriate materials to match the prints and specifications for a given project.
C1.1.3
Explain how to select the proper machine based on the order of operations and print specifications for a given project.

C1.1.4 
Explain how to select the appropriate tooling to perform a given operation based on materials and equipment used.

C1.1.5 
Describe how to select the proper work holding devices(s) for a given project.

C1.1.6 
Explain how to select the appropriate cutting fluid to match the cutting tool used on a project.

C1.1.7 
List the correct sequence of machining steps involved in a machining project.

C1.1.8 
Layout a project to comply with part dimensions on drawings.

C1.1.9 
Identify potential safety hazards that may exist for a given project.
C1.1.10
Describe the process for assembling the die.
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	MODULE C OUTLINE:

· Read and interpret the blueprint 

· Plan the job

· Material list

· Tools

· Cutting

· Specialty

· Plans for making the cuts

· Assembling the die 


	MODULE D – DIE TRYOUT 

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform a test of the die they have constructed.  Topics will include safety, an overview of the process, presses, clamps, shut heights, tonnage, set up, inspection, and some common aspects and concerns of a die tryout.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Safely test a die for proper performance.
	D1.1
Setup, tryout, and determine performance characteristics of a specified die.
	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Identify potential safety hazards that may exist for a given project.

D1.1.2
Identify the process to be used to tryout the die.

D1.1.3
Define the term tonnage.

D1.1.4
Explain how tonnage will be used in the die tryout.

D1.1.5
Identify the appropriate press to be used for the die tryout.

D1.1.6
Identify the appropriate securing devices to be used for the die tryout.

D1.1.7
Define the term shut height.

D1.1.8
Explain how shut height will be used in the die tryout.

D1.1.9
Explain the process to be used for inspecting the piece part.

D1.1.10
Identify common aspects and concerns of a die tryout.
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	MODULE D OUTLINE:

· Safety

· Tryout process

· Tonnage 

· Presses

· Securing devices

· Shut heights

· Inspection

· Common aspects and concerns




LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Facts/ Nomenclature
	Principles/ Procedures
	Analysis/ Operating Principles
	Evaluation/ Complete Theory

	
	A/a
	B/b
	C/c
	D/d

	Module A
	6%
	44%
	50%
	

	Module B
	
	
	100%
	

	Module C
	
	
	100%
	

	Module D
	
	70%
	30%
	


	Knowledge, Skills, and Attitudes (KSA) Indicators

	
	Value
	Key Word(s)
	Definition

	Performance 
Ability 
	4
	Highly 

Proficient
	Performs competency quickly and accurately.  Instructs others how to do the competency. 

	
	3
	Proficient
	Performs all parts of the competency.  Needs only a spot check of completed work.

	
	2
	Partially

 Proficient
	Performs most parts of the competency.  Needs help only on hardest parts. 

	
	1
	Limited Proficiency
	Performs simple parts of the competency.  Needs to be told or shown how to do most of the competency. 

	Knowledge of Skills
	d
	Complete

Theory
	Predicts, isolates, and resolves problems about the competency.

	
	c
	Operating Principles
	Identifies why and when the competency must be done and why each step is needed.

	
	b
	Procedures
	Determines step-by-step procedures for doing the competency.

	
	a
	Nomenclature
	Names parts, tools, and simple facts about the competency.

	Knowledge
	D
	Evaluation
	Evaluates conditions and makes proper decisions about the subject.

	
	C
	Analysis
	Analyzes facts and principles and draws conclusions about the subject.

	
	B
	Principles
	Identifies relationship of basic facts and states general principles about the subject.

	
	A
	Facts
	Identifies basic facts and terms about the subject.

	Affective
	*5
	Characterization by Value
	Acting consistently with the new value

	
	*4
	Organization
	Integrating a new value into one's general set of values, giving it some ranking among one's general priorities

	
	*3
	Valuing
	Showing some definite involvement or commitment

	
	*2
	Responding
	Showing some new behaviors as a result of experience

	
	*1
	Receiving
	Being aware of or attending to something in the environment

	Alpha Scale Values - Any item with an upper case letter (A, B, C, D) by itself is taught as general information on a topic.  This information may be related to the competency or encompass multiple competencies.  Examples might include mathematical computations or knowledge of principles such as Ohm’s Law.

A lower case letter indicates a level of ”Knowledge of Skills."  Individuals are taught information pertaining to performing a competency .  These may be indicated alone or in conjunction with a numerical scale value.  A lower case letter by itself indicates the individual is not required to perform the task-just know about the task.  (example: Can state or explain procedures for doing a task).

Numerical Scale Values - The numbers reflect the levels the individual will be able to perform a competency. Number values are always accompanied by lower case letters (i.e. 1a, 2b, 3c...etc.) in order to specify the level of knowledge of skills associated with the competency.   

Example:  An individual with a competency with a scale indicator of 3b has received training of knowledge of skills whereby he or she can determine the correct procedures and perform with limited supervision; only requiring evaluation of the finished product or procedure.

Asterisk items indicate desired affective domain levels and are used to indicate the desired level for a given competency.   They may be used independently or with other indicators (i.e.   1a-*1, 2c-*3).  If used with another indicator, separate with a hyphen.

NOTE:  Codes indicate terminal values.
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