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COURSE DESCRIPTION:
This course is designed to teach advanced die construction. Topics include safety, building die components, heat treatment, machining, assembly, and die trial run. Upon completion, students should be able to build a working die.
CREDIT HOURS 

Theory Credit Hours  
  

0 hour
Lab Credit Hours



3 hours  

Total Credit Hours 



3 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as 3:1 and/or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES

· Perform tasks in a safe manner.
· Value the importance of adhering to safety policies.
· Use and maintain common machine shop tools.
· Build an industry quality die set.
· Construct die components according to design specifications.
· Prepare and heat treat die components according to design specification.
· Machine die components into a finished state.
· Assemble die according to design specifications.
· Inspect clearances between assembled die components.
· Set up and dry run die in press for part inspection.

INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to advanced die construction.
· Psychomotor – Apply principles of advanced die construction.
· Affective – Value the importance of adhering to policy and procedures related to advanced die construction.
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.

	3

	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.
	3

	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).
	3
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3
3
3
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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.
	1
3
3

	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 – BUILDING A DIE SET

	MODULE DESCRIPTION – The purpose of this module is for the student to learn how to build an industry quality die set. Topics include line boring die shoes and construction of mounting structures.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Build an industry quality die set.
	B1.1
Prepare die set.

Samples of behavior:

Grinding, Line boring, Turning, Measuring, Planning & Design
	3



	
	B1.2
Prepare mounting structure for die set.

Samples of behavior:

Grinding, Turning, Milling, Measuring
	3

	LEARNING OBJECTIVES 
	KSA

	See CNC 160 for Learning Objectives
	3

	MODULE B OUTLINE:
· Line bore top and bottom shoe for pins and bushings
· Mount parallels to the die shoe


	MODULE C – MACHINE DIE COMPONENTS PRIOR TO HEAT TREATMENT

	MODULE DESCRIPTION – The purpose of this module is for the student to learn how to construct die components according to design specifications. Topics include cutting materials and machining die components.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Construct die components according to design specifications.
	C1.1
Select material and cut to proper size.

Samples of behavior:

Sawing, Measuring, Planning 
	3



	
	C1.2
Machine components to preheat treatment specifications.
Samples of behavior:

Grinding, Turning, Milling, Measuring, Planning, Drilling, Tapping, Boring, Reaming, Counterboring, and Countersinking
	3

	LEARNING OBJECTIVES 
	KSA

	See CNC 160 for Learning Objectives
	3

	MODULE C OUTLINE:
· Saw materials to dimension
· Machine die components

· Drill, tap, bore, or ream specified holes


	MODULE D – HEAT TREATMENT OF TOOL STEEL DIE COMPONENTS

	MODULE DESCRIPTION – The purpose of this module is for the student to learn how to prepare and heat treat die components according to design specification. Topics will include tool steel component preparation, treatment, tempering, and hardness measurement.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Prepare and heat treat die components according to design specification.
	D1.1
Set up oven to correct temperature.
	3

	
	D1.2
Prepare components for heat treating process.
	3

	
	D1.3
Heat treat and quench die components according to manufacturer’s specifications.
	3



	
	D1.4
Temper die components according to specified hardness.
	3

	
	D1.5
Validate hardness.
	3

	LEARNING OBJECTIVES 
	KSA

	See CNC 154 for Learning Objectives
	3

	MODULE D OUTLINE:
· Prepare die components for heat treatment
· Heat treat die components according to design specifications

· Temper die components to specified hardness

· Measure hardness 


	MODULE E – MACHINE DIE COMPONENTS INTO A FINISHED STATE

	MODULE DESCRIPTION – The purpose of this module is for the student to learn how to machine die components into a finished state and verify proper fit and function.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Machine die components into a finished state.
	E1.1
Grind die components to specified sizes.

Samples of behavior:

Grinding, Measuring, Planning 
	3



	
	E1.2
Validate fit and function of die components.

Samples of behavior:

Measuring, Planning
	3

	LEARNING OBJECTIVES 
	KSA

	See CNC 161 for Learning Objectives
	3

	MODULE E OUTLINE:
· Grind critical dimensions to proper dimension and tolerance
· Grind cutting edges to a sharpened state

· Validate fits between die members


	MODULE F – DIE ASSEMBLY

	MODULE DESCRIPTION – The purpose of this module is for the student to learn how to assemble and inspect die according to design specifications.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0
Assemble die according to design specifications.


	F1.1
Assemble die according to design specifications.


	3



	F2.0
Inspect clearances between assembled die components.
	F2.1
Inspect clearances between assembled die components.
	3



	
	F2.2
Make necessary adjustments to ensure proper fit and function.
	3

	LEARNING OBJECTIVES 
	KSA

	See CNC 160 & CNC 161for Learning Objectives
	3

	MODULE F OUTLINE:
· Mount die members

· Ensure proper clearance on cutting edges

· Ensure proper clearance on forms and bends 


	MODULE G – DIE TRIAL RUN

	MODULE DESCRIPTION – The purpose of this module is for the student to learn how to set up and dry run die in press for part inspection.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	G1.0
Set up and dry run die in press for part inspection.


	G1.1
Set shut height of press.
	3

	
	G1.2
Clamp die in press.
	3

	
	G1.3
Dry run die.
	3

	
	G1.4
Trial run die using stock materials.
	3

	
	G1.5
Inspect part.
	3

	
	G1.6
Make necessary adjustments.
	3

	LEARNING OBJECTIVES 
	KSA

	See CNC 160 for Learning Objectives
	3

	MODULE G OUTLINE:
· Set-up die in press for trial run
· Acquire stock for trial run

· Cycle press to produce part

· Part inspection

· Adjustments as necessary




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. 
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	KSA
	1
	2
	3
	4

	Module A
	6%
	44%
	50%
	

	Module B
	
	
	100%
	

	Module C
	
	
	100%
	

	Module D
	
	
	100%
	

	Module E
	
	
	100%
	

	Module F
	
	
	100%
	

	Module G
	
	
	100%
	


The KSA is NOT determined by the verb used in the learning objective, but rather in the context in which the verb is used and the depth of knowledge and skills required. 
Example: Three KSA levels using the same verb (describe):
KSA 1 – Describe three characteristics of metamorphic rocks. (simple recall)

KSA 2 – Describe the difference between metamorphic and igneous rocks. (requires cognitive processing to determine the differences in the two rock types)

KSA 3 – Describe a model that you might use to represent the relationships that exist within the rock cycle. (requires deep understanding of rock cycle and a determination of how best to represent it)
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	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Recognize basic information about the subject including terms and nomenclature.

· Students must demonstrate ability to recall information such as facts, terminology or rules related to information previously taught.  
· Performs simple parts of the competency.  Student requires close supervision when performing the competency.

	2
	Moderate Knowledge and Proficiency
	· Distinguish relationships between general principles and facts. Adopts prescribed methodologies and concepts.
· Students must demonstrate understanding of multiple facts and principles and their relationships, and differentiate between elements of information.  Students state ideal sequence for performing task. 
· Performs most parts of the competency with instructor assistance as appropriate.

	3
	Advanced Knowledge and Proficiency
	· Examines conditions, findings, or other relevant data to select an appropriate response.  

· The ability to determine why and when a particular response is appropriate and predict anticipated outcomes. 
· Students demonstrate their ability to seek additional information and incorporate new findings into the conclusion and justify their answers.
· Performs all parts of the competency without instructor assistance.

	4
	Superior Knowledge and Proficiency
	· Assessing conditions, findings, data, and relevant theory to formulate appropriate responses and develop procedures for situation resolution. Involves higher levels of cognitive reasoning. 
· Requires students to formulate connections between relevant ideas and observations. 
· Students apply judgments to the value of alternatives and select the most appropriate response. 
· Can instruct others how to do the competency.
· Performs competency quickly and accurately.

	A
	Affective Objective
	· Describes learning objectives that emphasize a feeling tone, an emotion, or a degree of acceptance or rejection.  
· Objectives vary from simple attention to selected phenomena to complex but internally consistent qualities of character and conscience. 
· Expressed as interests, attitudes, appreciations, values, and emotional sets or biases.
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