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COURSE DESCRIPTION:
This course provides a basic study in the construction and application of jigs and fixtures. Emphasis is placed on types and functions, basic design and construction, and design economic considerations of jigs and fixtures. Upon completion, students should be able to design and build jigs, fixtures, and tooling.
CREDIT HOURS 

Theory 
  

1 hour
Lab



2 hours  

Total 



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.
· Explain the purpose and design of various jig and fixtures and their components.
· Design and plan fixtures to manufacturing specifications.
· Safely construct a jig and/or fixture from a print.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to advanced tool and die.
· Psychomotor – Apply principles of advanced tool and die.
· Affective – Value the importance of adhering to policy and procedures related to advanced tool and die.
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 all CNC courses, 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.
	A

	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).
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	A2.1.1
Prioritize safety issues in relation to machine shop activities.
	2

	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
2

	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 – BASIC TYPES AND FUNCTIONS OF JIGS AND FIXTURES

	MODULE DESCRIPTION – The purpose of this module is to introduce the purpose and design of various jig and fixtures and their components.  Topics include tooling plates, guide pins, bushings, screws, dowels, keys, springs, clamps, and locators. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Explain the purpose and design of various jig and fixtures and their components.
	B1.1
Safely identify and handle jig and fixture components.
	2

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Describe various types of jig and fixture designs and their functions.

B1.1.2
Differentiate between a jig and fixture.

B1.1.3
Describe the function of tooling plates.

B1.1.4
Explain how guide pins are used.

B1.1.5
Describe the function of bushings.

B1.1.6
Describe the function of screws and which are most commonly used in jig and fixture construction.

B1.1.7
Explain how dowels are used in jig and fixture construction.

B1.1.8
Explain how keys are used in jig and fixture construction.

B1.1.9
Explain how springs are used in jig and fixture construction.

B1.1.10
Explain how clamps are used in jig and fixture construction.

B1.1.11
Describe the function of a locator.
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	MODULE B OUTLINE:

Jig and Fixture Components

· Types of jig and fixture designs
· Tooling Plates

· Guide pins

· Bushings

· Screws

· Dowels

· Keys

· Springs

· Clamps
· Locators




	MODULE C – JIG AND FIXTURE DESIGN 

	MODULE DESCRIPTION – The purpose of this module is to teach the students how to design and plan fixtures to manufacturing specifications. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Design and plan fixtures to manufacturing specifications.
	C1.1
Read and interpret a blueprint, plan the job according to specifications.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Interpret a blueprint.
C1.1.2
Describe the order of operations for part production.

C1.1.3
Describe how a part will be located and secured within a jig.

C1.1.4
Describe how a part will be located and clamped within a fixture.
C1.1.5 
Explain how to select the appropriate materials to match the prints and specifications for a given project.
C1.1.6
Explain how to select the proper machine based on the order of operations and print specifications for a given project.

C1.1.7 
Explain how to select the appropriate tooling to perform a given operation based on materials and equipment used.

C1.1.8 
Describe how to select the proper work holding devices(s) for a given project.

C1.1.9 
Layout a project to comply with part dimensions on drawings.

C1.1.10
List the correct sequence of machining steps involved in a machining project.

C1.1.11
Describe the process for assembling the fixture and/or jig.
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	MODULE C OUTLINE:

· Read and interpret the blueprint 

· Determine the manufacturing process

· Order of operations

· Holding processes

· Fixturing processes

· Plan the job

· Material list

· Tools

· Cutting

· Specialty

· Plans for making the cuts 
· Design Economics


	MODULE D – JIG AND FIXTURE CONSTRUCTION 

	MODULE DESCRIPTION – The purpose of this module is to teach the students how to safely construct a jig and/or fixture from a print.  Topics will include reading and interpreting the print, analyzing part data, layout, detail construction, assembly, validation, and inspection and adjustment.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Safely construct a jig and/or fixture from a print.
	D1.1
Read and interpret a blueprint, plan the job, machine, and construct the jig and/or fixture according to specifications.


	2

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Interpret a blueprint to construct a jig and/or fixture.
D1.1.2 
Analyze part data to determine suitable jig and fixture types and select the appropriate materials.
D1.1.3
Layout a project to comply with part dimensions on drawings.
D1.1.4 
Specify locating, supporting, and clamping methods, and details to suit part construction.
D1.1.5 
Construct jig and/or fixture details according to specification.
D1.1.6 
Assemble the details according to specifications.
D1.1.7 
Validate functionality of jig and/or fixture
D1.1.8 
Inspect outcomes and make necessary adjustments.

	3
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	MODULE D OUTLINE:

· Read and interpret the blueprint 

· Analyzing part data
· Layout

· Part construction 
· Assembly

· Validation

· Inspection and adjustments 


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
	13%
	43%
	44%
	

	Module B
	
	100%
	
	

	Module C
	
	36%
	64%
	

	Module D
	
	62%
	38%
	


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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