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Advanced Blueprint Reading for Machinists

MTT 221 


 November 30, 2007


COURSE DESCRIPTION:

This course introduces complex industrial blueprints. Emphasis is placed on auxiliary views, section views, violations of true projection, special views, and interpretation of complex parts and assemblies. Upon completion, students should be able to read and interpret complex industrial blueprints. 

CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

3 hours

Lab Credit Hours



0 hour  

Total Credit Hours 



3 hour

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 

As determined by college.

CO-REQUISITE COURSES 

As determined by college.

PROFESSIONAL COMPETENCIES

· Describe a die cast part from a working drawing.
· Use section, auxiliary, and detail views and describe how they relate to standard views in reading complex drawings.
· Describe how detail parts fit together to make an assembly.
· Read and convert metric drawings to U.S. standard drawings.
· Read blueprints for cams, gears, and splines.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to advanced blueprint reading for machinists.

· Psychomotor – Apply principles of advanced blueprint reading for machinists.

· Affective – Value the importance of adhering to policy and procedures related to advanced blueprint reading for machinists.

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 – DIE CASTINGS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to describe a die a cast part from a working drawing.  Topics include extracting dimensions from a  print, symbols, relationship of views, die cast metals and methods, and part inspection.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Describe a die cast part from a working drawing.
	A1.1
This competency is measured cognitively.
	Bb

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Extract dimensions from a print.

A1.1.2
Identify various types of symbols.

A1.1.3
Define various symbols.

A1.1.4
Describe the relationship between different views.

A1.1.5
Describe various qualities of metals related to cost, quality, machinability, fluidity, and shrinkage of metals. 

A1.1.6
Explain how to inspect a die cast part using print specifications. 

A1.1.7
Identify the functionality of cast clearances.
	b

a

a

B

a

b

a

	MODULE A OUTLINE:

· Introduction of die casting methods

· Die cast metals

· Die cast dies


	MODULE B – SECTION, AUXILIARY AND DETAIL VIEWS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to use section, auxiliary, and detail views.  They also should be able to describe how they relate to standard views in reading complex drawings.  Topics include sections, auxiliary views, detail views, and multi-scale drawings.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Use section, auxiliary, and detail views and describe how they relate to standard views in reading complex drawings.
	B1.1
This competency is measured cognitively.
	Ab

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Extract dimensions from a print.

B1.1.2
Identify multiple cutting planes and section lines.

B1.1.3
Describe the usage of auxiliary views.

B1.1.4
Extract dimensions from auxiliary views and how they relate to standard views.

B1.1.5
Describe the usage of detail section views.

B1.1.6
Extract dimensions from detail section views and how they relate to standard views.

B1.1.7
Describe the benefits of a phantom line.

B1.1.8
Describe the usage of multi-scale drawing.

B1.1.9
Extract dimensions from multi-scale drawing.
	b

a

A

b

a

b

a

a

b



	MODULE B OUTLINE:

· Sections

· Multiple cutting planes

· Offset cutting planes

· Auxiliary views

· Auxiliary section views

· Section view combinations

· Detail views

· Detail sections for complicated interiors

· Phantom outlines

· Multi-scale drawings

· Views to different scales

· Special features


	MODULE C – ASSEMBLY DRAWINGS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to describe how detail parts fit together to make an assembly.  Topics include subassemblies, detail drawings, symbols and dimensions, parts list, jigs and fixturings, and pictorial and orthographic projections.  

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Describe how detail parts fit together to make an assembly.
	C1.1
This objective is measured cognitively.
	Cc

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Represent the proper working relationship and function of mating parts.

C1.1.2
Identify a visual image of how the finished product should look when assembled.

C1.1.3
Identify overall assembly dimensions and center distances.

C1.1.4
Identify the various components of a bill of material.

C1.1.5
Identify the various components of an assembly drawing.

C1.1.6
Describe the use of jigs/fixtures.

C1.1.7
Describe the relationship between pictorial views and orthographic projections.

C1.1.8
Identify the functionality of assembly clearances and features.
	B

C

C

C

C

c

B

a

	MODULE C OUTLINE:

· Subassemblies

· Detail drawings

· Identification symbols and dimensions

· Special construction dimensions

· Application of detail assemblies to tool drawings

· Parts list

· Assembly jigs and fixturing
· Pictorial and orthographic projections


	MODULE D – METRIC DRAWINGS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to read and convert metric drawings to U.S. standard drawings.  Topics include terms and prefixes, conversions, and methods of rotation.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Read and convert metric drawings to U.S. standard drawings.
	D1.1
This competency is measured cognitively.
	Bb

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Define terms and prefixes of the metric system.

D1.1.2
Explain conversion factors from metric to English and vice versa.

D1.1.3
Extract metric dimensions from a print.

D1.1.4
Identify the methods of rotation.
	A

B

b

B

	MODULE D OUTLINE:

· Introduction

· International system of units

· Dimensioning drawings


	MODULE E – CAMS, GEARS, AND SPLINES

	MODULE DESCRIPTION – The purpose of this module is to teach the students to read blueprints for cams, gears, and splines.  Topics include cam types and their associated motion, reading gear drawings, spur gear terms, splines, and gear racks.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Read blueprints for cams, gears, and splines.
	E1.1
This competency is measured cognitively.
	C

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Identify and define various terms associated with cams, gears, and splines.

E1.1.2
Describe various types of cams and their associated motion and function.

E1.1.3
Extract dimensions from a print and calculate data.

	A

C

C

	MODULE E OUTLINE:

· Cam types and cam motion

· Requirements for reading gear drawings

· Spur gear terms

· Spur gear representation

· Splines

· Gear rack

· Bevel gear parts symbols and terms


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
	57%
	43%
	
	

	Module B
	56%
	44%
	
	

	Module C
	13%
	25%
	62%
	

	Module D
	25%
	75%
	
	

	Module E
	33%
	
	67%
	


	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.


MTT 221 / CNC 221





Advanced Blueprint Reading for Machinists





Plan of Instruction





Effective Date: Fall 2008										Version Number: 2008-1  











Alabama College System

Copyright© 2007

All Rights Reserved
PAGE  
7
ACS Copyright© 2007

All Rights Reserved

