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COURSE DESCRIPTION:
This course focuses on the automatic function and control of different modes of handling manufactured goods or products.  Topics include the development of a simulated condition of control parameters with-in the material handling process, determining control limits, and performing root cause analysis.  Upon completion, students should be able to write start-up and shut-down procedures, operate, monitor, and control plant material handling systems at the system wide level.
CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

2 hours
Lab Credit Hours



1 hour  

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

· Recognize and determine system capabilities and product requirements.
· Discuss the systematic process of handling data to safely move product from system entry to exit.
· Develop advanced PLC programs to control a material handling system.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to automated material handling.

· Psychomotor – Apply principles of automated material handling.
· Affective – Value the importance of adhering to policy and procedures related to automated material handling.

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 – ANALYZE MATERIAL HANDLING SYSTEMS AND PRODUCTS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to recognize and determine material handling system capabilities and product requirements.  Topics include product characteristics and considerations, and material handling system capabilities.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Recognize and determine system capabilities and product requirements.
	A1.1
This competency is measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Explain why product size is important for consideration.

A1.1.2
Describe various characteristics of the product that warrant consideration.

A1.1.3
Explain why product orientation is important.

A1.1.4
Explain the various factors affecting weight limits.

A1.1.5
Discuss the need for identifying robot range of motion limitations. 

A1.1.6
Discuss the need for identifying robot weight handling limitations.

A1.1.7
Explain palletizer limitations in terms of orientation, weight, and size.

A1.1.8
Discuss the need for identifying sensor requirements.

A1.1.9
Describe various considerations to determine controller size and type.

A1.1.10
Discuss the need for identifying speed and weight handling capabilities of the conveyor system.

A1.1.11
Discuss the concept of managing the movement of product using data feedback. 
	2
3
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	MODULE A OUTLINE:
· Product

· Size

· Characteristics

· Orientation

· Weight

· System capabilities

· Robot characteristics

· Palletizer characteristics

· Type sensors

· Controller size and type

· Conveyor systems

· Data feedback capabilities




	MODULE B – SYSTEM INTEGRATION

	MODULE DESCRIPTION – The purpose of this module is to teach the students the systematic process of handling data to safely move product from system entry to exit.  Topics include robotic safety, and system integration.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Discuss the systematic process of handling data to safely move product from system entry to exit.
	B1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Define robotic work cell safety considerations.

B1.1.2
Describe appropriate actions when Lock out –Tag out is required.

B1.1.3
Identify appropriate personal protective equipment when working in a robot cell.

B1.1.4
Discuss palletizer safety considerations.

B1.1.5
Describe why it is necessary to define the useable area needed to safely introduce a product into the system.

B1.1.6
Describe why it is necessary to define the useable area needed to safely extract a product from the palletizing system.

B1.1.7
Explain timing concerns related to safe product movement.

B1.1.8
Explain speed concerns related to safe product movement.

B1.1.9
Discuss various considerations when prioritizing movements.

B1.1.10
Discuss various considerations when synchronizing movements.
	3
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	 MODULE B OUTLINE:

· Robotic Safety

· Work cell 

· LOTO

· PPE

· Palletizer

· System integration 

· Product entry and exit strategies

· Timing

· Speed

· Prioritizing

· Synchronization




	MODULE C – Advanced Programming

	MODULE DESCRIPTION – The purpose of this module is to teach the students to develop advanced PLC programming techniques.  Topics include control instructions, comparison instructions, math instructions, data manipulation, and sequencers and/or PID instructions. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Develop advanced PLC programs to control a material handling system.
	C1.1
Construct programs with program control instructions.
	3

	
	C1.2
Construct programs using comparison instructions.
	3

	
	C1.3
Construct programs using math instructions.
	3

	
	C1.4
Construct programs using data manipulations.
	3

	
	C1.5
Construct programs using sequencers.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
 Describe the zone control commands.

C1.1.2  Describe the jump and label commands. 

C1.1.3
 Describe the subroutine commands.
	3

3

3

	C1.2.1
 Describe the greater than instruction.

C1.2.2
 Describe the less than instruction.

C1.2.3
 Describe the equal to instruction.
	3

3

3

	C1.3.1  Describe the add function.

C1.3.2  Describe the subtract function.

C1.3.3  Describe the multiply function.

C1.3.4  Describe the divide function.
	3

3

3

3

	C1.4.1  Explain the move command.

C1.4.2  Explain the copy command.
	3

3

	C1.5.1  Explain the function of a sequencer and/or PID control.
	3

	MODULE C OUTLINE:

· Control Instructions

· Zone control commands

· Jump and label commands 

· Subroutine commands

· Comparison Instruction
· Greater than instruction

· Less than instruction

· Equal to instruction

· Math Instructions
· Add function

· Subtract function

· Multiply function

· Divide function

· Data Manipulations
· Move command

· Function of a sequencer



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

	
	1
	2
	3
	4

	Module A
	
	9%
	91%
	

	Module B
	
	40%
	60%
	

	Module C
	
	
	100%
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

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

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

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

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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