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COURSE DESCRIPTION:
This course is designed to provide the skills needed to operate, program, and maintain a robot work cell.  The course provides both classroom and performance based hands on training in the use of controls, operations, and programming
.  Emphasis is placed on creating, editing, backing-up, up-loading, and down-loading programs. Upon completion the student should be able to safely operate, program, and performance basic maintenance on an industrial robot.
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 practical lab hours as 3:1 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

· Demonstrate personal and equipment safety.
· Manually move a robot to all specified points.
· Describe the functions of a teach pendant.
· Write / edit programs using the teach pendant.
· Describe how to perform basic industrial robot maintenance.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to robot operation and programming.
· Psychomotor – Apply principles of robot operation and programming.

· Affective – Value the importance of adhering to policy and procedures related to robot operation and programming.
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

	MODULE DESCRIPTION – The purpose of this module is for students to demonstrate personal and equipment safety in a robot work cell.  Topics include lock-out/tag-out, safety interlocks, and safety barriers.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Demonstrate personal and equipment safety.
	A1.1
Perform safety inspections and procedures prior to robot use and maintenance.
	3

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Identify lockable devices.

A1.1.2
Describe how to properly execute a lock-out/tag-out.

A1.1.3
Identify various safety interlocks.
A1.1.4
Describe the function of safety interlocks.

A1.1.5
Describe the appropriate operation of present sensing devices such as gate entrance, light curtains, scanners, and pressure mats.

A1.1.6
Describe the rationale for placing safety barriers around a robot work cell.
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	MODULE A OUTLINE:  Safety

· Lock-out/Tag-out

· Electrical
· Hydraulic

· Pneumatic

· Stored energy

· Multiple technicians 

· Multiple shifts

· Safety interlocks

· Dead man switch

· Present sensing

· Gate entrance
· Light curtains

· Scanners

· Pressure mats

· Safety barriers




	MODULE B – ROBOT JOGGING

	MODULE DESCRIPTION – The purpose of this module is to ensure the students know how to manually move a robot to a specified point.  Topics include powering up, jogging modes, and modes of movement. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Manually move a robot to all specified points.
	B1.1
Power up the robot, jog the arm in all modes, and power down.
	3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Describe how to properly power up a robot.

B1.1.2
Identify the various jogging modes and explain their uses.

B1.1.3
Identify the various modes of movement and describe them.

B1.1.4
Describe how to select each mode of movement.
B1.1.5
Describe how to jog the robot.

B1.1.6
Describe how to properly power down the robot.

 
	3
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	MODULE B OUTLINE:  Robot Jogging

· Power up

· Jogging modes

· Modes or frames of movement

· Base / world
· Joint
· Tool
· User




	MODULE C – TEACH PENDANT

	MODULE DESCRIPTION – The purpose of this module is to ensure the students know the functions of a teach pendant.  Topics include jogging, programming, teaching / modifying, function keys, coordinate keys, speed, tool, dead man keys, and emergency stop.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Describe the functions of a teach pendant.
	C1.1
This competency is measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Define hard keys and soft keys.

C1.1.2
Differentiate between hard keys and soft keys.
C1.1.3
Identify which keys are used for jogging and describe their use.
C1.1.4
Identify which keys are used for programming.

C1.1.5
Identify which keys are used for teaching or modifying a program.

C1.1.6
Identify the various function keys and describe how they are used,

C1.1.7
Identify the various coordinate keys and explain their use.

C1.1.8
Identify the speed keys and explain their use.

C1.1.9
Identify the tool keys and explain their use.

C1.1.10
Identify the Enabling Device (Dead Man switch) and describe its use.

C1.1.11
Identify the Emergency Stop button and describe its use. 

C1.1.12
Differentiate between the Dead Man switch and the Emergency Stop button.
	2
2

3

2

3

2

3

3

2

3

3

3

	MODULE C OUTLINE: Teach Pendant 

· Hard keys / Soft keys
· Jogging

· Programming
· Teaching / modification

· Function keys

· Coordinate keys 

· Speed

· Tool

· Enabling Device (Dead man switch)
· Emergency Stop




	MODULE D – PROGRAMMING

	MODULE DESCRIPTION – The purpose of this module is to teach the students to write/edit programs using the teach pendant.  Topics include moves/motion, Input/Output (I/O), program control instructions, program modifications, program execution, and program storage and retrieval. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Write / edit programs using the teach pendant.
	D1.1
Write / edit programs to perform specified tasks.
	2

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Define joint, circular, linear, and spline moves.
D1.1.2
Describe how to program various motion instructions.

D1.1.3
Describe how to program various speeds.

D1.1.4
Describe how to program acceleration and deceleration.

D1.1.5
Identify various miscellaneous instructions and how to use them in a program.

D1.1.6
Differentiate between an input and an output.

D1.1.7
Describe how to address, program, and use digital input /output.

D1.1.8
Describe how to address, program, and use analog input /output.

D1.1.9
Describe how to use a counter command.

D1.1.10
Describe how to use a WAIT FOR command.

D1.1.11
Describe how to use a WAIT / Timer / Delay command.
D1.1.12
Describe how to use Loop control instruction such as (GOTO/LABEL).

D1.1.13
Describe how to use various commands such as (IF, THEN, ELSE).

D1.1.14
Describe how to use a FOR/NEXT command.

D1.1.15
Describe how to write a subroutine.

D1.1.16
Explain how to “call” a subroutine.

D1.1.17
Describe how to insert and delete lines of instruction.

D1.1.18
Describe how to change coordinates in an existing program.

D1.1.19
Describe how to perform a point offset.

D1.1.20
Describe how to perform a point modification.

D1.1.21
Describe how to copy and paste lines of instruction.

D1.1.22
Describe how to change a line of instruction.

D1.1.23
Describe how to move to a different line of instruction within the program.

D1.1.24
Define various ways to execute a program.

D1.1.25
Explain how to execute a program as a single step.

D1.1.26
Explain how to execute a program automatically.

D1.1.27
Explain how to execute a program at a slower speed.

D1.1.28
Describe how to load, save, backup, restore, and transfer programs.

D1.1.29
Emphasize the importance of recovering from a robotic failure.

D1.1.30
Identify various medium for backup.
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	MODUL E D OUTLINE:  Programming

· Moves / motion

· Point to point / joint

· Circular

· Linear
· Spline

· Weaves

· Speeds

· Accelerations / decelerations

· Miscellaneous instruction 

· I/O 

· Input

· Addressing

· Digital / discrete
· Analog
· Output
· Addressing

· Digital / discrete
· Analog

· Teach pendant messages

· Program control instructions
· Counter

· WAIT FOR
· WAIT / Timer / Delay
· GOTO/LABEL
· IF, THEN, ELSE
· FOR/NEXT
· Subroutines

· Program modification

· Insert

· Delete

· Coordinates

· Point modification

· Program execution

· Single step

· Automatic

· Speed

· Program storage and retrieval



	MODULE E – BASIC INDUSTRIAL ROBOT MAINTENANCE

	MODULE DESCRIPTION – The purpose of this module is to teach the students to perform basic industrial robot maintenance.  Topics include removing and replacing hardware, interfacing, and performing preventive maintenance. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Describe how to perform basic industrial robot maintenance.
	E1.1
Remove and replace specified hardware using industrial techniques.


	2

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Describe the function of the battery back-up for the controller.

E1.1.2
Describe how to identify, remove, and replace a controller.

E1.1.3
Describe how to identify, remove, and replace the servo motor.

E1.1.4
Describe the function of the battery back-up for the servo encoder.

E1.1.5
Describe how to identify, remove, and replace a servo encoder.

E1.1.6
Describe how to identify, remove, and replace the teach pendant.

E1.1.7
Describe how to identify, remove, and replace I/O devices.

E1.1.8
Identify the system power source.

E1.1.9
Explain how to check calibration/point of origin.

E1.1.10
Explain how to calibrate or reset origin.

E1.1.11
Describe proper and improper cabling techniques.

E1.1.12
Describe various considerations when performing preventive maintenance on industrial robots.

E1.1.13
Identify lubrication points and lubricants to be used.

E1.1.14
Describe how to check for repeatability and accuracy.
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	MODULE E OUTLINE:  Basic Industrial Robot Maintenance
· Controller

· Battery back-up

· Servo motor
· Servo encoders

· Battery back up

· Teach pendant

· I/O

· System power

· Calibration / Reset origin

· Cabling

· Preventive maintenance

· Repeatability 

· Accuracy



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
	33%
	17%
	50%
	

	Module B
	
	
	100%
	

	Module C
	
	42%
	58%
	

	Module D
	17%
	40%
	43%
	

	Module E
	7%
	50%
	43%
	


	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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