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COURSE DESCRIPTION:  

This course is designed to teach students basic injection mold processor skills in a laboratory environment.  It is a companion course for AUT/MTT 273.  The students will learn the practical application of injection mold processes including safety, molding materials, machine controls, fill rates, temperature control, pressure control, and timing.  Students will learn how various factors affect the injection mold process and how to compensate for those factors by setting and adjusting machine controls.

CREDIT HOURS 
Theory Credit Hours  
  

0 hours
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

· Demonstrate safe behavior in an injection molding environment.
· Provide a general overview of the injection mold machine process control features.
· Set temperature control appropriately for full mold cycle.
· Set controls appropriately for full mold cycle.
· Identify problems and adjust the molding process for optimal performance.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to injection molding.

· Psychomotor – Apply principles and concepts related to injection molding.

· Affective – Value the importance of adhering to policy and procedures related to injection molding.
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 to teach the students safe behavior in an injection molding environment.  Students will demonstrate the appropriate use of all mold safeguards, handling tools, safe mold handling, rigging procedures, and demonstrate proper housekeeping procedures.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Demonstrate safe behavior in an injection molding environment.
	A1.1
Demonstrate the appropriate use of all mold safeguards, and handling tools.

A1.1
Demonstrate safe mold handling and rigging procedures.

A1.1
Demonstrate proper housekeeping procedures.

Note:
This competency will be measured by ongoing observation throughout the course.
	3
3
3


	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Describe various dangers associated with injection molding.

A1.1.2
Differentiate between appropriate and inappropriate dress for a mold processor.

A1.1.3
Explain the need for various articles of PPE.

A1.1.4
Identify various mold safeguards and explain their function.

A1.1.5
Explain the need for an area inspection prior to molding machine operation.

A1.1.6
Describe the lockout/tagout procedure for a molding machine.

A1.1.7
Identify various handling tools and explain their function.

A1.1.8
Describe safe mold handling and rigging procedures.

A1.1.9
Describe the function of a material safety data sheet. (MSDS)

A1.1.10
Read and interpret a MSDS.

A1.1.11
Describe how to request a MSDS.

A1.1.12
Explain machine limits and specifications.
	3
3
3
2
3
3
3
3

2
3
2
3

	MODULE A OUTLINE:

· Dangers
· Proper dress
· Personal Protective Equipment (PPE)
· Eye protection
· Ear Protection
· Safeguards

· Good housekeeping

· Lockout/Tagout

· Press inspection

· Handling tools

· MSDS’


	MODULE B – MACHINE CONTROLS

	MODULE DESCRIPTION – The purpose of this module is to provide a general overview of the injection mold machine process control features.  Topics include solving equations in volume and circumference, fill rate, and for a specified sprue, runner, and cavity.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Provide a general overview of the injection mold machine process control features.
	B1.1
Solve equations in volume, and circumference.
B1.1
Solve equations for fill rate.

B1.1
Solve equations for a specified sprue, runner, and cavity. 
	3
3
3

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Define various terms associated with injection molding process control.

B1.1.2
Identify the various controls used for setting an injection mold process and describe the function of each control.

B1.1.3
Identify various control variables that must be accounted for when setting an injection mold process.

B1.1.4
Calculate various problems solving for area or volume.

B1.1.5
Calculate various problems solving for circumference.

B1.1.6
Calculate various problems solving for rate.

B1.1.7
Calculate shot volume for specified sprue, runner, and cavity. 
	1
2
3
3
3
3
3

	MODULE B OUTLINE:

· Terms and definitions 
· Setting machine controls overview
· Injection mold calculations
· Area
· Circumference
· Volume
· Rate


	MODULE C – TEMPERATURE CONTROL

	MODULE DESCRIPTION – The purpose of this module is to teach the students to set temperature controls appropriately for the full mold cycle.  Students will perform all appropriate calculations and procedures to set melt temperature, and mold temperature for specified materials.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Set temperature control appropriately for full mold cycle.
	C1.1
Perform all appropriate calculations and procedures to set melt temperature, and mold temperature for specified materials. 
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Describe the significance of controlling the melt temperature.

C1.1.2
Describe how to set the melt temperature.

C1.1.3
Explain the necessity for maintaining a steady mold temperature.

C1.1.4
Describe how the mold temperature is maintained and how to set it.

C1.1.5
Describe the various zones of temperature control and their effect on the mold process.

C1.1.6
Identify various material properties and their associated melting points.
	3
3
3
3
3
2

	MODULE C OUTLINE:

· Temperature control

· Controlling melt temperature

· Mold temperature

· Temperature zone effects on mold process

· Melting points


	MODULE D – MOLD CYCLING

	MODULE DESCRIPTION – The purpose of this module is to teach the students to set controls appropriately for a full mold cycle.  Topics include calculating and setting the shot volume, barrel fill rate, mold close speed, mold close pressure, setting the clamp pressure, setting the injection pressure, setting the injection speed, setting the hold pressure, setting the hold pressure time, setting the mold open time, setting the mold opening speed, setting the mold opening pressure, setting the part ejection speed, setting the part ejection time, and setting the part ejection pressure for a specified project.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Set controls appropriately for full mold cycle.


	D1.1
Calculate and set the shot volume for a specified project.

D1.1
Calculate and set the barrel fill rate for a specified project.
D1.1
Calculate and set the mold close speed for a specified project.

D1.1
Calculate and set the mold close pressure for a specified project.

D1.1
Calculate and set the clamp pressure for a specified project.

D1.1
Calculate and set the injection pressure for a specified project.

D1.1
Calculate and set the injection speed for a specified project.

D1.1
Calculate and set the hold pressure for a specified project.

D1.1
Calculate and set the hold pressure time for a specified project.

D1.1
Calculate and set the mold open time for a specified project.

D1.1
Calculate and set the mold opening speed for a specified project.

D1.1
Calculate and set the mold opening pressure for a specified project.

D1.1
Calculate and set the part ejection speed for a specified project.

D1.1
Calculate and set the part ejection time for a specified project.

D1.1
Calculate and set the part ejection pressure for a specified project.
	3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Describe factors affecting the speed an injection mold machine can process.

D1.1.2
Describe the mold cycle process.

D1.1.3
Describe how to set the shot volume.

D1.1.4
Describe how to set the barrel fill rate.

D1.1.5
Describe how to determine and set mold close speeds.

D1.1.6
Describe how to determine and set mold close pressures.

D1.1.7
Describe how to determine and set clamp pressure.

D1.1.8
Describe how to determine and set injection pressure.

D1.1.9
Describe how to determine and set injection speed.

D1.1.10
Explain the factors affecting injection pressure.

D1.1.11
Explain the factors affecting injection velocity.

D1.1.12
Explain why the lowest pressure possible with the highest speed possible is the desired setting.

D1.1.13
Explain how to attain the lowest pressure with the highest speed.

D1.1.14
Explain the factors affecting hold pressure and hold pressure time.

D1.1.15
Explain how to determine hold pressure.

D1.1.16
Explain how to set hold pressure.

D1.1.17
Explain how to determine hold pressure time.

D1.1.18
Describe how to set the hold pressure time.

D1.1.19
Explain back pressure and how to minimize it.

D1.1.20
Explain the function of mold opening time.

D1.1.21
Explain factors affecting mold opening speed.

D1.1.22
Explain how to determine and set mold opening speed.

D1.1.23
Explain factors affecting mold opening pressure.

D1.1.24
Explain how to determine and set mold opening pressure.  


D1.1.25
Explain factors affecting part ejection.

D1.1.26
Explain how to determine and set part ejection speed.

D1.1.27
Explain how to determine and set part ejection time.

D1.1.28
Explain how to determine and set part ejection pressure.

	2
3
2
2
2
2
2
2
2
2
2
3
3
2
2
2
2
2
3
2
2
2
2
2
2
2
2
2

	MODULE D OUTLINE:

· Mold cycling

· Set temperatures

· Barrel fill 

· Set barrel fill rate

· Set barrel fill volume

· Mold close 

· Speeds

· Pressure

· Clamp pressure

· Injection

· Speed

· Pressure

· Cure

· Hold time

· Hold pressure

· Mold open

· Speed

· Pressure

· Part ejection

· Speed 

· Time

· Pressure


	MODULE E – INSPECTION/TROUBLESHOOTING

	MODULE DESCRIPTION – The purpose of this module is to teach students how to identify problems and adjust the molding process for optimal performance.  Topics include identifying non-fill, weld lines, burn marks, flash, flow marks, silver streaks, black streaks, sink marks, voids, warpage, cracks, and whitening.  Students will determine corrective action, and adjust appropriate controls and document and catalog all settings.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Identify problems and adjust the molding process for optimal performance.
	E1.1
Identify a non-fill, determine corrective action, and adjust appropriate controls.

E1.1
Identify weld lines, determine corrective action, and adjust appropriate controls.

E1.1
Identify burning, determine corrective action, and adjust appropriate controls.

E1.1
Identify flash, determine corrective action, and adjust appropriate controls.

E1.1
Identify flow marks, determine corrective action, and adjust appropriate controls.

E1.1
Identify silver streaks, determine corrective action, and adjust appropriate controls.

E1.1
Identify black streaks, determine corrective action, and adjust appropriate controls. 

E1.1
Identify sink marks, determine corrective action, and adjust appropriate controls.

E1.1
Identify voids (bubbles), determine corrective action, and adjust appropriate controls.

E1.1
Identify warpage, determine corrective action, and adjust appropriate controls.

E1.1
Identify cracks, determine corrective action, and adjust appropriate controls.

E1.1
Identify whitening, determine corrective action, and adjust appropriate controls.
E1.1
Document and catalog all settings.
	3
3
3
3
3
3
3
3
3
3
3
3
2

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Identify and describe the causes of non-fill (short-shot).

E1.1.2
Describe the procedures for correcting a non-fill.

E1.1.3
Identify and describe the causes of weld lines.

E1.1.4
Describe the procedures for correcting weld lines.

E1.1.5
Identify and describe the causes of burning.

E1.1.6
Describe the procedures for correcting burning.

E1.1.7
Identify and describe the causes of flash. 

E1.1.8
Describe the procedures for correcting flash.

E1.1.9
Identify practical uses of flash.

E1.1.10 
Identify and describe the causes for flow marks.

E1.1.11 
Describe the procedures for correcting flow marks.

E1.1.12 
Identify and describe the causes for silver streaks.

E1.1.13 
Describe the procedures for correcting silver streaks.

E1.1.14 
Identify and describe the causes for black streaks.

E1.1.15 
Describe the procedures for correcting black streaks.

E1.1.16 
Identify and describe the causes for sink marks.

E1.1.17 
Describe the procedures for correcting sink marks.

E1.1.18 
Identify and describe the causes for voids (bubbles).

E1.1.19 
Describe the procedures for correcting voids (bubbles).

E1.1.20 
Identify and describe the causes for deformation (warpage).
E1.1.21 
Describe the procedures for correcting deformation (warpage).

E1.1.22 
Identify and describe the causes for cracks.
E1.1.23 
Describe the procedures for correcting cracks.

E1.1.24 
Identify and describe the causes for whitening.

E1.1.25 
Describe the procedures for correcting whitening.
E1.1.26
Describe how to document and catalog the program.
	2
3
2
3
2
3
2
3
3
2
3
2
3
2
3
2
3
2
3
2
3
2
3
2
3
3

	MODULE E OUTLINE
· Common problem identification
· Non-fill (short-shot)
· Weld lines

· Burning
· Flash

· Flow marks

· Silver streaks

· Black streaks

· Sink marks

· Voids (bubbles)

· Deformation (warpage)

· Cracks

· Whitening

· Problem correction procedures

· Non-fill (short shot)
· Weld lines

· Burning
· Flash

· Flow marks

· Silver streaks

· Black streaks

· Sink marks

· Voids (bubbles)

· Deformation (warpage)

· Cracks

· Whitening

· Document and catalog final process


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
	
	20%
	80%
	

	Module B
	10%
	10%
	80%
	

	Module C
	
	14%
	86%
	

	Module D
	
	56%
	44%
	

	Module E
	
	33%
	67%
	


	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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