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About The Manufacturers’ Association

For more than a century now, we've been how the best minds in manufacturing share knowledge
and resources. We believe a strong manufacturing sector starts with fresh ideas, new information,
and the competitive advantages that follow. Effective training often means the difference
between disrupting and being disrupted—and we strive to provide our members and their
employees with the finest training available anywhere.

Solve the hiring crisis from within.
Today's manufacturers depend on highly trained, techni-
cally skilled employees. In fact, finding and hiring critical
talent is one of the largest challenges many manufacturers
in our region face. There aren’t enough qualified men and
women out there to help manufacturers grow, diversify, or

simply replace retirees.

We've developed our apprenticeship program to change
this. We work with manufacturers to provide world-class,
state-accredited training to their employees. While these
employees can continue working and earning, they'll
also be completing intensive classes and certifications,
off the clock, from the finest instructors in our region.
Which means you'll be able to stop your searching for

qualified candidates—and promote them from within.

Why a course from us?

We're accredited with the Commonwealth of Pennsylvania.
This means the journeyperson certification your appren-
tices earn carry weight not just in your company, but across
the country. Apprentices can even transfer course credits
to Thaddeus Stevens College or Harrisburg Area
Community College to earn an associates degree, should
they wish. And when it comes to course design, we're
committed to working with regional employers to design
courses that meet their practical needs. We meet several
times each year to make sure courses are up to date and

as practical as possible.

The Association offers the following Commonwealth
of Pennsylvania approved skilled trade sponsorships

« Automation Robotics Technician

« Industrial Maintenance Technician

« Industrial Manufacturing Technician (IMT)
» Machinist

« Maintenance Electrician

» Mechatronics

* Quality Control Technician

» Sheet Metal Fabrication

+ Tool and Die Maker



Frequently Asked Apprenticeship Questions

Q: What is an apprenticeship?

A: A registered apprenticeship is a nationally credentialed,
"earn while you learn” model that combines on-the-job
training with related classroom instruction using the highest
industry standards. When you establish an apprenticeship
program, you develop a world-class manufacturing workforce
and enhance your company'’s bottom line.

Q: What apprenticeship trades does the Manufacturers’
Association offer?

A: The Manufacturers' Association offers the following
sponsored trades: Tool and Die, Machinist, Industrial
Maintenance Technician, Mechatronics, Quality Control
Technician, Industrial Manufacturing Technician (IMT),
Automation Robotics Technician, Sheet Metal Fabrication and
Maintenance Electrician.

Q: How long are apprenticeship programs?

A: The length of an apprenticeship program varies depending
on the occupation. They typically last between a year and a
half and five years. Apprentices require 144 hours of classroom
education annually, along with 2,000 hours on

the job each year.

Q: Do apprentices get paid?

A: Yes! An apprenticeship is a career pathway that includes

a paid-work component and an educational or instructional
component, where an individual can obtain workplace-relevant
knowledge and skills. Apprentices are also regularly required
to receive raises and an evaluation every six months. A set
minimum apprentice rate will be established per employer.

Q: Are apprenticeship programs flexible and adaptable?

A: Yes! The apprenticeship model is adaptable based on the
skills required by you, the employer. Some apprentices allow
for grandfathered on-the-job hours or educational hours to
accelerate program completion. For more information, please
contact us.

Q: Do you earn college credit while participating in
apprenticeship programs?

A: Yes! The Manufacturers' Association has partnered with
Thaddeus Stevens and Harrisburg Area Community College to
provide credits towards an Associates Degree. Apprentices
finishing the program receive 33 credits.

Q: How does an apprenticeship program benefit an
employer?

A: First and foremost, apprenticeships help businesses
develop highly-skilled employees. Apprenticeship programs
also reduce turnover rates, increase productivity and lower the
cost of recruitment.

Additional benefits include:

« Customized training that meets industry standards,
tailored to the specific needs of businesses, resulting
in highly-skilled employees.

« Increased knowledge transfer through on-the-job learning
from an experienced mentor, combined with education
courses to support work-based learning.

« A safer workplace that may reduce worker compensation
costs, due to the program’s emphasis on safety training.

« A stable and reliable pipeline of qualified workers.

« A systematic approach to training that ensures employees
are trained and certified to produce at the highest skill
levels required for the occupation.

Q: How much does apprenticeship educational
training cost?

A: An apprenticeship through the Manufacturers Association
is a healthy alternative to other manufacturing trainings. The
Association’s schooling is typically less than three thousand
dollars per year. The state of Pennsylvania does have
programs to help offset the cost of tuition. Ask our Apprentice
Coordinator or Training Coordinator for more information on
these programs!

Q: Where are the courses located?

A: The training program is located at the Manufacturers’
Association in York, PA. With some courses being offered
online.

Q: What is a sponsorship?

A: The Federal and State government require that every
company must be a sponsor or use a sponsorship to register
for an apprenticeship trade. Employers are required to fill out
mandatory paperwork and proposals to the state for approval
and track apprentice progress with the state after each course
to receive their registered journey papers at completion.

Q: Can the Manufacturers’ Association sponsor my
company?

A: Yes! The Manufacturers' Association is a Group Non-Joint
Sponsor, meaning, we can sponsor your company with the
state and save you all the hassle! The Association will gather
and submit your paperwork to the state and track your
apprentices' educational hours and grades.

Q: Where do | sign up?

A: Please contact Chris Zimmerman at the Manufacturers’
Association. He can be reached at 717-843-3891 or
czimmerman@mascpa.org.
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Curriculum




Automation Robotics Technician

Academic Curriculum Course Schedule Example

YEAR m REQUIRED COURSES

One 54 Shop Math |
32 Electrical Theory |
54 Shop Math Il
10 OSHA
150 Total Hours

Two 39 PLC Maint. / Trouble Shooting
54 Shop Math llI
39 Introduction to Robotics
21 Electrical Theory Il
153 Total Hours

Three 18 Blueprint Reading & Measurements
30 Industrial Motor Controls
39 Mechanical Systems
39 Robot Maintenance
39 *Welding |
165 Total Hours

Four 24 Advanced Motor and Drive Controls
45 Pneumatics
36 *Hydraulics
39 Advanced Programming
18 *Machine Installation
162 Total Hours

Total 576 Minimum Hours Required

m ELECTIVE COURSES

18 *Industrial Communication Skills

39 *Welding Il

69 *Shop Practices

30 *Geometric Dimensioning & Tolerance
32 *Solid Works Fundamentals |

24 *Solid Works Fundamentals I

32 *DC and AC Motors and Generators

Note:
A total of 144 hours of instructional training per year
is required to satisfy the Apprenticeship agreement.

Elective courses will be selected by the employer to
satisfy this agreement. There is no maximum. It is at
the employer’s discretion if additional courses are
required to meet their needs.

*Elective courses are identified with an asterisk.



Industrial Maintenance Electrician

Academic Curriculum Course Schedule Example

YEAR m REQUIRED COURSES m ELECTIVE COURSES

One Shop Math | *Advanced Robot Programming
32 Electrical Theory | 39 *Blue Print Reading
54 Shop Math Il 30 *Geometric Dimensioning & Tolerance
10 OSHA 30 *Inspection Equipment

69 *Shop Practices
32 *Solid Works Fundamentals |

150 Total Hours

Two 39 PLC Maint. / Troubleshooting 24 *Solid Works Fundamentals 11
39 Tooling Mfg. Practices 30 *SPC
18 Industrial Communications 39 *Welding I, Introduction
39 DC and AC Motors 39 * Welding Il

32 Electrical Theory |
167 Total Hours

Three 30 Industrial Sensors
45 *Pneumatics Note:
39 Intro to Robotics A total of 144 hours of instructional training per
year (576 hrs./4 yrs.) is required to satisfy the
18 *Machine Installation apprenticeship agreement. There is no maximum.
30 Advanced Industrial Controls The employer has the option to trade out

pre-selected electives or add other electives that

162 Total Hours may better suit their particular needs.

Four 39 PLC A-6000 / 6100 *Elective courses are identified with an asterisk.
30 Furnace Control Systems
36 DC Drives
39 Adjustable Frequency Drives

30 instrument & Calibration

174 Total Hours

Total 576 Minimum Hours Required



Industrial Maintenance Mechanic

Academic Curriculum Course Schedule Example

YEAR m REQUIRED COURSES

One Shop Math |

30 *Materials
54 Shop Math Il
10 OSHA
148 Total Hours

Two 18 Blueprint Reading & Measurements
69 Shop Practices
18 *Industrial Communications
39 Tooling Manufacturing Practice
144 Total Hours

Three 54 Shop Math IlI
32 Electrical Theory |
39 *Welding Intro
18 *Machine Installation
39 Mechanical Systems
182 Total Hours

Four 45 *Pneumatics
36 Maintenance Hydraulics
39 *Welding Il
39 *PLC Maint./ Trouble Shooting
159 Total Hours

Total 576 Minimum Hours Required

m ELECTIVE COURSES

*Jigs & Fixtures

30 *Geometric Dimensioning & Tolerance
60 *CNC |
60 *CNCII

32 *Solid Works Fundamentals |
24 *Solid Works Fundamentals Il
36 *Mold Theory

39 *Die Theory (Basic Die Making)

Note:

A total of 144 hours of instructional training per
year (576 hrs./4 yrs.) is required to satisfy the
apprenticeship agreement. There is no maximum.
The employer has the option to trade out
pre-selected electives or add other electives that
may better suit their particular needs.

*Elective courses are identified with an asterisk.
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Industrial Manufacturing Technician

Academic Curriculum Course Schedule Example

YEAR m REQUIRED COURSES

One Shop Math |

30 *Materials
54 Shop Math Il
10 OSHA
148 Total Hours

Two 18 Blueprint Reading & Measurement
39 Tooling Mfg. Practice
45 Pneumatics
32 Electricity |
36 Hydraulics
170 Total Hours

Total 288 Minimum Hours Required
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m ELECTIVE COURSES

*Geometric Dimensioning & Tolerance
39 *SPC

39 *Welding Intro

39 *Inspection Equipment
24 *Industrial Communications
18 *Machine Installation

39 *Jigs & Fixtures

Note:

A total of 144 hours of Instructional training per
year (288 hrs./2 yrs.) is required to satisfy the
apprenticeship agreement. There is no maximum.
The employer has the option to trade-out
pre-selected electives or add other electives that
may better suit their particular needs.

*Elective courses are identified with an asterisk.



Machinist

Academic Curriculum Course Schedule Example

YEAR m REQUIRED COURSES

One 54 Shop Math |
30 *Materials
54 Shop Math Il
10 OSHA 10
148 Total Hours
Two 18 Blueprint Reading & Measurements
69 Shop Practices
18 *Industrial Communications
54 Shop Math llI
159 Total Hours
Three 39 Die Theory(Basic Diemaking)
60 CNC|
30 GD&T
39 *Welding Intro
168 Total Hours
Four 60 CNCII
39 Jigs & Fixtures
39 *Tooling Mfg. Practices
18 *Machinery Installation
156 Total Hours
Total 576 Minimum Hours Required

m ELECTIVE COURSES

39 *Mechanical Systems

42 *Electrical Theory |

36 *Mold Theory

32 *Solid Works Fundamentals |
24 *Solid Works Fundamentals I
36 *Hydraulics

39 *PLC Maint./ Trouble Shooting
39 *Welding Il

60 *CNCII

Note:

A total of 144 hours of instructional training

per year (576 hrs./4 yrs.) is required to satisfy the
apprenticeship agreement. There is no maximum.
The employer has the option to trade out
pre-selected electives or add other electives

that may better suit their particular needs.

*Elective courses are identified with an asterisk.
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Mechatronics

Academic Curriculum Course Schedule Example

YEAR m REQUIRED COURSES

One 54 tShop Math |
30 *Materials
54 Shop Math Il
10 OSHA
148 Total Hours

Two 18 tBlueprint Reading & Measurements
39 Tooling Mfg. Practice
24 *Industrial Communications
32 *DC & AC Motors & Generators
32 *Electrical Theory |
145 Total Hours

Three 54 Shop Math IlI
39 *tMechanical Systems
39 *Welding Intro
21 Electrical Theory Il
153 Total Hours

Four 39 *Welding Il
45 Pneumatics
36 *Hydraulics
39 PLC Maint./ Trouble Shooting
159 Total Hours

Total 576 Minimum Hours Required
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m ELECTIVE COURSES

36 *Mold Theory

32 *Solid Works Fundamentals |
24 *Solid Works Fundamentals Il
39 *Jigs & Fixtures

32 *tPLC A-6000

39 *PLC Maint./ Trouble Shooting
32 *tPLC A-6100

39 *Welding Il

39 *tIntroduction to Robots

39 *tAdvanced Robot Programming
30 *tIndustrial Controls

30 *tAdvanced Industrial Controls
24 *tDC Drives

30 *tAdjustable Frequency Drives

Note:

A total of 144 hours of instructional training

per year (576 hrs./4 yrs.) is required to satisfy the
apprenticeship agreement. There is no maximum.
The employer has the option to trade out
pre-selected electives or add other electives

that may better suit their particular needs.

*Elective courses are identified with an asterisk.

tRequired for HACC Articulation



Quality Control Technician

Academic Curriculum Course Schedule Example

YEAR m REQUIRED COURSES

One 54 Shop Math |
39 Inspection Equipment
30 Word / Excel
39 SPC
162 Total Hours

Two 18 Blueprint Reading & Measurements
30 GD&T
39 Basic Techniques of Quality
48 Process Analyzing/ Evaluation
10 *OSHA 10
145 Total Hours

Total 288 Minimum Hours Required

m ELECTIVE COURSES

54 *Shop Math I

39 *Jigs & Fixtures

32 *Solid Works Fundamentals |
30 *Materials

Note:

A total of 144 hours of instructional training

per year (288 hrs./2 yrs) is required to satisfy the
apprenticeship agreement. There is no maximum.

It is at the employers discretion if additional elective
classes are required to meet their particular needs.

*Elective courses are identified with an asterisk.
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Structural Metal Fabricator & Fitter

Academic Curriculum Course Schedule Example

YEAR m REQUIRED COURSES

One Shop Math |
30 Materials
54 Shop Math Il
10 OSHA 10
148 Total Hours
Two 18 Blueprint Reading
39 Welding |
18 *Industrial Communications
39 Sheet Metal |
32 Electrical Theory |
146 Total Hours
Three 39 *Mechanical Systems
45 Pneumatics
39 Sheet Metal Il
21 *Electrical Theory Il
144 Total Hours
Four 39 Welding Il
69 Shop Practices
36 *Hydraulics
39 Sheet Metal Design / Application
183 Total Hours
Total 576 Minimum Hours Required
12 Apprenticeship Course Catalog

m ELECTIVE COURSES

*Electrical Theory |
32 *Solid Works Fundamentals |
24 *Solid Works Fundamentals
39 *Jigs & Fixtures

60 *CNCII

45 *Pneumatics

39 *Tooling Manufacturing Practices
Note:

A total of 144 hours of instructional training per
year (576 hrs./4 yrs.) is required to satisfy the
apprenticeship agreement. There is no maximum.
The employer has the option to trade-out
pre-selected electives or add other electives

that may better suit their particular needs.

*Elective courses are identified with an asterisk.



Tool & Die

Academic Curriculum Course Schedule Example

YEAR m REQUIRED COURSES

One 54 Shop Math |
30 *Materials
54 Shop Math Il
10 OSHA 10
148 Total Hours

Two 18 Blueprint Reading & Measurements
18 *Industrial Communications
69 Shop Practices
54 Shop Math llI
159 Total Hours

Three 39 Die Theory (Basic Die-making)
66 CNCI
36 *Hydraulics
18 *Machinery Installation
159 Total Hours

Four 60 CNCII
39 Jigs & Fixtures
36 *Mold Theory
39 *Welding Intro
174 Total Hours

Five 39 *PLC Maint./ Trouble Shooting
39 *Welding Il
60 *CNC I
30 GD&T
168 Total Hours

Total 720 Minimum Hours Required

m ELECTIVE COURSES

39 *Mechanical Systems

32 *Electrical Theory |

32 *Solid Works Fundamentals |
24 *Solid Works Fundamentals I

60 *CNC I

45 *Pneumatics

39 *Tooling Manufacturing Practices
Note:

A total of 144 hours of instructional training per
year (720 hrs./5 yrs.) is required to satisfy the
apprenticeship agreement. There is no maximum.
The employer has the option to trade-out
pre-selected electives or add other electives

that may better suit their particular needs.

*Elective courses are identified with an asterisk.
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Courses

Students are expected to attend 100% of the classes in their course of study. All absences
are recorded and reported to the student’'s employer. We monitor closely to ensure that
apprentices complete 144 hours of classroom study per year. Apprentices are also
reminded that the classroom portion of the training is important. Significant absences
will impact learning and will impact the grade received in the course. Any make-up work
is at the discretion of the instructor and offered only in cases of excused absence.

Adjustable Frequency Drives
36 hours, 12 sessions

COURSE DESCRIPTION
This course will teach the operation and maintenance of
Adjustable Frequency Drives

COURSE OBIJECTIVES

This course covers in detail the operation and understanding
of type of Adjustable Frequency Drives. The student will be
introduced to Drive Fundamentals for VVI, CSIl, PWM, and Flux
Vector Drives.

COURSE OUTLINE

« Draw Block Diagrams of VVI, CSI, PWM, and Flux Vector Drives

« Draw a diagram showing the operation of an AF Drive
working in all 4 quadrants.

« Eliminating reflected voltage on an AF Drive System.

« Designing a cable system that will prevent motor
system damage.

» Selecting the proper stopping method for an AF
drive application.

« Distinguishing the differences between proportional
control, integral control, and derivative control in a
drive regulator.

« The student will apply an AF drive to an application, adjust
and tune it for proper operation.

Basic Die Theory
39 hours, 13 sessions

COURSE DESCRIPTION

This course is designed to teach the principles of blanking
and/or piercing dies; bending; screwing and dowel holes;
die life; punches; pilots; die-block construction; strippers
and stock guides; shredders and knockouts; nest gages;
pushers; die stops; stock materials utilization and strip
layout principles.

COURSE OBJECTIVES

Students will learn basic techniques and theories of building
and stamping dies along with the essential facts of cutting
and forming operations.

COURSE OUTLINE
« Types of dies
« Die construction
« Cutting clearance
» Metal forming
« Die maintenance

Blueprint Reading & Measurements
18 hours, 6 sessions

COURSE DESCRIPTION

This course provides the student with a basic understanding
of blueprint reading. It presents background information on
prints, how multi-view drawings are created, the principles

of projection and instruction in developing the skill of visu-
alization. It explains the interpretation of the dimensional
requirements shown on the print, the interpretation of detailed
drawings that include single part, tabulated detail, stamped
product, and tabulated stamped product drawings. It deals
with sectional views of drawings to include full, offset, aligned,
removed sections, and includes auxiliary views and assembly
drawings. An understanding of Screw Thread Specification will
also be covered.

The student will also gain proficiency in using the most
common machine shop measuring instruments including :
Steel Rule, Outside/Inside Micrometers, Dial/Vernier Calipers,
Telescoping and Small Hole gages, as well as Protractors for
angular measurement.

COURSE OBJECTIVES

This class will prepare the student to be able to read, under-
stand and interpret engineering drawings and be prepared for
the GD&T class. The student will also gain an understanding of
the most common machine shop measuring instruments, and
how to use them accurately.

COURSE OUTLINE
« Blueprint reading explanation/fundamentals
« Intro to Precision Measuring Instruments and Tolerances
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CNCI

60 hours, 20 sessions

COURSE DESCRIPTION
This course is designed to give an introductory working
knowledge of basic CNC programming.

COURSE OBJECTIVES

Student will learn basic programming concepts and
techniques which will include; a study of EIA word address
formats, numerical control systems and machinery, process
planning, two and three axis programming, and math for
numerical control.

COURSE OUTLINE

« Numerical control systems and components

+ Use of various types of CNC machines and tooling

« CNC machining strategies and operations from
working drawings

- Write two and three axis programs in EIA word address
format, for various machine tools

« Apply these methods and techniques to the Machine
shop environment

CNCII

60 hours, 20 sessions

COURSE DESCRIPTION
This course is designed to develop a proficient knowledge of
CNC CAD/CAM programming and machining.

COURSE OBIJECTIVES

The student will learn basic programming concepts and tech-
niques using the latest in computer aided drafting and com-
puter aided machining technologies along with state of the art
indexable tooling.

COURSE OUTLINE

« Fundamentals of computer-aided drafting and machining
technologies

« Creation and manipulation of drawing files

« Machine tool selection

« Machining strategies and operations

* Program management

« Cutting tool technology

« Creation of two-, two-and-one-half, and three-axis CAM
programs in EIA word address formats.

CNCIII

60 hours, 20 sessions

COURSE DESCRIPTION

This course is designed to continue to build on CNC I and Il
with hands on training from programming to running both
milling and turning centers.
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COURSE OBIJECTIVES
CNC 11l will give students an extremely proficient ability to
program and machine, both mill and turn centers.

COURSE OUTLINE

« Creation of two-, two-and-one-half, and three-axis CAM
programs for a milling CNC center and a turning CNC center

« Loading and verification of a milling CNC program on a
stimulator

* Running of the program on the milling center

« Loading and verification of a turning CNC program on a
stimulator

+ Running of the program on the turning center

DC Drives

24 hours, 8 sessions

COURSE DESCRIPTION
This course will teach the operation and maintenance of DC
Drives.

COURSE OBJECTIVES

This course covers in detail the operation and understanding of
analog and digital drives. The student will be introduced to Drive
Fundamentals and will apply a DC Drive to an application.

COURSE OUTLINE

+ Draw Block Diagrams of Analog and Digital drives.

+ Draw a diagram showing the operation of a DC Drive working
in all 4 quadrants.

« Drawing block diagrams for voltage, speed, current, and
torque regulators.

» Design block diagrams of a DC drive system employing
an inter current loop and an outer position loop.

« Selecting the proper stopping method for a DC
drive application.

« Distinguishing the differences between proportional control,
integral control, and derivative control in a drive regulator.

+ The student will apply a DC drive to an application, adjust
and tune it for proper operation.



DC and AC Motors

COURSE DESCRIPTION
This course covers in detail the operation and understanding of
DC and AC motors.

COURSE OBJECTIVES

The student will be introduced to drive fundamentals and will
design a DC motor protection circuit, as well as understand the op-
eration and maintenance of single phase and three phase motors.

COURSE OUTLINE

« Calculate torque, horsepower, and efficiency of a DC motor.

« Apply Lenz's Law and Flemings Law to the operation of DC
motors.

- Draw a diagram of the connections for series, shunt, and
compound DC motors.

+ Wire a shunt DC motor and control the speed by both
armature and field control.

« Given a wire carrying a current in a magnetic field, the
student will be able to predict the direction of motion.

« Use the NEMA classification design letter to determine the
proper starting torque of a motor.

« Calculate motor slip and synchronous speed of a
3-phase motor.

« Draw a physical diagram of a shading pole motor and
determine its direction of motion.

« Draw a wiring diagram of a split phase, dual voltage motor.
Be able to reverse the direction of a split phase motor.

Die Design |

24 hours, 8 sessions

COURSE DESCRIPTION

This course will focus on the initial stages (strip layout) of a die
design to produce the customer’s part, starting with the blank
strip through to the finished part.

COURSE OBJECTIVES

We will look at the Strip Layout that will include creating a flat
blank from a formed part, adding a carrier and how we come to
the decision on carrying the part through the die. We will discover
how to determine the number of stations, types of trimming,
piercing, coining, forming, lancing, pre-shear.

COURSE OUTLINE

« Part Print Dimensioning

« Part Blank Layout
o Various carrier designs
o Single, Dual, Center

« Creating the Progression
o Strip Progression (Pitch)
o Edge Trim
o Piercing Holes & Piloting
o Pre-Trimming for Coins
o Trimming
o Form Layout, Pre-Form, Finish forms

» Forming & Coining
o Pre-Coin
o Secondary Coining
o Coining to reduce material thickness
« Forming bends
« Forming Radii
« Over Bending
» Forming Adjustments
« Progressive Strip Layout Verification
o Carrier Size & Strength
o Reeling Direction
o Strip Length vs. Production Capabilities

Die Design Il

39 hours, 13 sessions

COURSE DESCRIPTION

This course will focus on geometry and construction needed to
create a die in accordance with the strip lay-out considered in
the Die Design | course. The student will learn to utilize standard
die components, and learn standard design practices for
various types of dies.

COURSE OBIJECTIVES

We will look at cutting clearances for various materials and
thicknesses; Die Construction from the Bottom up, Die Shoes,
Die Blocks, Wear Plates, various Stripper Plate designs from
Solid to Spring Loaded Strippers. We will look at Front Load
Dies, 3 Plate Dies, Pocket Dies and the reason for the different
selections. We will look at internal tool design including the
number of idle stations, as well as other types of die operations
required to finish the stamping. Production issues related to
the size and length of the strip will also be discussed. Students
will work in groups to evaluate their understanding of the
material.

COURSE OUTLINE
- Lower & Upper Die Construction
o Wear Plates o Form Tools
o Die Blocks o Various Stripper Guides
o Shim Packs o Stripper Plates
o Back-Up Blocks o Fasteners

o Stop Blocks o Dowels

o Trim Inserts o Tolerances

o Slug Retention o Piloting

o Slug Clearance o Timing

o Coin Tools o And more...
« Detailing

o Drawing Templates

o Title Blocks

o Detailing

o Tolerances

o Revisions
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Electrical Theory |
32 hours, 5 sessions

COURSE DESCRIPTION

This course is designed for entry-level electricians and
mechan-ics. The course is intended to lead the student
through a step-by-step process from basic electricity
principles and theories to a finished product.

COURSE OBJECTIVES

The students will be able to get an understanding of electrical
theory, components, control technology, maintenance
electrician requirements and principles of troubleshooting
techniques in the electrical world.

COURSE OUTLINE
« Basic electricity fundamentals
« Current, voltage, and resistance
« Ohm'’s Law & power equations
« DC and AC circuits
« Series and parallel circuits
« Voltage measurements
» Motor theory and connections/wiring methods
« Three-phase connections and theory
« Relay logic and schematic reading
« Transformers

Electrical Theory Il
21 hours, 3 sessions

COURSE DESCRIPTION

This course provides the advanced fundamentals of
electricity. Emphasis is directed towards understanding the
technical aspects of electricity and their application in
manufacturing.

COURSE OBJECTIVES

This course expands on the knowledge learned of Level |
Electrical Theory. Level | Electrical Theory is a prerequisite,
unless proof is provided of extensive electrical knowledge.

COURSE OUTLINE
« AC principals
* Inductance
- Capacitance
» Circuit analysis
 AC power, power factor
« Power factor correction
« Single phase and three phases
« Transformers
» Motors
« Participants will also earn an NFPA 70e LOTO
Certification
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Geometric Design & Tolerance (GD&T)

30 hours, 10 sessions

COURSE DESCRIPTION
This course is a study of the geometric controls set forth in
ASME standard Y14.5M-1994 - Dimensioning and Tolerancing.

COURSE OBJECTIVES

Upon completion of the course, the student will demonstrate a
beginner’s level ability to interpret a symbolic language used
on engineering drawings to communicate geometric
information.

COURSE OUTLINE
« Datums — Constrained Motion; MMB and RMB related to
Features of Size Datums
« Feature Control Frame — Interpreting the symbols in each
compartment

« Position - Basic Dimensions; Analysis of Material Condition
Modifiers (MMC, LMC RFS)

* Rule #1 - Implied Form Error if Size Only is Specified
Form & Orientation Controls - Definitions, Tolerance Zones,
Inspection Practices

« Profile & Run-out - Definitions, Tolerance Zones, Inspection
Techniques.

» Modifying Symbols — Tangent Plane, Unequal, Projected
and others.

Hydraulics

36 hours, 12 sessions

COURSE DESCRIPTION

This course is designed to give students an understanding of
basic physics and the ability to recognize definitions for force,
friction, and inertia.

COURSE OBIJECTIVES

The student will be able to describe atmospheric pressure and
its effects on pumping systems. The student will also be able
to recognize pump captivation and locate its cause. The
student will be able to identify different types of pumps,
explain their operation, perform calculations and formulas,
and identify hydraulic cylinders and hydraulic motors.

COURSE OUTLINE

» Perform calculations

« Draw static hydraulic systems to calculate the force of a
cylinder

« Identify and explain the operation of check valves; two-,
three-, and four-way valves; and control valves

« Explain how a check valve is used



Industrial Communication Skills
18 hours, 6 sessions

COURSE DESCRIPTION

This course is designed to give students an understanding of
basic industrial communication skills, going beyond everyday
verbal communication.

COURSE OBIJECTIVES

Students will learn how to communicate effectively with
different types of individuals and their personalities through
DISC. Students will learn communication with different types
of people, different diversities and backgrounds, age, and
gender. Students will lean effective conflict negotiation skills
and problem-solving skills through communication.

COURSE OUTLINE

« DISC personality style test

« DISC profiling

« Navigating conflict through communication
« Communicating across a diverse workforce

Industrial Controls
30 hours, 10 Sessions

COURSE DESCRIPTION

This course will introduce the students to control technology
and teach them troubleshooting techniques. Each student will
wire several industrial control circuits employing motor
starters and relays.

COURSE OBIJECTIVES

This class will prepare the student to recognize the various ele-
ments of motor controls and the techniques used to maintain
them in a work environment. The student will develop a sound
understanding of relay control circuits and motor starters.

COURSE OUTLINE
« Rebuilding a relay
« Design and draw an industrial control circuit
« Wire a control panel
« Reversing starters by designing several control circuits
« Relating interlock protection to four way, three position
valves

Inspection Equipment
30 hours, 10 sessions

COURSE DESCRIPTION

This course will cover the basic operation of the most common
measuring instruments and inspection equipment found in
today’s manufacturing quality labs.

COURSE OBJECTIVES

The student will learn the functions and capabilities of each
instrument and how to take and record accurate measurement
readings. Also covered will be proper care and calibration
checks of each instrument. Included instruments will be: Steel
Rule, All types of Micrometers, Dial/Vernier Calipers, Gage
Pins/Blocks, Dial Indicators, Dial/Vernier Hight gage, Digital/
Dial Drop gage, Tool Makers Microscope, Optical Comparator,
etc.

COURSE OUTLINE
« Instrument application / selection
« Direct / Indirect Measurements
» Recording Data
» Accuracy & Error
- Gages
« Calibration
« Care and maintenance

Jigs & Fixtures
39 hours, 10 sessions

COURSE DESCRIPTION

This course is designed to give the student an understanding
and working knowledge of how and why jigs and fixtures are
designed and built as they are. Two fundamental tool-design
principles are constantly stressed: simplicity and economy.
The student will learn how to save money in production of a
fixture by learning to be cost-effective while ensuring that the
tool has the capacity to perform all its intended uses and
functions.

COURSE OBIJECTIVES

Upon completion of the course, the student will understand
jigs and fixtures and their purpose in manufacturing.

The student will have a limited ability to assist in design and
build.

COURSE OUTLINE
« Basic Types and Function of Jigs and Fixtures
+ Purpose of Tool Design and consideration of design
economics, basic construction principles
« Supporting and locating principles
« Designing and constructing
« Welding and inspection tooling
« Tool Materials
« Clamping and Work-holding Principles
« Tool Drawings
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Machinery Installation
18 hours, 6 sessions

COURSE DESCRIPTION

This course is designed to help students develop a working
knowledge of the methods and procedures required to install
manual lathes and milling machines as well as CNC lathes and
machining centers.

COURSE OBJECTIVES
The student will learn all the above skills through labs and
exercises, using various Machine installation manuals.

COURSE OUTLINE

« Use safe Installation practices

« Layout the required installation area

« Prepare the mounting surface footprint to properly
support the machines

« Properly Level and align the machines

» Degrease and lubricate machines as required

« Prepare and provide the appropriate electrical service to
the machine

« Prepare and provide the appropriate pneumatic lines to
the machine

« Conduct startup procedures

Mechanical Systems
39 hours, 13 sessions

COURSE DESCRIPTION

This course is designed to instruct students on proper
removal and installation of bearings, pulleys, chains,
sprockets, gears and couplings. Also covered are lubricating
and troubleshooting mechanical systems.

COURSE OBIJECTIVES

The student will learn proper alignment procedures and will
perform alignment on chain drives and belt drives. The
student will also learn the four-step coupling alignment and
will perform it on shafts and couplings using a dial indicator.
Also covered are motor and pump alignment and
determining the cause of overloading

COURSE OUTLINE

« Identify and select the proper replacement, removal, and
install bearings

« Select and replace belts, pulleys, chains, sprockets, and
gears

« Install and align drive couplings

« Identify and select the proper lubricant for machine
applications

« Perform parallel and series shaft alignment

» Check the loading on a machine and determine the root
cause for overloading
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Materials
30 hours, 10 sessions

COURSE DESCRIPTION
This course is designed to offer an in-depth study of
materials, tool steel, and the heat treat processes involved.

COURSE OBJECTIVES

Upon completion of the course, the student will have
removed the mystery that surrounds tool steel and the heat
treatment process. The student will get a thorough
understanding of how to heat treat parts without sacrificing
wear and learn how to minimize loss from cracking and
distortion. Students will be introduced to tool steel selection
by looking at 28 of the more popular grades of tool steel and
3 alloy steels.

COURSE OUTLINE

» Defining tool steel

« Defining heat treatment

« Basic furnace room tools

« Surface protection

» Heat-treating A2, A6, H13, S7, D2, M2, W1, CPM 10V, 4140
tool steel

- Cryogenics

+ Guidelines for grinding hardened tool steel

« Good design practices

« Welding tool steels

* The effects of EDM

» Tool steel selection

Mold Theory

36 hours, 12 sessions

COURSE DESCRIPTION

The course is designed to introduce students to injection
molding. The course will include an introduction to plastics—
understanding how plastic flows, injection mold process, and
cooling systems.

COURSE OBIJECTIVES
This course will give the student a basic knowledge of all
things injection molded.

COURSE OUTLINE
* Resins
« Plastic flow
+ Molding process
+ The cooling system
» Melt system
« Basic tool designs



Advanced Motor and Drive Controls
30 hours

COURSE DESCRIPTION

This course will teach the student to troubleshoot complex re-
lay control circuits. The student will be timed will finding bugs
that the instructors will install in control panels.

COURSE OBIJECTIVES

The student will improve their troubleshooting techniques by
simulation software. The student will be introduced to new
techniques for locating blown fuse problems and will test their
knowledge using circuit fault simulation software.

COURSE OUTLINE

« Design circuits from functional descriptions

« The student will wire a circuit of their own design

« Design and wire circuits using pneumatic and motor driven
timers

« The student will design, wire, and troubleshoot several
timer circuits

+ The student will complete a timed final test on their
troubleshooting skills using a portable machine tool that
employs timers

OSHA 10 Safety

10 hours, 2 sessions

COURSE DESCRIPTION

This two-day, ten-hour course provides the participant with
training on topics important to understanding OSHA
requirements. This class is OSHA-approved and comes with
an OSHA 10-hour certification card.

COURSE OBJECTIVES

This course covers OSHA 10 regulations through SAFE
management principles that can make your company both
compliant with OSHA and a safer place to work.

COURSE OUTLINE

« Compliance requirements

» Reporting requirements

» Enforcement

« Penalties

» General facility safety

« Techniques to minimize injuries and illness

PLC Maintenance Troubleshooting
(Siemens, Omron & PLCNext)

39 hours, 13 sessions

COURSE DESCRIPTION

The course is designed to introduce students to trouble-
shooting and PLC maintenance. Some topics covered will be
input/ output devices, sensor types, solenoids etc.; numbering
systems; I/O processing; how a PLC operates; ladder
program-ming; and how to read and understand a PLC
program.

COURSE OBIJECTIVES
This course will give the student a good beginning knowledge
of troubleshooting and maintaining PLCs.

COURSE OUTLINE
* Troubleshoot a PLC input
« Troubleshoot a PLC output
« Troubleshoot a PLC program input
+ Troubleshoot a PLC program output

Intro to PLC, Diagnostics &
Troubleshooting (Allen Bradley)

24 hours, 3 Sessions

COURSE DESCRIPTION

This course is designed to introduce students to the role of
PLCs in automation engineering and educate students on
how to troubleshoot and diagnose controls related problems
by navigating and monitoring RSLogix5000 Software. Topics
will include PLC Hardware components, input/output devices,
digital vs analog signals, PLC I/O schematics, ethernet
networks, connecting to an Allen Bradley ControlLogix/
Compact Logic Series PLC, read basic ladder logic and
navigate RSLogix5000.

Advanced PLC Troubleshooting &
Programming (Allen Bradley)

24 hours, 3 sessions

COURSE DESCRIPTION

This course is designed to introduce students to basic
programming of PLCs in ladder logic syntax. This course will
be taught on Allen Bradley ControlLogix/CompactLogix series
processors. The topics covered include data structures,
program structures, flow of ladder logic, tags and aliasing, how
to create and reference instructions and downloading files to
the PLC. At the conclusion of class, students will be able to
understand fundamentals of data and program structure,
create tags and aliases in tag database as well as ladder, write
latching circuit in ladder logic, utilize basic pre-defined
instructions and download PLC code.
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Pneumatics
45 hours, 15 sessions

COURSE DESCRIPTION
This course focuses on Industrial Pneumatic Systems.

COURSE OBJECTIVES

The student will acquire the basics of Pneumatics and will learn
to troubleshoot pneumatic systems down to the component
level. Also introduced is Air Logic and understanding
schematics.

COURSE OUTLINE
« Understanding symbols
« Pneumatic safety
« Basic controls & circuits
« Standard fittings, switches, & valves
« Troubleshooting

Rigging, Pipefitting & Line Breaking

39 hours, 13 sessions

COURSE DESCRIPTION

This 39-hour course includes the fundamentals of line
breaking, pipefitting and rigging. Students will understand
types of valves used in industry, pipe markings, differences

between double block and bleed and the PPE required to open

process lines safely. Students will be able to identify piping
system material, size, and strength by ANSI pipe measuring
protocol. The students will select proper fitting or joint for
given piping scenarios and demonstrate proper fitting
procedures. Threading, pipe flanges and hanger systems will
also be covered. Lastly, students will be given the foundation
to safely rig wire ropes, natural and synthetic ropes, slings and
lifting equipment. Students will learn the physics of force,
center of gravity, mechanical advantage, and levers.

Introduction to Robotics
39 hours, 13 sessions

COURSE DESCRIPTION

This course will introduce students to robotic mechanisms and
their control systems. This course utilizes an ABB IRB 120 six-
axis robot. In this course, students will learn to write a basic
pick and place program and be challenged with providing a
solution for a simple application.

COURSE OBIJECTIVES
Students will be able to apply knowledge gained from this
course to other motion control systems.

COURSE OUTLINE

« System fundamentals

- Applications

» Manipulators

« Basic kinematics and programming
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Robot Specific Maintenance
39 hours, 13 sessions

COURSE DESCRIPTION
This course will provide students with fundamental knowledge
of robot maintenance.

COURSE OBJECTIVES
Students will understand robot systems and components.

COURSE OUTLINE

» Basic robotic troubleshooting methods

« Handling advanced robotic troubleshooting
 Preventative maintenance

 Required maintenance

Advanced Robotic Programing
39 hours, 13 sessions

COURSE DESCRIPTION

In this course, students will learn advanced programming
expanding on the knowledge they received in Introduction to
Robotics, which is a mandatory prerequisite.

COURSE OBIJECTIVES
The student will learn how a robot will be a small part of a
larger automated control system.

COURSE OUTLINE
« Advanced programming
« Interacting with a PLC and HMI
« Basic control system design
« Safety
<10
« Communication protocol
« Handshaking and debugging



Shop Math |

54 hours, 18 sessions

COURSE DESCRIPTION

This course offers a review and understanding of common
fractions, decimal fractions, percentages, linear measurement
(English/metric), and the fundamentals of algebra.

Also included is the study and manipulation of common shop
formulas including speeds & feeds, cutting time, and gear
ratios & dimensions.

PREREQUISITE

A student must be recommended by their company for
enrollment in Apprenticeship Program and must be able

to read and write English at a 9th grade level; add, subtract,
multiply, and divide, or have a recommendation for exception
from the course instructor and approval of the company
representative.

COURSE OBJECTIVES

Upon completion of the course, the student will
understand algebraic functions and be prepared for next
level of math courses, geometry, and trigonometry.

COURSE OUTLINE
« Addition, subtraction
* Fractions
« English and metric
« Fundamentals of algebra
« Shop formulas

Shop Math II

54 hours, 18 sessions

COURSE DESCRIPTION:
This course presents a review of algebra and teaches the
fundamentals of plane geometry, geometric figures, and
right-angle trigonometry.

PREREQUISITE:

Student must have successfully completed the Shop Math

| course or have a recommendation for exception from the
course instructor and approval of the company representative.

COURSE OBIJECTIVES:

Upon completion of the course, the student will have an
analytical approach to problem solving in understanding the
fundamentals of right-angle trigonometry and the principles
of plane geometry.

COURSE OUTLINE:
A. Plane Geometry — Geometric Figures
« Geometric principles for lines, angles, and polygons
« Geometric principles for circles, lines, and angles of
circles
« Pythagorean theorem

B. Trigonometry-
« Functions and inverse functions of trigonometry
» Solving right triangles
« Trigonometry for practical machine applications

Shop Math Il

54 hours, 18 sessions

COURSE DESCRIPTION:

This course offers the study of oblique triangles using law

of sines/cosines, areas/volumes/weights of geometric shapes,
and Cartesian/polar coordinates. Also included is the
application of Basic Machine Shop formulas found in the
Machinery Handbook and measurement labs, including:
precision gage blocks, thread measurement over wires, etc.,
and working with compound angles.

COURSE OBIJECTIVES:

Upon completion of this course, the student will have gained
an understanding of how to apply basic machine shop for-
mulas to practical applications; establish Cartesian and polar
coordinates; work with tolerancing and clearance/interference
fits; and calculate basic compound angles.

COURSE OUTLINE:
+ Oblique triangles: law of sines and cosines
» Areas and volumes of geometric shapes
« Cartesian and polar coordinates
« Practical precision measurement
« Complex practical machine applications
« Compound angles
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Shop Practices
69 hours, 23 sessions

COURSE DESCRIPTION:

This course offers an audit of the operation and function of
the following machines: cutoff saw, band saw, pedestal
grinder, belt sander, drill press, lathe, vertical milling machine
surface grinder, heat treatment, honing machine, etc. One
half of the course will be in the training center shop
performing layout work, demonstrations, and hands on
fabrication of a small tool of their choosing.

COURSE OBJECTIVES:

Students will have a general understanding of covered
machines including presentation and knowledge skills
necessary to maneuver/operate on the shop floor.

COURSE OUTLINE:
- Safety
» Shop math Review
« Print reading review
» Measuring skills review
« Tool layout
« Drill press
« Cut-off saw
« Band saw
 Operation of the Horizontal Lathe
 Operations of a vertical milling machine
» Operations of a surface grinder

Solid Works Essentials

Online Simulations with a live instructor.
Become more efficient with the mechanical software, with
this 4 day course!

COURSE DESCRIPTION

The Solid Works Essentials 4-day class offers exposure to the
Solid Works mechanical design software to build parametric
models of parts and assembilies. This course is required to
attend Solid Works Drawing.

COURSE OUTLINE

« Hands on Training from Top Experts!Create 3D Parts from
2D Sketches

« Increase Drawing Speed

 Drawing Sheets, Views, Formats & Templates

» Dimensions & Annotations

« Bill of Materials and Tables

« Performance and Display Issues

+ Drawing References and Comparison
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Solid Works Drawing

Online Simulations with a live instructor.

COURSE DESCRIPTION

The Solid Works Drawling Class offers exposure to the Solid
Works mechanical design software to build parametric models
of parts and assemblies. Prerequisite: mechanical design
experience and completion of the Solid Works “Getting Started
Tutorial” included with the software.

COURSE OUTLINE
« Create templates and formats that fit your individual needs.
« Incorporate different types of tables into your drawings.
» Apply the skills mastered in Fundamentals | to assemblies.
« Drawing references & comparisons.
« Learn to fix performance & display issues.
« Bill Material & Tables
« Dimensions

Statistical Process Control (SPC)
39 hours 13 Sessions

COURSE DESCRIPTION

SPC covers statistical methods to monitor and control a
process for early detection and prevention of problems,
rather than the correction of problems after they have
occurred.

COURSE OBJECTIVES

This course is designed to teach the participant to solve
problems, reduce errors and improve customer service by
examining a variety of problem solving and planning
techniques applied to the production/manufacturing or
service delivery process.

COURSE OUTLINE

Introduction to manufacturing process variation
* Quality cost concept

« Sampling and probability

» Pre-control charting

« X bar and R control charts

« Attribute vs variable charting
 Control chart interpretation

» Root Cause Analysis

« Process capability ratios and usage
 Applied statistical methods
 Preventative vs. corrective actions



Tooling Manufacturing Practices
39 hours, 13 sessions

COURSE DESCRIPTION:

This course offers an audit of the operation and function of the
following machines: cutoff saw, band saw, pedestal grinder,
belt sander, drill press, lathe, vertical milling machine, surface
grinder, heat treatment, honing machine, etc.

COURSE OBIJECTIVES:

Students will have a basic understanding of manufacturing
processes and equipment. This course is designed through
classroom theory and visits to manufacturing facilities to
provide this necessary foundational knowledge. This course
covers basic processes and machinery used in the job shop,
tool room, or small manufacturing facility, as well as the
advanced equipment used in larger operations. This course
also covers material physical properties, testing, and
treatment. Quality measurement and gauging, process
planning, and manufacturing systems are included.

COURSE OUTLINE:
« Quality systems/assurances
» Measurement and gaging
« Material properties, thermal properties

Introduction to Welding
39 hours, 13 sessions

COURSE DESCRIPTION:

This course is designed to give apprentices a basic
understanding and introduction to MIG, TIG, and Stick
Welding. Classroom instruction will include process
descriptions/application.

COURSE OBIJECTIVES:

Students will gain a better understanding of welding
knowledge and enjoy practical instruction for sheet metal
welding that includes gas metal arc welding and plasma
cutting. Welding and brazing processes will be demonstrated,
but not instructed.

COURSE OUTLINE:
« Introduction and course overview
« Stick welding/general information
« GMAW-MIG welding
* GTAW-TIG welding
« OXY-fuel brazing
« Cutting processes
« General review of all processes

Welding Il

39 hours, 13 sessions

COURSE DESCRIPTION:

This course is taken after Introduction to Welding with a heavy
focus on TIG Welding. It is often taken by apprentices in their
final year of instructional training.

COURSE OBJECTIVES:
Students will gain a better understanding of welding and
enjoy practical instruction for TIG Welding.

COURSE OUTLINE:
« Introduction and course overview
* GTAW-TIG
« Simulated projects
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