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BotsIQ Academy
Introduction to Manufacturing Course with Description:
Basic Measurement 101 - The class “Basic Measurement” offers an overview of common gaging
and variable inspection tools and methods. Variable inspection takes a specific measurement
using common devices such as calipers and micrometers. The sensitivity of the instrument must
be greater than the measurement being taken. Both calipers and micrometers are read by finding
the alignments in lines on the devices. Gages, such as gage blocks, plug gages, ring gages, and

thread gages, reveal whether a dimension is acceptable or unacceptable without a specific
quantity. All inspection devices should be properly mastered and maintained to retain accuracy.
One of the fundamental activities of any shop is the measurement of part features. Consistent
measurement and inspection maintains standardization and ensures that out-of-tolerance parts do
not reach customers. After taking this class, users should be able to describe the use and care of
common inspection instruments and gages used in the production environment.

Course Objectives


Define inspection and standardization.



Distinguish between accuracy and precision.



Distinguish between gaging and variable inspection.



Define sensitivity in measuring instruments.



Describe the steel rule.



Describe calipers.



Describe the micrometer.



Explain the vernier scale.



Identify commonly used micrometers.



Describe gage blocks.



Describe go/no-go gaging with plug gages.



Identify other commonly used gages.



Describe height gages and granite plates.



Recognize the importance of mastering and calibration.

To learn more, visit: http://www.toolingu.com/class-140010-basic-measurement.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Blueprint Reading 131 - This class provides a thorough understanding of blueprints and how to
read them. Blueprints are documents that contain three major elements: the drawing, dimensions,
and notes. The drawing illustrates the views of the part necessary to show its features. Together,
the extension and dimension lines on the drawing indicate dimensions and specific tolerance
information of each feature. The notes contain administrative and global information about the

part. A blueprint contains all instructions and requirements necessary to manufacture and inspect
a part.
An understanding of how to read a blueprint is critical to manufacture and inspect parts to
accurate specifications. Accurate blueprint creation helps to ensure that finished parts will function
in a way that meets the original intent. After taking this class, users should be able to read a basic
blueprint and determine the critical features on a part that need to be measured.

Course Objectives


Define blueprint. Identify the three basic elements of a blueprint.



Explain what an orthographic view is and the six possible basic views.



Distinguish between auxiliary and section views.



Identify the types of section views.



Describe how to show part edges.



Identify how to indicate dimensions.



Describe the appearance and use of center, break, and phantom lines.



Identify how section views are displayed.



Identify the dimensions on a blueprint.



Describe descriptive dimensions.



Describe functional dimensions.



Describe the appearance and use of notes.



Explain how to use scale and tolerance information on a print.

To learn more, visit: http://www.toolingu.com/class-120035-blueprint-reading.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Essentials of Communication 120 - This class describes key types of communication and
common roadblocks to communication, as well as how to use effective communication as a tool
to help build teamwork and manage conflict. Includes an Interactive Lab.

Course Objectives


Describe communication.



Describe key steps involved in listening.



Describe empathetic listening.



Explain how to clarify a message.



Describe verbal communication.



Describe nonverbal communication.



Describe written communication.



Describe how to prepare for communicating in different settings.



Identify common roadblocks to communication.



Identify steps for successfully running a team.



Describe conflict stimulation.



Identify steps for resolving unhealthy conflict.

To learn more, visit: http://www.toolingu.com/class-950120-essentials-of-communication.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Intro to Additive Manufacturing 111 - This class provides an overview of additive manufacturing (AM),
including its history, advantages, disadvantages, basic steps, methods, and materials. Additive
manufacturing is a rapidly growing industry that allows for rapid prototyping and the creation of more
complex and functional parts, including end-use parts and traditional manufacturing tooling. AM
encompasses a variety of build methods, such as material jetting and material extrusion.
An understanding of the AM basics is useful for anyone working in the manufacturing industry. AM methods
often streamline manufacturing processes and improve products and profitability. After completing this
class, users will have gained important foundational AM knowledge, including the different AM methods and
processes, the uses of AM, and the potential for future AM industrial growth.

Course Objectives


Distinguish between additive manufacturing and traditional manufacturing.



Explain the history of AM.



Describe the advantages and disadvantages of AM.



Describe the use of AM as a secondary process.



Describe the general AM process steps and computer networking.



Distinguish between AM methods that deposit build material.



Distinguish between AM methods that manipulate build material in or on a component.



Describe the different ways in which AM techniques construct part layers.



Describe considerations for designing for AM.



Describe the types of AM materials.



Describe the types of available additive manufacturing machines.



Describe AM support structures and part orientation.



Describe AM post-processing.



Describe CAD software and its use in additive manufacturing.



Describe the use of STL and related files in AM.



Describe G-code and its use in additive manufacturing.



Describe the future of additive manufacturing.

To learn more, visit: https://www.toolingu.com/class/510010/introduction-to-additive-manufacturing-111

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Intro to Assembly 100 - This class describes the common assembly methods of mechanical
fastening, adhesive bonding, and welding.

Course Objectives


Define assembly.



List common methods of assembly.



Define mechanical fastening.



Describe the advantages and disadvantages of mechanical fastening.



Define adhesive bonding.



Describe the advantages and disadvantages of adhesive bonding.



Define welding.



Describe the advantages and disadvantages of welding.



Define assembly line.



Describe how a manual assembly line works.



Describe how an automated assembly line works.



List common tools used in assembly.

To learn more, visit: http://www.toolingu.com/class-700100-intro-to-assembly.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Intro to Fluid Systems 100 - This class provides an introduction to fluid power systems, including
hydraulic and pneumatic components.

Course Objectives


Describe power transmission systems.



Describe fluids.



Describe fluid power.



Describe the properties of hydraulic fluid.



Describe pneumatic fluid.



Describe fluid power system components.



Describe a hydraulic pump.



Describe an air compressor.



Describe a control valve.



Describe an actuator.



Describe a fluid conductor.



Describe the advantages of fluid power.

To learn more, visit: http://www.toolingu.com/class-570100-intro-to-fluid-systems-1.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Intro to Mechanical Systems 101 - This class provides a foundational overview of mechanical
systems. Simple machines, such as the lever, incline planed, and wheel, are the building blocks of
even the most complex mechanical systems. Both simple and complex machines manipulate
mechanical forces, including distance and friction, in order to achieve mechanical advantage.
Understanding how simple machines work is essential to understanding and working with any type
of machinery. This includes being familiar with each type of simple machine as well as its
components, function, and mechanical advantage, all of which serve as the basis for
understanding advanced mechanical topics. Without the foundational information presented in this
class, users will not be prepared to study more complex aspects of mechanical systems.

Course Objectives


Describe mechanical systems.



Describe the factors affecting mechanical advantage.



Describe the three classes of levers.



Describe the wheel and axle.



Describe a fixed pulley.



Describe a movable pulley.



Describe the difference in mechanical advantage between movable pulley systems.



Describe the inclined plane.



Describe the wedge.



Describe the screw.



Describe the gear.



Describe different types of gears.



Describe the cam.



Distinguish between other devices used in mechanical systems.

To learn more, visit: http://www.toolingu.com/class/440010/introduction-to-mechanical-systems-101

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Intro to OSHA 101 - This class provides an introduction to the purpose of OSHA and how its
standards and guidelines affect employers and employees. Most U.S. workplaces are covered by
OSHA, and its existence has greatly improved workplace safety. Some industries are not covered
by OSHA, however, and some states have safety programs that take the place of OSHA. OSHA
standards are enforceable by law. Compliance with OSHA standards is enforced by inspections

and record keeping, which have specific steps and requirements. Employers and employees have
different rights and responsibilities regarding OSHA standards.
Both employers and employees benefit from basic knowledge about OSHA's purpose, standards,
and practices. Violations of OSHA standards are punishable by law and render the workplace
unsafe for all personnel. A basic awareness of the standards, rights, and responsibilities will help
employees to bolster workplace safety as well as keep the workplace legally compliant.

Course Objectives


Define OSHA.



Distinguish between employees covered by OSHA and those who are not.



Define "standard" as used by OSHA.



Describe the various hazards covered by OSHA standards.



Describe OSHA's compliance program.



List the order of priority for OSHA inspections.



List the steps in an OSHA inspection.



Describe the involvement of employees in OSHA onsite inspections.



Describe employer responsibilities for workplace safety standards.



Describe the rights of employers regarding OSHA standards.



Describe employee responsibilities for maintaining workplace safety.



Describe the rights of employees regarding OSHA safety standards.



Define variance. Distinguish between the types of variances.



Describe OSHA recordkeeping and reporting requirements for employers.



Explain recordable incident standards.



Describe methods of obtaining further information on workplace safety.

To learn more, visit: http://www.toolingu.com/class-160010-intro-to-osha.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Intro to Robotics 201 - This class describes the basics of industrial robotics, including types, applications,
and programming methods. Industrial robots are reprogrammable machines that can perform repetitive or
dangerous tasks with a high degree of accuracy. Manufacturers increasingly use robots to perform such
tasks in order to speed up production, improve part quality, and preserve operator safety. However, robots
require human engineers and operators to program, maintain, repair, and oversee them.
Industrial robots are highly complex machines that come in a number of types, including stationary robots
and mobile robots. These robots are made of a number of intricate components that must be assembled
and maintained properly. Similarly, all robots must be programmed to perform a task, and that programming
can require adjusting. After taking this class, students will know the basic robot components, type,
applications, and programming methods, as well as safety protocols.

Course Objectives


Describe industrial robots.



Describe the different characteristics of industrial robots.



Describe the basic components of industrial robots.



Describe the axes that define robotic movement.



Describe the different degrees of freedom that enable robotic movement.



Describe the different coordinate systems used to program robotic movements.



Describe the different types of joints an industrial robot may have.



Describe the different categories of industrial robots.



Describe the different types of mobile industrial robots.



Describe robotic arms.



Describe serial and parallel robotic arms.



Describe the different types of robotic arms.



Describe the welding applications of industrial robots.



Describe material-handling applications of robots.



Describe the additional industrial robot applications.



Describe artificial intelligence and its use in robotics.



Describe the different robot programming methods.



Describe safety precautions for working with robots.

To learn more, visit: https://www.toolingu.com/class/620210/introduction-to-robotics-201

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Intro to CNC Machines 201 - “Intro to CNC Machines” provides a comprehensive introduction to
computer numerical control (CNC), which uses numerical data to control a machine. CNC
machines rely on a system of three linear and three rotational axes in order to calculate the motion
and position of machine components and workpieces. A machine control unit controls and guides
the movements of the machine tool. This class also describes PTP positioning, which moves to

the end position before the tool begins to cut, and continuous path systems that can move a tool
along two or more axes at once and cut during the movement. Additionally, closed-loop systems
provide feedback, while open-loop systems do not.
CNC machines are used to make a variety of products using a number of different processes. With
proper training, a human operator can use CNC machines to make accurate parts with decreased
risk of error. After taking this class users should be able to describe common components of CNC
machine tools and controls.

Course Objectives


Describe how CNC machines have benefited modern manufacturing.



Describe the origin of CNC machines.



Identify common methods of CNC movement.



Identify different varieties of CNC machines.



Explain the role of axes in the Cartesian coordinate system.



Identify positive and negative movement along machine axes.



Describe rotational axes and movement.



Describe contouring movements.



Describe the role of the machine control unit.



Distinguish between point-to-point positioning and continuous path movement.



Contrast open-loop and closed-loop systems.



Describe the role of servomotors.



Distinguish between different feedback devices.



Describe various input methods.



Describe different control and operation features available to the CNC machine.

To learn more, visit: http://www.toolingu.com/class/340110/introduction-to-cnc-machines-201

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Introduction to Mechanical Properties 111 - "Intro to Mechanical Properties" provides a thorough
introduction to key mechanical properties, such as tensile strength, hardness, ductility, and impact
resistance. This class discusses how shear, compression, and tensile stress impact a material's
properties, how force is shown on a stress-strain graph, and common methods manufacturers use
to test a material's strength. To make quality products, manufacturers must anticipate how a

material responds to shaping and cutting forces and understand how that material will ultimately
function once it reaches the customer. Evaluating a material's mechanical and physical properties
is the first step to choosing reliable tooling and processing methods. After taking Intro to
Mechanical Properties, users will know more about hardness, ductility, and strength, what
materials exhibit these characteristics, and common methods a facility might use to test these
qualities.

Course Objectives


List the four types of manufacturing materials.



Define physical properties and mechanical properties.



Describe how mechanical properties relate to manufacturing applications.



Describe stress and strain. Distinguish between elastic deformation and plastic deformation.



Distinguish between elastic deformation and plastic deformation.



Define tensile stress, compressive stress, and shear stress.



Describe aspects of a stress-strain graph.



List several important mechanical properties.



Define tensile testing.



Describe ductility.



Describe toughness.



Describe hardness.



Define the major types of hardness tests.

To learn more, visit: http://www.toolingu.com/class-180020-introduction-to-mechanical-properties.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Introduction to Metals 121 -"Intro to Metals" provides an overview of popular ferrous and
nonferrous metals and their properties. This course introduces users to the three types of metal
crystal structures, how grains develop in metal, the purpose of heat treating, and how these
aspects impact a material's characteristics. Steel, aluminum, titanium, and other metals have a
wide range of commercial and advanced applications, including structural shapes, machine

components, and medical devices. To choose the best material for a project, manufacturers must
first understand how different metals respond to heat, pressure, electricity, chemical exposure, and
weather. After completing Intro to Metals, users will know how various metals function in different
environments, making them better equipped to select materials and tooling.

Course Objectives


List the four types of manufacturing materials.



Describe the physical properties of metals.



Describe the mechanical properties of metals.



Define the main types of metal crystal structures.



Describe the properties found in each type of crystal structure.



Describe grain growth.



Describe the connection between grain structure and mechanical properties.



Distinguish between pure metals and alloy metals.



Distinguish between ferrous metals and nonferrous metals.



Define steel and cast iron.



Describe steel.



List examples of nonferrous metals.



Describe superalloys.

To learn more, visit: http://www.toolingu.com/class-180030-introduction-to-metals.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Math Fundamentals 101 - The class "Math Fundamentals" covers basic arithmetic operations,
including addition, subtraction, multiplication, and division. Additionally, it introduces the concept of
negative numbers and integers. The class concludes with an overview of the order of operations
and grouping symbols.
Basic mathematical operations are the foundations upon which all math relies. Mastery of these
foundational tasks will ease a student into more complicated mathematics, such as algebra and
geometry, both of which are commonly used in a variety of manufacturing environments.

Course Objectives


Describe the importance of mathematics for manufacturing employees.



Solve addition and subtraction problems.



Describe integers and negative numbers.



Solve addition and subtraction problems with negative integers.



List integers in order from least to greatest.



Solve basic multiplication problems using integers.



Explain the rules for multiplying with negative integers.



Solve basic division problems containing integers.



Describe exponents.



Describe roots.



List the correct order of mathematical operations.



Explain the rules for grouping symbols.

To learn more, visit: http://www.toolingu.com/class-120010-math-fundamentals.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Math: Fractions and Decimals 111 - "Math: Fractions and Decimals" provides the methods used to perform
basic mathematical operations using fractions, decimals, and percentages. The class covers addition,
subtraction, multiplication, and division with fractions and decimals. It also discusses conversions between
fractions, decimals, mixed numbers, and improper fractions.
Almost any manufacturing print uses fractions and decimals in its measurements. Knowing how to handle
these numbers and convert between them is an essential part of the basic skills needed to work in a
manufacturing environment.

Course Objectives


Define fraction.



Distinguish between the two parts of a fraction.



Explain how to reduce a fraction to its lowest terms.



Solve an addition problem using fractions.



Solve a subtraction problem using fractions.



Solve a multiplication problem using fractions.



Solve a division problem using fractions.



Contrast improper fraction and mixed number.



Explain how to convert improper fractions and mixed numbers.



Solve addition problems using mixed numbers.



Solve subtraction problems using mixed numbers.



Solve multiplication problems using mixed numbers.



Solve division problems using mixed numbers.



Define decimal.



Explain how to round a decimal.



Solve addition problems using decimals. Solve subtraction problems using decimals.



Solve a multiplication problem using decimals.



Solve a division problem using decimals.



Explain how to convert a fraction to a decimal and a decimal to a fraction.



Define percentage. Explain how to convert a percentage to a decimal and a decimal to a percentage.



Calculate a percentage.

To learn more, visit: http://www.toolingu.com/class-120015-math-fractions-and-decimals.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Units of Measurement 112 - The class “Units of Measurement” provides a thorough explanation of
the English and Metric systems and how conversion between them occurs. The common base
units of measurement are length, area, volume, mass, and temperature. The English system uses
inches, feet, yards, and miles to measure length, while the Metric system uses the meter,
millimeter, centimeter, and kilometer. Metric conversion requires simply knowing the equivalent

number of units and moving the decimal point accordingly. When converting between Metric and
English units, use a reference chart, multiply, or divide, depending on the conversion. Units of
measurement are used every day in a production environment. Converting between units is often
required, especially for businesses dealing internationally. After taking this class, users should be
able to perform calculations involving common English units, metric units, and conversions
between the two systems.

Course Objectives


Identify common units in the English System.



Identify common units in the Metric System.



List common base units of measurement.



Describe derived units.



List common units of length for the English System.



Convert length measurements within the English System.



List common units of length for the Metric System.



Convert length measurements within the Metric System.



Explain how to convert length measurements between English and Metric.



Explain how to convert length from feet to meters and centimeters to inches.



Describe the characteristics of area.



Describe the characteristics of volume.



Describe the characteristics of mass and weight.



Explain how to convert between Metric and English derived units.



Convert between English and Metric measurements.

To learn more, visit: http://www.toolingu.com/class-120020-units-of-measurement.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Electrical Units 101 - “Electrical Units” provides a foundational overview of electricity, including
fundamental measures and terminology used to discuss electricity. Electricity is the flow of
electrons, which are negatively charged particles. The amount of valence electrons in an atom
determines how well it allows electricity to flow. There are two types of electricity, alternating
current and direct current, but both flow from negative to positive. Current is measured by certain

terms, including amperage, voltage, resistance, and wattage. Ohm’s Law and Watt’s Law describe
the relationships between these values in a circuit.
When working with electrical systems, knowing how electricity flows and what different terms
mean is very important. After taking this class, users should be familiar with the fundamentals of
electricity and the vocabulary used to describe it. This enables users to build an understanding of
more advanced electrical concepts and discuss them with the correct terminology.

Course Objectives


Describe electricity.



Identify the parts of an atom.



Describe how positive and negative charges behave.



Define atomic number. Describe electrons in relation to shells.



Describe how atoms bond. Describe electron transfer.



Describe how valence electrons relate to conductivity.



Describe methods of producing electricity.



Identify the parts of a circuit.



Distinguish between conventional current theory and electron theory.



Define coulomb. Describe amperage.



Describe voltage.



Describe resistance.



Define Ohm’s Law.



Describe wattage. Define Watt’s Law.



Distinguish between direct current and alternating current.



Describe advantages of alternating current.

To learn more, visit: http://www.toolingu.com/class/420010/electrical-units-101

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Introduction to Circuits 201 - “Introduction to Circuits” provides a foundational overview of
electrical circuitry. Whether wired in series, parallel, or a combination of the two, all circuits consist
of a source, path, control, and load. Each of these components serves a purpose, and many
circuits have extra components to prevent safety hazards and damage. Visual representations of
circuits, such as schematic diagrams, use symbols of these components to illustrate the circuit’s

layout. This method makes it easier to understand circuits and the rules that describe how they
function, such as Kirchhoff’s Laws.
Understanding how circuits work is essential when working with electricity. This includes being
familiar with circuit components, circuit diagrams, and the rules that govern circuits, which serves
as the basis for understanding advanced electrical topics. Without the foundational information
presented in this class, users would not be prepared to study more complex aspects of electrical
systems.

Course Objectives


Define circuit.



Identify the components of a circuit.



Describe the purpose of symbols and abbreviations in schematic diagrams.



Describe the source in a circuit.



Describe the path in a circuit.



Describe resistance in a circuit.



Describe the control in a circuit.



Describe the load in a circuit.



Describe the purpose of common protective devices.



Describe grounding. Describe a chassis ground.



Describe overcurrent devices.



Describe Kirchhoff’s Laws.



Describe series circuits.



Describe parallel circuits.



Describe combination circuits.

To learn more, visit: http://www.toolingu.com/class/420110/introduction-to-circuits-201

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Lean Manufacturing Overview 101 - "Lean Manufacturing Overview" provides an introduction to
the principles and terminology of lean strategies, including a discussion of the seven forms of
waste, the definition of value-added, the difference between push and pull systems, and the
importance of continuous improvement. This class also highlights other quality concepts, such as
single minute exchange of dies (SMED), inventory reduction, and Five S.
Lean manufacturing approaches help companies optimize their processes through organization
and waste reduction. Although change can be a challenge, more efficient, streamlined processes
will ultimately lead to improved customer satisfaction. This class outlines the foundational
concepts and vocabulary that every practitioner needs when beginning, or continuing, a lean
initiative.

Course Objectives


Define lean manufacturing.



Define waste in terms of lean manufacturing.



Identify common types of waste.



Describe goals for high-volume and multiple batch lean companies.



Identify sources of process variation.



Describe the importance of reducing product changeover times.



Describe the importance of reducing inventory.



Describe how lean companies achieve continuous product flow.



Describe a pull system.



Describe a cell.



Distinguish between inspection and error detection.



Describe the necessity of employee involvement.



List the activities of the Five S Approach.



Describe the importance of continuous improvement.

To learn more, visit: http://www.toolingu.com/class-220010-lean-manufacturing-overview.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Intro to Abrasives 100 - This class defines abrasive processes and explains the major groups of
abrasive tools.

Course Objectives


Describe the origin of abrasives.



Explain how abrasives remove material.



Describe some abrasive processes.



Describe the advantages of abrasives.



Describe the disadvantages of abrasives.



Identify common natural abrasives.



Identify common synthetic abrasives.



Explain how abrasives are sized.



Describe the properties of abrasive grains.



Describe how abrasive grains may be put to use.



Distinguish between open and closed structures.



Describe the structure of a bonded abrasive.



Identify the types of abrasive bonds.



Describe the form of a typical grinding wheel.



Define honing.



List the parts of a coated abrasive.



Distinguish between bonded and coated abrasives.



Identify non-bonded or non-coated abrasive tools.

To learn more, visit: http://www.toolingu.com/class-250100-intro-to-abrasives.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Introduction to Physical Properties 101 - Intro to Physical Properties provides an overview of
manufacturing materials and their physical properties, including thermal, electrical, and magnetic
properties. This class also introduces users to volumetric characteristics, such as mass, weight,
and density. Physical properties determine how a material will react to moisture, heat, electricity,
and other factors. In order to choose the best tooling or raw material for an application,

manufacturers must understand the physical properties of key metals, plastics, and other
materials. After taking this course, users will be able to identify and describe key physical
properties and their value in a manufacturing setting.

Course Objectives


List the four types of manufacturing materials.



Describe metals, plastics, ceramics, and composites.



Define physical properties and mechanical properties.



Identify the parts of an atom.



Describe how physical properties relate to manufacturing applications.



Describe volumetric properties.



Describe electrical properties.



Describe magnetic properties.



Describe thermal properties.



Describe thermal expansion and thermal stress.



Describe corrosion and thermal degradation.

To learn more, visit: http://www.toolingu.com/class-180010-introduction-to-physical-properties.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Basics of Tolerance 121 - This class provides a comprehensive overview on part tolerancing,
including different types of tolerances and the relationship between tolerances and part
dimensions. Every manufactured part must meet certain specifications. Tolerances describe the
range of acceptable measurements in which a part can still perform its intended function.
Tolerance ranges typically describe a linear measurement. Surface texture can require a certain

tolerance as well. Tolerances attempt to balance the use of a product with the cost required to
produce that product.
Improper tolerancing can result in parts that do not function in the way they were intended or parts
produced with dimensions that are more precise than necessary, adding unwanted cost to
production. After the class, users will be able to describe common methods used for part
tolerancing, as well as the impact tolerances have on part production and quality.

Course Objectives


Identify why measurements are important in a manufacturing environment.



Define tolerance.



Identify how tolerance is determined.



Describe the impact of tolerance on cost.



Compare tolerances possible in machining operations.



Identify methods of describing tolerance.



Identify advantages of different tolerance methods.



Identify elements of tolerance for holes.



Describe elements of surface tolerance.



Identify the relationship between dimensions and tolerance.

To learn more, visit: http://www.toolingu.com/class-120030-basics-of-tolerance.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Basics of Manufacturing Costs 140 - This class describes the basic costs associated with
manufacturing and how these costs are typically controlled.

Course Objectives


Define costs.



Distinguish between direct and indirect costs.



Define direct labor and direct materials.



Define factory burden.



Describe tooling costs.



Define product engineering costs.



Identify general and administrative costs.



Define sales and marketing costs.



List the types of costs in relation to product volumes.



Identify fixed costs.



Identify variable costs.



Identify semi-variable costs.



Define step-variable costs.



Describe the benefits learning can have on costs.



Describe the benefits of cost analysis.

To learn more, visit: http://www.toolingu.com/class-950140-basics-of-manufacturing-costs.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Introduction to Welding 141 - “Introduction to Welding” provides the foundational understanding
of welding and welding processes on top of which process-specific knowledge and a more
comprehensive understanding of welding in general is built. The class introduces the different
welding processes as well as their general attributes and applications. In addition, it reviews joint
and weld types, covers measurements which pertain to welding, discusses welding procedure

specifications, and, finally, gives the user information on emerging welding practices and their
effect on the practice of welding and the economy.
“Introduction to Welding” builds foundational knowledge necessary for the educational
development of any welder. Moreover, it exposes the user to conceptual ideas of welding theory
and less-common welding practices such as laser welding.

Course Objectives


Define welding.



Describe common welding processes.



Describe laser beam welding processes.



Describe emerging welding practices.



Describe the impact of emerging welding practices.



Describe weldable materials.



Describe structural shapes that are commonly joined using welding processes.



Identify common joint types.



Identify common weld types.



Describe welding procedure specifications.



Describe the welding procedure specification.



Describe weld gages.



Describe gage blocks, go/no-go gages, and steel rules.



Describe combination squares and protractors.



Describe calipers and micrometers.

To learn more, visit: http://www.toolingu.com/class-640060-introduction-to-welding.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Quality Overview 100 - This class identifies how each department and function of a company
plays a role in producing quality products for the customer.

Course Objectives


Describe the role of quality.



Identify components of quality.



Explain the consequences of poor quality.



Explain how quality becomes part of a product.



Explain how quality impacts processes.



Define the external customer’s relationship to quality.



Define the internal customer’s relationship to quality.



Explain the role of engineering in quality.



Identify steps leading to quality product designs.



Explain the role of production in quality.



Define the processes leading to manufacturing quality products.



Explain the role of purchasing in quality.



Explain the role of sales in quality.



Identify traits of an organization committed to quality.

To learn more, visit: http://www.toolingu.com/class-900100-quality-overview.html

BotsIQ Academy
Introduction to Manufacturing Course with Description:
Battery Selection 321 - “Battery Selection” discusses the factors by which batteries are rated and other
considerations that go into selecting an appropriate battery. It also describes many of the most common
types of batteries. To choose an appropriate battery, check the amp-hour, reserve capacity, and cranking
amperage ratings. Also consider rechargeability, life span, size, weight, environment, and total cost.
Understanding the factors that go into selecting a battery is important because so many devices rely on
batteries for power. If the wrong battery is chosen for an application, it may not be strong enough or be able
to operate for the required length of time. In some cases, using the wrong battery can even lead to safety
hazards. However, choosing appropriate batteries for different applications ensures that devices will work
optimally and prevents unnecessary costs.

Course Objectives


Describe batteries.



Describe battery characteristics.



Distinguish between primary and secondary cell batteries.



Define terms used to describe battery life.



Describe battery capacity ratings.



Describe cranking amperage ratings.



Explain how environmental conditions affect batteries.



Describe physical considerations for batteries.



Describe factors that determine the total cost of ownership of a battery.



Describe primary cell batteries.



Describe lithium batteries.



Describe nickel-cadmium batteries.



Describe nickel-metal hydride batteries.



Describe lead-acid batteries.



Describe uses of batteries.



Describe advancements in battery technology.



Describe safety precautions for batteries.



Describe common methods of battery testing.

To learn more, visit: http://www.toolingu.com/class/420220/battery-selection-321

BotsIQ Academy
Scholarship Program
Are you a BotsIQ senior who is looking to continue
on in a manufacturing training or degree program?
You’re in luck because we have a Scholarship
Program for BotsIQ Academy students.
Deadline
Eligibility criteria

Application Process

April 1st
Graduating BotsIQ Senior
Pursuing a manufacturing training or degree program
Completed at least 5 BotsIQ Academy courses
Visit www.botsiqpa.org/botsiq-academy/ for more
scholarship information and applications

For more information, visit www.botsiqpa.org
Beaver County
Foundation

Fayette County
Foundation

Bork Family Fund of the
Community Foundation
for the Alleghenies

Somerset County
Foundation

THEY’RE BUILDING
ROBOTS, WE’RE
BUILDING FUTURE
LEADERS.

MEET THE NEXT
GENERATION

BotsIQ 2019
March 7th
Preliminary Competition
at Butler County
Community College
March 15-16th
Preliminary
Competition at
Westmoreland County
Community College
April 26-27th
BotsIQ Finals
Competition at the
Convocation Center at CalU
Learn more at www.BotsIQpa.org

