Title

Manufacturing Technology 1

2024-25
Unit: Introduction to the Metals Lab
Big Ideas:
How do the metals we use affect our everyday lives?
Unit Essential Questions: | What is metalworking?
Concept & New Emphasis Essential .. L . .
Pacing (Pa Core Standard) Key Vocabulary Questions Mini-Lessons/Activities Instructional Materials Assessments
3.4.10.C1. Apply the components | Micrometer reading | What PPE is required when Lab Demonstrations Modern Metalworking Textbook Homework —
of the technological design Fraction / decimal working in the lab? Lectures Micrometer reading when applicable
process. conversion Why is machine/hand tool safety | Writing prompts Fraction / decimal conversion Writing Prompt —
Shapes of metals important? Class discussions Shapes of metals once per week
Blueprint Drawin i _
3.4.12.C2. Apply the concept that Layout and ueer "ing Layout and measurement Quizzes — t'f, m/c
engineering design is influenced | Teasurement General metals lab safety Tests — t/f, m/c,
g g gn1s 1nl General metals lab Hand tool safety short answer,

by perS(‘)n'al characteristics, such | ¢ afety matching, essay
as creativity, resourcefulness, and Hand tool safety
the ability to visualize and think Blueprint reading /
abstractly. drawing
3.4.10.C3. Illustrate the concept
that not all problems are
technological and not every
problem can be solved using

Lab technology.

Introduction

4 Weeks 3.4.12.C3. Apply the concept that

many technological problems
require a multi-disciplinary
approach.

CC.2.4.4.A.6
Measure angles and use properties of
adjacent angles to solve problems.

CC.2.1.7.D.1

Analyze proportional relationships
and use them to model and solve
real-world and mathematical
problems.

CC.2.1.HS.E.3
Apply quantitative reasoning to
choose and interpret units and scales
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in formulas, graphs, and data
displays.

CC.3.5.9-10.D: Determine the
meaning of symbols, key terms,
and other domain-specific words
and phrases as they are used in a
specific scientific or technical
context relevant to grades 9-10
texts and topics.

Unit:

Metal Lab Machinery

Big Ideas:

Metalworking machines are a vital in shaping the world in which we live.

Unit Essential
Questions:

How do we use powered and non-powered machinery to shape metals?

Machine / process
operation and
safety

3 Weeks

3.4.10.C1. Apply the
components of the
technological design
process.

3.4.10.C3. Illustrate the
concept that not all
problems are technological
and not every problem can
be solved using
technology.

3.4.12.C3. Apply the
concept that many
technological problems
require a multi-disciplinary
approach.

3.4.10.E6. Illustrate how
manufacturing systems
may be classified into types
such as customized
production, batch

Lab safety
Hand tool safety
Machine tool safety

Electric arc welding

Metal casting
Forging

How will students safely work in
the metals lab?

How will students safely and
accurately operate lab machinery?

Lab Demonstrations

Machine Demonstrations
Lectures

Writing prompts

Class discussions

Student project work time

Modern Metalworking Textbook
Handouts

Machinery

Lab Materials

Participation-
graded daily
Homework —
when applicable
Writing Prompt —
once per week
Quizzes — t/f, m/c
Tests — t/f, m/c,
short answer,
matching, essay
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production, and continuous
production.

CC.2.4.4.A.6

Measure angles and use
properties of adjacent angles
to solve problems.

CC.2.1.7.D.1

Analyze proportional
relationships and use them to
model and solve real-world
and mathematical problems.

CC.2.1.HS.F.3

Apply quantitative reasoning
to choose and interpret units
and scales in formulas, graphs,
and data displays.

CC.3.5.9-10.D: Determine
the meaning of symbols, key
terms, and other
domain-specific words and
phrases as they are used in a
specific scientific or
technical context relevant to
grades 9-10 texts and
topics.

Machine / process
operation and safety
2 Week

3.4.10.C1. Apply the
components of the
technological design
process.

3.4.10.C3. Illustrate the
concept that not all
problems are technological
and not every problem can
be solved using
technology.

3.4.12.C3. Apply the
concept that many

Lab safety

Hand tool safety
Machine tool safety
Milling machine
Metal lathe

Drill press

How will students safely work in
the metals lab?

How will students safely and
accurately operate lab machinery?

Lab Demonstrations

Machine Demonstrations

Lectures
Class discussions

Student project work time

Modern Metalworking
Textbook
Handouts
Machinery

Lab Materials

Participation-
graded daily
Homework —
when applicable
Writing Prompt —
once per week
Quizzes — t/f, m/c
Tests — t/f, m/c,
short answer,
matching, essay
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technological problems
require a multi-disciplinary
approach.

3.4.10.E6. Illustrate how
manufacturing systems
may be classified into types
such as customized
production, batch
production, and continuous
production.

CC.3.5.9-10.D: Determine
the meaning of symbols, key
terms, and other
domain-specific words and
phrases as they are used in a
specific scientific or
technical context relevant to
grades 9-10 texts and
topics.

Unit:

Product Design

Big Ideas:

The products we use have specific shapes and functions. Most often, the shape of a product is dictated by its function.

Unit Essential
Questions:

What is the importance of product design?

Product Design
1 Week

3.4.10.C1. Apply the
components of the
technological design
process.

Elements and principles
of design

Form Follows Function
Engineered obsolescence

How is the form of a product
dictated by its function?

Design challenge activity
Class discussion

Lab materials
Handouts
Class discussion

Participation
Homework
Tests — t/f, m/c,
short answer,
matching, essay
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3.4.10.C3. Ilustrate the
concept that not all
problems are technological
and not every problem can
be solved using
technology.

3.4.12.C3. Apply the
concept that many
technological problems
require a multi-disciplinary
approach.

3.4.10.D1. Refine a design
by using prototypes and
modeling to ensure quality,
efficiency, and productivity
of a final product.

3.4.12.D2. Verify that
engineering design is
influenced by personal
characteristics, such as
creativity, resourcefulness,
and the ability to visualize
and think abstractly.

3.4.10.E7. Evaluate
structure design as related
to function, considering
such factors as style,
convenience, safety, and
efficiency.

CC.2.4.4.A.6

Measure angles and use
properties of adjacent angles
to solve problems.

CC.2.1.7.D.1

Analyze proportional
relationships and use them to
model and solve real-world
and mathematical problems.

CC.2.1.HS.E.3
Apply quantitative reasoning
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to choose and interpret units
and scales in formulas, graphs,
and data displays.

CC.3.5.11-12.G: Integrate
and evaluate multiple
sources of information
presented in diverse formats
and media (e.g., quantitative
data, video, multimedia) in
order to address a question
or solve a problem.

Unit:

Steel Production / Heat treating

Big Ideas:

Many products we use everyday contain steel. Special steels are often heat treated to alter their physical characteristics to benefit our lives.

Unit Essential
Questions:

How does steel affect our everyday lives?

Steel Production
2 Weeks

3.4.10.B1. Compare and
contrast how the use of
technology involves
weighing the trade-offs
between the positive and
negative effects.

3.4.10.B2. Demonstrate
how humans devise
technologies to reduce the
negative consequences of
other technologies.

3.4.10.B4. Recognize that
technological development
has been evolutionary, the
result of a series of
refinements to a basic
invention.

Steel Production

Cast Iron

Wrought Iron

Steel

Pig Iron

Smelting

Blast Furnace

Open Hearth Furnace
Basic Oxygen Furnace
Electric Arc Furnace

How is Steel Produced?
How has steel production changed
in the past 50 years?

Steel production video
Lecture

Handouts
Student Participation

Homework
Tests — t/f, m/c,
short answer,
matching, essay
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3.4.12.E3. Compare and
contrast energy and power
systems as they relate to
pollution, renewable and
non-renewable resources,
and conservation.

3.4.10.B1. Compare and
contrast how the use of
technology involves
weighing the trade-offs
between the positive and
negative effects.

How does heat treating effect the
physical properties of materials?
How does heat treating affect our
society?

Heat treating Demonstration
Heat treating Lab
Lecture

Modern Metalworking Textbook
Tool Steel Samples

Rockwell Hardness Tester
Kasenit

Handouts

Student Participation

Participation —
graded daily
Homework
Test — t/f, m/c,
short answer,
matching, essay

. Lab write up /
Hardening findings
3.4.10.B2. Demonstrate Annealing g
how humans devise Tempering
hnologi d h Case Hardening
tec nologies to reduce the | \payeapilty
Heat treating negative consequences of Machinability
2 Weeks other technologies. Ductility
Elasticity
Tensile Strength
3.4.10.B3. Compare and Compression Strength
contrast how a number of Rockwell Hardness
different factors, such as Tester
advertising, the strength of
the economy, the goals of a
company and the latest
fads, contribute to shaping
the design of and demand
for various technologies.
Unit: Metal Finishing Techniques
Big Ideas: Many metals require some type of finishing process to function properly.

Unit Essential
Questions:

Why do we use finishes on metals? How does a metals finish affect its ability to perform its designed function?
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3.4.10.B1. Compare and How does the purpose of a Painting Demonstration Modern Materials Textbook Participation —
contrast how the use of product dictate its finish? Powder Coating Demonstration Buffing Wheel graded daily
technol invol Buffing Demonstration Buffing Compound Hom rk
ec. n(.) 08y IMVOLVES Anodizing / Electroplating Lesson Paint omewo
weighing the trade-offs Handouts Test — t/f, m/c,
between the positive and Student Participation short answer,
negative effects. Lacquer matchn}g, essay
Spray Paint Lab write up /
Metal Finishing . Powder Coating findings
1 Week 3.4.10.B4.. Recognize that Anodizing
technological development | Electroplating
has been evolutionary, the Buffing

result of a series of
refinements to a basic
invention.

Unit:

Mechanical Fasteners

Big Ideas:

What is a mechanical fastener?

Unit Essential
Questions:

Why are mechanical fasteners so ubiquitous?

Mechanical
Fasteners / Hand
Threading

1 Week

3.4.10.B1. Compare and
contrast how the use of
technology involves
weighing the trade-offs
between the positive and
negative effects.

3.4.10.B2. Demonstrate
how humans devise
technologies to reduce the
negative consequences of
other technologies.

CC.2.1.7.D.1

Analyze proportional
relationships and use them to
model and solve real-world
and mathematical problems.

CC.2.1.HS.E.3
Apply quantitative reasoning
to choose and interpret units

Bolt

Nut

Screw

Pop Rivet
Tinners Rivet
Screw Threads
Major Diameter
Minor Diameter
Pitch

Crest

Root

Tap

Taper Tap

Gun Tap
Bottom Tap
Spiral Tap
Thread forming Tap
Die

Adjustable Die
Fixed Die
Tapwrench
Diestock

What function do mechanical
fasteners serve in our everyday
lives?

Pop rivet / Tinners Rivet
Demonstration

Mechanical Fasteners
Demonstration

Hand Threading Demonstration

Modern Metalworking textbook

General mechanical fasteners tools and
equipment

Handouts

Participation —

graded daily

Homework
Test — t/f, m/c,
short answer,
matching, essay
Lab write up /
findings
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and scales in formulas, graphs,
and data displays.

Unit:

Sheet Metal Manufacture, Usage, and Soft Soldering

Big Ideas:

Sheet metal is a vital product in today’s world.

Unit Essential
Questions:

How is sheet metal used in our everyday lives? What processes are available to us to join sheet metal sections?

Sheet Metal
2 Weeks

3.4.10.B1. Compare and
contrast how the use of
technology involves
weighing the trade-offs
between the positive and
negative effects.

3.4.10.B2. Demonstrate
how humans devise
technologies to reduce the
negative consequences of
other technologies.

3.4.10.C1. Apply the
components of the
technological design
process.

3.4.10.C2. Analyze a
prototype and/or create a
working model to test a
design concept by making
actual observations and
necessary adjustments.

Parallel Line
Development

Radial Line Development
Stretchout

Hem

Tab

Bar Folder

Box and Pan Brake
Foot Squaring Shears
Notching Machine
Aviation Snips

How do we use sheet metal in our
everyday lives?

Lecture

Stretchout drawing demonstration
Safe and proper machine operation
Sheet metal box construction

Modern Metalworking Textbook
Handouts
Sheet metal machines

Participation —
graded daily
Homework
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How does soft soldering compare
and contrast to welding?

Lecture
Soft Soldering Demonstration
Sheet metal box construction

Modern Metalworking Textbook
Handouts

Sheet Metal

Solder

Flux

Propane Torch

Participation —

graded daily

Homework
Test — t/f, m/c,
short answer,
matching, essay
Lab write up /
findings

Solder
Propane Torch
Soft Soldering Soldering Copper
1 Week Capillary Action
Surface Tension
Flux
Unit: Modern Machining Practices
Big Ideas: 21% century machining requires and in-depth understanding of computer systems and automated metalworking machines.

Unit Essential
Questions:

What is a benefit of Computer Numeric Controlled machining practices?
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3.4.10.C2. Analyze a What is automation? Lecture Modern Machining Textbook Participation —
prototype and/or create a What is the benefit of digital SolidWorks Modern Marvels Machine Tools DVD graded daily
Ki del t blueprints? Solidworks Student Tutorial Elmo / Presentation materials Hom rk
working model to test a UPrint SE 3d Printer omene
design concept by making Test — t/f, m/c,
actual observations and short answer,
necessary adjustments. matchlr}g, essay
Lab write up /
3.4.12.C2. Apply the findings
concept that engineering
design is influenced by
personal characteristics,
such as creativity,
resourcefulness, and the
ability to visualize and
hink ly.
think abstractly. NG
CAM
Modern Machining | 3.4.12.C3. Apply the Rapid Prototyping
3 Weeks concept that many Wire EDM
technological problems Automation
giea’ p CADICAM Software

require a multi-disciplinary
approach.

3.4.10.D1. Refine a design
by using prototypes and
modeling to ensure quality,
efficiency, and productivity
of a final product.

3.4.10.E3. Compare and
contrast the major forms of
energy: thermal, radiant,
electrical, mechanical,
chemical, nuclear and
others.




