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PATHWAY:  
Metals Technology
COURSE:  

Machining Operations I
UNIT 1: 

ACCT-MOI-1 Machine Safety
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Annotation: 
From this unit, students will gain the skills needed to demonstrate safe operations of machining equipment and tools. Students will learn how to avoid dangerous situations in a machines laboratory and the safety procedures necessary if something were to go awry. Conclusively, students will be able to work efficiently and safely in a metals lab.

Grade(s):  

	x
	9th

	x
	10th

	x
	11th

	x
	12th


Time:  
10 Hours
Author: 
Dr. Chesley Chambers
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards:
ACCT-MOI-1 
Students will demonstrate safety in the machining lab and classroom. 
a. List general safety rules for the machining laboratory 

b. Identify the location of the following: fire extinguisher(s), eye wash station, first aid kit, and emergency electrical shutoff 

c. Describe the types of fires possible in a machining environment and identify the appropriate fire extinguisher for each type of fire 

d. Demonstrate the use of a fire extinguisher 

e. Demonstrate basic first aid to stop bleeding and prevent shock 

f. Describe the procedure for obtaining outside emergency medical response 

g. Demonstrate emergency shutoff procedures 

h. Demonstrate shop evacuation procedures 

i. Identify location of Material Safety and Data Sheets (MSDS) 
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Enduring Understandings: 

When a good safety culture is part of the daily routine, the quick response to an accident could be the difference between life and death of the injured person.
Essential Questions: 
· What could happen if the wrong fire extinguisher is used?
· What is the most important safety procedure in a machining laboratory?

· Why should MSDS be readily available?
· If someone gets injured by a machine, what would be the emergency response procedure?

Knowledge from this Unit:  
Students will be able to: 
· Understand the inspection of a fire extinguisher to insure it is in proper working condition.
· Identify the fire triangle, cause of a fire, and effects of a fire in a machining laboratory.

· Identify the appropriate fire extinguisher for: paper & wood, electrical, chemical, and metal.

· Explain emergency response and evacuation procedures. 

· Explain the importance of MSDS.

· Explain first aid procedures for bleeding and shock prevention.

Skills from this Unit:  
Students will:
· Demonstrate safe operations of machining equipment and tools.
· Select the appropriate Personal Protective Equipment (PPE) for various machining operations.  

· Inspect and perform routine maintenance of equipment.

· Follow proper emergency response for: fire drill, electrical shock, first aid, tornado, etc.
· Locate first aid response information in a MSDS.

· Perform first aid for a machining accident.

· Use the correct fire extinguisher to properly extinguish a fire.  
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Assessment Method Type: 
	
	Pre-test

	x
	Objective assessment - multiple-choice, true- false, etc.

	
	_x_ Quizzes/Tests

_x_ Unit test

	x
	Group project

	
	Individual project

	x
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	_x_ Self-check rubrics   

__ Self-check during writing/planning process

__ Lab Book
__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

_x_ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	x
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_x_ Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment Attachments and / or Directions: 
· MetalsSafetyTest – administer following the completion of Lesson 4 
· MetalsSafetyTestAnswerKey 
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•
LESSON 1: Shop Safety

1.
Identify the standards. Standards should be posted in the classroom.


ACCT-MO1-1 Student will demonstrate safety in the machining lab and classroom.

a. List general safety rules for the machining laboratory

b. Identify the location of the following: fire extinguishers, eye wash station, first aid kit, emergency shutoffs.




2.
Review Essential Questions. Post Essential Questions in the classroom. 
· What is the most important safety procedure in a machining laboratory?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	OSHA
	Type A fire
	Body pressure points

	MSDS
	Type B fire
	Bench Grinder

	PPE
	Type C fire
	Lathe

	Fire Triangle
	Type D fire
	Drill Press

	Electrocution
	Milling Machine
	Band Saw


4.    Introduction:
 You are driving down the road in your sports car, SUV, truck, or even the family van.  Suddenly you hear a loud, high pitched noise, and your tire goes flat.  What will you do?  Would your plan be the same if you were on the interstate, rural country road, or the highest crime street in town?  Consider the “what if” of the situation.      
5. 
Would you know what to do in the case of an accident or emergency in the machining lab or classroom?

· Tour the lab, identify, demonstrate, and review safety of each piece of machining equipment.

· Emphasize the 3 most critical safety rules for each. 
· Take a picture of the equipment to be used in a PowerPoint presentation.  Have each piece of machining equipment pictured along with the 3 most critical rules for it.  

6. 
Quiz:  Have the picture with 3 blanks for the student to fill in the appropriate rules for each.
7. 
Take a walking tour of the shop and classroom.  Have the students take mental notes of safety equipment, sign, and procedures to be used in “what if” scenarios and what you should do.


a. What if you get something in your eye?



b. What if someone cut their finger in the saw?



c. What if someone is shocked by a power tool?



d. What if the instructor passes out and is unconscious?


e. What if the machine you are working with shorts out and ignites a grease fire?

8.
The students should be familiar with the shop by this time.  
· On a large sheet of paper or poster board, have each student sketch a map of the lab and class.  
· The sketch should include the locations of:  fire extinguishers, first aid kits, eye wash station, emergency electrical shutoffs, fire cabinet, fire blanket, telephone, MSDS, exits, soiled rag container, emergency evacuation charts/plan, fire alarm, etc.
9.
Quiz:  Use each student’s sketch map for identifying shop and class safety items and procedures.

10.  Conclusion: 

You have a flat tire.  What are you going to do?  Do you have the tools to change the tire?  Do you know how to use the tools?  What good are the tools if you do not know how to use them?  Do you have a spare tire?  Is the spare tire inflated?  Safety is extremely important.  What good is having safety equipment and procedures if you don’t know how to properly use them?  The flat tire could cause an accident to happen. Your quick safety response could make a difference in saving the life of another person.
•
LESSON 2:  Fire Safety

1.
Review Essential Questions. Post Essential Questions in the classroom.

· What could happen if the wrong fire extinguisher is used?

· Which is more difficult, starting a fire or extinguishing a fire? 

2.
Introduction:  

In the movie Cast Away, Tom Hanks played Chuck Noland.  He tried for days and days to build a fire.  Finally all of the elements of the fire triangle came together and he made a fire.  He used the fire for many applications: heat, light, cooking, and protection.  
3.     Review the basics of fires, fire extinguishers, and extinguisher use. 

Basics of Fires


a. Fire Triangle:  Fire Triangle Handout
1. Fuel- anything that will burn, 

2. Oxygen- needed for combustion

3. Heat- combustible materials may catch fire at ignition temperature.   

4. (new center triangle) Uninhibited Chain Reaction – necessary for continuous combustion.   


b. 3 Stages of a fire:




1.  
Ignition: when materials start to burn.



2.  
Smoke: smoldering stage is when visible by-products are released.



3.  
Flame:  glowing, heated and gaseous stage of fire.  



c. 4 Classes of fires:

1. Class A – Solid materials, paper, wood, cloth

2. Class B – Flammable liquids, oils, paints, grease, gases

3. Class C – Electrical, electrical outlets, electrical equipment

4. Class D – Metals, magnesium, titanium, zirconium, sodium, lithium, potassium


d. An easy reminder for the fire classification is:  

1. Ash

2. Boil

3. Circuit or Current

4. Metal


Fire Extinguishers

Different types of fire extinguishers are use to fight different fire classification. The three most common types of fire extinguishers are: 
1. Water – “A” wood, paper, cloth fire only

2. Carbon Dioxide – “B” flammable liquid and electrical fires only

3. Dry Chemical – “ABC” extinguish class A,B, and C fires; “BC” extinguish class B and C fires

How to use a fire extinguisher
1. Use the acronym PASS, which stands for Pull, Aim, Squeeze, and Sweep

2. PULL the pin.  This allow you to discharge the fire extinguisher

3. AIM at the base of the fire.  If aimed at the flames the extinguishing agent with go through the flame.  Aim at the fuel of the fire which is the base. 

4. SQUEEZE the top handle or lever.  This releases the extinguishing agent.

5. SWEEP from side to side.  

4.    Activity


· Which is more difficult; building a fire or extinguishing a fire?  Build a fire to see. 
· Students can compete to see “What is the best way to build a fire”.  
· Given some wood, building materials, paper, old school books, etc, and only 1 or 2 matches, compete to see which group can build the best small fire.  
· As the fire begins, discuss the stages of a fire and the fire triangle.  
· The best fire can be judged by the amount of time it takes to heat a quart of water in a pan to 140 degrees Fahrenheit. At 140 degrees the water begins to turn to gaseous state.  

· Allow the winning group to demonstrate the proper way to extinguish a fire with a fire extinguisher. 

· If the fire extinguisher still has a charge, allow the other groups to use the same extinguisher to extinguish their fires. 
· Another way to extinguish the fire is to remove parts of the fire triangle: fuel, heat, oxygen. An old blanket could be use to smother the fire.  
· Which is more difficult; building the fire or extinguishing the fire to where no heat and no smoke remain?   

5.     Conclusion:
· In the movie Cast Away, he was so excited when he made a fire.  The fire can be used for many purposes, roasting marshmallows, heat, light, and many more.    
•
LESSON 3: Emergency Response and Procedures

1.
Review Essential Questions. Post Essential Questions in the classroom.

· If someone gets injured by a machine, what would be the emergency response procedure?

· Who is affected by an emergency response procedure, why?
2.
Introduction:
It is the opening day of deer season, and you and a friend are hunting miles away from a main road.  At around sunrise you hear your friend fire off a shot.  He texts you a picture of the deer he just shot.  It is a huge 12 point buck. You rush over to him and field dress and carry the deer out.  As you are helping him dress the deer, in all the excitement, your knife slips and cuts his arm.  The cut is deep and blood is gushing out of the wound.   What would be your emergency response procedure?  I would hope your priority would be to get your friend out, instead of the buck.  

3.    Lesson:

· Identify the Body Pressure Points for Bleeding; Brachial artery, Radial artery, Femoral artery, Popliteal artery (back of knee).  First Aid Pressure Points Handout 
· Using the scenario above, demonstrate how to properly wrap a wound to stop bleeding.  Illustrate with wounds in other body areas also.  

· 5 Steps to control bleeding: Control Bleeding Chart

1) Cover wound with dressing and press firmly against the wound with hand.


2) Elevate arm above the level of the heart.


3) Cover dressings with a roller bandage.



If the bleeding does not stop… 

4) Apply additional dressings


5) Squeeze artery against bone.


If bleeding is from the leg, press with the heel of your hand where the leg bends at the hip.

4.    Emergency response:
· Each school should have an emergency response system in place.  Review it with the students.  
· Obtaining an outside call may be difficult at time due to no having an open outside line.  Review how to make an outside call.  Most students carry a cell phone, which may be an option in case of emergency.  

5.    Emergency Shutoff:
· Most educational labs have emergency shut offs.  They need to be tested periodically.
· Test the emergency shutoff:

a. Do this without students present and at the end of the day.  

b. The first time I tested mine, it took an hour to figure out how to get the power back on.  

c. Computers, lights, phones, HVAC, etc may shut off when activated.

d. It is possible that the shutoff may not work.

e. The emergency shutoff could malfunction if it has not been tested in the last century.

f. The shutoff may only control certain areas and equipment in the lab.

6.    Shop Evacuation Procedure:
· Follow the schools emergency response and evacuation procedure.  

· Review and practice the drills for fire, tornado, etc on a regular basis.  A good time to review the tornado drill is when it rains.  

7.    Discuss “What if?”

· What if a fire is in a certain area of the lab?

· What if there is a chemical spill?

· What if the power goes out?

· What if ALL communication failed, phones, internet, cell phones, etc?

· What if the exit is blocked?

8.    Conclusion:

On opening day of deer season, you and your friend are hunting.  Instead of your friend getting cut, it is you.  Now what?

•
LESSON 4: Material Safety Data Sheets (MSDS)

1.    Review Essential Questions. Post Essential Questions in the classroom.

· How can the affects of homework be hazardous to your health?

· Why should MSDS be readily available?

· If someone breaths asbestos will they get cancer?

2.
Introduction:

· Material Safety Data Sheet (MSDS) Sample MSDS for Windex Powerized Glass Cleaner (RTU). 
· An MSDS covers the health hazards of chemicals.

· The United States does not have a standardized MSDS format, but it is working toward a Global MSDS system. 

· Can school homework be hazardous to your health?  If homework had a MSDS, what would it have in it?  For your homework tonight, write a MSDS for homework. However, since it could possibly be hazardous to your health, we will instead do it in class today.  

3.     Lesson:

· Most MSDS’s have between 10 to 15 categories.

· Using a sample MSDS for Windex Powerized Glass Cleaner (RTU) develop a MSDS for the affects of School homework.

· Are the affects of homework hazardous to your health?
· Develop a MSDS for “homework” using the following example:     
a.
Product and Company Identification
i. Product name: Math 2 worksheet #8

ii. Company Identification: Georgia High School, Mr. Rogers Math 2 class, block 3

iii. Recommended use: Sharpen math skills

b. Hazard Identification
  
  

i. Principle routes of exposure: eyes, skin

ii. Eyes: looking at numbers for extended period of time

iii. Skin: holding pencil while working problems

c. Composition / Information on Ingredients

i. Math Fundamentals:  Fractions and decimals
ii. Algebra:  Formulas

iii. Geometry: Shapes

iv. Trigonometry:  Angles

v. Calculus:  Logarithms

d. First Aid Measures.




i. Eye contact:  Wash with cold water

ii. Skin contact:  Paper cut, wash with cold water

iii. Ingestion:  No specific first aid measures are required

e. Fire-Fighting Measures.

i. Suitable extinguishing media:  Dry chemical type “ABC”.  Garden hose is acceptable.
ii. Specific hazards: inhalation of ink, wear breathing apparatus.

f. Accidental Release Measures.

i. Personal precautions: Use PPE

g. Handling and Storage.

i. Handling:  Not to be thrown around on the floor or dropped from high elevation.  

ii. Storage: Store in appropriate folder and book bag.  Avoid storage in back of pick up truck.

h. Keep away from pets.  That excuse is outdated.

i. Exposure Controls / Personal Protection.

i. Over 2 hours per day is hazardous.  The affects are:  no social life, no sports, no hunting or fishing, girlfriend/boyfriend arguments, hand cramps, watering eyes, stiff back, sore bottom from sitting, etc.

j. Physical and Chemical Properties.

i. Textbooks, paper, and research projects, computer work.  

k. Stability and Reactivity.

i. Stability: This product is stable to obtain knowledge.

ii. Conditions to avoid: Forgetting it at home.  Not doing the work.  Cheating.  

l. Toxicological Information.

i. Acute toxicity:  Energy drinks to keep awake will have a crashing affect.  No sleep has adverse affects on grade. 

ii. Chronic toxicity:  Higher level of learning.  A greater persuade of happiness.  More money to accumulate more toys.  

m. Ecological Information.

i. Environmental Information:  Books shelves overloaded with books to collect dust.  More paper to recycle.    

n. Disposal Consideration.

i. Waste:  Place in appropriate recycle container.  Avoid overfilling trash can.      

o. Transportation Information.

i. DOT:  Throwing from bus is not appropriate.  Leaving in floor of car will last for 1 school year.    

p. Regulatory Information.

i. U.S. Regulation:  This product meets all Georgia Performance Standards.  

q. Other Information.  

i. Additional advice:  Homework helps you learn the material.  Don’t procrastinate because the teacher will be able to tell.  Keep grades up to be eligible for sports.  

4.    Conclusion:


Question #1: How do you think life would be without homework?  Would it be a good thing?


Question #2: How do you think life would be without all these chemicals?  Would it be a good thing?





There would be no: soap, deodorant, gasoline, Windex glass cleaner. 

•
ATTACHMENTS FOR LESSON PLANS:
· FireTriangleHandout
· FirstAidPressurePointsHandout 
· ControlBleedingChart
· SampleMSDS for Windex Powerized Glass Cleaner (RTU) 
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Culminating Unit Performance Task Title: 
MSDS Chemicals Booklet
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
List all the chemicals that are used in the lab.  With this list, research on the internet the MSDS for each, using the following sites: http://www.msds.com/, http://hazard.com/msds/, and http://www.osha.gov/.
Compile the results into a MSDS book for the lab.  On the MSDS, highlight the main concern/hazard that is most likely to occur in the lab.  
Attachments for Culminating Performance Task: 
· SampleMSDS 
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Web Resources:
http://www.msds.com/
http://hazard.com/msds/
http://www.osha.gov/
Materials & Equipment: 
Overhead projector
21st Century Technology Used: 
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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