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 Course: AG-AMI-01.421

Agricultural Mechanics I
Unit 10:
Metal Fabrication
Lesson 2:
Demonstrating Metal Fabrication Safety

Georgia Performance Standards: AG-AMI-10 (a-e)
Academic Standards: ELA10C1, SCSh9, ELA10LSV1(i), ELA9RC2, ELA12LSV1, ELA9RL5, ELA10W3, SCSh2, SCSh3, SCSh4, SP1, SPS5
National Standards:

Objectives: 

1.
Describe a safe work environment.

2.
Recognize hazards in metal working.

3.
List the areas identified by various safety colors and the importance of coding.

4.
Describe safety color coding in metal fabrication.

5.
Wear proper dress and protective devices for lab activities.
Teaching Time:
3 hours
Grades: 9-12

Essential Question: What are some Safety precautions to be observed in the Metals Shop and why are they important? 
Unit Understandings, Themes, and Concepts:

Students will learn how to identify a safe work environment for the Metals lab.
Primary Learning Goals:

Students will be able to identify and explain the safety areas, rules, and procedures of the metal lab.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should 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 within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods

____ Selected Response

____ Informal Checks


____ Self Assessment

References:
Burke, Stan & T.J. Wakeman. Modern Agricultural Mechanics.. Interstate 

Publishers, Inc. Danville, IL.  1992.

Agricultural Mechanics: Fundamentals & Applications, 6th Edition- Ray V. Herren

Modern Welding, Andrew D. Aithouse, Carl H. Turnquist, William A. Bowditch, and Kevin E. Bowditch    ISBN: 9781566379878
Web Resources:
http://www.lincolnelectric.com/community/safety/
http://www.aws.org/technical/facts/index.html
http://www.millerwelds.com/education/safetyresources.html
http://www.millerwelds.com/service/msds.html
http://www.millerwelds.com/service/safetyresources.html#quickguide
http://www.osha.gov/SLTC/weldingcuttingbrazing/index.html
http://www.lincolnelectric.com/knowledge/articles/content/grounding_arc_welding_safety.asp
http://www.lincolnelectric.com/knowledge/articles/content/lenstaybl.asp
http://www.digital-calipers.com/basics/safety.html
http://www.expertvillage.com/interviews/arc-welding-for-beginners.htm
http://www.free-ed.net/free-ed/BldgConst/Welding01/welding01_v2.asp
http://www.lincolnelectric.com/knowledge/training/e-LearningWebsite/htmls/intro.html
Lincoln e-learning site

http://www.millerwelds.com/education/basicelec/
Miller basic electricity

http://www.millerwelds.com/resources/etraining.html
Miller e-training site

http://www.millerwelds.com/resources/msds.html
Miller MSDS

http://www.millerwelds.com/resources/basicMIG/
Miller Basic MIG

Materials and Equipment:
Safety videos



Video equipment



Safety literature

Color coded Agricultural Mechanics Laboratory



Literature on safety coloring application

Examples of protective clothing

Examples of eye and face protection

Examples of hand and arm protection

Examples of hearing protection
Fire extinguisher
PowerPoints:

Lab Safety & Facility Mgmt Trainingpv PPT09
(Safety_Colors_Quiz_Josh_Allen_Dec_2003_created_in_XP)
Shop_Safety_Mike_Tesnohlidek
Woodworking_Safety_and_Color_Coding_Course_01421-1.2
Georgia Performance Standards:

AG-AMI-10:  The student will demonstrate Metal Fabrication Safety


a. 
Describe a safe work environment.

   b. 
Recognize hazards in metal working.


c. 
List the areas identified by various safety colors and the importance of coding.


d. 
Describe safety color coding in metal fabrication.


e.     Wear proper dress and protective devices for lab activities

Academic Standards:

ELA10C1 The student demonstrates understanding and control of the rules of the English language, realizing that usage involves the appropriate application of conventions and grammar in both written and spoken formats. 

SCSh9 The student enhances reading in all curriculum areas.

ELA10LSV1 (i) The student employs group decision-making techniques such as brainstorming or a problem-solving sequence (e.g., recognizes problem, defines problem, identifies possible solutions, selects optimal solution, implements solution, evaluates solution).

ELA9RC2 The student participates in discussions related to curricular learning in all subject areas.

ELA12LSV1 The student participates in student-to-teacher, student-to-student, and group verbal interactions.

ELA9RL5 The student understands and acquires new vocabulary and uses it correctly in reading and writing.

ELA10W3 The student uses research and technology to support writing. 

SCSh2 The student uses standard safety practices for all classroom laboratory and field investigations.

SCSh3 The student identifies and investigates problems scientifically.

SCSh4 The student uses tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SP1 The student analyzes the relationships between force, mass, gravity, and the motion of objects.

SPS5 The student compares and contrasts the phases of matter as they relate to atomic and molecular motion.

Teaching Procedure

Introduction and Mental Set

Ask students what are some consequences of not working safely?

Ask students to identify some causes of lab accidents and identify potential hazards.


Discussion

1.
Lead the students to recognize a safe working environment.

A. 
What constitutes a safe working environment?

· How do items, situations, and behaviors become safety hazards?

· How to prevent accidents.

· What do I do when I see a safety hazard?

B. Use safety videos and power points to help students understand what can happen in an accident.



Arc_Welding_Safety – ppt.

C. 
Ask students if there are any laws regulating lab safety, and work place safety.

· What agencies enforce these laws?

D. 
Ask students to explain why protective clothing and safety equipment are a vital part of the Ag Mechanics lab.

· Display examples of safety clothing and equipment and ask students how each can be used.

E. Ask students to explain the fire triangle.

· What are Class A, B, C and D fires and the proper extinguishing method?

· Where should fire extinguishers be located?

· Are fire extinguishers inspected?

F.  
Provide a fire extinguisher for students and have them determine type of fire it may be used to extinguish.
2.
Have students tour lab and point out potential hazard areas.

3.     Provide students with literature describing the color coding
    requirements for the Ag Mechanics lab.


Have students view power point 


Ask students to explain why it is important to have color coding in the lab.  Have students evaluate the lab for correct color coding and make any recommendations.
4.
Have students design the lab for correct color coding and make any recommendations.

5.
Have students design safety posters to be displayed in the lab area.

ARC WELDING SAFETY

1. Always weld in a well ventilated area. If proper ventilation is not available, 
    Go outside.

2. Always use a helmet or hand shield that is in good condition when welding. 
    If the lens is bad, cracked, or broken replace it before welding. Use at 
    least a #10 shade lens for electric arc welding.

3. NEVER LOOK AT WELDING ARC WITH THE NAKED EYE.

4. Do not strike an ark until you are sure those in the vicinity have 
    Protective equipment or have turned their eyes away from the arc.

5. USE EYE PROTECTION WHEN CHIPPING SLAG FROM A WELD.

6. Always wear suitable clothing (long sleeves, gloves, heavy pants, heavy 
     boots) to protect the body from arc burns and spatter of hot metal
7. Do not weld around combustible materials.

8. Do not weld on containers that may contain combustible substances.

9. Do not change welding amperage when the circuit is closed.

10. Do not leave electrode holder on the table or in contact with a grounded 
      Metal surface.

11. Never leave the machine when the circuit is closed.

12. Do not use welder on or around wet surfaces.

13. Place hot electrode stubs in a metal container for disposal.  NEVER 
      THROW THEM ON THE FLOOR.

14. Make sure all connections are tight before welding. 
15. Remove all butane lighters from pockets before welding.
16. Have a FIRE EXTINGUISHER and FIRST-AID KIT handy.
SAFETY PRACTICES IN WELDING

Introduction

Arc welding is a safe occupation when sufficient measures are taken to protect the welder from potential hazards. When these measures are overlooked or ignored, however, welders can encounter such dangers

as electric shock, overexposure to arc radiation, fumes and gases, and fire and explosion; any of which may result in fatal injuries. So that you may recognize and safeguard yourself against these hazards, every welder should be familiar with the ANSI Z49.1 document, "Safety in Welding and Cutting," and should follow the safety practices in the document whenever possible. However, you may find yourself working at a job-site where your supervisor is unavailable for advice, or where proper noise or air measurements cannot be taken. In these and other cases, you can help protect yourself and others by using six of the best safety measures you already have: your sight, smell, hearing, touch, taste . . . and common sense.
Personal  Protection

Protective Clothing
Welders, like firemen, must wear clothing to protect them from being burned. Of all injuries to welders, burns are! he most common due to sparks landing on bare skin. Some welding arcs are very intense with high amperages (over 500 amps) that could cause injury with just a few minutes of exposure.

Others, could be more like a single birthday candle (around 30 amps). Different gear is required for these two extremes. The actual gear varies with the job being performed, but generally protective clothing must allow

freedom of movement while providing adequate coverage against burns from sparks, weld spatter, and arc radiation.  Many types of clothing will protect you from ultra-violet radiation exposure, which appears as a skin burn (much like sunburn). Under the worst conditions, however, severe burns and skin cancer may result from excessive radiation.
Because of its durability and resistance to fire wool clothing is suggested over synthetics (which melt when exposed to extreme heat) or cotton, unless it is specially treated for fire protection. If possible, keep your clothes clean of grease and oil, as these substances may ignite and burn uncontrollably in the presence of oxygen.

Avoid rolling up your sleeves and pant-cuffs, because sparks or hot metal could get stuck in the folds' also, wear your trousers overlapping your work boots not tucked in, to, keep particles from falling into you; we suggest leather high-tops with steel toes (especially when doing heavy work.
Other protective gear for heavy work or especially hazardous situations  

includes: flame-resistant suits, aprons, leggings, leather sleeves/shoulder capes, and caps worn under your helmet. Heavy, flame-resistant gloves, such as leather, should always be worn to protect your hands from burns, cuts, and scratches. In addition, as long as they are dry and in good condition they will offer some insulation against electric shock. As to preventing electric shock, the key word is dry!  Keep in mind that moisture can increase the potential and degree of electric shock. When working in wet conditions, or when perspiring heavily, you must be even more careful to insulate your body from electrically "live" parts.

Arc Rays

It is essential that your eyes are protected from radiation exposure. Infrared radiation has been known to cause retinal burning and cataracts. And even a brief exposure to ultraviolet (UV) radiation can cause an eye bum known as "welder's flash." While this condition is not always apparent until several hours after exposure, it causes extreme discomfort, and can result in swelling, fluid excretion and temporary blindness. Normally, welder's flash is temporary, but repeated or prolonged exposure can lead to permanent injury of the eyes. Other than simply not looking at an arc (obviously, pretty hard to do if you're welding every day), the only preventive measure you can take is with the use of proper eye shading. Refer to the lens shade selector chart in the supplements for the recommended shade numbers for various arc welding processes. The general rule is to choose a filter too dark to see the weld, then move to lighter shades without dropping below the minimum rating. The filters are marked as to the manufacturer and shade number,

the impact-resistant variety are marked with an "H." Helmet-type shields and hand-held face shields offer the most complete shading against

arc radiation. The shade slips into a window at the front of the shield so that it can be removed and replaced easily. The shields are made from a hard plastic or fiberglass, to also protect your head, face, ears, and neck from electric shock, heat, sparks, and flames. You should also use safety glasses with side shields or goggles to protect your eyes from flying particles.

Visible light can also be harmful, but it is easy to tell if the light is dangerous: if it hurts to look at, then it's too bright. The same is true for infrared radiation: it can usually be felt as heat. However, there's

no real way for you to tell if you're being exposed to UV radiation, so just don't take chances: always wear eye protection (see Supplement I for recommended lens shade numbers).

Noise

There are two good reasons to wear ear muffs or plugs:

a) to keep flying sparks or metal out of your ears;

               and

b) to prevent hearing loss as a result of working around noisy arc  

     welding equipment, power sources, and processes (like air carbon 
     arc cutting or plasma arc cutting).

As with radiation exposure to the eyes, the length and number of times that you are exposed to high levels of noise determine the extent of the damage to your hearing, so be sure to avoid repeated exposure to noise. If it is not possible to reduce the level of noise at the source (by moving either yourself or the equipment, utilizing sound shields, etc.), then you should wear adequate ear protection. If the noise in your work area becomes uncomfortable, causing a headache or discomfort of the ears, you could be damaging your hearing and should immediately put on ear muffs or plugs.

In fact, the use of ear protection at all times is a good idea, as hearing loss is both gradual and adds up over time. Damage to your hearing may not be

noticed until you have a complete hearing test at the doctor's, and then it could be too late.

Inspection and Maintenance of Equipment and Work 

Before starting any arc welding operation, you should make a complete inspection of your equipment. All it takes on your part is 5-10 minutes before you turn on your welder; is that too much to spend in preventing injury to yourself or your co-workers?

To begin with:

• Have you read the instruction manual and do you understand the instructions? (The instruction manual for your welder is available upon

request to your welding distributor or the manufacturer.

• Have you read the warnings and instructions on the equipment nameplates and decals as well as the consumables' material safety data sheets?
For the welder:

• Are all the connections tight, including the earth ground?

• Are the electrode holder and welding cable in good condition?

• Are the settings correct for the job you're about to begin?
For an engine-driven welder:

• Is it running OK?

• Are all the hoses on tight?

• Is the fuel cap on tight?

• Is the engine leaking fuel or oil?

• Is the original enclosure and fan guarding in place? Check with your welding 
  equipment distributor if you are unsure. 
For the work in general: 

• Are the work area conditions such that normal safety precautions can be observed or must special equipment (i.e., welding equipment, protective

equipment, safety equipment) or procedures be used?
• Are the cables the right size for your job?

• Are they spread out and run neatly to prevent overheating?

• Is the gas cylinder connected properly?

• Is the cylinder secure?

• Is the work stable and easy to reach from where you're standing?

• Is the Work Lead connected securely?

• Is there enough insulation between your body and the work piece?

• Is there adequate ventilation in your work area?
Take some personal responsibility for your own safety. Notify your supervisor if equipment is in need if repair or not working properly or any unsafe condition. You have the most to lose if you get hurt. Don't allow yourself to work in a hazardous situation. If the hazard is serious and cannot be corrected readily, the machine will then be shut down until the needed repairs are made. If the problem is limited to the outside of the welder, such as a loose connection or a damaged cable that needs to be replaced, disconnect power to the welder and read the operating service manual before doing anything. If the hazard requires repairs to the inside of the welder or to the electrical lines feeding the unit, call a service technician

or an electrician. Never attempt to make these repairs if you are untrained.

Care and Cleaning of the Work Area

Keeping the area around your work neat is as important as maintaining your equipment. Perhaps even more-so, as the risk of injury is amplified by the

larger group of people involved. You may have already inspected your equipment and found it to be OK, but all your caution won't matter when, for example, a co-worker trips over your cable, causing you, and/or the people around you, to be injured by shock, hot metal, or from falling.

Keep all your equipment, cables, hoses, cylinders, etc. out of any traffic routes such as doors, hallways, and ladders. A good practice is to avoid clutter ... and clean up your work area when you're done! Not only will it help to protect yourself and others, you'll find it much easier for you to work efficiently. Also, bear in mind that while you're paying attention to your work, other welders may be preoccupied with their own tasks and not watching where they're going. So be sure that there are protective screens in place, just in case somebody happens to be passing into your work area or walks into a shower of sparks or spatter.

Consider whether the area in which you will be working creates or increases the level of hazard to you thus requiring special procedures or equipment. Factors such as electrical safety, fume ventilation and risk of fire or explosion may be affected. 

Gas Cylinders

Because of the explosive nature of cylinders, you must pay particularly close attention to their storage and use. Examine the cylinders as you did the rest of your equipment; check the cylinder label to make sure it is the correct shielding gas for the process, and that the regulators, hoses, and fittings are the right ones for that gas and pressure, and are in good condition.

Cylinders must be secured in an upright position, with the valve caps in place, in an area away from combustibles and fuels, and safeguarded from damage,

heat, and flames. When in use, keep them out of traffic routes and flying sparks, with all hoses run neatly to the welding area. Never allow the electrode or other "electrically hot" parts of your welder to touch a cylinder. "Crack" the valve open to prevent dirt from entering the regulator; open the cylinder valve only when standing to one side of the cylinder, away from welding or other sources of ignition. Return damaged cylinders to the supplier.

HIGH VOLTAGE can kill.

POSSIBLE SHOCK HAZARDS

The hazard of electric shock is one of the most serious and immediate risks facing you as a welder. Contact with metal parts which are "electrically hot"

can cause injury or death because of the effect of the shock upon your body or a fall which may result from your reaction to the shock. The electric shock hazard associated with arc welding g may be divided into two

categories which are quite different:

- Primary Voltage Shock (I.e., 230, 460 volts);

 
 and

- Secondary Voltage Shock (i.e., 60-100 volts).
The primary voltage shock is very hazardous because it is much greater than the welder secondary voltage. You can receive a shock from the primary

(input) voltage if you touch a lead inside the welder with the power to the welder "on" while you have your body or hand on the welder case or other grounded metal. Remember that turning the welder power switch "off" does not turn the power off inside the welder. The input power cord must be unplugged or the power disconnect switch turned off. You should never remove fixed panels from your welder; in fact, always have a qualified technician repair your welder if it isn't working properly. Also, your welder should be installed by a qualified electrician so it will be correctly wired for the primary voltage which supplies it power and so the case will be connected to an earth ground. The case must be grounded so that if a problem develops inside the welder a fuse will blow, letting you know that repair is required. Never ignore a blown fuse because it is a warning that something is wrong.

A secondary voltage shock occurs when you touch a part of the electrode circuit - perhaps a bare spot on the electrode cable - at the same time another part of your body is touching the metal upon which you're welding (work). To receive a shock your body must touch both sides of the welding circuit – electrode and work (or welding ground) - at the same time. To prevent secondary voltage shock, you must develop and use safe work habits:

• Wear dry gloves in good condition when welding.

• Do not touch the electrode or metal parts of the electrode holder with 
  skin or wet clothing.

• Keep dry insulation between your body (including arms and legs) and the 
  metal being welded or ground (Le., metal floor, wet ground).

• Keep your welding cable and electrode holder in good condition.
These rules are basic to welding and you should already know them. Check out the warning on your welder or electrode box next time you weld. You will

probably not have a shock while welding if you follow these rules.

Though it may be more difficult to follow the rules under some conditions, the rules still apply. Use plywood, rubber mats, or some other dry insulate
to stand or lie upon.  Keep your gloves dry even if you have to keep an extra pair. Don't rest your body, arms, or legs on the work piece, especially if your clothing is wet or bare skin is exposed (and it should not be if you are dressed properly). In addition to the normal safety precautions, if welding must be performed under electrically hazardous conditions (in damp locations or while wearing wet clothing; on metal structures such as floors, gratings or scaffolds; when in cramped positions such as sitting, kneeling or lying, if there is a high risk of unavoidable or accidental contact with the work piece or ground) use the following equipment:

• Semiautomatic DC Constant Voltage Welder

• DC Manual (Stick) Welder

• AC Welder with Reduced Voltage Control
The condition of your electrode holder and electrode cable is also very important. The plastic or fiber insulation on the electrode holder protects you from touching the metal "electrically hot" parts inside. Always inspect your electrode holder before turning the welder on. Replace the holder if it is damaged - don't try to repair it unless you have replacement parts.

The same is true of the electrode cable except that when not replaced it may be repaired using good electrical tape. If your cable has been repaired, be sure to check and see that the tape is secure before you turn the welder on.  Remember, stick electrode is always "electrically hot" when the welder is on - treat it with respect. If you do experience a shock, think of it as a warning- check your equipment, work habits and work area to see what is wrong before continuing to weld.

FIRE HAZARDS

Because of the extreme, temperatures associated with any arc welding process, you should always be aware of fire hazards. The heat of the welding arc can reach temperatures of IO,OOO°F, but this heat in itself

is not generally a fire hazard. The danger of fire actually results from the effects of this intense heat upon your work and in the form of sparks and molten metals. Because these can spray up to 35 feet from your work, you must recognize and distance yourself from combustible materials. It is also important to be sure the work is not in contact With any combustible which

it may ignite when heated. These materials fall into three categories: liquid (gasoline, oil, paints, and thinners); solid (wood, cardboard, and paper); and gaseous (acetylene and hydrogen). Watch where the sparks and metals are falling from your work: if there are flammable materials including fuel or hydraulic lines in your work area and when you can’t move either your work or the combustibles, put a fire-resistant shield in place. If you are welding above the ground or on a ladder, makes sure that there are no combustibles underneath. Also, don't forget about your co-workers, and everybody else who may be in the work area, as they probably wouldn't appreciate being hit with slag or sparks from your work.

Particular care must be taken when welding or cutting in dusty locations. The nature of the dust may be extremely volatile in the heat of the arc or in the

presence of a hot spark. Fine dust particles may readily oxidize and without warning result in a flash fire or even an explosion.

If you are not sure of the combustible or volatile nature of residue or dust in the work area, no welding or cutting should take place until a responsible person has inspected the area and given approval for the work. 

Before you start welding, inspect the surface of your work, looking for flammable coatings or any unknown substances that would ignite when heated. Because of the extreme fire and explosion hazards inherent to welding on or around containers and piping that may have combustible materials, such work

should be handled only by experienced welders.
Know where the fire alarms and fire extinguishers are located, and check the pressure gauges so you don't happen to come across one that's empty. If there are none in the area, make sure that you have access to fire hoses, sand buckets, fire-resistant blankets, or other fire- fighting equipment. If you're welding within3S feet or so of flammable materials, you should have

a fire watcher to see where your sparks are flying, and to grab an extinguisher or alarm if needed. Both you and the fire watcher should wait for a half hour after all welding is finished to find and put out any smoldering fires that may have resulted from your welding.

As with other emergencies that may result from welding accidents, the first rule is: don't panic. Depending on the size of the fire, shut off your welder; sound the fire alarm to warn others and the fire department; and get to the fire exits as quickly as possible.

FUMES AND GASES

Because of the variables involved in fume and generation from arc welding and allied processes (such as the welding process and electrode the base

metal, coatings on the base metal, and other possible contaminants in the air), we'll have to treat the subject in a rather general way, lumping all but the more hazardous situations together. Although the health considerations will vary according to fume and gas composition and individual reactions, the precautions we specify will hold true for all fumes and gases. Again, it really boils down to you and your senses. The fume plume contains solid particles from the consumables, base metal, and base metal coating. Depending

on the length of exposure to these fumes, most acute effects are temporary, and include symptoms of burning eyes and skin, dizziness, nausea, and fever. For example, zinc fumes can cause metal fume fever, a temporary illness that is similar to the flu. Chronic long-term exposure to welding fumes can lead to siderosis (iron deposits in the lungs) and may

affect pulmonary function.

Manganese overexposure can affect the central nervous system, resulting in impaired speech and movement. Bronchitis and some lung fibrosis have

been reported.

Fumes from the use of stainless steel and other specialized consumables have the potential to contain certain compounds of chromium and/or nickel. Some of these compounds are known or suspected to have caused lung cancer in processes other than welding. Therefore, it is recommended to keep exposures as low as possible.

Cadmium also requires extra precautions. This toxic metal can be found on steel as a coating, or in silver solder. Cadmium fumes can be fatal even under

brief exposure, with symptoms much like those of metal fume fever. These two should not be confused. 20 minutes of welding in the presence of cadmium can be enough to cause fatalities, with symptoms appearing

within an hour, and death five days later.

The gases that result from an arc welding process also present potential hazard. Most of the shielding gases (argon, helium, and carbon dioxide) are nontoxic, but as they are released they displace oxygen in your breathing air, causing dizziness, unconsciousness, and death the longer your brain is denied its needed oxygen. In contrast, the heat and the UV radiation, can cause the eyes to tear and irritate the lungs. Some degreasing compounds such as trichloroethylene and perchlorethylene can decompose from the heat and ultraviolet radiation of an arc. Because of the chemical breakdown of vapor-degreasing materials under ultraviolet radiation, arc welding should

not be done in the vicinity of a vapor-degreasing operation.

Carbon-arc welding, gas tungsten-arc welding and gas metal arc welding should be especially avoided in such areas, because they emit more ultraviolet radiation than other processes. Also, keep in mind that ozone and nitrogen oxides are formed when UV radiation hits the air. These gases cause headaches, chest pains, irritation of the eyes, and itchiness
in the nose and throat. 
There is one easy way to reduce the risk of hazardous fumes and gases: keep your head out of the fume plume! As obvious as this sounds, it is a common cause of fume and gas overexposure because the concentration of fume and gases is greatest in the plume. In addition, use mechanical ventilation or local exhaust at the arc to direct the fume plume away from

your face. If this is not sufficient, you may need fixed or moveable exhaust hoods to draw the fume from the general area. Finally, it may be necessary to wear an approved respiratory device if sufficient ventilation cannot be provided. As a rule of thumb, if the air is visibly clear and you are

comfortable, then the ventilation is probably adequate for your work.

The most effective way to identify these fumes and gases is to have a specialist take a sample of the air around you. If this is impractical, however, there are steps that you can take to identify hazardous substances. First, read the material safety data sheet for the electrode posted in the work place to see what fumes can be reasonably expected from use of the product. Secondly, know what the base metal is, and

determine if there is any paint or coating that would cause toxic fumes and/or gases. If you start to feel dizzy or nauseous, there is a possibility that you are being overexposed to fumes and gases, or suffering from oxygen deficiency. In either case, try to improve the ventilation in your area. If that doesn't work: turn off your welder; get some fresh air immediately; and notify your supervisor and co-workers.
Ventilation

The respiratory health hazards associated with welding operations are caused principally by inhalation of gases, dusts, and metal fumes. The type and quantity of toxic fumes in a welding area depend on the type of welding being done, the filler and base metals used, contaminants on the base metal, solvents in the air, and the amount of air movement or ventilation in the area. Good ventilation is the key to avoiding or minimizing respiratory hazards.

When welding and cutting mild steels, natural ventilation is usually considered sufficient to meet requirements, provided that:

1. The room or welding area contains at least 10,000 cubic feet (about 
    22' x 22' x 22') for each welder.

2. The ceiling height is not less than 16 feet.

3. Cross ventilation is not blocked by partitions, equipment, or other 
    structural barriers.

4. Welding is not done in a confined space. Spaces that do not meet
    these requirements should be equipped with mechanical ventilating

   equipment that exhausts at least 2000 cfm of air for each welder,   

   except where local exhaust hoods or booths, or air-line respirators 
   are used.

EXHAUST HOODS AND BOOTHS

Local exhaust of welding fumes can be provided by adjustable hoods or by fixed enclosures or booths Individual movable hoods are particularly suitable for bench welding, but can be used for any welding or cutting job provided that the hood can be moved so that it is always close to the joint being welded. These hoods are more economical to operate than a general ventilation system, particularly in the winter, because they require less replacement air to be brought into the room and heated.

Minimum required air velocity at the zone of welding is 100 fpm when the hood is at its farthest position from the joint being welded. For a 3 inch

wide-flanged suction opening, this velocity requires an air velocity of 150 cfm at 4 to 6 inches from the arc, and 600 cfm at 12 inches from the arc.

A ventilated booth is a second type of local exhaust arrangement. A booth is a fixed enclosure that consists of a top and at least two sides that surrounding the welding operation. Airflow requirements are similar to those for movable hoods - sufficient to maintain a velocity away from the welder of at least 100 fpm.

WORKING IN CONFINED SPACES
When arc welding in a confined area, such as a boiler, a tank, or the hold of a ship, bear in mind that all the hazards associated with normal arc welding are amplified, so the precautions mentioned here are even more important. There is a greater danger that enough flammable gases may be present in the confined space to cause an explosion. The metal of the enclosure can become part of the welding circuit, so any metal you touch (the walls, floor, ceiling) is electrically "hot."

Welding fumes can accumulate more rapidly, with a higher concentration; gases can force out the breathable air, suffocating you in the process. You can see the danger involved in this area of welding: you really have to be on your guard. Spare no effort in making sure that your body is insulated from the work piece and ground by dry insulation.

Wear dry gloves and only use a well-insulated electrode holder. Semiautomatic constant voltage welders with cold electrode or stick welders equipped with a device to lower the no-load voltage are recommended, especially when the work area is wet. Make sure there is adequate ventilation (be it forced or through an air supplied respirator), and that there are no flammable coatings, liquids or gases nearby. Lastly, you must have someone outside the enclosure trained to (handle emergencies, with rescue procedures and a means to disconnect power to your equipment and

pull you out if danger arises. We cannot stress this strongly enough: however experienced you are, do not attempt work of this nature without constant communication with the person outside the confined area. •You cannot be too careful when welding within a confined area; any, repeat any, problem that arises can immediately become life-threatening.

Summary

Summarize data and ask several students to describe a safety hazard.

Evaluation

Evaluate students using a fire extinguisher.

Evaluate students following safety procedures in the lab area.

Administer an objective test on lab safety, safety regulations, and protective clothing.
Individual Learning Activity

Lesson:
Demonstrating Metal Fabrication Safety
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Describe a safe work environment.

2.
Recognize hazards in metal working.

3.
List the areas identified by various safety colors and the importance of coding.

4.
Describe safety color coding in metal fabrication.

5.
Wear proper dress and protective devices for lab activities.
Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page

   in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of 

    another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Demonstrating Metal Fabrication Safety
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Describe a safe work environment.

2.
Recognize hazards in metal working.

3.
List the areas identified by various safety colors and the importance of coding.

4.
Describe safety color coding in metal fabrication.

5.
Wear proper dress and protective devices for lab activities.
Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Demonstrating Metal Fabrication Safety
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Describe a safe work environment.

2.
Recognize hazards in metal working.

3.
List the areas identified by various safety colors and the importance of coding.

4.
Describe safety color coding in metal fabrication.

5.
Wear proper dress and protective devices for lab activities.
Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes
Essential Question:
What are some Safety precautions to be observed in the Metals Shop and why are they important?
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