Welding Orientation

And

Safety Packet

[image: image31.emf]
Alma High School

1500 North Pine Ave.

Alma, Mi. 48801

(989)463-3111

Welding Instructor: Alan Dillon

The Welding Program will prepare students in the following areas; oxyfuel welding and brazing; shielded metal arc welding; gas metal arc welding; flux-cored arc welding; and gas tungsten arc welding. Students will be introduced to weld joint design, blueprint reading, reading welding symbols, and the use of welding related equipment and hand tools. Students will spend approximately 85% of class time in the welding lab with actual hands-on training on welding machines and related equipment.

You will find enclosed in this packet handouts explaining classroom policies and procedures, shop and safety rules, and a syllabus for the first year that includes grading policies. Please read the following information.

· Classroom Policies

· Shop Safety Rules

· Equipment Safety Rules

· Syllabus

· Grading Policies

Staff Signature _______________________________ Date____________

Student Signature _____________________________ Date____________

Parent Signature ______________________________ Date____________

Alma Welding


Welcome to Welding I & II for the 2015-2016 school year. I hope the time you spend here will be enjoyable and productive.


Alma High School will provide for use of equipment, supplies, and safety items. You will however need to provide wearing apparel suitable for the welding field. This should include the following items. 

· Heavy duty coveralls or blue jeans and an appropriate shirt free of holes, tears, and frays to help prevent fires. Any student not properly dressed will not be allowed to participate.

· Leather work boots 6” or higher. No other shoes will be allowed.

· Each student will be issued safety glasses, welding gloves, welding jacket, and a locker.


In the event that a student is missing any of these items he/she will not be allowed to participate in the shop that day. Alma High School provides each student a locker to store their clothes. AHS is not responsible for any locker left open at any time or clothing/safety glasses/ gloves left out in the lab. Students are responsible for lost items and will be charged to replace safety glasses and gloves.


I have read this letter and understand what materials are required to participate in the welding lab.

Student Signature_____________________________ Date____________

Parent Signature______________________________ Date____________

Alma Welding 

Shop Safety Rules

1. Safety glasses must be worn at all times in the lab.

2. Return tools and organize work area to shop standards.

3. No horseplay of any type at any time.

4. Do not operate equipment until you have passed the safety test.

5. Read and understand all posted safety rules before using equipment. 

6. Appropriate work clothes must be worn in order to work in the lab. (coveralls, blue jeans, cotton shirt w/o frays, cuffs and holes) 

7. Never work or cut w/o using safety and protective gear.                        (welding jacket, welding gloves, work boots, face shields, ect.)

8. No student shall use or adjust another students welder or torch.

9. Only one student at a work station at a time.

10. No student shall at any time bring a BIC type lighter to the welding area (potential fire or explosive hazard)

Alma Technical Center-Welding I & II

Welding Classroom Policies

The following policies were developed to define the students’ responsibilities and promote an effective learning environment.

· Students are expected to follow the AHS Student Handbook policies regarding classroom attendance and student behavior.

· Any student wishing to leave must ask the instructor and use the welding pass.

· Each student is responsible for the equipment issued and it is expected that it will be returned in the same condition as when it was issued, or the student will pay to replace it.

· Each student is responsible to inspect his/her welding station and or welder and to report any defect found or they will be held accountable for the defect and pay to fix or replace the damage.

·  Each student is to return any equipment used from the tool room when they are finished.

· Writing on table tops, walls, or welders will not be tolerated.

· Any intentional damage or vandalism will not be tolerated.

· No student will repair or fabricate anything without the written permission of the instructor! This includes projects for students and instructors from other programs.

· Students are not allowed in the instructor’s office, desk, and storage areas without permission.

· No pop or food is permitted in the lab. Food and drink must be consumed in the classroom area. Failure to clean up after yourself and the privilege will be lost.

· Cell phones may be used between classes, electronic devices are not allowed in welding class without instructor’s permission. Students who violate this rule will lose their equipment to the office; they may face further discipline action.

· Polite behavior is expected; fighting and profane language is not tolerated and will be dealt with accordingly.

Any violations of shop safety, equipment safety, or classroom policies will result in the following.


1st offense

verbal warning


2nd offense

referral


3rd offense

possible removal from class

I have read and understand the classroom policies for this class.

Student Signature_________________________________________________________

Course Syllabus

Welding I

Emphasis: Shielded Metal Arc Welding

Instructor:
Mr. Dillon

Classroom #:
G709

Phone:
989-463-3111 Ext.6097

E-mail:
adillon@almaschools.net
Course Description: Introduction to Shielded Metal Arc Welding safety, welding terms and definitions, electrode selection, and welding joints. Lab includes starting an arc, running beads, pad welding, groove welds, and fillet welds. Introduction to Oxyacetylene safety, welding and brazing will also be covered.
Course Focus: The course will provide the student the theory and application of SMAW to make welds in the flat, horizontal, vertical, and overhead position using E6010 and E-7018 electrodes

Course Outline: 

· Occupational Orientation
· Safety and Health of Welders
· Shielded Metal Arc Welding (SMAW)
· Thermal Cutting Processes
· Oxyacetylene Cutting

· Plasma Arc Cutting

· Air Carbon Arc Gouging
Text and References: NCCER; Welding AWS Entry Level Welder-Phase One, Pearson Prentice Hall, 2003.
Jeffus, Larry; Welding Principles and Applications Sixth Edition, Thomson DelmarLearning, 2008.
Grading Guidelines:

Marking period grading

· Work Ethic


40%


· Lab/Project


40%
· Tests/Quiz/Bookwork

20%
Work Ethic: Work Ethic is defined as, punctuality, safe working practices, professional behavior, follow verbal and written instructions, and shop cleanup. Work ethic will be graded daily on a 5, 4, 3, 2, 1, 0 basis with 5 being the highest score and 0 being the lowest score. An explanation of this system is as follows:
Lab/Project: This category consists of exercises that are self-paced using basic welding shop equipment. The Instructor will work with each individual student to assure quality work. All lab work will be graded on a 5, 4, 3, 2, 1, 0 basis with 5 being the progress to the next competency. An explanation of this system is as follows: 

Bookwork:  Technical information will be presented in the classroom; students will receive credit for completed task.

Quiz/Test: This category consists of assessments for written as-well-as hands-on tests and qualifications.

5   Performed tasks at a high level/demonstrated good work ethic


4   Performed tasks competently/demonstrated average work ethic

3   Performed tasks competently/demonstrated poor work ethic

2   Performed tasks limited participation/demonstrated poor work ethic

1   Limited participation

0   Did not participate
Semester grading
· 1st marking period
40%

· 2nd marking period
40%

· Semester exam

20%

· (Semester exams are course requirement)

Classroom Rules:

1. Polite behavior is expected.
2. Students are expected to be sitting in their classroom seats when the bell rings.

3. Students are to remain in their class at all times unless otherwise given permission and a pass by the teacher to leave.

4. Students are required to wear eye, hearing, and safety protection at all times in the welding lab and other work areas.

5. Students will be required to follow all safety rules and procedures while in the welding lab and other work areas.

6. Attendance and tardy policy (Student Handbook)

Attendance Policy

Excessive absences can be a serious problem, and as a part of technical training good attendance habits are necessary. Positive steps will be taken in this program to develop these habits. The employer demands good work habits, and in order for the student to learn good work habits our attendance policy will require punctual and regular attendance. Due to the nature of the class, students will receive a zero for shop/participation points for any absence not related to school activities. Bookwork assignments, Tests, and Quizzes can be made-up the next day following an excused absence. It is the students’ responsibility to follow through on any make-up work.

Course Assignments

Assignments

Students are required to complete all assignments detailed by their instructor and/or Course Content

Guides and Training Packets.
Reading
Welding Principles and Applications, By Larry Jeffus

Chapter 1, Introduction to Welding

Chapter 2, Safety in Welding

Vocabulary worksheets

Daily Shop Schedule
1. Good attendance is important, be in your seat and ready for class.
2. Check the chalkboard for specific instructions for the day.

3. Go to your welding booth and review work assignment. Check equipment and area for potential hazards.

4. Report any problems with equipment to the instructor.

5. See your instructor if you have any questions on your work assignment.

6. Use scrap material to adjust your machine and warm up.

7. Prepare material for your work assignment as detailed in your packet or by instructor.

8. Begin welding practice.

9. Continue practice until instructor returns to your station for inspection.

10. If you have been successful in practice, keep the joint for inspection and prepare material for the next project and begin practice. Notify your instructor if a demonstration is needed.

11. Daily Clean-up procedures
a. All welding will stop 10 minutes prior to the end of class.

b. Remove all metal from welding booth. Quench any hot work prior to  depositing it in the proper scrap bin.

c. Turn off all equipment.

d. Return all items to the tool room.

e. Properly store all unused electrodes or filler material.

f. Thoroughly sweep area and properly dispose of any and all debris.

12. Weekly Clean-up procedures
All students will participate in a total shop clean up once a week. 

Welding Shop Rules

1. Conservative utilization of consumable items and materials is critical. Please do not waste material or electrodes.

2. The student will clean booth and dispose of the scrap metal at the end of the class. Quench hot metal before depositing into scrap bin.

3. Floor sweepings and slag must be put into the proper bin. Used scrap metal will be put into the 55 gallon barrels. Do not mix aluminum or stainless materials with welded scrap steel.

4. Do not weld or tack materials to the tabletops, stations, or clamps. Offenders will be required to grind to original surface.

5. Safety glasses and approved tinted goggles/face shields must be worn while oxyfuel cutting or welding.

6. The use of all power tools must be approved by the instructor.

7. Do not hang, lay, or place electrode holders, burning torches, wire guns except on the hanger provided.

8. Proper protective clothing must be worn while working in the shop. Do not wear nylon, rayon, etc. type of clothing because these materials will melt to your skin if they catch fire.

9. Unauthorized visitors will not be permitted in the shop.

10. Unprofessional and/or irresponsible conduct will not be tolerated.

11. Do not attempt to repair equipment, replace cylinders, or wire spool unless previously authorized by your instructor. Report the problem to your instructor.
12. No personal projects will be permitted unless first authorized by your instructor.

13. Working or welding on vehicles will not be permitted in the welding lab.
14. Safety glasses are required at all times in the shop. When cutting, welding, or grinding double protection is required (i.e. face shield or welding hood in addition to safety glasses) [OR OSHA 437-02-283-(2)].

15. Student will cut practice plates to dimensions specified by instructor.

16. You are responsible for all tools checked out. Return them in working order.

17. Proper care and use of all tools, equipment and facilities is required by all students working in the lab.

18. All students must follow all applicable safety procedures.
Safety in Welding
Includes
· Personal Protective Equipment
#2 Safe Use of Equipment

#3 Operator & Fire Safety

#4 Tool Safety
Face, Eye, and Ear Protection
Eyes

Safety glasses must be worn at all times. Eye protection can be safety glasses, with side shields, googles, or a full face shield. To give better protection when working in brightly lit area or outsides, some welders wear flash glasses, which are special, lightly tinted safety glasses. These glasses provide protection from both flying debris and reflected light.
Safety glasses are defined as safety lens, safety frames, and hard side shields. 
ANSI Z87.1 (standard for impact resistance, chemical, radiation) ANSI Z87.1-2010 is a standard in place to ensure proper eye and face protection is used to prevent injury from eye hazards.
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Sample safety glasses

Double protection is required when grinding, cutting, and/or welding.
Note: Full-face shields and most clear cover lens are not made of impact

resistance material (polycarbonate).

Filter Lens

A by-product of electric arc welding is intense visible light, ultra violet & infrared radiation. Welding filter lenses protect the welder’s eyes from this hazard.

Visible Light is what you see. Too much causes night blindness (poor eyesight under low light levels).

Infrared Radiation is felt as heat. This type of radiation is known to cause retinal burning and cataracts

.

Ultraviolet Radiation (UV) is the MOST DANGEROUS. A welder can not see or feel this type of radiation. The closer the welder is and the higher the welding current, the quicker the burn will occur.
Welding light damage occurs often without warning, like a sunburn’s effect that is felt the following day.
UV can burn the retina (back of the eye) this can cause some loss of eyesight or burn the whites of the eye causing blisters or scar tissue. Eye cells are killed and can become easily infected. It is these dead eye cells that cause the eye irritation that creates the sand in the eye feeling.
Filter lenspage 26
Filter lens range from #1 to #14, with a #14 being the darkest.

Oxyacetylene Cutting = #4 to #6

Electric arc welding = #9 to #14.

There are many brands of filter lens. (common colors: amber, green, cobalt blue, and gold).

[image: image3.emf]
Sample Filter and Clear Lenses
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Dirty vs. Clean Cover Lens

Make sure to change your lens on a regular basis.
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Correct placement of the filter lens, clear lenses and gasket are very important for a leak tight system
Cheaters

[image: image6.emf]
A cheater lens is a magnifying lens that can be placed in the welding hood to enhance the puddle for those individuals that need corrective vision.

Eye and Face Protection for Welding and Cutting Operations
https://app.aws.org/technical/facts/FACT-31_2014.pdf
http://www.thefabricator.com/article/safety/selecting-the-best-lens-for-welders-eye-protection
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9778
Proper Clothing

The best material to wear for welding is tanned leather. This, however, may be impractical. The second best material to wear as a welder is wool. This too may be impractical given the climate. Therefore, cotton denims are the most popular. For longer life and spark resistance, the cotton clothing should be kept clean and starched after washing. The starch aids in shedding the sparks while cutting and welding.

No man made fibers, such as nylon and rayon, should be worn at any time while welding.

If this material catches on fire it will melt to the skin and will have to be peeled off, with the skin. Clothing requirements set by the Occupational Safety and Health Association

OSHA can be found in OR OSHA 437-02-283 (3).

Clothing should conform to the following basic rules:

#1 Pants should have no cuffs or frays

#2 Shirt pockets should have flaps

#3 Leather work boots (above the ankle) are required.

[image: image7.emf]
#4 A welder’s hat should be worn to protect the head. Positioning the hat so that the bill covers the “near side ear” will give added protection.

#5 Leather jacket or sleeves should be worn for vertical and overhead (out of position) welding.

#6 Leather gauntlet type welding gloves are required.

#7 Make certain that all personal and flammable materials (i.e. lighters and matches) are clear when working in the welding lab. Students shall not carry matches/lighters on their person, these articles should be stored in the lockers.

**Remember welding creates a tremendous amount of heat, sparks, and intense light that    the welder needs to protect him/herself from.

Safe Use of Equipment
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Care and Safe Use of Oxygen and Acetylene Equipment
Oxygen Cylinder----------------------------------------(
Acetylene Cylinder-------------------(
Oxygen and Acetylene Facts
	Oxygen Gas

· Chemical symbol O²
· Colorless gas

· No odor

· 99.995% pure oxygen as compared to

the 21% oxygen in the air we breath. A

minimum of 19.5% and a maximum of

24% is needed to sustain life.

· Stored as a high-pressure gas (2200 psi

is an extreme amount of “stored energy”).
· Cylinder is made of one piece of steel

and is hollow.

· Oxygen does not burn, but it

· Accelerates Combustion.

· Use no oil to lubricate fittings.

· Safety blow out disk is actuated by pressure
· The valve should be either fully open

or fully closed.
	Acetylene Gas

· Chemical symbol C²H²

· Colorless gas

· Odor – A pungent garlic type odor.

· Unstable gas -- MAXIMUM

PRESSURE 15 PSIG.

· Low pressure cylinder (250 psi)

· Cylinder construction has a multiple

piece shell welded together.

· Cylinder Contents

Core- Porous Filler (microscopic

sponge) Occupies 8% to 10%

Acetone Occupies 42%

Acetylene Occupies 36%

Reserve Volume at 70F 10-12%.

· The valve should not be opened more

than 1 ½ turns.

· The Fusible Safety plug is actuated by

heat. It will melt at approximately

212F.


Handling and Storing Cylinders
· Separate oxidizing and fuel gases by 20 feet or by 1/2 hour burn wall at least 5 feet all.

· Empty (MT) cylinders must be stored separately from full.
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The welding lab cylinder storage room complies with fire safety standards.
· Store all cylinders vertically.

· Valve protection caps must be utilized when cylinder is not in use (i.e. does not have a regulator attached to it).
· Cylinders should not be transported by their valve caps.

· Cylinders must be stored and chained upright.

· When safety precautions refer to acetylene, the precautions are equally applicable to other fuel gasses, such as natural gas, propane, chem-o-lene, hydrogen, etc.

· Never use a cylinder or its contents for other than its intended purposes.

· Keep cylinders away from exposure to sparks, hot slag, open flame and all possible sources of excessive heat.

· Never strike an arc on a cylinder. This will render the cylinder useless.

· Take care never to place cylinders in passageways for people or equipment.

· Do not lay a lit torch down or leave unattended (includes track cutters).

· Do not use oxygen in place of compressed air.

· Do not burn over concrete without first protecting it with a piece of scrap sheet metal.

· Always secure cylinders upright to a suitable support with a chain. Ensure that there is no metal to metal contact between the weldment and the cylinder.

· Do not store cylinders in unventilated areas.

· Always transport, store and use acetylene cylinders in the vertical position to avoid drawing off the acetone that is in the cylinder.

[image: image10.emf]
WHAT NOT TO DO

The acetylene cylinder standing but has no valve

protection cap and the oxygen cylinder lying down.

· Never use cylinders as supports or rollers.

· Never try to mix any gasses in a cylinder.

· Never try to refill a cylinder.

· Mark empty cylinders empty ("MT") and date it.

· Store empty and full cylinders in a separate location.

· If leaks are found in acetylene cylinder valves, or if leaks are found at acetylene fuse plugs or in cylinder, shut the system down and notify your instructor.

[image: image11.emf]
Leaking acetylene cylinder should

be set out side and labeled.
· Protect cylinder valves from bumps, falls, falling objects, and from weather. Keep them covered with cylinder cap when moving cylinders.

· Keep valves closed on empty cylinders.
Regulators

· Never connect a regulator to a cylinder containing a gas other than that for which the regulator is designed.
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· If a regulator shows excessive creep (pressure building up when torch valves are closed), replace it.

· The gases used on oxy-acetylene applications should never be drawn from cylinders except through properly attached pressure regulators approved for oxygen or acetylene service.

· Safety Reverse Flow Check Valves
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· Flashback Arrestors
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Hoses
Hoses follow the following color system:

· Acetylene = Red = Left Hand Thread, Notched fittings

· Oxygen = Green = Right Hand thread

· Inert Gas = Green or Black = Right Hand Thread

Use only hoses designed for use with the gas source to which it is to be connected. Do not interchange fittings on hoses or use other than standard hose fittings.

[image: image15.emf]
· Never use ordinary wire as a binding in making hose connections. Use binders or clamps designed for hose use.

· Use only standard brass splices for splicing hose--never use copper tubing for this purpose.

· Keep hoses away from grease, oil and water.

· Protect hoses from sparks, hot slag, hot objects, sharp edges, and open flame.

· If a hose is burned by a flashback, discard that length of hose. A flashback burns the inner walls and renders the hose unsafe.

· Examine all hoses for leaks, worn places and loose connections prior to use.

· Acetylene escaping into the atmosphere may start a serious fire or explosion. Do not repair hoses with tape, see your instructor for assistance.

[image: image16.emf]
· Gas should not be left under pressure because it can migrate through the hose walls with siamese hoses.

Torches

[image: image17.emf]
Victor Combination Torch Set
· Leak check equipment before using by pressurizing the system and then turning off the main cylinder valves. If regulator pressures drop, there is a leak in the system. This is known as the pressure drop check. The system then can be sprayed with leak detector solution to locate leak(s). Bubbles will indicate the leaks.

· Use no oil on any fittings

· Ensure hoses have no leaks, rips, tears, etc.

· Always inspect equipment before using. Do not work with defective equipment.

· Inspect union nut connections and all seating surfaces on regulators and torches before use. Damaged connectors should be removed and faulty seats repaired; they are apt to cause backfires or flashbacks.

BACKFIRES AND FLASHBACKS

A backfire is a loud pop associated with the momentary extinguishment and re-ignition

of the flame at the torch tip.

It may be caused by:

Touching the tip against the work

Particles entering the tip and obstructing the gas flow -- Dirty Tip

Overheating the tip - too close to the work

Improper gas pressure adjustment (too "lean" of a mixture - not enough fuel gas)

Loose Tip

Damaged Seats

Sometimes the trouble will clear itself immediately, and if the work is hot enough, the torch will re-light automatically. If this happens, close oxygen torch valves immediately (cutting and then pre-heating valve). Close the acetylene valve. Inspect the system to determine the cause (i.e. check pressures, clean tip, ensure hoses are straight). If the student cannot determine the cause s/he should check with his/her instructor. Then relight, using standard lighting procedures, which includes purging the hose lines. Before re-lighting, check your pressure.

A flashback is the recession of the flame into the tip, torch or the hose, if an explosive mixture is present in one of the lines. It is sometimes accompanied by a hissing or squealing sound and a characteristic smoky or sharp pointed flame. This condition necessitates extinguishment of the flame by closing the torch oxygen valve first and then the torch acetylene valve. Wait a few moments to ensure the fire in the torch or hose has a chance to be extinguished.

Flashbacks can be caused by:

Failure to purge lines

Improper pressures

Distorted or loose tips or mixer seats

Kinked hose, clogged tip or torch orifices

over heated tip or torch.

See your instructor if you have repeated backfires or flashbacks.

Arc Welding Basic Electricity

Electricity is defined as the movement of electrons along a conductor. When referring to

Alternating current (AC), electrons move in two directions. In direct current (DC), the

electrons move in one direction.

In welding, the study of electricity is based on current flow from

negative to positive. This is known as the “Electron Theory.”

ARC WELDING SAFETY

· Electricity follows the path of least resistance.

· Greatest shock potential is when high voltage is present. Voltage is defined as the

driving force. It is this force that is needed to break past the resistance barrier, thus

resulting in an electrical shock.

· The electrode and the work (ground) circuits are electrically "hot" when the welder is on. Do not touch these "hot" parts with your bare skin or wet clothing. Wear dry, hole free gloves to insulate hands.

· Always be sure the work cable makes a good electrical connection with metal being welded.

· Maintain the stinger, ground clamp, welding cable and welding machine in good safe operating condition.

· Ensure you are not wet (low resistance).

· If machine is in need of repair contact instructor.

· Keep all connections tight and well maintained.

· Ensure machine is off prior to repairing unit.

· Safe work habits and conditions are everyone's responsibility.

· Keep your work area clear of combustibles.

DO NOT PUT COMBUSTIBLES ON TOP THE WELDER

· Be sure that the machine is properly grounded.

· Do not use pipelines carrying gasses or flammable liquids or conduits carrying

electrical conductors for grounding purposes.

· Never change the polarity switch when the machine is on. This will destroy the

switch contact.

· Do not let the electrode holder touch any metal that contacts the welding ground.

· Make sure the jaws of the electrode holder are tight.

· Keep all connections of the electrode leads tight.

· Do not overload welding cables or operate with poor connection.

· Never strike an arc on a compressed gas cylinder.

· Do not work in a damp area.

· Keep hands, clothing and work area dry at all times.
Operator and Fire Safety

Beware of hazards around you while welding:

· Fuel -- Gas, Diesel, Paint thinner, Etc.
· Flammables on your person

· Lighters

· Matches

· Oily coveralls

What are you welding on:

· In or on a vessel (Tank)

· Galvanized material

· Cadmium cover bolts

· Painted steel (lead)

· Know the type of metal and their fumes/particulates

Welding in closed or confined places depletes breathable air. Always make sure there is

plenty of fresh air from blowers, air lines or other means. Never use compressed oxygen

for ventilation.

When toxic fumes from painted surfaces, lead, cadmium bearing materials or any other

substances are present in harmful concentrations, always use an air-supplied respirator. 

Never operate a gasoline powered welder in a confined area. Carbon monoxide created

by the welder's exhaust will kill or seriously injure you before you know what has

happened.

Know where safety equipment is located

· Fire extinguisher

· Fire blanket

· Fire Alarm

· First aide equipment

· Telephone (Do you know your location?)

· On/Off Switches for equipment

· Are you First Aide & CPR Trained, or is anyone that's working around you qualified

Fire Safety

A fire needs three items to maintain its combustion. These items are best described by

using the fire triangle.
Fire triangle

Note that Oxygen does not burn, but it does accelerate combustion.

*Hydrocarbon is defined as any of a large class of organic compounds containing

only carbon and hydrogen

To extinguish a fire it is necessary to remove one of the legs in a fire triangle. This can

be accomplished by using the correct type of fire extinguisher based on the type of fire.

A fire extinguisher is a storage container for an extinguishing agent such as water or

chemicals. It is designed to put out small fires not large ones.

An extinguisher is labeled according to whether the fire on which it is to be used occurs

in wood or cloth, flammable liquids, electrical, or metal sources. Using one type of

extinguisher on another type of fire can make the fire much worse. An example of this

would be to attempt to put out a kitchen grease fire with water. If you recall in your

elementary school training, to extinguish this type of fire it is best to smother it with a lid.

By doing this, the oxygen leg in the fire triangle is eliminated, thus extinguishing the fire.

Most commonly, welding facilities are equipped with ABC fire extinguishers. This type

will put out ordinary combustibles, flammable liquids and electrical fires. It’s important

to know where these extinguishers are located to reduce the response time when

necessary. See the pictogram chart for further explanation.
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Not all fires are the same, and they are classified according to the type of fuel that is

burning. If you use the wrong type of fire extinguisher on the wrong class of fire, you can,

in fact, make matters worse. It is therefore very important to understand the four different

fire classifications.
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Class A - Wood, paper, cloth, trash, plastics

Solid combustible materials that are not metals. (Class

A fires generally leave an Ash.)
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Class B - Flammable liquids: gasoline, oil, grease,

acetone

Any non-metal in a liquid state, on fire. This

classification also includes flammable gases. (Class B

fires generally involve materials that Boil or Bubble.)

[image: image28.emf]Class C - Electrical: energized electrical equipment

As long as it's "plugged in," it would be considered a

class C fire. (Class C fires generally deal with electrical




Current)
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Class D - Metals: potassium, sodium, aluminum,

magnesium

Unless you work in a laboratory or in an industry that

uses these materials, it is unlikely you'll have to deal

with a Class D fire. It takes special extinguishing agents




(Metal-X, foam) to fight such a fire.

Most fire extinguishers will have a pictograph label telling you which classifications of fire the

extinguisher is designed to fight. For example, a simple water extinguisher might have a label like

the one below, indicating that it should only be used on Class A fires.
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Tool Safety

Pedestal Grinder
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· Always wear safety glasses and a clear face shield
· Always use the tool rest, don’t freehand grind.
· The tool rest must be fastened securely with about a 1/16 inch of clearance between it and the wheel. A maximum clearance is 1/8 of an inch. 
· Never install a grinding wheel. See your instructor for instruction.

· Ensure that no one is inside the operator's zone while you are operating the grinder. One person uses the grinder at a time.
· Ear plugs (hearing protection) are recommended.

· Always check a grinding wheel for cracks, defects, or impregnated aluminum prior to use. Don’t grind soft materials such as aluminum, brass, and wood.
· Use the correct type of grinding wheel. There are different wheels designed to grind aluminum.

· Ensure the tongue guard is in place and securely fastened.

· Ensure the grinder has a true, balanced, and dressed wheel. Notify the instructor if the wheel needs to be dressed.

· Stand to one side of the grinder when turning it on.
· Move back and forth across the cutting surface (FACE of the grinding wheel), to keep the wheel from being grooved.

· Never grind on the side of a wheel in the welding lab.

· Keep the work cool by quenching it in the water pot.

· Press work material against the wheel using a fair amount of pressure. Do not overload the machine.

· Remember to turn the grinder off immediately after you are done. Wash your hands to remove abrasives or metal dust. Don’t touch your face or eyes.
Hand Grinder
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· Use proper eye and face protection-- safety glasses and a clear face shield.

· Earplugs are required.

· Use screens to prevent showering others with sparks and assorted pieces of steel made airborne by the grinder. Watch for fellow students.
· Ensure the wheel guard is securely fastened, and utilize the side handle when operating this piece of equipment.

· Grinding disks must be designed for the material being ground and must be rated for a "safe speed" at least as high as the no load RPM marked on the nameplate.

· Do not carry a plugged-in tool with your finger on the switch. Ensure the switch is disengaged before plugging it in. Do not utilize the "Suicide Switch.

· Do not abuse the cord. Take special precautions to keep it away from the grinding wheel.

Ironworker Shear
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· Do not exceed material thickness, and hardness capacity of shear.

 shear cutting capacity

8” x 3/8” flat bar

1 1/8” x ½” Punch

· Must wear safety glasses and pass a safety test before using the shear.
· Do not cut through welds with shears, this may cause damage to the shear blades.

· Never cut across flame cut edges, or through slag or weld spatter. Clean off any slag, and grind all flame cut areas where shearing will occur. Never cut through spring or hardened steel, and never cut round stock or bolts using the shear blade.
· Maximum power efficiency is obtained by placing the metal as close to the pivot point (throat) as possible. Special Note: The Edwards ironworker cuts material similar to a galantine. The placement of the material is not as critical as compared to ironworkers that use a pivot point system.

· Keep fingers and hands away from the shear blade and moving parts when operating the shear. When shearing a large section of metal, the operator is responsible for the helper.

· When cutting small metal pieces, use larger pieces of metal as a support for holding the small piece securely in position.

· Turn the shear off immediately after use, and before retrieving any sheared (cut) pieces.

· When using the shear for cutting bar stock, the adjustable hold-down must be in contact with the metal being cut. Never use with guard removed.
Horizontal Band Saw
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• The band saw machines should have all guards in place and be maintained in good condition.

• The operator should always keep his/her hands clear of the blade. Care should be taken when loading parts in the band saw to prevent injury from moving parts.

• Use some type of supporting device (floor stand) for the material drops, whether long or short.

• Never reach or position any part of your body under a saw blade. Someone could start the machine, or a malfunction could cause the cutting head to drop.

• Never wipe or clean off parts that are being sawed. The rag could catch on the saw blade, and pull the operator's hand into the moving blade.

• Always turn off and unplug the machine when it becomes necessary to adjust or change the blade.

• Always keep the floor and work area around the machine free from debris, oil, and coolant slicks.

• A saw blade, which has been removed from service and coiled, should always be tied with wire to keep it from rapidly uncoiling.

• Make sure the blade has come to a complete stop before opening the cover for any reason.

• When changing saw blades, always close the cover before applying the final blade tension.

• Do not cut material that is hot. This will damage the blade and the band saw bed.

• Hand feed the saw blade into the work initially. This will prevent blade damage.

• Machine is designed to stop automatically at end of cut. Be sure it actually has stopped before reloading.

• Never load the machine while it's running.

• Never adjust guide arms while blade is running.
• Always wear eye protection when attending and operating machine.

Chop Saw
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• Keep guard in place and in working order.

• Keep work area clean. Inspect area for flammables.
• Do not force the tool. It will do a job better and safer at the rate of which it was intended.

• Wear proper apparel. No loose clothing, gloves, neckties, rings, bracelets or jewelry because it can get caught in the moving parts.

• Double protection is required. Safety glasses with face shield.

• A visual inspection should be done before every use.
• Always hold the work firmly against the fence. If the part doesn’t fit in the vise, use a different saw or cutting process to do the job safely.
• Be sure cut off saw is sharp, free cutting and free from vibration.

• Raise the cut off saw free from kerf prior to releasing the trigger switch.

• Allow motor to reach full speed before cutting.

• Use only cut off saw blades with speed rating at least as high as the revolutions per minute (RPM) specified on the nameplate.

• Do not place either hand in the working area when the power is on.
Drill Press
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· Wear appropriate safety glasses. 

· Ensure that the drill press has a start/stop button within easy reach of the operator. 

· Use a hand brush to remove cuttings. 

· Remove burrs and chips from a drilled hole. When making deep holes, clean out the hole frequently. 

· Use a clamp or drill vise to prevent work from spinning. 

· Lubricate drill bit when drilling metal. Run at correct cutting speeds.
· Reduce the drilling pressure when the drill begins to break through the workpiece. This action prevents drill from pulling into the work and breaking. 

· Keep drill bits clean and sharp. Dull drills are a common cause of breakage. 

· Keep floor around the drill press free of oil and grease. 

· Keep the working surface clean of scraps, tools and materials. 

· Keep guards in place and in good working order. 

Safety Worksheet

NAME __________________________________ DATE _______________________

DIRECTIONS: Answer the questions listed below. Refer to the information sheets and

Welding Principles and Applications, if needed.

Define the following terms

1. Flashback Arrestor

2. Backfire

3. Flashback

True or False

4. T F It is acceptable to use oxygen from the cylinder for ventilation.

5. T F It is acceptable practice to dust off your clothes with oxygen.

6. T F Acetylene cylinders must be stored and transported in the upright position.

7. T F An easy and safe way to locate a leak in an oxy-acetylene system is with a flame.

8. T F If a regulator squeaks it should be given a squirt of oil.

9. T F The red hose is the oxygen hose.

10. T F The acetylene connections have left hand threading.

11. T F If a hose leaks, wrap it up with tape.

12. T F You may change the polarity while an operator is welding.

13. T F The amperage may be adjusted while the operator is welding.

14. T F Electrodes must be consumed to a 2 inch stub length.

15. T F The tool rest on the pedestal grinders should have a maximum clearance of 1/8 inch.

16. T F Stand to one side of the regulator when opening the cylinder valve.

Multiple Choice

17. The average person should use what shade filter lens for arc welding?

a. #5 b. #10 c. #15 d. #4

18. Exposure to the ultraviolet rays of an electric arc can cause:

a. skin cancer c. painful eye burns

b. painful burns to the skin d. all of the above

19. The only metal that can be ground on the pedestal grinders is:

a. aluminum c. steel

b. silicon d. none of the above

20 What is the maximum safe working pressure for acetylene?

a. 5 psig b. 10 psig c. 15 psig d. 35 cfh

Introduction to Welding
Welding Principles and Applications Textbook

Chapter 1

1. Explain how to forge weld?

2. What welding process is Elihu Thomason credited with developing in 1886?

3. During World War I, what process replaced riveting for ship repair?

4. Welding has become a __________, __________, and __________ method of joining metal.

5. What do we call the localized growing together of the grain structure during welding?

6. Welding can be used to join both __________ and __________.

7. Some welding processes require both __________ and __________ to make a weld.

8. List six items that use welding in their construction.

a. __________________________________________

b. __________________________________________

c. __________________________________________

d. __________________________________________

e. __________________________________________

f. __________________________________________

9. Why have welding experiments been performed aboard the space shuttle?

10. What three things differ greatly from one welding process to another?


a. __________________________________________


b. __________________________________________


c. __________________________________________

11. Which gases are most commonly used for gas welding?

12. What is the technically correct name for gas welding?

13. Which welding process is the most commonly used to join metal?

14. What is the technically correct name for stick welding?

15. GTAW is the abbreviation for which welding process?

16. What is the ideal welding process for high welding rates on thin-gauge metal?

17. Flux inside the welding wire gives which process its name?

18. List six items that may be considered in selecting a welding process?


a. __________________________________________


b. __________________________________________


c. __________________________________________


d. __________________________________________


e. __________________________________________


f. __________________________________________

19. Which method of welding application requires a welder to manipulate the entire process?

20. Which method of welding requires the welder to control everything except the adding of filler wire?

21. Which welding process is repeatedly performed by a machine that has been programmed?

22. A __________ works with engineers to produce prototypes for testing.

23. A __________ places parts together in their proper position for a tack welder.

24. A __________ is a piece of sheet metal cut to the shape of a part so that it may be repetitively laid out.
25. What are the approximate standard units for the following SI values?



a. 13 mm



b. 4 L



c. 100ºC



d. 4 K

26. What are the exact standard units for the following SI values?



a. 13 mm



b. 4 L



c. 100ºC



d. 4 K

27. What are some advantages of a working environment that includes groups?

28. Give three examples of how you can benefit from following strong leadership in preparing for your career?


a. __________________________________________


b. __________________________________________


c. __________________________________________

29. Are there positive attitudes you show in the workplace that could also be helpful in your role as a citizen in your community?

30. What technical skills would you as an employer in a cooperative education program or in another job setting look for in a potential new employee?

31. What personal qualities would you as an employer look for in a potential new employee?

32. How could good work habits create occupational opportunities for you in a cooperative education program or in another job setting?

33. How can employees’ good work habits affect the profitability of the company they work for?

34. List three advantages of having good understanding of the culture and common business practices of customers in foreign countries?


a. _________________________________________________


b. _________________________________________________


c. _________________________________________________

35. What are some professional benefits of working on an intercultural project?
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