[image: image7.png]



Course:
01.422

Agricultural Metal Fabrication
Unit 7:
Lesson 1:
Welding and Cutting with Oxy-Acetylene

Georgia Performance Standards: AG-AMII-7 a, b

Academic Standards: 

ELA9RC2, ELA12LSV1, ELA9RL5 , ELA10W3, MM1A3, MA1P1, MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5 , SPS7 
Objectives: 
1.
Perform the safety practices that should be observed in performing Oxy-Acetylene welding and cutting according to industry standards.

2.
Perform welding and cutting operations to standards set by the Instructor.
Teaching Time:

20 hours 
Grades: 9-12

Essential Question: What processes are involved in Oxy-Acetylene Welding?
Unit Understandings, Themes, and Concepts:

Students will learn how to safely weld and cut with oxy-acetylene. 
Primary Learning Goals: Students will be able to safely weld and cut with oxy-acetylene. 
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:

Smith Welding Manual
Burke, Stan & T.J. Wakeman. Modern Agricultural Mechanics. 2nd Edition. Interstate 
Publishers, Inc. Danville, IL.  1992.

Herren. Agriculture Mechanics: Fundamentals and Applications.  6th Edition. Delmar Cengage Learning. 2010
Johnson, Harper, Lawver. Buriak. Mechanics In Agriculture. Interstate Publishers., Inc. 1998
Phipps, Miller. Agriscience Mechanics. Interstate Publishers., Inc. 1998
Materials and Equipment:
Cylinder truck, acetylene cylinder, hose and regulator, oxygen cylinder, hose and regulator, torch body, cutting assembly, cutting and welding tips, spark lighter, wrench(es) to fit connections, small birthday candles, matches, quart fruit jar, paper, small piece of hardwood, steel wool and small piece of steel, welding goggles, welding gloves, welding filter rods, brazing rods, pliers, 1/8" x 1 1/4" x 6" steel strip, wire brush.
Powerpoints:
chapter06oxy
oxy acet
Oxy-Acetylene Welding
oxyacetylene[1]safety
weldingoxy
Web References:

http://www.free-ed.net/free-ed/BldgConst/Welding01/welding01_v2.asp
http://www.smithequipment.com/sou_details.html  Smith On-line training
Georgia Performance Standards: AG-AMII-7 a, b

AG-AMII-7:  Students will demonstrate Welding and Cutting with Oxy-Acetylene.


a.   
Perform the safety practices that should be observed in performing Oxy-Acetylene welding and cutting according to industry standards.


b.
Perform welding and cutting operations to standards set by the standards.

Academic Standards: 

ELA9RC2, ELA12LSV1, ELA9RL5 , ELA10W3, MM1A3, MA1P1, MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5 , SPS7 

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. 

MM1A3. The student solves simple equations.

MA1P1. The student solves problems (using appropriate technology).

MA1P3. The student communicates mathematically.

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.

SPS7 The student relates transformations and flow of energy within a system.

Teaching Procedure

Gas Welding

Uses Flame from burning gas to create welding heat. 

· Propane torch: 
Soldering, heating 
Good for sweating pipes, starting fires, and spending hours trying to heat frozen bolts, while the surrounding metal gets just as hot. 

· oxyacetylene torch: 
Cutting, welding, brazing, soldering, leading. 
Most universal and useful welding tool. (Uses Acetylene gas and Oxygen for hot flame.) With the right bits, rod, and technique, you can weld almost anything. Good for cutting anything from sheet metal to the turret off a tank, lead filling, brazing (a sort of hard soldering process) welding plate, welding sheet metal, welding aluminium, heating frozen bolts, or alternately cutting them off, drilling holes in plate, welding cast iron, shrinking and forming steel, and can double as a flame thrower in a pinch. Drawbacks are: Overheating of some types of work, harder to control quality of some processes. 

· Oxy-propane: 
Soldering, brazing, heating. 
A cheap compromise between low cost and portable propane, and Oxy-Acetylene. Better than the former, not as good as the latter. 

OXY-ACETYLENE WELDING EQUIPMENT

BACKGROUND

The use of gas welding dates back to the middle 1800's where a mixture of Oxygen And Hydrogen were used to produce a hot flame that was used in the making of jewelry. It wasn't until the late 1890's when the gas Acetylene became available that gas welding developed into the process that we know today. Acetylene is a gas that is manufactured by mixing Calcium Carbide,( a by product of the electric furnace steel making process) with water. Acetylene when burned alone can produce a flame temperature of about 4000 deg. F. With the addition of Oxygen a flame temperature in excess of 6000 deg. F. can be achieved, making Acetylene ideal for welding and cutting. An Oxy-Acetylene outfit is portable, less expensive and more versatile than a electric welding set up. By using the proper tips, rods and fluxes, almost any metal can be welded, heated or cut using the Oxy-Acetylene process. 

There are many components that make up the Oxy-Acetylene outfit such as cylinders, regulators, hoses etc. The following is a typical outfit listing each component with a brief description of each. 

CYLINDERS

Oxygen and Acetylene are stored under pressure in steel cylinders . They are sized by the cuft. of either Oxygen or Acetylene that they hold. 

Cylinders should be tested regularly with the date of the last test stamped on the top of the cylinder. Cylinders should always be secured and used in the upright position. When a cylinder is not being used, the valve cap should always be in place. 

OXYGEN CYLINDERS

These cylinders are made of steel and are usually painted green. They range in size from less than 20 cuft. To over 300 cuft and contain compressed Oxygen at pressures that can be as high as 2200 psig. All cylinders have valves and ( except the small "R" tank ) are fitted with a screw on steel cap that protects the cylinder valve when the cylinder is not in use. If Oxygen comes into contact with oil or grease, it will burst into flame. Never use oil or grease on Oxygen cylinder valves or regulators. Make sure hands and gloves are free of oil and grease before handling cylinders. Crack open the cylinder valve then close it before installing the regulator to clear the valve of any dirt. With the regulator installed, always crack the cylinder valve open first, then open it fully. This will lessen the chance of recompression which is caused by high cylinder pressure entering the regulator, heating up and damaging the regulator. 

ACETYLENE CYLINDERS

These cylinders contain Acetylene under pressure, are painted black, ( small "B" and "MC" tanks can be gray, silver or red ) made of steel and have cylinder valves. They range in size from 10 to almost 400 cuft capacity. The cylinders contain a porous filler material which is wetted with acetone that allows the Acetylene to safely be contained in the cylinder at 250 psig. Always use an Acetylene cylinder in the up right position so you don't draw any of the acetone out of the tank. Only open the cylinder valve 1 to 1 1/2 turns, leaving the valve wrench on the valve in the event it has to be shut off quickly. Acetylene should never be used at a pressure that exceeds 15 psig as it becomes highly unstable which, depending on the condition, could cause it to decompose and explode. As with the Oxygen cylinder, make sure the cylinder valve is clean before installing the regulator. 

REGULATORS
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With the pressure in a full Acetylene cylinder at 250 psig and a full Oxygen cylinder at 2200 psig, a way is needed to lower these cylinder pressures to desired working pressures for use in the torch. This is accomplished by using an adjustable pressure reducing regulator. The regulator will also maintain a steady working pressure as the cylinder pressure drops from use. 

Basically, regulators work by admitting the high cylinder pressure through a valve which is operated by a flexible diaphragm. By turning the regulator adjusting knob or screw in or out causes a spring in the regulator to operate the diaphragm which opens or closes a valve in the regulator. This in turn regulates the outlet pressure and flow. By turning the adjusting knob in you increase the flow and pressure, out decreases the flow and pressure. Most regulators have two gauges. One shows the inlet pressure from the cylinder ( the high pressure gauge ) and the other ( low pressure gauge ) shows the working pressure being supplied from the regulator. There are regulators that are made for heavy duty or rough service that are not equipped with gauges, (referred to as gaugeless) and have a scale in the regulator body that is used to make pressure adjustments. 

There are two general types of regulators, single stage and two stage. Both perform the same function but the two stage regulator will supply a more constant pressure as the cylinder pressure falls by compensating for any drop in cylinder pressure better than will the single stage unit. Also, two stage regulators are usually more heavy duty in construction and will last longer in heavy duty use and require less maintenance than the single stage units. Two stage regulators can be identified by their second pressure chamber where single stage units have only one. Oxygen and Acetylene regulators connect differently to their cylinders so they can not be mixed up. Oxygen regulators have right hand threads and regulators for Acetylene and other fuel gases have left hand threads. You will notice a groove around fuel connections which indicate a left handed thread. Finally all outlet (low pressure ) gauges on Acetylene regulators have their gauge scales marked in red starting at 15 psig. This is to act as a reminder not to use Acetylene at pressures over 15 psig as explained in the section on Acetylene cylinders. 

WELDING HOSES

The cylinder regulators and torch are usually connected together by double line rubber hoses. Double line hose is know as type VD. The Oxygen line is green, the fuel line red. Hoses are available in four sizes, 3/16, 1/4, 3/8 and 1/2 inch I.D. There are different grades of double line hose used for Acetylene. They are: 

· Non-oil resisting rubber cover 

· RM- carries both a non-oil and flame and oil resisting cover 

· (for use with all fuel gases & Acetylene) flame and oil resisting cover. 

Grades R & RM should be marked for Acetylene only. Grade T should be marked fuel gas. All hoses should be marked as to their service level (light, standard or heavy ). Date of manufacture, maximum working pressure, ( 200 psig ) nominal I.D size and if it meets RMA/CGA IP-90 (Rubber Manufactures Association, Compressed Gas Association ) specifications for rubber welding hose. The fittings on the hoses are marked as to right and left handed threads. 

Single line hose come in three grades, L, light duty, S, standard duty and H, heavy duty. And are also limited to a working pressure of 200 psig. 

CHECK VALVES
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For combustion to occur, fuel and Oxygen have to mix. This should only happen in the torch mixer or the torch tip. Sometimes, due to improper operation, fuel and Oxygen could feed back into the hoses and cause combustion in the hoses or regulators. ( not good! ) Check valves when installed between the hoses and torch prevent this back flow as they close if a reverse flow starts. Check valves should be used with all torches. 
FLASH BACK ARRESTORS

A flashback, which is a rapid high pressure flame in the hose can occur if there aren't any check valves or the check valves fail to operate due to improper installation. Once a flashback starts, check valves can not stop it, but a flashback arrestor will! The arrestor connects the same as the check valves, in the hose at the torch or regulator and contains a trap that is spring loaded that cuts off the gas flow in the event of a flashback. Both check valves and flashback arrestors are like they say, cheap insurance and should be included on every Oxy-Acetylene outfit! 
TORCHES
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The torch assembly consists of the handle, oxygen and fuel gas valves and mixing chamber. Welding tips or a cutting attachment can be used with the handle allowing it to be used for welding, heating and cutting operations. Oxygen and fuel gas flow through tubes inside the handle which blend in the mixing chamber or tip. It is at the tip that the mixed gases are ignited. There are two basic mixer types, the equal or medium pressure type (also known as balance or positive pressure type) and the injector type. The equal pressure type is the most common and is used with fuel gas pressures that are above 1 psi. Oxygen and fuel gas enter the torch at almost equal pressures. The injector type is used when fuel gas pressures are less than 1 psi. In this type, Oxygen at high pressure pulls the fuel gas into the mixing chambe . 

WELDING AND CUTTING TIPS
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The welding tip is mounted on the end of the torch handle and through it the oxygen and fuel gas mixture feed the flame. Tips are available in a variety of shapes and sizes to fit most any welding job and are identified by number. The larger the number, the larger the hole in the tip and the thicker the metal that can be welded or cut. Welding tips have one hole and cutting tips have a centrally located hole with a number of smaller holes located around it in a circular pattern. The cutting Oxygen comes from the center hole with the preheat flame coming from the holes around it. Many factors determine the size tip to use, but mainly the thickness of the metal to be welded or cut determines which tip size to use. The attachments at the end of this article will serve as a guide to tip selection. 

ACETYLENE WELDING TIPS

	
	
	
	
	

	Metal
Thickness
	Tip
Size
	Rod 
Size
	Oxygen
Pressure
	Acetylene
Pressure

	In.
	No.
	In.
	PSI
	PSI

	
	
	
	
	

	1/64 - 1/32
	000
	1/16
	3
	3

	1/32 - 3/64
	00
	1/16
	3
	3

	1/32 - 5/64
	0
	3/32
	3
	3

	3/64 - 3/32
	1
	1/8
	3
	3

	1/16 - 1/8
	2
	5/32
	4
	4

	1/8 - 3/16
	3
	3/16-1/4
	4
	4


CUTTING ATTACHMENTS

[image: image5.jpg]



A cutting attachment connects to the end of the torch handle in place of the welding tip and allows for the cutting of metal up to 8 inches thick. For cutting metal over 8 inches, the use of a cutting torch instead of a cutting attachment should be used. The fuel gas valve on the torch handle is used to adjust the fuel. The Oxygen valve on the torch handle is opened full and the Oxygen flow for the preheat flame is adjusted using the Oxygen valve on the cutting attachment. The cutting Oxygen is controlled by the lever operated valve on the attachment. 

CUTTING TORCH
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The cutting torch is connected to the hoses in place of the welding handle and is used for cutting thicker metal than can be cut with the cutting attachment, or for heavy duty cutting work. The cutting torch like the welding handle is equipped with Oxygen and fuel gas valves with a lever operated Oxygen valve that controls the flow of cutting Oxygen to the tip. ( Center hole in the cutting tip ) In the two tube model, Oxygen and fuel gas mix and flow to the tip in the larger bottom tube with the cutting Oxygen flowing to the tip in the top tube. In three tube models, Oxygen and fuel gas flow to the tip in the bottom tubes and cutting Oxygen flows to the tip in the top tube. 

WELDING GOGGLES & GLOVES

Proper welding gloves and goggles must be worn to provide protection when using a Oxy-Acetylene outfit. Gloves should be made for welding use. Goggles ( or face shield ) must be worn to protect the eyes from sparks and hot metal, especially when cutting metal. If you ever try to weld or cut without using goggles or a face shield, try this first. Stand in front of the outfit, close your eyes tight and adjust the regulators, that's if you can find them !!! ( point made I hope!!) The proper lens shade should be selected in order to provide the maximum amount of protection. The following chart lists the recommended shade of lens that should be used for various welding and cutting operations. 

	 Application
	 Lens shade no.

	 Brazing
	 3 or 4

	 Light cutting ( up to 1" ) 
	 3 or 4

	 Medium cutting ( 1 to 6" )
	 4 or 5

	 Heavy cutting ( over 6" )
	 5 or 6

	 Light welding ( up to 1/8 )
	 4 or 5

	 Medium welding ( 1/8 to 1/2 )
	 5 or 6

	 Heavy welding ( over 1/2 )
	 6 or 8

	 
	 


SAFETY

The following is a list of some safety items that should be followed when using an Oxy-Acetylene outfit. 

1. Never use Acetylene gas at a pressure over 15 psig. 

2. Never use damaged equipment. 

3. Never use oil or grease on or around Oxygen equipment. 

4. Never use Oxygen or fuel gas to blow dirt or dust off clothing or equipment. 

5. Never light a torch with matches or a lighter. Always use a striker. 

6. When opening a Oxygen or fuel cylinder valve, always crack it open first. 

7. Always make sure regulators have their adjusting screws released by turning them counter clockwise till free before opening cylinder valves. Stand to the side of a regulator, not in front of it when opening cylinder valves. 

8. Always wear the proper welding goggles, gloves and clothing when operating Oxy-Acetylene equipment. Pants should not have cuffs. 

9. Always have a fire extinguisher handy when operating Oxy-Acetylene equipment. 

10. Always replace cylinder caps when finished using cylinders. 

11. Do not rely on the color of the cylinder to identify its contents as some suppliers may use different color codes. 

12. Always use the proper regulator for the gas in the cylinder. 

13. Always use cylinders in the upright position only. 

14. Never store cylinders in temperatures over 130deg. F. 

15. Always keep the valve wrench on the Acetylene cylinder valve when in use. Only open valve a maximum of 1 1/2 turns. 

16. Do not carry lighters, matches or other flammable objects in pockets when welding or cutting. 

17. Always be aware of others around you when using a torch. 

Be careful not to let welding hoses come into contact with torch flame or sparks from cutting
Introduction and Mental Set

Discuss with students the fundamentals of combustion and explain the triangle of combustion (fuel, kindling point, and oxygen).

Triangle of combustion

1.
 Burning ratio - How much oxygen to support flame?

2.
 Burning rate - How fast will fuel burn?

3.
 Kindling point - How hot must fuel be to burn?

4.
 BTU output - How much heat from the burning fuel?

5.
 Temperature point - How hot will the flame be?

Ask students “What is gas welding?”  It is joining of two pieces of metal by the application of heat which is provided by the combination of acetylene and oxygen.

Discussion

1.
What are the types of welding?

A.
Fusion welding is the joining of metals by melting two or more pieces.  The melted portions flow together, forming a homogenous weld. It is done with or without a filter rod.

B. 
Brazing or braze welding is the joining of two similar, or dissimilar, metals by heating both pieces (without melting) and adding bronze welding rod as the filter material.

C.
Heating performs a necessary function in the use of the oxy-acetylene flame for bending, shaping, tempering, dehydrating, descaling, preheating, postheating, etc.

D. 
Soldering is similar to brazing in that no melting of the base metals occurs.  Filler materials are non-ferrous metal alloys; soft solder (lead alloys) and hard solders (silver alloys).

2.
What are the characteristics of Acetylene:
A.
Hydrocarbon

B.
It burns in two stages with

·  Primary combustion zone (cone flame)

· Secondary combustion zone (envelope flame)

C. 
Endothermic gas - lateral heat is given up in the area of primary combustion zone to effectively add to the heat produced by the chemistry of combustion.

D.
Combustible intensity is 12700 BTU/sec./sq. Ft. of cone area in a one to one mixture of acetylene and oxygen through the torch.

E.
Neutral flame temperature of 5420 degrees F at the end of the inner cone. This can be increased to a maximum of about 5700 degrees F by increasing the oxygen consumption through the torch (oxidizing flame)

F.
Net heat value of 1433 BTU per cubic foot.

G.
Requires 2 2 parts of oxygen to consume one part acetylene.  One part of oxygen is supplied through the torch and the remaining 1 2 parts are obtained from the air surrounding the flame.

H.
Produced from carbide and water.

3.
 Discuss with students the following safety rules:
A.
Secure oxygen and acetylene cylinders in an upright position so they cannot be tipped over.

B.
Blow out cylinder valves in order to remove dust and dirt that may damage regulators.

C.
Release pressure with adjusting screw on regulator before opening cylinder valve to prevent damage to regulator and possible injury to operator.

D.
Stand to the side of regulator, keeping the cylinder valve between operator and regulator while opening cylinder valve.

E.
Open cylinder valves slowly.

F.
Do not use acetylene (in free state) at pressures higher than 15 PSI.  Above 15 PSI acetylene becomes 100% unstable.

G.
Clear oxygen and acetylene passages individually before lighting torch.

H.
Light acetylene before opening oxygen valve.

I.
Never use oil or grease on regulators, torches, or fittings.

J.
Do not use oxygen as a substitute for compressed air.

K.
Use safety goggles, gloves, and protective clothing.

L.
Have CO2 or dry powder type fire extinguisher available.

M.
Test connections for leaks with Ivory soapsuds, paint brush and water.

N.
Avoid lighting torch or welding near combustible material.

O.
NEVER open acetylene cylinder valve more than 2 turn.

P.
Always operate torch in well ventilated area.

Q.
Never weld on containers that have been used for combustible material.

R.
Always clean up after yourself.

S.
Avoid breathing toxic fumes when welding.

T.
Place steel caps on all gas cylinders when they are moved or stored to protect the valves.

U.
Shut off cylinder valves when not in use for length of time to reduce the possibility of leakage and strain on equipment.

V.
Turn off acetylene torch valve first so the flame will go out immediately.

W.
Never cut or weld near concrete.

X.
Always weld or cut at least five feet from cylinder.

Y.
Always protect hose from hot metal, rupture, or mechanical damage.

Z.
Always light torch with a friction lighter.

AA.
Never leave a burning torch unattended.

AB.
Never use a Bic lighter to light a torch.


4.
What causes of backfire?
A.
Insufficient pressure of fuel gas or oxygen.

B.
Loose cutting tip.

C.
Dirty tip.

D.
Overheating of cutting tip by bringing tip too close to molten puddle.

E.
Bad O-Ring in torch body.

F.
Too large a tip used in conjunction with small fuel-gas cylinder.
5.
What safety procedures should be followed in case of a flashback?
A.
Close fuel-gas torch valve.

B.
Close oxygen preheat valve.

C.
Close oxygen torch valve.

D.
Release acetylene regulator screw.

E.
Examine oxy-acetylene unit.

F.
Reset regulator pressures.

G.
Light torch.
6.
Operation #1 Setting up and lighting a torch
Following all safety precautions and approved procedures, set up oxyacetylene apparatus for welding.  Light the torch and adjust to neutral flame.  Shut down the torch and secure the equipment for overnight storage.

A.
Setting up Apparatus

· Clear nozzles for each cylinder.

· Attach regulators to cylinder nozzles.

· Attach hoses to a regulator.

· Crack valves and clear hoses.

· Attach torches to hoses.

B.
Lighting and Adjusting Torch
· Back off regulator screws on both units.

· Close both torch needle valves.

· Open an oxygen cylinder.

· Open Acetylene Cylinder.

· Open Oxygen torch needle valve and adjust pressure - close valves.

· Open Acetylene torch needle valve and adjust pressure - close valves.

· Crack acetylene torch needle valve about 1/16 of a turn and light.

· Turn acetylene valve until flame jumps about 1/4 inch from a tip.

· Open an oxygen torch needle valve and adjust flame.

C.
Shutting down Apparatus

· Close acetylene valve.

· Open acetylene torch needle valve.

· Back off acetylene torch needle valve.

· Close acetylene torch needle valve.

· Close oxygen cylinder valve.

· Open oxygen torch needle valve.

· Back off oxygen regulator screw.

· Close oxygen torch needle valve.

· Roll up hose.

· Secure torch.

· Clean work area.

7.
 Operation #2 Flat Butt Weld - with rod
A.
Have students place the edges of two strips together and tack at the ends, tack middle, then weld. 

B.
 Do not add excess rod. 

C.
 Bead should be built up very little and the edges feathered.

D.
Judge the penetration by the width of definite heat line on back side of the joint.

E.
 Heat line should be the same width as the bead.

F.
Align two pieces so that the starting end of the joint is tight together and the opposite end is open about 1/8", then weld.

G.
When you have acquired the skill to weld this joint, the rule for the gap is 1/8" per foot of weld.

H.
Operating steps:

· Lay strips flat on the table.

· Line metal up to allow for distortion.

· Light and adjust torch.

· Form puddle at right hand end of joint.

· Add filler rod.

· Weld strips.

· Test weld.

· Show to instructor.

8.
Operation #3: 90 Degree Cut

A.
Plate should be as clean from scale and rust as possible. 

B.
Set oxygen pressure for thickness of metal.

C.
Start cut on the edge of plate.

D.
Speed of travel should be just fast enough that a light >drag= is present.  (Be sure to check preheat flames with the cutting jet wide open.) 

E.
Do not use more oxygen pressure than the cutting chart calls for.

F.
Operating Steps:

· Place metal on table with the part to be cut over cutting box.

· Check cutting chart for tip size and pressures.

· Adjust oxygen and acetylene regulators.



· Light and adjust cutting torch.

· Preheat edge of metal until a dull red.

· Depress the cutting lever and begin cut.

· If cutting action stops, release the cutting lever and preheat the edge where cutting action stopped.

· Make 90 degree cut.

· Show samples to an instructor.
9.
 Operation #4
A.
Clean edges of the strips to remove surface oxide scale.  

B.
Direct the flame in such a  manner that the heat reaches the bottom of the joint. 

C.
Use the proper flux.

D.
The flame may be neutral or slightly oxidizing.
E.
Precautions

· Heat base metal properly.
· Secure complete penetration.

· Work only in well ventilated areas.

F.
Operating Steps

· Clean both top and bottom of the strip.

· Place strips on the table and align the edges so that they almost touch.

· Light the torch and adjust to a neutral or slightly oxidizing flame.

· Heat the end of rod and dip into flux.

· Heat an area of the base metal on each side of the joint to a dull red.

· Apply flux from the rod only before starting weld.

· Bring rod into flame and deposit a small amount of bronze.

· Complete the weld.

· Test by bending 90 degrees or more.  No signs of fracture should occur.

Summary
Review the safety rules for using oxy-acetylene unit.  Remind students that the safety rules are very important to protect themselves as well as anyone helping them.  Discuss with them the places where this type welding would be used in the welding industry.
Evaluation
Written test

Laboratory exercises
Individual Learning Activity

Lesson:
Welding and Cutting with Oxy-Acetylene
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.
Perform the safety practices that should be observed in performing Oxy-Acetylene welding and cutting according to industry standards.

2.
Perform welding and cutting operations to standards set by the Instructor.
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: 
Welding and Cutting with Oxy-Acetylene

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

1.
Perform the safety practices that should be observed in performing Oxy-Acetylene welding and cutting according to industry standards.

2.
Perform welding and cutting operations to standards set by the Instructor.
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:
Welding and Cutting with Oxy-Acetylene
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.
Perform the safety practices that should be observed in performing Oxy-Acetylene welding and cutting according to industry standards.

2.
Perform welding and cutting operations to standards set by the Instructor.
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.


Essential Question:

What processes are involved in Oxy-Acetylene Welding?
Vocabulary
Oxygen
Acetylene

Cylinder

Pressure

Regulator

Flame

Valve

Fusion

Flashback

Backfire
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