211E-1

PLASTIC WELDING

WITH A HOT AIR GUN

AG 211-E

UNIT OBJECTIVE

After completion of this unit, students will be able to understand the basics of welding thermoplastics.  Students will be able to identify different types of plastics and know how to weld different joints.  This knowledge will be demonstrated by completion of assignment sheets and a unit test with a minimum of 85 percent accuracy.

SPECIFIC OBJECTIVES AND COMPETENCIES

After completion of this unit, the student should be able to:

1.
Identify different types of plastics.  

2. Know how to handle and operate a hot air plastic welder safely.  

3. Know and understand the proper setup and use of a hot air plastic welder.  

4. Know the different joint connections use in plastic welding.  

5. Demonstrate a PVC weld correctly and safely.  
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A.  Introduction to Plastic Welding

1.  Plastics have been around for over 100 years.  They have become a part of our everyday lives.  It’s hard for a person to make it through the day without using something made of plastic.  Coke bottles, food containers, and even many car parts are made from a type of plastic.  

a.  1862 – First man made plastic

b.  1891 – Rayon is first discovered

c.  1926 – Polyvinyl Chloride, PVC is invented

d.  1933 – Polyethylene is discovered

e.  1938 – Teflon is discovered

f.   1938 – Nylon Stocking first hit the market

B.  Hot Air Plastic Welding 

1.  Hot Air plastic welding works by using a hand held torch that has an electric heating element.  A low-pressure of compressed air passes through the heating element and directs the heat towards the groove melting the plastic and the filler rod together.  

2.  All most any plastic material that can be molded and shaped with heat can be welded with a hot air welder.  

3.  Plastics that have a thickness of 1/16" or greater can be welded.  

4.  Hot Air plastic welding can be used for fabricating or repairing.  

C.  Types of Plastic and Identification

1.  The most common types of plastic material are:

a.  Polyethylene (PE)

b.  Polypropylene (PP) – clear in color 

c.  Acrylonitrile Butadiene Styrene (A.B.S.) – black in color

d.  Polyvinyl Chloride (PVC) – white or gray in color

e.  Polyurethane (TPUR) 

2.  Identifying different types of plastic.  Looking at the color is a good place to start when identifying plastics but it will not always hold true.  Sometimes polyurethane can be colored black and mistaken for ABS.  Burning a small piece of the plastic that needs to be welded can be used to identify the material.  Looking at the color of the flame, the smoke, the burning process, and the smell can help you determine the type of plastic.  
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a.  Polyethylene – No smoke, blue flame, and a candle wax odor. 

b.  Polypropylene – No smoke, orange flame, acid odor

c.  Acrylonitrile Butadiene Styrene – Black sooty smoke hangs in the air, sweet odor

d.  Polyvinyl Chloride – Self-extinguishing, will not flame

e.  Polyurethane – Black smoke, sputtering effect

3.  Filler Rod Selection

a.  The filer rod needs to be made of the same material as being welded.  When buying filler rod, the type will be labeled on the package.  

b.  The size of the filler rod being used depends on the thickness of the plastic be welded.  Use a filler rod close to the thickness of the base material.  



BASE MATERIAL THICKNESSS

WELDING ROD SIZE




1/16"




1/8"   diameter



1/8"




1/8"   diameter



3/16"




3/16” diameter 



1/4"




3 rods of 3/16” diameter



> 1/4"
use multi-passes

5/32” or 3/16” diameter


4.  Welding Temperature – Each type of plastic needs to be welded at the right temperature for proper effectiveness.  In most Hot Air welding torches air pressure helps to determine the temperature.  

a.  Polyethylene 


–
 575oF  

b.  Polypropylene 


–
 550oF  

c.  Acrylonitrile Butadiene Styrene
– 
 500oF  

d.  Polyvinyl Chloride 

–
 525oF  

e.  Polyurethane 


–
 575oF  

D.  Plastic Welding Setup and Operations 

1.  When using a Hot Air plastic welder always turn the air pressure on before turning on the heating element.  

2.  After the heating element has reached the desired temperature, you can start the welding process.  

3.  Cut the end of the filler rod at a 60o angle.

4.  Hold the cut end of the rod just above the welding starting point at a 90o angle.

5.  Apply heat to the rod end and the base material seam at the same time until both are tacky.
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6.  Press the tacky end of the rod down into the tacky starting point of the base materials.

7.  Only the surface of the rod and base materials will be tacky, but will bond properly.  

8.  The rod will continue to hold its’ basic shape for the most part throughout the welding process.  

9.  Holding the rod at a 90o angle directly above the weld seam, pressing firmly, evenly down into the weld point as you apply heat in the direction of the weld seam with a short fanning motion (See page 211E-6)

10. As the rod and base material become tacky, if you are welding at proper temperature, a loop will form where rod joins weld of base materials and small beads will form an either side of completed welded sections.  

11. At the end of the weld, cut the rod with knife or pliers at a 30o angle.  

12. Cut a new end for the rod at 60o to start a new weld.  The end of the rod should be free from discoloration and warping if proper heat was applied.  

13. Do not start a new weld if the end of the rod is distorted, stretched, discolored, or damaged in any way.  This will weaken the next weld.  

14. After turning off the heating element, always let the compressed air flow through the torch until the heating element has cooled off.  

ACTIVITY:  

1.  Demonstrate the proper setup and use of a Hot Air plastic welder.

2.  Have students identify different types of plastic using the burn test.

3.  Have students plastic weld a piece of PVC pipe, see page 211E-6.  

References:  

SEELYE Inc., Minneapolis, Minnesota, 1-800-258-2936

http://www.laramyplasticwelders.com/

http://www.modernplasticwelding.com.au/
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HOT AIR PLASTIC WELDING

TO AVOID BURNING OUT THE HEATING ELEMENT – Always start the airflow before starting the heating element. 

Set air flow at 3 psi

CAUTION – Never touch metal parts on the welding gun until they have cooled.  Use pliers to change a tip on a welding gun while operating. 

TO AVOID BURNING OUT THE HEATING ELEMENT – Disconnect the electricity on the gun before turning off the airflow.  The gun will cool faster and the electric heating element will last longer.  

Use the same kind of plastic to weld as what is being welded.  

Selecting Rod Diameter



BASE MATERIAL THICKNESSS

WELDING ROD SIZE




1/16"




1/8"   diameter



1/8"




1/8"   diameter



3/16"




3/16” diameter 



1/4"




3 rods of 3/16” diameter



> 1/4"
use multi-passes

5/32” or 3/16” diameter
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PVC Pipe Weld:

Procedure:

1.  Start with a piece of 1" PVE pipe 1 ½" long and with a groove cut along the side.  

2.  Set the Hot Air torch at 525oF.  

3.  Cut the end of the filler rod at a 60o angle.  

4.  Hold the end of the filler rod 90o from the groove.  

5.  Heat the end of the filler rod and the starting point of the weld until the edges are tacky and start the weld.  Move the Hot Air welding torch side to side while melting the plastic.  

6.  After reaching the end of the groove, remove the heat and let the weld cool, after it has cooled cut the rod off at a 30o angle.  










Filler Rod














Hot Air Nozzle









Top View



Side View
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TYPE OF WELDS






Double “V” Butt Weld

    Single “V” Butt Weld















Edge Weld








Outside Corner Welds




Inside Corner Weld
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QUALITY OF PLASTIC WELDS






TOO HOT








TOO COLD





GOOD WELD



