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	Lesson Objective:
	The students will be able to match correct welder to application.

	Supplies Needed:
	Spec sheets on different  models of welders.

Duty Cycle Worksheets 1 and 2

Job Sheet


	The "7 Elements"
	Teacher Notes

(and answer key)

	1. Introduce the CTE lesson.
Why is the new Lincoln not functioning properly?

What is it doing and why?

What size welder should we have purchased?

How are we going to make that decision?

What is duty cycle?
	We have on regular bases exceeded the duty cycle of this welder.  Causing the welder to trip out.  Program needs changed and the welder was pushed to maximum output on a daily bases.  This welder was designed as a light – medium duty machine.  It was 100% at 90 amps.  We have been consistently welding at 140 amps.

Opened ended questions to get the students thinking about how to make this decision.  Talk about overloading electrical equipments.  Include the safety features built into electrical equipment to keep them from overloading.    Introduce duty cycle at this time and the formula for finding what your needs are for your welding needs.

It is the percentage of time that you can weld at certain amperage.  100% at 100 amps means you can weld 10 minutes out of 10.  65% at 100 amps means you can weld 6.5 minutes out of 10.  Exceeding the duty cycle will cause the machine to trip out or if it is not equipped with this safety feature you can damage the transformer of the welder.

	2. Assess students’ math awareness as it relates to the CTE lesson. 
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Dneeded is the required duty cycle

Drated is the rated duty cycle

Ineeded is the required current (amps)

Irated is the rated current (amps)
	Where have you seen this before?

Talk about what they know about formulas.

How would you find the required duty cycle?

Talk about order of operations.  Parentheses, exponents, multiple/divide left to right and then add and subtract left to right. “Please Excuse My Dear Aunt Sally”



	3. Work through the math example embedded in the CTE lesson. 

     Power sources for SMAW are rated at duty cycle (60%) at a specific current (200 A).  If welding was performed at 150 A, what would be the effective or needed duty cycle?  
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	Use Duty Cycle worksheet 1.

1.
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                  =  60%
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                  =  60(1.78)

                  = 106 

The needed duty cycle is above 100%.  That means that the operator can weld without any need to stop.  The power supply is capable of cooling its transformer at a rate faster than the 150 A of current drawn can heat it up.  Thus, there is no limitation on the amount of time that welding can be performed at 150 A.



	4. Work through related, contextual math-in-CTE examples.

2.  The power supply for the above is rated at 60% duty cycle at a maximum of 200 amps.  If the operator needs to make a weld at 240 Amps for a short period of time, how many minutes can he weld at 240 amps without overheating the transformer?


	2.  
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                     = 60%
[image: image11.wmf]2

240

200

÷

ø

ö

ç

è

æ


                     = 60% (.833)2
                     = 42%

This means that the operator can have the arc on only 4.2 minutes out of every 10 minutes of use.



	5. Work through traditional math examples.
3.  Find the volume of a cylinder with a height of 5 cm and a radius of 12 cm.  The formula for volume is
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4.  Find the area of the trapezoid pictured below.  
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5.  If you need a manure tank with a volume of 160,000 cubic feet and it can only be 20 feet tall, what is the radius of the tank?  
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	3.      
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           = (3.14)(122)(5)

           = (3.14)(144)(5)

           = 2260.8 cubic centimeters

4.  
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           = 152 square inches
5.  
[image: image20.wmf]h

r

V

2

p

=

.

    160000 = π(r2)(20)
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	6. Students demonstrate their understanding.

6.  At what amperage will a welder with a 60% duty cycle at 200 amps be able to weld for 8 minutes out of 10?


	6.  
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	7. Formal assessment.
Using your job sheet determine the maximum amperage you will need to weld at, find the welder that meets our needs for the least cost?

 Dneeded        =    Drated( Irated / Ineeded)2
Welder A  cost $575 and has a duty cycle of 20% at 125 amps

Welder B  cost $1400 and has a duty cycle of 30% at 250 amps

Welder C cost $1800 and has a duty cycle of 100% at 90 amps

Welder D cost $3500 and has a duty cycle of 60% at 400 amps

At what amperage will a welder with the 100% duty cycle at 90 amps be able to weld for 8 minutes out of 10? Dneeded        =    Drated( Irated / Ineeded)2

	Duty Cycle Worksheet 2
Answer key

Dneeded=Drated(Irated/ Ineeded)2
Welder A  cost $575 and has a duty cycle of 20% at 125 amps

Dneeded  =  20% ( 125/120 )2
                 20% ( 1.04 )2

               22%

Welder B  cost $1400 and has a duty cycle of 30% at 250 amps

Dneeded   = 30% ( 250/120 )2 


  30% ( 2.1 )2


  132%

Welder C cost $1800 and has a duty cycle of 100% at 90 amps

Dneeded   = 100% ( 90/120 )2 

       100% ( .75 )2 

        56%

Welder D cost $3500 and has a duty cycle of 60% at 400 amps

Dneeded  =  60% ( 400/120 )2 


  60% ( 3.33 )2


  653%

At what amperage will a welder with the 100% duty cycle at 90 amps be able to weld for 8 minutes out of 10? 

Dneeded=Drated(Irated/ Ineeded)2
80%   =   100% ( 90/a )2
.80   =   ( 90/a )2  
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