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Associated Business: Vishay
Instructional Component Used: Viscosity

Grade Level: 7-12

Content (what is taught): 

· Viscosity

Context (how it is taught):

· The students will observe different types of lubricants
· The students will compare the viscosity of different types of motor oils

Activity Description:

The students will observe different types of lubricants to determine how they are alike and how they are different.  The students will test different types of motor oils and compare the viscosity of the oils.

Standards:

Math: ME1 





Science: SB1
Technology: TD1




Engineering: EA1
Materials List: 

· Funnel

· Graduated Cylinder

· Beaker or Cup

· Stopwatch

· Motor Oils (10w-30, 10w-40, 5w-20, 5w-30)

· Gear Oil (80W and 120W)

· Lubricants (water, soap, canola oil, olive oil, Crisco)

Asking Questions: (Viscosity of Oils)

Summary: The students will be asked to explain why it might be important in a manufacturing business such as Vishay, to use a lubricant.
Outline: 

· The students will be asked to explain why it might be important to use a lubricant

· The students will be asked to explain why a manufacturing business such as Vishay, might use a lubricant

Activity: The students will be asked why it might be important to use a lubricant.  The students will then be asked to think of ways a manufacturing business such as Vishay might use a lubricant and why it is important to select the right lubricant.

	Questions
	Answers

	What is a lubricant, and why is it important to select the right lubricant?
	A lubricant helps reduce friction.  Selecting the right lubricant will help prevent damage to an object, such as a machine.

	Can you think of an example of a lubricant?
	Soap, oils

	What is viscosity?
	The ability of a substance (such as a lubricant) to flow.

	Why would a lubricant be important to a manufacturing business such as Vishay?
	Use in machines to help reduce friction, etc.


Exploring Concepts: (Viscosity of Oils)

Summary: The students will be asked to observe and compare/contrast different lubricants.
Outline: 

· The students will observe different lubricants (water, soap, canola oil, olive oil, Crisco)
· The students will list the ways the lubricants are similar and different
Activity:  The class will be divided into groups and rotate through various stations with different lubricants.  The students will observe and compare/contrast different lubricants (water, soap, canola oil, olive oil, Crisco).  Following the observations, the students will share and discuss their results. (How does it feel? Is it a solid or liquid? Which ones are the “thickest”? etc.)

	Type of Lubricant
	Observations

	Water
	

	Soap
	

	Canola oil
	

	Olive oil
	

	Crisco
	


Instructing Concepts: (Viscosity of Oils)

Viscosity
Viscosity is a quantity that describes a fluid’s resistance to flow.  In general, fluids that are “thin” have a low viscosity where fluids that are “thick” have a high viscosity.  It can also be thought of as a fluid’s resistance to change shape.  Water when poured easily takes on the shape of a new container so it would have a low resistance to change from and hence a very low viscosity.  On the other hand, a fluid like heavy corn syrup is much more resistant to shape change and has a higher viscosity.  Simply, the less viscous the fluid the easier it moves when stressed.  NOTE:  Even though this instructional component is geared toward fluids, gases have a measurable viscosity and behave in ways similar to fluids.  Some researchers will argue that any material, including solids, can be said to have viscosity.

Temperatures Affect on Viscosity: As a rule, the higher the temperature of a fluid the less viscous the fluid becomes.  Also, the lower the temperature of a fluid the more viscous it becomes. Take for instance a fluid like bacon grease.  When it is cool, it appears almost solid and is very resistant to shape change (high viscosity).  When it is heated it becomes a very thin liquid, which flows very easily (low viscosity).  

Measuring Viscosity: Viscosity is ordinarily expressed in terms of the time required for a standard quantity of the fluid at a certain temperature to flow through a standard orifice.  The more time it takes to flow through the orifice (higher value for viscosity) the more viscous the fluid.  Since viscosity varies inversely with temperature, it is critical that the temperature at which viscosity was determined accompany the measurement of viscosity.  

Changing the Viscosity of a Fluid: The easiest way to change the viscosity of a fluid is to change the temperature of the fluid.  Heating or cooling can have a dramatic affect on viscosity.  This is why it is so critical that when measuring viscosity the temperature remain constant.  Other means of changing viscosity might be to “contaminate” the fluid with solid matter or another liquid.  If using solid material the “contamination” level must not become to high or the properties of the original fluid will not be relevant anymore.  When mixing different fluids to change the viscosity, the new viscosity tends to become the average of the viscosities of the fluids mixed (if the fluids combine).  If the fluids don’t mix like oil and water the viscosities will not average.

A Few Final Notes: Viscosity is important in fluid dynamics.  There are times that high or low viscosities are desired depending on whether you want resistance or not.  In automobiles, the oil (and its inherent viscosity) plays a critical role in engine performance.  In the areas of engineering, technology, industry or anywhere fluids are present, viscosity must be understood, accounted for and applied.

Organizing Learning: (Viscosity of Oils)

Summary: The students will test different types of motor oils and compare the viscosity of each type of oil.
Outline: 

· The students will test different types of motor oils.

· The students will compare the viscosity of the different types of motor oils.

Activity: The students will test different types of motor oils and compare the viscosity of each type of oil.  The students will measure out 50 ml of each oil and time how long it takes the oil to completely flow through the funnel.  The longer the oil takes to flow through the funnel, the higher the viscosity.  Following the activity, the students will share and discuss their results.

	Type of Oil
	Flow Time in Seconds

	10w-30
	

	10w-40
	

	5w-20
	

	5w-30
	

	80W gear oil
	

	120W gear oil
	


Activity questions:
1. Which oil has the highest viscosity?

2. Which oil has the lowest viscosity?

3.  Why should you consider viscosity when selecting a lubricant such as motor oil?
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Understanding Learning: (Viscosity of Oils)

Summary: The students will be asked to define viscosity and explain why it is important to know the viscosity of a lubricant.
Outline: 

· Formative Assessment of Viscosity
· Summative Assessment of Viscosity
Activity: Students will complete assessments related to viscosity.

Formative Assessment: As students are engaged in the lesson ask these or similar questions:

1) Did the students test all the types of oils?

2) Did the students use the same amounts of each type of oil?

3) Did the students compare their results?

Summative Assessment: Students can complete one of the following writing prompts.
1. Define viscosity.

2. What is a lubricant?

3. Give an example of a lubricant.

4. Explain why it would be important for a manufacturing business such as Vishay, to use a lubricant.

5. Explain why it would be important to know the viscosity of a lubricant?
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