UNIVERSITY -

JUNITR
_ENGINEERING

Revised 6/00
L esson #13
Teachers, thisisabasic
RObOtS lesson plan that you may

modify at your discretion.

Grade Levdl: 5-6

Modificationstovideo: Theremay have been changesto thelesson plan sicethevideo wasmade. This
lesson plan reflectsthelatest updates made asaresult of suggestionsfrom teacherswho have presented the
lesson during the daytime program. Please continueto send usyour ideas!

Overall educational objective: Studentswill learn about thetwo kindsof fluids: liquidsand gases. Stu-
dentswill understand that liquids (water), unlike gases (air), cannot be compressed. Thisproperty makes
themidedl for hydraulicwork applications.

Associated Standard and CORE obj ectives:
3050-0301  Understand the propertiesof water
3050-0302  Citeexamplesof industria usesof water

Materialslist:
9- Robot arms
8 - Pick-up kitscontaining pick-upitemsand gold cylinder
1- Hydraulic/pneumaticlift stand
2 - Small bottlesfor stand
4 - Bottlesof colored water

L esson activities;

1. Havetwo students usethe hydraulic/pneumatic lift stand to demonstrate the power of water and air.
Explainthat we useair and water todowork. Whenairisused, itiscalled PNEUMATICS. When
water or liquidisused, itiscalled HY DRAULICS. Havethe studentsbrainstorm how they have
seen pneumatics and hydraulicsused to do work. Writetheideason the board. (examplesof
pneumatics. dentd drill, paint sprayer, nail or staple guns, wrenchesat the auto shop, BB guns.
hydraulics: automobile brakes, car liftsat the auto shop, hydraulic presses (stamp or shape metals))

2. Havetwo new students demonstrate the hydraulic/pneumatic lift stand by pushing the syringesas
fast asthey can. (Caution them not to break the syringes). Havethe studentsidentify the differ-
ences betweenthewater and air. (Water movesquicker, and goeshigher. Air movessower, and
doesn’'t goashigh.) Have one student attempt to resist thelifting power of theliquid syringe by



holding the syringe on the stand at the bottom of itsrange of travel whilethe other student pusheson
thehand-held syringe. Repeat thisprocesswith theair filled syringes.

3. Havethe students specul ate on what causesthe differences between water and air. Explainthat air
mol ecul es compress (squash together) morethan water does, causing thelift towork lessefficiently
(bottlenot lifted ashigh, motion lesssmooth). Water (liquids) aremoreefficient. How do these
differencesaffect thework that air and water do? Refer to thelist onthe board. Havethe students
come up with some similarities between the different kinds of work water does (moving or support-
ing heavy materias, alargeforce needsto be supplied over along period of time). Havethe
students come up with somesimilarities between the different kinds of work air does(moderate
forceover avery short period of time, moving or supporting light materials.)

4. Dividethe studentsinto teamsof four (one or two groups may havethree studentsif necessary).
Have each team moveto arobot arm. Go over the parts of therobot asaclass. Rotating Base,
Shoulder, Arm, and Gripper. Have each student hold one of thefour syringesontherobot. (With
teamsof three, one student will need to hold two syringes.)

5. Allow 5-10 minutesfor the studentsto practicegripping and placing the materials (suppliedinthe
pick-upkits) into thedeposit cylinder.

6. Prepare aseries of tasksyou would like the studentsto perform. Make suretheteamsunderstand
they must compl etethetasksin order without touching theitems.
7. Review the successes and role of cooperation among theteams. Havethe students hypothesize

how therobot would work if air were used instead of water. (Harder to control, lesseffectiveover
distance, smaller range of movement.)

8. Call attentiontothe career fieldsthat arerelated to thismodule. Discusshow students might
preparefor occupationsthat interest them.

Teacher tips: Makethefollowing chart on the board and/or use as ahandout when teaching about pneu-
maticsand hydraulics.

Ways we use air and water Advantages Disadvantages
Pneumatics

Hvdraulics

* Haveonestudent closehisor her eyeswhilelistening to directionsfromthegroup. Rotate
clockwise so that each member of the group hasaturn doing al movements.

» Notall robotslook like Rosie on The Jetsons. Most do only one movement and perform avery
pecifictask.

Extension: Haveacareer day when parentsthat use pneumatics and hydraulicsat work can demonstrate
equipment at schoal.

Safety precautions. Caution the studentsnot to pull the plungersout of the syringes, and advise them not
to pushor pull toofast or hard. If aplunger ispulled out, smply refill the syringewith colored water.



Reference:
Nationa Geographicv192, July ' 97, p.76-95“ Robot Revolution”
Discussescurrent trendsin robot technology and some of the problems currently facing researchers
and developers.

Please makeyour studentsawarethat thislesson relatesto thefollowing:
Career Fields: SciENCE, TECHNICAL

Occupations: Computer Engineer : Plan, design, and build computers and other related products. They
also planand design computer systemstailored for individua companiesand organizations.
They might alsoingtall these systemsor modify aready existing ones.

Education: Bachelor’'sDegree
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HydraulicsEngineer: Usehydraulic mechanicsaong with other formsof engineeringto
design structuresrelated to irrigation such asdams, drainage systems, power plants, and
bridges. They useknowledge concerning water availability intheareawhen building these
structures.

Education: Bachelor’'sDegree

M echanical Engineer: They plan and design tools, engines, machines, and other mechani-
cal equipment. They designand devel op power-producing machinessuch asinternal
combustion engines, steam and gasturbines, and jet and rocket engines. They alsodesign
and devel op power-using machines such asrefrigeration and air-conditioning equi pment,
robots, machinetools, material shandling systems, and industria production equipment.

Education: Bachelor’'sDegree
Review Questions:

What the differences between hydraulicsand pneumatics?

What isthemagjor behaviord difference between air and water when placed under pressure?
Why arerobotsimportant? What are some everyday examples of robots?

Who designsrobots?

How could you get involved with designing and building robots?
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