3rd. ESO                                                                                                             290615


UNIT 10

MACHINES AND MECHANISMS. MOVEMENT TRANSMISSION

1.- MACHINES

· Simple machine: non-motorized device that changes the direction or magnitude of a force.  More information:

-http://www.engquest.org.au/students-sm-up.cfm#LoadCFID=1435623&CFTOKEN=14444739
-  http://en.wikipedia.org/wiki/Simple_machine



http://content.whiteboxlearning.com/application/mousetrap-car/mt1l0102.html
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Find more examples in http://www.tvdsb.ca/webpages/cmacintosh/science.cfm?subpage=154660
* Simple machines: Lever, pulley, wheel and axle (lathe), inclined plane, gear, screw, wedge.

* Compound machine: machine made of two or more simple machines. For example crank and slider mechanisms, pulleys and tackles or cams  :

* crank and slider mhttp://content.whiteboxlearning.com/application/mousetrap-car/mt1l0102.htmlechanism. A crank mechanism is one that creates a linear  motion while attached to a rotating shaft. http://www.technologystudent.com/cams/crkslid1.htm
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* pulley and tackle (or block and tackle): A block and tackle is a system of two or more pulleys with a rope or cable threaded between them, usually used to lift or pull heavy loads.
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* cam. A cam changes the input motion, which is usually rotary motion (a rotating motion), to a reciprocating motion follower. They are found in many machines and toys.


http://www.technologystudent.com/cams/cam1.htm
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* Learn about simple and compounds machines exploring the House and the Tool Shed: http://www.edheads.org/activities/simple-machines/
MECHANICAL ADVANTAGE

* Mechanical advantage:  The advantage you gain when you use a machine to help to increase the force you can transmit. It can be calculated by dividing the resistance force by the effort force.






M.A. =  Resistance Force / Effort Force


If we don't know the resistance or effort forces we can calculate the Mechanical Advantage in a different way. More information in: 

 
Introduction to simple machines, mechanical advantage and moments (1):


https://www.khanacademy.org/science/physics/work-and-energy/mechanical-advantage/v/introduction-to-mechanical-advantage

More on mechanical advantage, levers and moments (2):


https://www.khanacademy.org/science/physics/work-and-energy/mechanical-advantage/v/mechanical-advantage-part-2

Introduction on pulleys and wedges:


https://www.khanacademy.org/science/physics/work-and-energy/mechanical-advantage/v/mechanical-advantage-part-3
- Mechanical advantage in different machines: http://content.whiteboxlearning.com/application/mousetrap-car/mt1l0102.html
Exercises about mechanical advantage:

- http://www.siyavula.com/gr7-9-websites/technology/gr8/gr8-technology-12.html
- http://cnx.org/contents/vbDWbbny@2/Simple-Machines
MORE INFORMATION

* More exercises about machines. 
http://www.cosi.org/downloads/activities/simplemachines/sm1.html
* Crank mechanism http://en.wikipedia.org/wiki/Crank_%28mechanism%29

http://www.robives.com/mechanisms/crank#.UslDHV5ev8h

http://re.trotoys.com/projects/cat/cam-crank-toys/
* Crank and slider mechanism: http://www.technologystudent.com/cams/crkslid1.htm
* Cam: htfile:///usr/share/firefox-cgaconfig/firefox/index.htmltp://www.technologystudent.com/cams/cam1.htm
LEVERS

1.- Read the information about levers in the following page. Do not answer the questionnaire that you will find at the end. 


http://www.tecno12-18.com/eng/mud/levers/levers.asp


“user name”: ies macarena    



“password”: find it on http://todoeso.weebly.com/technology.html
2.- Answer the following test. Repeat it until you don’t have any error.


http://www.tecno12-18.com/eng/mud/levers/test/test.asp
3.- Now answer the questionnaire that you will find at the bottom of the page:

http://www.tecno12-18.com/eng/mud/levers/levers.asp
3b.- Answer the following quiz:


http://cstephenmurray.com/onlinequizes/physics/simplemachines/classesoflevers.htm
4.- Do the following exercises:


4.1.- http://www.tecno12-18.com/eng/mud/le1/le1.asp

- Answers:



1) a: 1.000 N; b: yes; c: first class.



2) a: 4.000 N; b: No. It is a level with mechanical disadvantage.



3) a: 1.000 N; b: Second class.



4) a: 4.000 N; b: Third class.


4.2.- http://www.tecno12-18.com/eng/mud/le2/le2.asp

- Answers: 

1) 150.000 m.



2) a: 33,3 N; b: First class.



3) Newton = Kg x gravity;  N = Kg x 9'8; 50 kg x 9'8 = 490 N; 



F = 232,1 N; Second class.



4) a: 150 N; b:Third class.


4.3.- http://www.tecno12-18.com/eng/mud/le3/le3.asp

-Answers:

1)  125 N



2) 12.000 N = 1.224 Kg



3) a: 32.666 N; b: third class.



4) 300 N


4.4.- http://www.tecno12-18.com/eng/mud/le4/le4.asp


-Answers: A)  left; B) right; C) right; D) left; E) right


4.5.- Do the following exercises:

	Levers

                         Exercises

	1.- What is the force that must be applied just to lift the rock pushing down with a force of 500N?
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	2.- What is the maximum force that can be opposed if the person  applies a force of 300N ?
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	3.- How far must a person be from the fulcrum to apply a force of 60N in order to lift a 300N load.
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	Answers: 1.-125 N;  2.-75 N;  3.- 40m




More Exercises:

1. The load arm of a lever is 0,5 m long. We want to lift a 4000 N weight applying a 500 N force. Find out the length of the force arm needed.


Answer: 4 metres.

2.- John weighs 90 N and Jane weighs 60 N. They are both sitting on a seesaw. If John is seated 10 m away from Jane, how far should each be from the fulcrum of the seesaw?

Answer: John should be 4 meters and Jane should be 6 meters from the fulcrum.

3. John, Peter and Jane weigh 80, 60 and 50 N respectively. John sits 3 meter, Peter sits 5 meter and Jane sits 6 meter from the fulcrum on the same side. How far must their 200 N father sits from the fulcrum in order to balance them?


Answer: Their father must sit 4.2 meters from the fulcrum

4. In a first class lever… (see answers below)

a)  the load is situated between the fulcrum and the force. 

b)  the fulcrum is situated between the force and the load. 

c)  the force is situated between the load and the fulcrum. 

5. In a first class lever…  

a)  the force arm is never smaller than the load arm. 

b)  the force arm is never bigger than the load arm. 

c)  the force arm can be bigger, equal to or smaller than the load arm

6. In a second class lever… 

a)  the load is situated between the fulcrum and the force. 

b)  the fulcrum is situated between the force and the load. 

c)  the force is situated between the load and the fulcrum. 

7.  In a second class lever…  

a)  the force arm is never smaller than the load arm. 

b)  the force arm is never bigger than the load arm. 

c)  the force arm can be bigger, equal to or smaller than the load arm

8. In a third class lever… 

a)  the load is situated between the fulcrum and the force. 

b)  the fulcrum is situated between the force and the load. 

c)  the force is situated between the load and the fulcrum. 

9. In a third class lever…  

a)  the force arm is never smaller than the load arm. 

b)  the force arm is never bigger than the load arm. 

c)  the force arm can be bigger, equal to or smaller than the load arm.

Answers:


4.- b


5.- c


6.- a


7.- a


8.- c


9.- b

10.- Do the exercises about mechanical advantage of levers (and ramps) in:

         http://www.cposcience.com/home/portals/2/media/post_sale_content/phy2/ancillaries/skillsheets/unit_4/10.1_mechadvsimpmach.pdf
PULLEYS AND TACKLES

5.- Read the information about pulleys, movile pulleys, tackles and multiple tackes that you will find in:       http://concurso.cnice.mec.es/cnice2006/material022/mecanica_basica/help/help.htm
6.- To learn a bit more read the five sections dedicated to pulleys that you will find in:  http://www.juntadeandalucia.es/averroes/recursos_informaticos/andared02/maquinas/
7.- Do the exercises about mechanical advantage of simple, double and multiple pulleys and tackles in: http://concurso.cnice.mec.es/cnice2006/material022/index.html

and in: http://www.technologystudent.com/gears1/pulley7.htm

Be careful!  There are several pages of exercises and explanations, scroll down to the bottom of the pages and click on “Click here for the next pulleys and lifting page” until you do all the exercises.

8.- BE CAREFUL! To calculate the effort in tackles do not use the formula of dividing the load by the double of the number of mobile pulleys. In some cases it is wrong. Instead divide the load by the number of ropes that hold it. See the next examples:

Example 1
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Example 2:
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WHEEL AND AXLE (LATHE)

8.- Read the information about lathes that you will find in:


http://www.juntadeandalucia.es/averroes/recursos_informaticos/andared02/maquinas/
9.- Do the exercise 3.15 y 3.16  from the following sheet of problems:

http://tecnologiafuentenueva.wikispaces.com/file/view/Problemas+resueltos+de+Poleas_Tornos_Polipastos_Akal.pdf
Exercise 3.15

We have a lathe in which winding drum which has a radius of 10 cm. and the handle is = 1 m. To move a load of 100  kg. How much force should we apply at the end of handle?

Solution:

In the exercise, different units are given, so that first step will be converting units, length of the handle should be converted to cm.  1m=100 cm.

Applying the expression of the lathe, that has: 

P x a= R x b=> P x 100= 100 x 10 => P= 10Kg

With 10 Kg. of force, we will be able to carry 100 Kg of load.

Exercise 3.16 

A crane has a cable to roll up in a drum which has a diameter of 40 cm connected to a pulley which has a radius of 40 cm where the motor recieves the force. The motor sytem has the capability to exert force of  5000 Kg on the pulley. What is the maximum load that crane can lift?

Solution:

First note* For the exercise the diameter of drum and the radius of pulley should be converted, 20 cm. 

After this difficult step, we can apply it to the expression of the lathe:

P x a= R x b => 5.000 x 40 = R x 20

And we solve it, we get:

R= 10.000 Kg. 

INCLINED PLANE

10.- Read the information about inclined plane that you will find in:

http://averroes.ced.junta-andalucia.es/recursos_informaticos/andared02/maquinas
11. Do the following exercises.

a)  What force must be exerted to raise the weight of 200 kg to a height of 5 meters if you walk up a ramp 10 meters long?

b)
Usıng a ramp we lifted up a weight of 5 tons to a height of 80 cm. by a force of 300 Kgf. What was the ramp length?

c)
We need to move a weight of two tons a horizontal distance of 7 meters, while we raise it 2m. For this, we need to build a ramp: What will the length of the ramp be? What force must exert?


Answers: a) 100 Kgf; b) 133 cm; C) a.- 7,28 m  b.- 0,549 Ton

d) Do the exercises about mechanical advantage of Inclined Planes in:



http://library.thinkquest.org/CR0210120/Mechanical%20Advantage.html
TRANSMISSION OF MOTION BY FRICTION WHEELS, BELT DRIVES AND GEARS

Gears: http://www.sciencekids.co.nz/videos/physics/gears.html
12)  Read the information about friction wheels, belts and gears that you will find at:

· http://www.aulatecnologia.com/ESO/SEGUNDO/teoria/mecanismos/mecanismos.htm
and at: 

http://www.juntadeandalucia.es/averroes/recursos_informaticos/andared02/maquinas/ 

13) Do the exercises 1 to 12, you can find all of the information in the link below. 

 
http://blog.educastur.es/tecnologiaslmcr/files/2010/08/problemas-de-ruedas-de-friccion.pdf
EXERCISES

· Exercises of hoists, winches and levers with solutions:

· http://tecnologiafuentenueva.wikispaces.com/file/view/Problemas+resueltos+de+Poleas_Tornos_Polipastos_Akal.pdf
· Exercises of levers, pulleys, belt drives and gears:

· http://www.educa.madrid.org/web/ies.iturralde.madrid/departamentos/Tecnologia/Documentos/ejercicios/ejerciciosmecanismos.pdf



Answers: 5: 5kg. / 6: 10 m. / 7: a)  0,5m.  b) 1,5m / 8: c= 1.250 N / 
9: 0,75 Kg. / 10: 800 N /  11: 20 N / 12: 150 N / 13: 4,17 m del objeto de 12Kg.  / 14: 




	Power
	Power length
	Resistance
	Resistance length

	10
	2
	4
	5

	45
	0,5
	15
	1,5

	20
	1
	10
	2

	9
	6
	18
	3


15:  9,8 N = 1 kgf (kilogramo fuerza o kilopondio)

	Power
	Power length
	Resistance
	Resistance length

	2 N
	10 m
	4N
	500 cm

	2,5 kg
	2,04 m
	10 N
	5 m

	12 N 
	3.000 mm
	0,5 N
	72 m

	10 N
	3 m
	3 N
	10 m


16: a) 100 N  b) 1.000 N   c) 60 N / 19: a) 7,5 rpm  b) 40  / 20: 45 rpm  / 


21: a) 1.200 rpm  b) 3 multiplicador  / 22: 20 / 23: rate = 2, rpr = 30   -- rate: 1/2,  rpm = 120   / 24:  mecanism 1: a) rate: 1/4, b) multiplication effect             c) 4.000 rpm  - mechanism 2: a) rate: 4.   b) reduction effect   c) 250 rpm / 25:   20 rpm / 26: There is a mistake in the formulation of the problem: in “a” instead of “rueda motriz” “DRIVER WHEEL” must say “rueda conducida” “DRIVEN WHEEL”    a) 33,33 rpm  b) reduction system   / 27:  250 rpm / 28: a) input gear: 10 teeth. b) Gear ratio: 0.33 / 29: 1,250 turns / 30: a) 1,000 turns. b) Gear ratio: 0.25. c) reducer mechanism

PROJECT

Following the stages of a project make a

TOY WITH MECHANISM

Make a toy using one or some of the mechanisms explained above.

Toy. Draft Project.

- Description of your project: 

* Description of the toy and its mechanisms.

* Materials that you are going to use and why you selected them and no others.

* Joints. 

* Tools.

* Problems that can arise during the process


-  Sketch with measurements of:



* the toy in cavalier perspective.

* details necessaries to explain exactly how it works.

* all the pieces.

Toy with mechanism. Final Project.

- Cover page.

- Index.

- Description of your project: 

* Description of the toy and its mechanisms.

* Description of the making process, explaining the modifications suffered by the original project and the reasons of them, difficulties found, what you have learned for new projects, etc.

* Materials used and reasons for using them.

* Joints. 

* Tools.

- Dimensioned drawings on an A4 with Qcad with correct scales of:



* the toy in cavalier perspective.

* details necessaries to explain exactly how it works.

* all the pieces.

Correction criteria.

Documentation (Minimum 5 points)
Written (3 points): Typed. Index. Organized. Stapled. Use of English. Description of the toy and its mechanisms. Materials used and why. Indication of joining systems. Tools used.Explanation of the process, changes introduced and reason for these. 


Plans (2 points): Fits exactly in A4. According to reality. Dimensions correctly expressed. 
Scales (2 poits): Scales in title blocks correct. 
Perspective (1 point): Cavalier. Drawn correctly. Measurements drawn correctly. 
Pieces (2points): All pieces. Correct dimensions. Pieces width taken into account. Flaps drawn if necessary.

Toy (Minimum 5 points)
 It Works (6 points): It works according to planned. 
Aesthetics (4 points): It matches the aesthetics of a toy. 

http://todoeso.weebly.com/


