






that 7obtained7 by7 the7 rot ati ng7 gears7 in7 that 7case7 the7 diameters7 of7 these7 two7 drums 7would7 be7

referred7to7as7the7pitch 7diameters7of7the7two7gears N7

7

S o7 this7 is 7what7 is7 our7 definiti on7 of7 pitch7 diameter z7why7 do7 we7 brin g7 in7 the7 idea7 of7 the7 pitch 7

diameter7 becaus e7 it7 makes7 us7 our 7calculati on7 is7 ver y7 simple7 we7 do 7not7 have 7to7 think7 of7

in stantaneous7 point s7 of 7contact7 which7 mi ght7 you7 know7 var y7 with 7time7 and7 the7 inst antaneous7

contacti n g 7radii7mi ght7be7differ ent7at7diff erent 7tim es7we7do 7no t7have7to7bot her7about7that 7not7 you7

might7 raise7 a7 ver y7 perti nent 7questi on7 that7 if7 the7 point7 of7 conta ct7 is 7shifti ng7 and7 it7 moves7 you7

know7either 7this7wa y7or7that7wa y7the7instantaneou s 7contacti ng7radii7the y7will7be7different N7

7

T hen7 how7 come7 the y 7a re7 goin g7 to7 produc e 7the7 same7 rpm7 rati o7 now7 in7 this7 case 7ther e 7i s7 a7 law7 of7

gearin g7 which7 sa ys7 that 7if7an y7two7smooth 7profil e s7 contact7 each7 othe r7oka y z7so7that7 the7comm on7

normal7 oka y z7this7 is 7one7 profil e7 rotati ng7 about7 this7 point7 I 7hav e7 dra wn7 an7 irre gular7 profil e7 to 7

emphasiz e7 the7 point7 that 7need7 not7 be7 you7 know7 ver y7 nicel y7 shap ed 7surf a ce7 but7 this7 profil e7 is7

important 7and7 if7there7 is7another7 profil e7 this7 one 7is7say7drivi n g7 and7this7 one7is7gett ing 7driv en7 and7

the y 7a re7 unde r going7 contact 7here7 this7 point7 of7 contact7 is7 var yin g 7but7 if7 alwa ys7 the7 comm on7

normal7to7the 7point7of7contact N7

7

J lwa ys7 cuts7 the7 line7 of 7centers7 at7 a7 definite 7poin t7 in7 that7 case 7we7 will7 fin d7 that7 the7 spe ed7 rati o7

will 7remain7 const ant z7so7 we7 choose7 gea r 7pro file s7 in7 this7 manner7 that7 means7 gear 7toot h7 profil e7

when7we7are7talking7abo ut 7a7gear7toot h7you7might7have7seen7that7it 7looks7somewhat7like7this z7and7

this 7profil e7 is7 ver y7 impo rtant z7now7 when7 we 7are7 not7 knowing7 much7 abo ut7 gears7 we 7might7 be7

thinking7 that7 ma ybe7 th e y7 are 7parts7 of7 circl es7 or7 the y7 are 7aestheti c all y7 made7 or7 the y7 have7 come 7

down7to7us7you7know7thr ough7evolut ion7of 7cog7wheels7too7to7give7us7a7defi nit e 7shape N7

7

N ot7 reall y7 so7 the y7 are7 comi ng7 from 7this7 case7 th ose7 profil es7 which7 sati sf y 7this7 condit ion7 can7 be7

used7 as7 the 7profil e7 of7 the7 gear7 teeth7 her e z7so 7naturall y7 what7 are7 these7 particular 7profil es7 one7

exampl e7 is7 the7 in 7volut e7 if 7we7 get7 time7 we7 will7 discuss7 more7 about 7the7 in 7volut e7 but7 are7 there7

other 7profil es7also7 yes7cycloi ds7are7th ere 7cycloi d al 7gears7are7ther e7but7 you7will 7find7in7most7cases7

we7 are7 usin g7 the 7in 7volut e7 why z7because7 the7 in 7volut e7 has 7some7 advantages7 which7 are7 not7

avail able 7with7other7meth ods z7oth er7methods7have 7their7respe cti ve7advant a ges N7









the finished blank diameter which you ultimately start cutting of the toothed spaces these are

toothed spaces these will be cut off.

So the blank diameter is required, so that the machine operator can check and ultimately start on

that directly, so blank diameter that way is very relevant pitch diameter which is formed by mz

so here we can put in mz let us see what it gives m x z  + mm  therefore it comes out to be m x z

+ 2 that's it, now comes the question of the root diameter what is the root diameter like, the root

diameter is equal to the pitch diameter let us come to the figure once again okay.

(Refer Slide Time: 16:39)

The  figure  you  will  find  the  root  diameter  is  related  to  the  pitch  diameter  by  subtracting

dedendum on both sides dedendum here and dedendum there on the other side of the gear so let

us dry write down minus twice dedendum.
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 Now what is dedendum, maybe is equal to module, no dedendum is equal to 1.25 module so let

us write it down you might ask why is this so because or nearly it should have been dedendum b

equal to model following the definition of dedendum it is not so because we want some clearance

to exist between gear teeth when they are in mesh what do we mean by this, but before that let us

write it down m x z - just a moment into1.25 module all right.

So module can be taken common z - 2.5 modules, now why is this so. So for that let us see a

figure this is one gear and this is another gear tooth coming in contact with it and maybe it is

getting driven so this is rotating this way this is rotating this way so these two gears have a

contact here and say somewhere this is the pitch diameter this is the pitch diameter of this one etc

problem is from the pitch diameter this one gear has a you know depth equal to dedendum.

And  this  one  gear  from  the  pitch  diameter  it  has  a  depth  of  addendum  if  addendum  and

dedendum had been the same if addendum and dedendum had been the same in that case there

would  have  been  contact  in  some  cases  between  this  surface  that  means  the  outer  outside

diameter cylindrical curved surface and the root diameter cylindrical curved surface these two

would have got contacted.
This would have would not have given the speed ratio that is existing between these two gears

the speed ratio which is existing between these two gears is defined by the contact between these

two in volumes these are not in volumes okay this speed ratio is simply defined by this by the



diameter ratio and these two diameters are definitely not going to get the same ratio as the pitch

diameter ratios.

So the ratio of speed defined by the two pitch diameters is not going to be realized by contact

between these two and these shoots these two should never get in touch with each other so

provide a clearance in between which is 0.25 module that is why dedendum is larger than the

addendum the tip of these gears gear teeth can never contact the roots of the other gear okay, so

we now understand why didn't them is more than addendum. And what is the expression of root

diameter what's the expression of the outside diameter etc.

Now let us look at some other and what is addendum and what is dedendum you might say why

is addendum proportional to the module let us have a look at the gears, now if this be a gear how

is module affecting its shape or size let us take a fresh piece of paper.

(Refer Slide Time: 21:45)

If  this  be  how  is  module  affecting  its  shape  or  size  we  find  that  if  we  draw  the  pitch

circumference from here to here okay this distance is constant for all gears having same module

so module defines this distance on all gears having the same module so this distance is equal to

ΠDP/z okay so module is relevant to the gear teeth by this dimension and if we assume that these

two dimensions I mean this is equal to this then this one is also perfectly defined by module.



Once you give me the module and the number of teeth I can perfectly define this I can exactly

define how much this should be if that be so that means the width of the gears they are they are

defined by the module and the number of teeth sorry yeah by the modular number of Teeth so if

not  just  a  moment  we should  say  that  whatever  be  the  this  is  equal  to  Π into  module  and

therefore we can say I should correct this particular statement.

If module is given okay if module is given we can say that this distance will get defined if model

not the number of teeth not a number of teeth will simply you know one adding these distances

to the circumference so if module is given this thing gets defined so if the width is defined by the

module this should be proportionate to it and from the idea of an agenda being slightly more than

addendum makes this1.25 and that is why this thing becomes 2.25 into module proportionate to

the module simply okay.

And why is this distance only dependent upon the module because since you know DP/ Z is

equal to module this distance is nothing but multiplied by Π so it is fully defined by the module

this distance is fully defined by the modular I made a mistake it is not dependent we need not say

it is dependent number the number of teeth no it is fully defined by the module and we simply

make now that the girth is I mean the width is defined by module we make the height also

proportionate to it.

This one has to be slightly more and therefore from that it comes to be 2.25 module you might

say that why is it exactly equal to module not why not say 0.75 module or 1.2 module those

gears are also available like you can have this to be point eight module which are called stub

teeth etc but the most widely used one is the simplest one equal to addendum equal to module

okay.
So once we have understood this let us move on to the other definitions which are present here

for example you will find that in this figure.
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If we make a larger depiction of this one if this be one gear tooth you will find that on the pitch

diameter we have depicted two dimensions this one being called as coral sorry say CA and this

one being you know is join this by a straight line and pull this up this up this is equal to a sorry

coral addendum is this one coral addendum and this is coral thickness coral thickness and coral

addendum.

So these are very much relevant in different applications like measurement of the accuracy of

gears if you geometrically want to test whether the year that you have cut is correct or not in the

use of you know gear vernier toothed caliper this is very much relevant can these be measured

suppose I know the number of teeth in the module, by the way I think I should mention here that

apart from module you also have DP and in case of DP the dimensions are slightly different in

that case the working the total depth is equal to 2.157 /Dp.

Just because you know DP is the reciprocal of module of course the units have to be kept in mind

so it comes at the denominator okay just like so we have 2.25 module as the total depth in case of

module years in case of DP we have 2.157 /Dp and the working depth is equal to two module

and here the working that will  be equal to two by DP that way so let us come back to our

discussion of Cordell thickness,

Cordell thickness can be found out this way if we can you know draw a right angle triangle right

up to the center this is the sorry this is the center which you cannot see but if I see that I know

this angle θ I know this pitch radius RP can I find out say if this we then let us give it a name P



Cordell thickness we can write is equal to twice P let us quickly have a look whether w ecan find

out P can I find out θ yes.

θ is equal to θ = 2 Π that means 360 degrees divided first of all by Z number of teeth this will

give you 4 times Π okay right up to the second time that this is rising this full angle is θ  + θ  you

know middle point θ  + θ this way so if we join this to the center this will be 4 θ so therefore we

will be having 4 here to give θ  twice Π/ 4 Z = θ so I am going to supply you the number of teeth

that is known to you.

So that say θ can be calculated can are be calculated yes basically in all problems we will be

providing you given we will write given M, Z and we can be found out because M x Z = DP 1/2

of that is Rp therefore 2P can be P can be found out this way why because once you know θ once

you know RP you can find out RP Cos θ R P Cos θ is equal to this value P and twice of p0 is

equal to quadrant thickness.

Can you find out  Cordell  addendum yes  this  distance  is  equal  to  addendum and this  small

distance is equal to RP - RP Cos θ okay so tomorrow I mean next day when we are taking up the

subsequent lectures we will solve the problem of solves the problem of find out so the let me

write down the problem here find out Cordell addendum and Cordell thickness for m = 20 or let

us take a large value m = 200.

Sorry I was thinking of number of teeth M = 2, m is equal to let me write it down perfectly or M

= 4, M = 4 and Z =200 find out Cordell addendum and Cordell thickness for m = 4 and z = 200

why are we doing this because as I said this will be useful in the measurement of gear geometry

accuracy of gear geometry after a gear has been manufactured so this we will be solving in our

assignments vertically solution may be in the fifth lecture.

So you can have some practice get it done yourself and then we will compare notes last of all let

me just add you might think of some problems like if I if I give you two years one is having

module 3 and another is having module 10 does it mean larger module will have larger gear

larger teeth or smaller module will have larger teeth so with this we come to the end of the third

lecture thank you very much.
 


