Engineering Graphics and Design
Professor Naresh V. Datla
Department of Mechanical Engineering
Indian Institute of Technology, Delhi
Week 8: Introduction to CAD
Example 1

Welcome back in this lecture we will be looking at an example that will make use of the
sketching environment we discussed in the previous class. We will also introduce few

features that will help us develop complex features.
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Here is a solid that we are attempting to prepare in this lecture. So, we will get started by first
preparing the base of this object, and then slowly we will develop the complete object. So, to
prepare the base of the object first let us see what the overall dimensions are. The overall
dimensions will be 36 plus radius 20, which is 56. And the total length will be 70 plus 35,
which is 105 plus the radius 20 will give us 125. So, let us move into the software and see

how we get started with this object.
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So, here is the opening screen for the software. We will click on the new. And select the part
template, which is the standard mm IPT file. So, once we start the standard, so once we start
the part template, we are in this part modelling environment. So, we should first select a

plane. So, for that we will do this start 2D sketch.

Let us click on the it shows us two three standard planes which are the x y, y z, and the z x
planes. Here are the 3 coordinates X, y and z. The centre of the coordinate system is also
defined this information you can find once you expand the origin, you will see the three

planes the three axes and a centre point. These are by default given by the software.

And we can either start with these or create a new planes. In this example, let us get started
by selecting one of the planes. So, once I move the cursor to one of the planes it gets

highlighted, we need to click on the plane. Here we are into the x z plane.



(Refer Slide Time: 2:37)
G ) WOt~

30 Moded
[ 8 Sweep B Emboss 8 Dol Qorier Bt B spic
7 @&t @o-e- 2

ol frb @ Uy B0t @ My Offset '

A @ Engineering Graphics and Design 2

Vatwia P Aperorce ] Seach Holp & Commands..

|Gvow Flim Fsae | I3 fecuguln o
O Aot g Bcopy A btend [0\ Swetch 332 Cravlar H
Gromeny” | G --5pit Ot | A Moror |
| Patten

Dimension

BH S dh¢

0000 mem 000 mm Fully Consaied 11



Moteiol < i) Aopeorance v

| 2 bvor Yim Glsae Cnomgis.

Atert - it B Copy | btend [} Sech | 32 Grador
W G’ Gl 5k Eobt Abow |
s \

0.000mm, 0000 mm Fuly Constrained 1 1

BHS-dh¢

i P
& | Gvoe lim Flsae | e
,,f; Doy =t [ vt £ Crodr
Geamey” | € Rt - St em%Am

BN S dh¢ 0000 mem, 0000 me Fuly Consined 11
Moteiol v i) [@Deloukt  ~
O £ bvor Yin Hsak Dnamis
WAH' et B Copy | Btend [\ Setch 33 Graulr
O R Guony” Gloue st €0 | A Mo
Gee v |
0000 mm, 0000 m Fuly Constaned 1 1

BHNdhe




Cdevow Y Glsae | I Rl
i “Rﬁw ~fbtend [ soeh | £ Gl
M'TOM"‘&! Eol-iAm

BRS dhe 000 mm, 0000 mm fuly Constaned 1 1
Mool < Oet

O Cadl & (4w i Bluak Cnampie |
Atest + B Copy | btend [\ Sreth | 33 Girular s
=T bRt Geomeny” O Rotte -i-Spit EOMset A Miror

BN S dhe 0000 mm, 0000 men Fuly Consined 11

Meiol  ~J@) @oeoot ]

(it + 5 Mo Yum Osale I3 Rectingula r-.l
m’

At % Copy =] Brtend [1\ Sretch 233 Grula

Feady BHA-dH¢ 0000 mem, 0000 mm Fuly Consined 11



So, let us create a rectangle with the dimensions of 56 by 125. So, I will select the origin as
one corner of the rectangle and the two dimensions are 56 tab 125. And so, select all will
bring the complete sketch. So, let us finish this sketch. Select all and then extrude. So, let us
see what is the height of this? It is 10.

But this creates an overall base. But if we look at the object again, we see there are several
features like there is a fillet at this corner. There is a chamfer at this corner, and there are two
holes on the base. So, let us start creating this. So, one way to create this is to either work at

the sketch level or to work at the feature level.

We will show both of it but let us get started by editing the sketch. So, I will go back to the
sketch which we have created previously. And right click on it and say edit sketch. So, it will
take me to the sketch which we have created previously, which is the rectangle of 56 by 125.
So, let us first work with this chamfer the dimensions of the chamfer are 35 and if you

calculate it will be 28 because 28 + 18 + 10 will give us the total 56.

So, to activate the chamfer in the fillet there is another option of chamfer. So, when we say
chamfer there are 3 options it gives, it says whether it is equal chamfer, which is the first
option. Second option is if you have unequal chamfer like the way we have in our example
and third is you can also define a chamfer by distance and angle saying that it is a 45 degree

or 30-degree chamfers.

So, for us the option 2 which is distance 1 and 2 is more relevant. So, let us say distance one
1s 35 and the distance two is 28 and let us now select the corner we are looking at. So, we
select the two edges of the corner this will prepare the chamfer so let us again select all to see

these dimensions of 35 and 28. Secondly what we will do is we will now create this fillet.

The radius of the fillet is 20. So, again, let us select the fillet option here it asks for the radius
of the fillet let us give it as 20 and then we need to specify which corner we want to fill, we
want the corner is specified by these two sides of this rectangle. So, if we say OK, it will
create the fillet. So, let us finish the sketch. And then since we are already extruded it before,

and we have just updated the sketch.

Now, even the extrusion is updated. But it now has this fillet and chamfer. For us to now
create these two holes, there are two ways I will show. So, first we will use by editing the
sketch and second by directly a feature of hole. So, first let us get started with editing the
sketch.
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So, we will say we want to create a 2D sketch for that we need to select a plane. Let us pick
the top face as the selected plane. So, I will highlight it and then click on it. So, once I click
on it, I need to create a circle of diameter 18. I need to specify the exact location of the centre
for the circle so let us do it with the dimensions. So, centre of the circle to this edge is 22 and
centre of circle to this edge is again 22. So, let us say finish sketch and we can again use the

extrude command once we use the extrude command.

In these Boolean operations we need to select the second option which is cut so once I select
the cut, the software automatically realizes the material is in the built edge. But you can
always control the direction of the cut by flipping up or down in this case let us leave it at
down and then we can say it is through all cut in that cash fashion you need not specify what

is the depth because the cut will go until it reaches the opposite face. So, let us click OK.



The second way we will create a hole is by using this feature called hole which is in the
modify panel. So, let us pick this hole tool and first we need to specify the position or the
plane on which we want to create the hole. So, let us again pick the top face and let us specify

the diameter of the hole which is 18.

And then we need to specify the location of the hole for that this has a smart feature where
you simply need to select one of the edges and then it will ask you the distance between the
hole and that feature. In our case it is 22 and let us again select this edge so that we can

specify what is the distance between the centre of hole and this edge.

If we go back to the figure we see it is 22 plus 28 which is 50. So, let us specify the and
finally, you can also use specify the termination either the depth or the through all in our case
it is through all. So, finally, we are able to compete the bottom phase. Now let us go back to

the figure and see what are the other things we need to do.
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So, the next let us try to build this feature which is this vertical part. We let us see the overall
dimensions of it lengthwise 125 - 10. So, it will be 115 and height wise. Since it is a chamfer
of 45 by 45. The height is also given here as 45. So, let us create a sketching plane and let us

select the this surface let me keep it in this fashion so that I can create that wall.

So, let us start again with this rectangle let us select the corner of it and give the dimensions
as the length we said is 115 and height is 45. So, we see that it is fully constrained because
we started with a corner and given the dimensions of the rectangle so let us finish the sketch
and now let us extrude so when we extrude what is the dimension 10. So, we see that it is in a

wrong direction so let us flip it and the dimension 10 is already taken.

So, let us click OK and finish the extrusion. Now we see in this vertical part, there are two
features we need to add one is the chamfer to the left and fillet to the right there is a third
feature which is the hole so let us go back and see how to do those. So, we will start with this
filet this time instead of creating fillets and chamfers through sections we will do it through

features so that option is available here.

So, first let us start with the chamfer for the chamfer again it is asking three options whether
it is equal distance, or does it have, do you want to specify a distance and an angle or both
distances. So, let us specify the click the first option because it is single distance on both
sides which 1s 45. Now I need to click the edge where we want to have the fillet, sorry

chamfer.

So, this is a preview that looks OK, so let us press OK. So, once the chamfer is done now we
can go ahead and prepare the fillet so again we will be using the feature option of fillet again
we need to specify what is the radius of the fillet? Let us look into the problem it is given as
R23. So, let us specify this radius as 23 and then we need to select the edge where we want

the fillet so let us select this edge and there you go we get the fillet by clicking OK.

So, we have created the chamfer as well as the fillet using the features. Previously we were
using by modifying the sketch to create chamfer and fillet. But now using the features
directly we can create this chamfer and fillet and lastly we need to create a hole on this
vertical part. So, I have selected the hole it is asking for the face on which I need the I need to

create the hole so let us select this and let us see what is the diameter of the hole?

It is 16. So, let us specify it as 16 and we noticed that in the problem this whole it is

concentrated with the fillet we have here. So, for these we have a dynamic feature or a smart



feature in the software, we just need to select the fillet and once you select the fillet it will

understand the hole needs to be concentric with the curve or the fillet.

So, with this, I mean of course we can choose different options of termination in this
example, through all is good and even when you create a hole there are other options like
what we are selecting is a simple hole, but one can do a clearance hole and tapped hole, taper
tapped. So, essentially you can create some threaded portions to create that tapered hole,

tapped hole.

And we can also think about if we have a nut sitting on this hole, you can go for counterbore
or spotface or the countersink, depending on the mechanical component you are having here.
But in this example it is a simple hole. So, let us take this, select this option and click OK. So,
coming back to the example we see that we are almost done. Last feature which is remaining

is this triangular thing here.

Usually, we call it as the rib. But in this lecture, I will create it as though as an extrusion
object. In the next lecture we will talk about how to use the rib feature in the software. But let
us stick to the extrusion. But let us think for a moment, how will you create this triangular
extrusion. For these, first, we need to select a plane on which we can create a triangle, then

we can simply extrude.

So, how do we select a plane? We know that we have to create this triangle on a plane, which
is parallel to either this face here or this face here. And what is the distance here it is specified

as 45. So, let us try to do that in the software.
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So, when we go to this plane option, there are many options to create a plane, we will be
using the offset from plane, which means we need to select an object. Sorry, select a face.
Here I will be selecting this face. And then it asks what is the dimension of the offset, and the

direction currently the direction is showing in an opposite direction.

So, instead we wanted in towards the object. So, instead of giving a positive value, if we give
a negative value, it should do the job. So, minus 45 it is showing, showing me a preview that
it will create a plane somewhere here since I am satisfied with it, I will select this, but so now

we have created this plane on which I can create a sketch.

So, let us again go to the start 2D sketch and select this plane. Now I need to create a triangle.
So, let me use this line feature. So, I will start at this corner. Now you can see once you go

close it changes the yellow dot changes to green. When it changes to green, it is snapping on



to the already existing corner. So, I will create a vertical line of what is the dimension of this

line 35.

So, let us start by creating this triangle using the line feature here. So, we will start with this
corner and draw a vertical line and then an inclined line. So, let me so let us get started by
creating that triangle. First, let us draw the inclined line randomly, extend this line until it

touches the vertical edge and the horizontal edge that we can do through dimensions.

So, if I select the endpoint and this, I have to specify that this dimension is 0 and similarly,
continuing with the dimension command, I can pick the endpoint of this line and this edge
and mention that this height is how much? 35. Similarly, I will do the same with the other end

of the straight line. So, this and this edge I will say the distance is O.

This and the vertical edge I will specify this distance as 36. Since it is a single line, I need to
create 2 more lines to complete this triangle and make an area. So, we have created the
vertical line and let us again create the horizontal line between this point and this point let us

select OK. Now, we have created 3 lines required to create this triangle.

So, let us say finish sketch and then go to extrude. So, now let us see whether the extrude
direction is what we wanted. So, if you go back to the figure we see we have already created
a plane at 45. So, this triangle should be extruded in this direction. So, which means I should

select the other direction and mentioned that the distance is 10.

So, with this we complete this problem. Now you can see it completely matches with the
object we have started to attempt for. So, to conclude, from this example, what we have done
is we have used couple of features which are very useful. First, we have used the extrude
feature which is already covered in the last class, but there are some new features we have

used to create this object like the features of the hole, fillet, chamfer.

And we have also used in sketches, how to create this, fillet and chamfer as well as the holes.

So, with this, let us conclude this lecture.



