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

Welcome back, we will look into another example to create a simple solid model. So, we will
again review all the features we have discussed in the previous 2 lectures like the extrude
feature, the hole, rib and mirror. These are the some of the features which we have already

discussed. In this example we will go back and revisit those for us.
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Example 3

Engineering Graphics and Desigr

So, this is the example 3 that we will try to solve in today's lecture. So, let us go to the
software before we go to the software. Let us look at what is the overall dimensions of this
object, we see that this dimension is 80, the depth is 35 + 25 so, it is 60 and the height is also
60. And what are the kind of features we see? There are two holes but now see these are not

symmetric.

So, the first hole is diameter 10. And the second hole is a diameter of 16. But these vertical
objects are symmetrical, they both are of the width of 16. The other important feature we
need to understand is there is a slope so which means we need to first start with a cuboid and
then make a taper cut. So first we will make with a base of 80 by 60 and then extrude it to a

height of since this is 30, we need to extrude it to a height of 30.



(Refer Slide Time: 01:56)

Generic v @ & el Search Help & Commands...

5y D rboss Byoeal @i B
R G0 8 il l
PRt g o B 8 0ot OWWH ‘mn

For Help, press F1 (15

‘Search Help & Commands...

B l/Qr1OLS 8 [im imgn e g

il uua:hu amdmmmcm

BlAdhe




Motero! v ) et v ‘Soarch Holp & Commands...

B suop Dyfmboss Byoeal @ctorie Elhesd Bt
am«n P onie B import ‘ggm Porbie (B “
"

Eoh (bRb WU Dot @ Thdar/Offt ) i e L
oty >

Search Help & Cormmands..

b Copy | bxtend (1) Strtch | 83 Greular
() Roate -1~ Spit & Offset | A Mimor

A

"t + |
A s
+m}

0,000 mm 0,000 mm Fully Constrained 1 3

iy Dntoss Byoval @owric Bt Bspt Beuia gae Ha @
aou« P ot o @i Pamie (B g E e G L ,.,; cf;’,,
ol (b Bumy Moot @Ot & Genrtr| T B s shetve
odify v Explore  Work Features  Pattem _ Create Freeform  Surface  Simulation  Comvedt

Select plane o create sketch of an esstig sketch to ecit



v

& ‘

5 i
M= WA 35 ShonFormat s

Soloct o ofbne,drag of star point o crate tangant arc: BM SR 02169 mm, 21,387 mm xe12.189 ovn #7307 mm 1 3

30 Modd

B @ﬁ
St Havolve:
20 Sketch
Skatch
Model X

5 Swoep B mboss. & Deal g' Confer EThead M spit

Bt Pore Pimpot TS ol contie !'|

Fol bro By (M ook @ e Ofet ]
Create od

rxIn -
o (omwom) -+ [[F] L
v ot

v @5 (0
» Advanced Properties

Codle=] @

Salecta profie. [Ctr] or [Sht]) + dlick to deselect

30 Modd

Bt Dowe Fimport
Ftrude vk
Eooi (b G Umop

B B i g oo
OO 3O W ‘o

e 0 o SN R
Bt @mida et ) coawor * 1 | ] L e
od Explore  Work Features  Patter  Create Freeform  Surface  Simulation  Comwet




So, let us get started with the software. Now we are in the initial opening interface of the
software. So, let us start by start 2D sketch and we will pick the x z plane. In the x z plane,
we said the dimensions are 80 by 60. First let us specify that using a rectangle. We will again
select the origins which makes it convenient. So, the dimensions are at base 80 by 60 tab 80

and select all.

So, now it is fully constrained we can finish the sketch and extrude, the extrude height we
have already seen as 30. So let us specify that and select all. So, let me reorient the object by
so we will go to the sketch, edit the sketch by saying that this is 60 and the other is 80, finish
sketch. So, now we will pick this left face on which we will create a taper. So again, start 2D

sketch on this face.

And to create a taper we need to draw a straight line. So, since this distance is it given? Yes.
So, we know that this distance is 30. So, we should start from 50. So, let us first draw a
random line and then we can dimension it. We can dimension saying that from this point to
this left edge 1s 30. And let us make it coincident with the top face. And the other end. Let us

again coincide with this edge by making this distance as 0.

And lastly, we see that at the bottom of the taper we have 14 so that is what we will specify.
So with this, we have completely constraint this line but for us to make a cut we need an area
so let us draw two more lines. So, let us finish this sketch and then use extrude, select this
feature and in the Boolean we will mentioned that it is a cut. We will say it is a through all

cut.



So, now we have created this taper so to create this chamfer let us again use the chamfer
option here, we need to specify the edge and then it is asking whether it is a symmetrical or
asymmetric. In our case it is asymmetric which means we need to specify both directions. So,
again it asking to set the edge and the 2 directions. So, the first direction is 40 and direction 2

is 35. So, there we have created a chamfer.

So, the next step is to create these two vertical things since both of them are symmetrical we
will first create the left vertical part and what are the dimensions of it? The depth is 16 and
the height is 30.
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So again, start 2D sketch on this face. Let us create a rectangle let us take this corner, we said
it is 30 by 30. So, it is completely constrained so we can finish the sketch and extrude. So, let
us flip the direction and extrusion is for 16 millimetres. So, let us select the OK button to

complete the extrusion.

So, since we said it is symmetric, these 2 vertical blocks are symmetric, let us do that. For
that we should first create the plane which is symmetric. So first let us create a midplane
between the left face and the right face. So, it is created. Now I need to select this mirror
feature I need to first select the feature I want to mirror, which is this vertical thing and

second the mirror plane. So, it is showing me a preview which is what I intend.

So, let us click OK to complete the mirroring. So, the last step remaining is to create these 2
holes. The first one is of diameter 10 and the second is of diameter 16 and the locations are
15 and 15. So, let us use this hole tool let us select the left face the diameter we said is 10 and
we need to specify the dimension so with this edge it makes a distance of 15 and with the top

edge it makes it another distance of 15.

So now since we have specified the diameter of the hole and location of the center of this
hole, we need to specify where to terminate. This time we do not want to use that through all
because what it is doing is it is creating hole on both these vertical objects and the vertical
parts. So instead, we will say we can either specify the distance or simply say To. We will set

it this way face of the first vertical part.

So, we have a hole only on the first vertical part and termination. This is only for drill bits
and all we have these 180 degrees but otherwise it is a what is this called? A flat termination.
So, now let us do the same thing for the hole on the second vertical face. We will first select
the diameter which is 16 I believe, yes, and the centre is at a distance of 15 with the vertical

edge and is what and then we need to specify where what is the termination of this hole.

So, we again use this To and select the range. Now we select the rear edge to complete the
hole OK should be done. With this we complete the object we can rotate and see that the two
holes are cut as per the requirement, as per the question we have. And again of course now
we see this additional middle plane but if you don't want to see we can right click and add the

visibility we can uncheck it.



So, with this we now complete this object. Let us review what are the different features we
have created while creating this object. We have created the extrusion command, chamfer.
Again, mirror command and the hole command. So, after we are done with the object, we can
save it by simply clicking this Save button and then it will ask you what is the name you want

to give. For example, here I am saying the week 8 question 3.

So, by that you can save your object as well. We will meet again in the next week, where we
will then discuss more about some advanced features of creating more complex objects.

Thank you for your attention.



