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Department of Mechanical Engineering
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Week 10: Part Modelling 2
Lecture 2
Example 6

Welcome back to week 10 of Part Modeling 2. In this lecture we will be looking at an
example where we will look at using some of the tools such as sweep and shell. So, let us get

to the example.
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Engineering Graphics and Design

Here is a vase we are trying to create. As you can see, it has a handle to the right we need to
create that as well. So, let us look into this two front view and the top view and try to
understand what are the tools we may need to use to create this solid. So these dashed lines

should indicate us that the interior is hollow.

So which means we will be using the shell tool. So and we also look that the outer surface is
a smooth curve and that smooth curve is shown here that it is defined as a spline curve. So
and these are the equations that are given for the control vertices. So these control vertices

make a series of straight lines.

So the those straight lines are given by these equations. We also noticed that at the end of the
smooth curve, we have affiliate of radius 5 and at the top the cross section is uniform and the

height of that is 5 and the diameter of the top lip is diameter 34. So what we have seen is we



need to first create a spline using these equations and once we create that spline we also need

to create this fillet and then the uniform cross section.

So once we create a profile with this spline shape, then we can use the revolve command to
make a solid and then the shell command to remove the interior, that will give us the vase. At
the end we will work with the handle, but before I go to the software, let me point out from

where we are getting this spline.

So, let us say from point here to point here is this spline curve let us say I will say C1 as the
spline call and then we will have other curves let us not talk discuss about that right now. So,
in this spline curve, we are saying it is defined by four line segments 1, 2, 3, 4. So, essentially
you have control points which make 1 line segment, 2 line segments, 3 line segments and the

4th line segment.

So, let us say these line segments L1, L2, L3 and L4. So, using these equations first let us
figure out what are the points of the vertices then it will be easy for us to use the spline
command. So, this point is given by what? So, we have known that this point is the origin (0,

0)since the diameter is given as 20, we know that this point should be x is 10 and y is 0.

What about the endpoint of line L1? So the endpoint of line L1 can be found through this
particular equation, where it says x is equal to y plus 10 which means when y equal to 0, x 1s
equal to 10. That is what we got here and when y is equal to 10. So which means we already

know the y component is 10 here, then what is the x component?

It is simply y + 10, 10 + 10 is 20. Similarly, we can do that for the other points as well for let
us say, for the end of line L2. Let us look at what are the x and y coordinates. So this is the
end of line segment L2 where the y changes from 10 to 40. The initial point 10 we already

know. So let us find out at y = 40 what is the x component?

The x component is given as 20. Now let us move to the endpoint of line L3. So again, let me
write it out line 1, line 2, line 3 and line 4. So endpoint of line L3 will be y is equal to 48. So,
let me first write 48 and then figure out what is the value of x? x will be 60 - y, 60- 48 is 12
and finally, endpoint of line L4.

So, the y component will be 58 and the x component is given as constant which is 12. Now
that we have identified these control points, then it will be easy for us to go to the software

and create this spline.
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So here is the initial interface. Let us start by selecting the part template. And then let us
create a 2D sketch using the X Y plane. So let us start by choosing the spline by control
vertex, the curve’s initial and final point will match with the control points but not the

intermediate ones.
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Engineering Graphics and Design

So let us start. So, this is first line, second line, third line, fourth line, I am randomly choosing
these lines as of now, but later when I dimension you will see that this will be exactly what
we are looking in the example. First step, let me coincide this with the X axis for that I will

use this constraint of horizontal.

I will choose the initial point and the origin. Now we can see it is now on the X axis. Next |
will dimension saying that from origin, the initial point is at a distance of 10. Then, let us go
back and see how do we define the second point it is 20 and 10. So first, let us dimension this
saying that the height is 10. And the X axis, the total is 20. But it will be 10 + 10. So this is

also 10 fine. So now we have defined this line L1. Now let us go to line L2.
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For that I will dimension this point with the origin and say the total height is 40 and the other
thing we need to mention is that the x coordinate makes a length of 20. So it is essentially a

vertical line. So line L2 is a vertical line fine. Now let us go back and see where is end of line
L3712 ,14
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So first, let us define these 48, 48 and with the X axis, it makes a dimension of 12. So for the
last point, let me first move the point closer. Now, I am moving the last point. I am just trying

to bring it closer, but we will go back and see what are the coordinates of it.

So we see that the last point coordinates are 12,58. So first, let us dimension the y and say it
is with the origin making 58. And this endpoint with the origin makes 12 units in the X axis.
So with this we have completed the spline curve. So now you can also see that it is
completely constrained and we can finish the sketch but before we finish the sketch, let us

create the complete profile by making it a closed curve.

Until now what we are done is only creating this curve C1, which is spline. But we are yet to
do this fillet and uniform cross section vertical thing. So now let us create those. Before I

create a fillet, first I will create a sharp corner later I can apply the fillet command.
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So for this let us zoom in and use the line command and start doing it. So I have to go vertical
of 5 units and then horizontal 5 units. This will be done with the fillet. But regarding the
uniform cross section again I need to go up by 5 units and the upper lip diameter we have
seen is 34 which means the radius is 17. So let us specify the 17 and also let us close this

curve by this vertical line and then a horizontal line.

So let us finish the sketch now. And now we can use the, before I go to the revolve, let me
edit the sketch because we forgot to do the fillet. So edit sketch. So I can select the fillet tool,
specify the radius is 5 and then select the two edges. So now it has created the fillet, I can

finish the sketch now.
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And then select the revolve tool where it by default it has selected the profile that we have
created. And for the axis let us give the axis as the Y axis. So now we have completed this
vase as a complete solid. The next step is to remove the interior material so that we can create

this cavity with a specified thickness.

I noticed that we have not given any dimension to the thickness, but let us assume it to be 2
millimeters. So to create the shell, we select the shell from the Modify panel. And then let us
remove the top face and specify the thickness to be 2 and click okay. So with this we are done
with creating the vase, at least we have created the cavity and we have, the shape is already

captured.

So what is now remaining is to create the handle. So now let us go back and see how do we
approach to create this handle? So one way it is we can use the sweep command for which we
need to know what is the profile. So probably it is not specified on this slide. But the cross

section is a circular circle of diameter 5.

So we will take that as a cross section and then use the sweep command which goes initially
vertical and then this again, another curvature of r is equal to 6 and then the horizontal line.

So we need to create both the profile and the path.
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So first, let us get started with the profile. But we noticed that the profile, the circle needs to
be created at a plane which is parallel to the base. So let us first create a plane using the offset
from plane option, so let us select the bottom base and then specify the dimension. Let us

look at the example it says that it is at a height of 22.

So, it has created the sketch but we are not able to see it because the size of the sketch it is
showing is too small compared to the dimensions of the vase we are creating. So for that,
what we can do is we can go to the work plane, right click on it and say auto resize. So it has
changed the dimensions of the plane just for the display purposes so that now we can see both
the plane and the solid that we created. But now let us go to 2D sketch to create the profile

for the handle.
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So let us create a circle of diameter 5 and now let us position Horizontal. Let us choose the
center of the circle and choose the origin. So, that now it has positioned it at the center or the
on the horizontal axis. And now let us dimension saying that the center of the circle from the
origin is at a distance of let us look at the example. Here it is given the distance is 20 and then
the diameter of 20 so it will be 10 + 20 30. So let us finish the sketch because we are done

with the profile.
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Next we need to create the path and for the path we need to create it on a plane, which is
normal to the profile we have created, for that let us go to 2D sketch. Let us now pick the X

Y, I can go to origin and pick the X Y.

Now you can see that the X Y plane is normal to the profile we have chosen. So before I start
to create the path, I need to start with the center of the circle for that let me start with Project
Geometry I will project this geometry and the center of that circle. So now it has created a

point from which I can draw this vertical line.

Let us look at the dimensions, first it is 20 and then this radius of 6, so let us go by 20 + 6, 26
and then go left. So this vertical line at 90 degrees is 26 length and then another perpendicular
line. Let us leave it as a arbitrary length such that it is not penetrating the object for now.
Later we will extend this handle such that it touches the vase. So this is some arbitrary length
and finish the sketch. So we see that we have created the profile and this path, we need to

make this fillet here.
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So let us use the, let us go back to the sketch, edit the sketch and choose fillet between these
two lines. So the radius needs to be edited to 6 millimeter and the second edge. Now we have
created this fillet and we can finish the sketch where we now have both the profile and the

path.

Let us go to choose the sweep tool. It has already by default chosen the profile now let us
choose the path. And let us leave the orientation which is follow the path and click okay. So
now you see we have created a part of the handle. But what is pending is this handle should

go and touch the vase.
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So for that let us do the extrude; extrude tool and I will select this end of the handle as the
face of the plane where I want to sketch. Now you see it has gone to the sketch, but the vase

is blocking our view.

The one way to remove that is to use this, which is slice graphics. So once I do slice graphics,
it removes all the solids which are in between you and the plane that we selected. Of course |
can toggle it back to bring back the solid but let us again use these tools such that we can

focus on the plane what we want to create.
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So what I will do is first project geometry, I will project this circular, cylindrical surface so
that on the plane it will come as a circle. So essentially what [ am trying to do is draw a circle
of radius 5. That is what I have done using the project geometry. Then I can finish the sketch.
Now since we started with the extrude, it is already trying to create this extrude tool. By
default, it has chosen the distance but now we can either choose through all or to where I can

say to and it can go until it touches this solid of the vase.

But now I will use this To Next. What To Next does is, let us first delete this solid so that
now we can select it until with solid it has to go. So if we select this vase, now it is extruding
from this circle until it touches the solid. If I click okay now you will see it has created this

extension where it touches the vase and the shape of the vase is also matching.

So here is the final product that we are asked to do. So of course, I can select this plane and
make it uncheck the visibility so that it looks close to the problem that we are asked for. So

with this we complete this lecture we will meet in the next lecture. Thanks for your attention.



