Lecture #6

SOLID MODELING
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This week

You will learn 3D (or solid) modeling.

The steps to follow are:
>cGeometric modeling

°3D modeling (coordinates)
°Line or wireframe modeling
°Surface modeling

°Solid modeling

°Creating 3D parts

o Assignment # 5
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Geometric modeling

Geometrical modelling is a general term applied to
3-D techniques.

There are three main types of geometrical modelling
used.

Wireframe (line) modeling
Surface modeling

Solid modeling
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Geometric modeling

The right-hand rule provides an easy-to-understand
reference to determine the positive and negative
~directions of the X, Y, and Z axes.
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3-D Coordinates
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3-D Coordinates
P

Cylindrical
coordinate
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Line or wireframe model

Line modelling or, as it is often
called, wireframe modelling is
the simplest form of

geometrical representation of
an object.

The object has the
appearance of a frame
constructed from wire. It can
be quickly displayed and
manipulated.
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Surface model

Surface models define the surface features, as well as
the edges, of objects.
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Solid model

Solid model allows the automatic production of
realistic images of a shape and automation of the
process of interference checking.

Solid modelling takes
the designer into
areas of still greater
realism than that of
surface or line
modelling.
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Features

Revolved Boss/Base
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Lofted Boss/Base

Swept Boss/Base
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Creating 3D parts

SOLIDWORKS 2014




Modeling strategy

The methods that you choose to create 3-D solids will
depend on the shape of the geometry you are trying to
model.

Many times, you can use more than one method to achieve
the desired result. It is up to you to choose the method with
which you are the most comfortable.

Axis of revolution

-

=)

Cylinder by extrusion Cylinder by revolution of a
of a circle rectangle
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Parent & Child relationship

Parametric models are composed of features that
have established relationships. Features are built
upon other features in a way that resembles a family
tree, hence the phrase parent-child relationship.

Implicit relationships can be established through the
adding of a numeric equation using the relations
option.

Explicit relationships are created when one feature is
used to construct another.
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Working (sketch) planes

Note that, from this view, it is really impossible to
tell exactly where the shape is located in 3-D

space.
Since you know that it was drawn on the indicated

surface, its location is fixed in space.
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Working planes
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Sketching tools
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Sketching tools
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View tools

AW E D -
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Zoom to Area

Zooms to the area you select with a
bounding box.

Zoom to Fit (F)
Zooms the model to fit the window.
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View tools
W& D6 - @ &

pmspeyonsroa) @ ¢ X5 B (@ - (@ - 6 - @ & - & -
]

.I:

7 ;—ox
@ *Top *Trimetric
Al
Y Y
l—bX ZC—l
@ *Right

MAK110E — COMPUTER AIDED TECHNICAL DRAWING
2015 @ ITU



View tools
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Single View
Display viewport with a single view
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View tools
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View tools

Box Selection
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View tools
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3D parts from 2D geometry

Features can be defined in different ways, such as
using wireframe geometry or by getting standard
parts out of a catalog.

Some of the basic feature types includes extrude,
revolve, fillet, chamfer, and shell.

Extrusion Sweep Revolution
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Profile sketch
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Extrude

Your wireframe curves may be a nice neat closed
section with each curve starting at the end of the

previous curve.
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Revolve

Revolution is another technique used to create a 3-D
part from a two-dimensional shape.

With this technique, a given 2-D shape is revolved
about an axis, sweeping a solid.

Axis of revolution
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Revolve
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Example : Revolved Boss/Base
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Example : Revolved Boss/Base
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Extrude cut
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Extrude cut
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Extrude cut

Blind hole
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Extrude cut
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Revolve cut
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Revolve cut
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Revolve cut

Select the axis of revolve
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Revolve cut




Revolve cut
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Fillet & Chamfer

The Fillet and Chamfer commands work with part
edges. To fillet edges, either select edges directly, or
select associated vertices or surfaces to indirectly
select edges to fillet. These operations are kept as
part of the part history, so you will be able to go back
and change the radius values later.
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Fillet
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Chamfer
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Shell

The Shell command takes surfaces and gives them
thickness.

You can use this command both to start with an open
surface model and create a solid, or to start with a
complete solid and thicken selected surfaces, deleting
others. '
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Shell
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Moditying features

Parametric dimensions are dimensions that are
used to define a feature. They can be modified at
any time.

Modifying a dimension value is the most common
dimension modification function, but other

modification tools do exist.
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Edit features

Sketch edit
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Edit features

Feature edit
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The following week

MIDTERM EXAM #1
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DPonNT FORGET

To complete and submit
the
Progress Report #1

http://transport.itu.edu.tr/dersler/lisansdersleri/mak110e/desingproject
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Assignment #5

Page 4383
Figure 14.53:

1\

You will generate the solid model
Submit the assignment on time
Upload file into NINOVA
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