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Lesson structure

Construct 3D objects with revolving
WCS — UCS

Master plotting

Realism

Geometrical analysis

Stress analysis

Kinematics — dynamic simulation



Revolve, revsurf

A revolved region produces a solid (REVOLVE). A revolved
curve produces 3D surface (REVSURF).
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Change from WCS to UCS

When working in 3D, sometimes is convenient to move the
axes origin to a characteristic point of the draw. For
example, if you need to add some details to a wall it would
be easier to use relative coordinates having the (0,0) on one
of the corners.

Command: UCS

Current ucs name: *NO NAME*

Enter an option
[New/Move/orthoGraphic/Prev/Restore/Save/
Del/Apply/?/World] <World>: 3

Specify new origin point <0,0,0>: (P1)
Specify point on positive portion of X-axis

<1.0000,7.0000,0.0000>: (P2)

Specify point on positive-Y portion of the %
UCS XY plane
<1.0000,7.0000,0.0000>: (P3) /

UCS




Master plotting - Pens

The following two layers with green and red colours are
plotted using thin and fat pens.

| .

To define (Autocad 2007) the pens that correspond to each colour
in the drawing give the command PAGESETUP - choose Modify
-2 {Pﬂtsmtabefﬂenaﬁﬂ“mntﬂ - press 4| - to change the pen weights.

v Display plot skyles




Master plotting - Pens

Assign pens in AutoCad 2002. Type PAGESETUP and modify the
settings as shown bellow.

[Ei|Plot Style Table Editor - acad.cth

1 Page Setup - Layout1

General  Table View l Farm Viewl

Layout name Page setup name
||-a.'r'0Ut1 £5elect page setup to apply: j Add... | |
Object Color [l color 1 [] color 2 [ color
Plot Device ] Layout Settingsl Description
Platter configuration Color Use object color Use object color Use object o
B Name: &% POFCreator R Properties... Enable dithering v I [
- Platter: PDFCreator - Windows Systern Driver - by Autodesk Hirts, . Convert to grayscale r r r
[y e—— FDFCreator Use assigned pen # Aukomatic Automatic Automakic
Description: eDoc Prinker Yirkual pen # Automatic Aubornatic Aubornakic
Screening 100 100 100
Linetype Use object linetype | Use object linetvpe | Use object line
Plat style labh?[pwiw"“' ] Adaptive adjustment v v =
M amne: w Mew... | Lineweight: |;e object Iineweigj IUse abject ineweight  Use object line
Line End Style —— 0.5000 mm A | Use object end style | Use abject enc
Line Join Style — 05300 mm | gee Ghject join style | Use object joir
Fill Skyle — 0.6000 mm Use object Fill skyle © Use object Fill
— 0,55300 mm
— 0.7000 rirn
£ 1, 5000 rrrn >
w— (1.9000 iRy
Optiors P ineweights. .. | Save Az |
o 1, 2000 minn s

v Dizplay when creating a new layaut 0K Flot | Cancel | Help | Save & Close | Careel | Help |




Master plotting - LineWeights

Lineweights may be defined:

1. for each layer in the “Layer Properties Manager” dialog
box (open it with LA).

2. for each separate object by modifying the object
properties.

3. for each colour using the colour depended plot style.

4. for each layer or object using the named plot style.

In the last two slides actually we were describing colour
plot styles (.ctb). Named plot styles (.stb) map pen colours
and lineweights to objects or layers based on a specific
plot style that is assigned to the object.

Tip: Turn LWT on to see the objects drawn with lineweights



Master plotting — 3D view

The visual style that will be
used during the plotting of an
object is controlled by the
properties of the vieweport in
the layout tab.

1. The depicted object was plotted in
AutoCad 2007 having set the viewport
property “Shade plot” to “Conceptual”.

2. In AutoCad 2002 you can only select to
plot having set the hide on.




Applying materials

Switch to “3D Modeling”
workspace (Tools = Workspaces
- 3D Modeling). You will see that
two new palettes are added. Close
the one on the right for drawing
and leave the one that contains a
list of materials. To add a material
to the cube, click on the icon of the
material you want to use and apply
it to the object.

Box 120x120%x240, materialMasonry.Unit
Masonry.Brick.Modular.Stack



Map materials to objects

Type VSCURRENT and choose
Realistic to be the current visual
style. Type MATERIALMAP and
select Box to map the material to
the scale of object. Draw the grips
(click to select, draw, click to
accept) to adjust the material scale
and press <Enter> when finished.
Type RENDER to check the
results.

Box 120x120%x240, materialMasonry.Unit
Masonry.Brick.Modular.Stack



Applying materials (Acad 2002)

Materials @

Type RMAT and open the . ——

“Materials Library”. Select
a material, “Import” to the
“Current Drawing” and
press OK. Back in the
“Materials™ dialog box
press “Attach”, select a 3D
object, press <Enter> and
exit the dialog box. Type

RENDER to see the
results.

B SiEsm Reight : 450 oot |
™ Render Cache Colors @ B-hits =




Advanced realism - background

From “View Manager”
dialog box (command V) a
background can be added
to the view.

2l

Current Wigw: Curent

T~ Wiews
Cumrent » Set Current |
Model Views
H Mame render
@ render Mew...

Layout Views Categary <Mone:
EI- Preset Views ucs :,v"orld Undats Layers
es — |

Top Layer znapshot

Eottom isual Style 20 wireframe: Edit Boundaries... |

Left ind o
Riight Live Section  <Mones Delete |

Front

Back . Camera # -1

S |sometric C v 1

SE |sometric e - =
HE ISD"“S"'? Specifies the background overide that is

Miad |sometric applied ta the current view

aK I Cancel Apply Help




Advanced realism - sunlight

AR ;

The properties of sunlight may
be defined from the “Sun
Properties” (View > Render >
Light > Sun Properties).

Intensity Factor 1

Calor [ 255,255,255
Shadows on

Diate 21/09/2007
Time 10:15

Daylight Savings Fa

Azimuth 149

Alkitude 55

Source Vector  0,4158,-0.7028,0....

Geographic Location

Time

Latitude: 51.5

Latitude Direction: Morth
B
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Advanced realism — fine tuning

You can adjust the e IS
rendering settings using
the RPREF command.
For the best quality
settings select
“Presentation”. The light
type is defined with the
LIGHT command.

Destination Window I

Uutput hile na...
Output size 640 x 480 I
atenalz ~

Apply matenals On I

Texture hitenng On
Force 2-sided On
Sampling &
Min samples 4
Max zamples 16

Filter height 4.0000
ntrast color  0.0500, 0.0500, 00500, 0.0500
ntrast red 0.0500
ntrast blue  0.0500
ntrast green 0.0500
ntrast alpha 0.0500

__________

= ADVAMCED RENDER SETTINGS
+

Controls the model content that gets procezsed during
rendering.

| =

Vg




Design analysis

» Geometrical analysis (evaluation of
volumes, areas, lengths)

» Stress analysis (evaluation of tensions and
shear forces)

» Kinematical analysis (study of movement
translations through the object)



Geometrical analysis

The geometry of an object can be analysed with the
MASSPROP command. The command give information about:

1. the object volume (V = 2EWs, where Eg area of slab
face, Wy slab thickness).

2. the object centroid (R = 1/M Zmyr,, where M the total

mass, m, the mass of particle i, r, the position of particle i)

3. the moments of inertia lyy, lyy, |,, (the diagonal terms of
inertia tensor e.g. lyy iIs the moment of inertia around the
X-axis when the objects are rotated around the x-axis, Iy

= 2m(y:2+z32), where y, z, the distance of the particle from
the y and z axis).



Geometrical analysis

4. Products of inertia lyy, lv,, Iy, (off diagonal terms of inertia
tensor e.g. lyy is the moment of inertia around the y-axis
when the objects are rotated around the x-axis,
lxyy=2mXy;)

5. Radii of gyration (the radial distance at which the mass of
a body could be concentrated without altering the
rotational inertia of the body, Ry = V(lyy/Ay) .



Stress analysis

Verify that a part will be strong enough without having to
build a prototype. Modern CAD systems are fully
iIntegrated with FEA applications and provide:

1. the interface to describe the real world working
conditions that the part must endure i.e. pressure,
bearing loads, fixed constrains.

2. automatically FEA mesh generation.

3. the capability for final adjustments to tailor the analysis
to better shot the part in question.

4. the material library.
5. visual evaluation of FEA results.



Define stresses-constrains

Define bearing load.

4] Autodesk Inventor - [1_Crusher_Amuipt]
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Define stresses-constrains

Define pressure.

T8 Autodesk Trvenior - [1_Crishiss_Armapt]
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Define stresses-constrains

Define constrain.
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Mesh generation

Automatic mesh generation and adjustment.
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Material selection

Select material from material library.




Indicate violations

Stress exceeds material requirements.
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Kinematics

A joint defines a family of rigid transformations of one link
to the other.

Cylindrical

Open-loop mechanism (the joint graph is a
tree)

Closed-loop mechanism. The joint
graph is cyclic




Kinematics

T transformations relate different
coordinate system which are embedded
in the same link.

U, (a) transformations relate coordinate
systems associated with different links,
k denotes the joint type and a the
variables which express the relative
position and orientation of the two links
meeting at the joint.

U.(y

(V) F
Ur(V) a2 F
UY) T34 U (B) Fyo
U( )
)

(Y) T3 UiB) Tyqp Fyy
U.(Y) T34, U(B) Tyyp Ua) Fyy

U, denotes transformation associated
with revolute joint and a, B, y are the
angular displacements.




Dynamic simulation

Visualise how the moving parts of your design will work
without the need of physical prototype. A dynamic
simulation includes:

1.
2.

3.

the definition of joints from motion joint library.

the application of driving loads or time-based force
functions on the appropriate design components.

the determination of the accurate components position to
ensure sufficient clearance between mechanisms and
fixed structures.

. the calculation of the dynamic operating conditions of the

design throughout its full operating cycle

. the analysis of the motion values including positions,

velocities, accelerations and loads.



Dynamic simulation




