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Introduction to Circular Pattern — Flower Pot

Introduction to Circular Pattern — Flower Pot

Prerequisite Knowledge

Focus of the Lesson

RD10 DCG/Ex1

Previous knowledge of the sketching commands Line, Circle, Add Relations,
Smart Dimension is required to complete this lesson. Previous examples of
Revolved Boss/Base, Cut Extrude, Chamfer, Fillet, Shell and Adding

Appearance should also have been completed.

On completion of this lesson you will have used:

e The Line, Centerline, Circle, 3 Point Circle, Add Relation, Convert
Entities and Smart Dimension commands from the Sketch Toolbar.

e The Revolved Boss/Base, Cut Extrude, Chamfer, Fillet, Shell and Circular

Pattern commands from the Features Toolbar.

Circular Pattern is used when spacing multiple instances of one or more
features around an axis. The pattern will be created on the same face of the

model as the initial feature to be patterned. This is called the Seed Feature.

The Property Manager of the Circular Pattern controls the layout of the pattern.
To create the pattern an axis must be chosen to revolve around. Other parameters
to be set include the degrees of revolution, the number of instances and whether
these will be equally spaced. The pattern can be modified to allow certain

instances of the patterned feature to be skipped.

Design & Communication Graphics -1-



TECHNOLOGY

SUBJECTS
. . . SUPPORT
Introduct!on to Pgrametrlc Modeling SERVICE
Introduction to Circular Pattern — Flower Pot
Commands Used This lesson includes Sketching (Line, Circle, Centerline, Add Relations,

Convert Entities and Smart Dimension), Revolved Boss/Base, Cut Extrude,
Chamfer, Fillet, Shell, Circular Pattern and Add Appearance.

Where to start? It is important to analyse the design of a flower pot prior to starting the model.

The model is created by revolving a sketch so that the axis for the feature will

provide the axis for the circular patterns on the base.
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Sketch to generate feature Revolved feature
Getting started Create a new part. Save the part as Flower Pot in your chosen location.
Choosing a plane Left click on the Front plane in the iSolidWorks | rie et ven i
FeatureManager tree and choose Sketch s% 031?1 1;7 g g A
o | - @0
The view will automatically change to a front [Features | sketcn [‘Suriaces | Sheatiietal |
VIEW. e ERe= >
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% _Flower Pat
+ |£| Annotations
|__7| Sensors | (e =
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When creating a sketch, the following sequence is considered good practice: ?5“' }
. . A A <§ Top Plane
Sketch — Add Relations — Add Dimensions — Fully Defined Sketch \<£>:Rig'°htp|ane
Crrigin
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Creating a sketch -

Click the Sketch tab from the CommandManager. Sgh % l @-nJ-8
Dimension AL'”E S A
*

14
o

I

-

)
&,

Select the Line command. i | Certerling

I

From the origin create a sketch similar to the one below.
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Adding Relations
Select the Add Relation icon from the Display/Delete Relations tool to display The Add Relations
PropertyManager

Select the two lines indicated (in green) and choose Parallel in the Add Relations property manager. Click OK

from the PropertyManager. The parallel relation is added.
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Add Dimensions Select Smart Dimension from the sketch toolbar and

dimension the sketch as shown across.

Note — The sketch will change from blue to black when it
is fully defined.

Confirm the sketch.

15

Creating the feature

40

Click the Features tab from the CommandManager to display the Features toolbar.

Select the Revolved Boss/Base tool to display the Revolve PropertyManager.

@sn"dw:ﬂl‘ks I File Edit WView Insert Tools Toolbox PhotoWorks Window Help

b3

I Features | Sks

%h | Surfaces | SheetMetal | Evaluate | DimXpert | Office Products

Ee——— — I mE
I&“ﬁ |,Ea Revolved Boss/Base

R I Revolves a sketch or selected sketch
SRS ST cantours around an axis ko create a solid

& R Feature,
Revolve Parameters = \\~
RN i1 @Gketcht \.
|§| |One—Directiun V|
" | 360.00deg | -
| [] Thin Feature £ | -
| Selected Contours b |

The sketch rotates to a trimetric view. In the Revolved Boss/Base Propertymanager select the 150mm vertical
edge of the sketch as the axis for the revolution. At this point a preview of the feature will appear.

Click OK button &) to create the feature.
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Completed feature: This is the first completed feature of the part. The sketch has been absorbed into the

Revolvel feature in the Feature Manager.

Renaming a feature: Select = ¢ JEEEH in the Feature Manager Tree, press the F2 key and type the

new name Main Body to replace “Revolvel”.

Creating the indents on the base

Creating the sketch Rotate the model so that the bottom surface is visible. Right-click the bottom face of the
main body. The bottom face is the Sketch plane and is highlighted in the Graphics area. Click the Sketch tool
from the Context toolbar. Choose Normal to from the heads up toolbar.
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Normal To (Ctrl+8)

Rotates and zooms the model to
the view orientation normal to
the selected plane, planar face, or
featLre,

—

B o NR@ -~-& 38 B 5 A wwens

Exit Smart Trim  Convert
Sketch
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Dimension \ fize v A Entiies  Entities OffS_Et Linear Sketch Pattern
B . Entities
i Centerline
> > v T ¥ > > \l:l Move Entities

p|ane from the centre. Features | Sketch | Surfaces | SheetMetal | Evaluate | DimXpert | Office Products

e FIR[e=B] »
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Select the Centerline Sketch command.

Draw a vertical centreline on the sketch

Click the Line tool and start a vertical line ?EF'DwerPDt

EI Annotations
capturing a Coincident relation at the | .2lensors

$= Material <nat specified>
i @ Front Plane
circular edge. S
Q Right Plane
I_. Origin
Press the letter A on the keyboard to access |* & "an &
B (-1 sketehz

tangent arc mode.

Draw a semi-circle. Click to complete the semi-circle and the software changes back to the Line command.

Draw a second line parallel to the first.
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Select the circular edge of the base. Select the Convert entities

command to convert this circle to a circle within the sketch.

Use the Trim Entities command to trim the circle to

the required size.
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Select the Add Relation command. Select the centerline and the centre point of the semi-circle

and in the Add Relation Property Manager make them coincident.

Using Smart Dimension apply the above dimensions to the circle.

Confirm the dimensions and exit the sketch.

Creating the feature

Click the Features tab from the CommandManager to display the Features toolbar.

Select the Extruded Cut tool to display the Extrude PropertyManager.

Choose Isometric from the Heads-up View toolbar.

RN |
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Isometric (Ctrl+7)

Rotates and zooms the model to
the isometric view orientation,

|

The feature previews in isometric.

Extrude Feature Settings:

End Condition = Blind

Depth = 4mm

Click the OK button to create the feature.

Rename the feature Base Cut.

RD10 DCG/Ex1
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Adding a Chamfer A 4 mm chamfer will now be added to the top edge of the Base Cut.

@SnlidWorks I File Edit View Insert Tools Toolbox PhotoWorks Window Help & [ L]~ ¥ ., vy &y ['Z) - | a g
. s (=D 5 ) iy i - - S 880 ) - W N
[\_@ Fo7Te) = Swept Boss/Base @\ [Jﬁ @ Swept Cut G 300 ,@ Rib [.g.j rap \\2

! = \ Fillet Linear Reference
Extruded Revolved Extruded Hole Revolved m E e
Lofted Boss/B Lofted Cut Draft D
Boss/Base Boss/Base 6 JUEC OSSpose Cut Wizard Cut OUEC LY Bausn e D0e | pieomeiny

Ia Boundary Boss/Base @ Boundary Cut - - [i Shell @ Mirror -
Features | Sketch | Surfaces | SheetMetal | Evaluate | DimXpert | Office Products @ Filet e / n
e L — L l - l I l ] @ Chamfer ﬂa @' @' (S(f' I»
sEBe@ > | ==
& Chamfer 7]
W X
Chamfer Parameters &
m Edge<1:=

(%) angle distance
() Cistance diskance

[ Flip direction

o [ 4.00mm n
[*, [45.00deq =
[#]5elect through Faces
[JKeep Features
Tangent propagation i Distance: m
- = Angle: 45.00cdeg

(%) Full preview

() Partial preview

O Mo preview

Rotate € the model to view the base cut. Select Chamfer from the Features toolbar.
In the Chamfer Property Manager select the top edge of the extruded cut in the graphics area and

insert the parameters as shown.
Note: The flip direction check box will angle the chamfer inwards.

Confirm @ the feature.

Adding a Fillet A fillet will now be added to the top and bottom edges of the chamfer.

|
Select Fillet Fiket in the Features Toolbar. e

In the Fillet Property Manager set the Fillet radius to /

2mm and the select the top and bottom edges of the

chamfered cut in the graphics area.

Confirm %" the feature.
The completed feature should now look like this (above).
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Pattern the Feature The Base Cut can now be patterned on the bottom surface of the model.

In the View menu activate the Temporary Axes. The axis from the original Revolved
Boss/Base will become visible.

@SnlidWorks I File Edit View Insert Tools Toolbox PhotoWorks Window Help ;_9|
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Fillet  Linear
Pattern Draft e Dome
- - m Shell m Mirror
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A e T s = Flowveer Pok Ui T .
: iy - Circular Pattern
% |ﬁ H'?% " $- " B | + |A| Annotations —%g, - t‘y
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o B ?E Material <nok specified> m Curve Driven Patkern
\<9\ Fronk Flane EEE Sketch Driven Pattern
Parameters A Q Top Plane
|§| |Axis<1> | % Right Plans ﬁ Table Driven Pattern
= 1. origin ) | Fill Pattern
[ [3c0.00deq = +-6§ Main Bady
a, {2
ot |4 -
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Features bto Pattern

# Base Cuk
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Fillt1

=

Faces ko Pattern

=

N :
4
4
| Bodies to Pattern ¥ |
| Instances to Skip ¥ |
Options 3
Geometry patbern Diirection 1
irection
Propagate visual
properties _

Choose the Circular Pattern Command from the features toolbar.

In the Circular Pattern Property Manager select the visible axis, instances (4) with
equal spacing.

Expand the Feature Tree of the Flower Pot (left click on the + sign) in the graphics area

and select Base Cut, Chamferl and Filletl as the Seed Features to pattern.

Click OK %" to create the pattern.

Rename Feature Rename the feature Base Pattern
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Shell Command
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It is important to shell after the cut feature on the base has been patterned. If the shell
was created first the 4mm deep indents could not have been created in a shelled feature
1mm thick.

RSolidWorks | Fie Edt vew Insert Tods Toobox PhotolWorks Window relp Q\J-L_v-ﬂn]-%-@gl. Lo« BE]-

Features | Sketch | Surfaces | SheetWMetal | Evaluate | Dimxpert | Office Products |
7 B4 @) - Flower ot

IZiShell1 ?
o R

Ef Wrap

Parameters

#

4 2
% I ace=1=
[ shell autward
Show presiew

Multi-thickness Settings

&
A

10, 00mm

Shell

Removes makerial from a solid body to
create a thin-walled feature,

Select the Shell command on the Features toolbar.
In the Shell Property Manager

e Distance = 1mm

Tick Show Preview

Click OK ¥ button to create the pattern.

Rename Feature

Select the Feature in the Feature Manager Tree and press
the F2 key. Rename the feature Base Cut Pattern.

This is how the completed shell feature should look.
RD10 DCG/Ex1
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Creating the holes

A circular hole is created first on the base and then patterned.

Creating the Sketch Click the Sketch tab from the CommandManager. The Sketch toolbar is displayed.

Creating the Feature

RD10 DCG/Ex1

Rotate the model to view the bottom surface. Left click on the surface and select Sketch.
Choose Normal To from the Heads-up View toolbar.

Select the Centerline Sketch command.
Sketch two centerlines from the centre of
the circle to the circumference of the
base circle. Add Relations to make one
horizontal and Smart Dimension the

angle between them to 45°.

Select the Circle Command. Sketch a
circle centred on the centerline and

Smart Dimension as shown.

Click OK @ to complete the sketch.

Finish the sketch by clicking on the Exit Sketch icon or Exit Sketch E% in  the

. . Sketch
Confirmation Corner.

Click the Features tab from the CommandManager. The Features toolbar is displayed.
Select the Extruded Cut tool. The Extrude PropertyManager is displayed. Choose

Isometric from the Heads-up View toolbar.

In the Cut Extrude Feature Manager set the P

direction to Through All. /\Aﬁ\\
o)

Click OK to complete the feature. \ \ j
/
/

Rename the feature Circular Hole in the Feature Tree Manager (F2 key).
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Pattern the Feature The Circular Hole feature can now be patterned with similar settings as the previous

Circular Pattern.

Select the same axis as previously; instances (8) with equal spacing (above left).

Expand the Feature Tree in the graphics area and select Circular Hole as the feature to pattern.
In the Options box, deselect Geometry Pattern.

Click OK to complete the feature.

The model should now look like this (above right).

Rename the Feature In the Feature Manager Tree rename the pattern Base Circles Pattern.

Note: It is advisable to save the part at regular intervals. This can done using the Quick save &l button.

Adding an edge A protruding edge is added to top of the Flower Pot. Sketch the profile below on the
Right plane. Zoom to A the top corner. The graphics area will enlarge the selected area.

Select the Line command and sketch the diagram above. Add Parallel and Equal

relations as shown (above left). Smart Dimension as shown (above right).
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Creating the feature
Click the Features tab from the CommandManager.

Select the Revolved Boss/Base tool. The Revolve PropertyManager is displayed

| Features | Sketch | Surfaces | SheetMetal | Evaluate | DimXpert | Office Products |

T e 22 0 @ -
|% || ﬁ: H% || $ ” E | + |:| Annckations
@ Sensors
« R 3= material <not specified:= o =
\<“>\ Front Plane g

#% Revolye

=

P
Revolve Parameters A L Top Plane
*.‘_‘ F'.::-::is-=22122=- | Q Right Plane
— I—. Origin
|':}| |One—Directiu:un V| +-6Fa Main Body
™ | 360.00deq = +@ Base Cut
= ) Chamferl
Merge result @ Fillet1
- ‘i’ Ease Pattern
| [ Thin Feature ¥ | @ Base Cut Pattern
|!'_relected Contours ¥ | i @ Circular Hole
‘i’ Base Circles Pattern
e

| Py |
I

In the Revolved Boss/Base feature Propertymanager select the axis of the cylinder as the axis for the
revolution. At this point a preview of the feature will appear.

Click OK n_/) button to create the feature.

Rename the feature Rim.

One last Fillet

Add a Imm fillet feature to the underside surface of the external rim.

RD10 DCG/Ex1 Design & Communication Graphics
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Adding an appearance to the Flower Pot.

Right click on any face of the model and choose Appearance C® -t

A drop-down menu appears with the various aspects of the model in hierarchical order.

Click on the colour swatch next to the part name, Flower Pot.

|EasolidWorks [| rie st vew et Toss Tosbor prowworis wedow e 9|0 - (2 - bl - -9 (K]]8 - roverrots (L -Soawod
@ @ Swept Boss/Base @‘ @ Swept Cut ggg @ Rib @ Wrap \@E U h\»:
Extruded Revt;lved fred Extruded Hole Revolved fed s T ft BefenclOuies Instant3D
Boss/Base Boss/Base @ Lofted Boss/Base ' Cut  Wizard cut m Lofted Cut | Pattern E Dra 5 Dome ’ Geometry
Boundary Boss/Base @ Boundary Cut - - ﬁ Shell E Mirror - v
Features [ Skelch | Surfaces | Sheetletal | Evaluate | DimXpert | Ofiice Products | QAR @ (b @ P BE-
) Flower Pt
(o) {I[ Annotations
: Sensors
- 8= Material <not specified>
& Front Plane
& Top Plane
- &, Right Plane
L Origin
@ 6';3 Main Body
[+ |[@) Base Cut
@) Chamfert
@) Fillet1
4% Base Pattern
i aBase Cut Pattern o
= W& 18w
[+ Circular Hole -
; % Base Circles Pattern B & & ‘L
® a:a Gl are <1 =@Mai
S i S
- [ Rk A
4 | Change Transparency Flowser Pat
jture {Main Body) |
Roll ko Previous
Cormment
Parent/Child. ..
Zopfigure feature
. | Delete..,
f | Feature Properties. ..
Isolate:
Y
&
Choose Plastic, Medium Gloss, green medium gloss plastic.
The green medium gloss plastic is applied to the entire part.
Choose OK
Save bl the completed model.
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SCALE 1

RD10 DCG/Ex1 Design & Communication Graphics -16-



Introduction to Parametric Modeling

Introduction to Circular Pattern — Flower Pot

TECHNOLOGY
SUBJECTS
SUPPORT
SERVICE

=t
o

T
T

T
SEee
1

I
.
——

i’

il el e vl
i
L Ll Ll

-

36

T
T

Fle e

T
[ —

=7

FS———

Drawing View2

g0

___________________________________________________________

Faceplate

RD10 DCG/Ex1

Design & Communication Graphics

-17 -



4. TECHNOLOGY
t SUBJECTS
Introduction to Parametric Modeling SERo Rt

Introduction to Circular Pattern — Flower Pot

Fruit Bowl
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