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Chapter 1 — Introduction and Installation
and the User Interface of DesignSpark

Mechanical

1-1 Introduction of DesignSpark

Mechanical

DesignSpark Mechanical (DSM in short) is free 3D CAD graphics software launched by
RS Components, providing a powerful and intuitive way to draw. DSM allows all
engineers and designers to draw 3D models easily without a strong CAD background
(better if you have). In addition, it also provides a rich graphic library, and online quotes

purchase service, and can greatly reduce development time.

1-2 DesignSpark Mechanical Installation

DesignSpark Mechanical is a free 3D modelling software that you can download from its

official website (https://www.rs-online.com/designspark/home), click on the software

icon on the menu on the front page after entering the official website.
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Fig. 1-1 Official website of DesignSpark

After entering the download page, make sure your computer meets the minimum
hardware requirements, and then download the program according to the operating

system version (32-bit or 64-bit), please unzip the downloaded file.

Home > Our Software > Mechanical software > Download & Installation

Download & Installation

DS+
8 Mechanical

Dewnlead & Installation
Features & benefits

grange Lo Download
Library

Check if your Windows system uses 32 or 64 bit
Support

1| Ry
.- Windows 10 or 8 “ ‘Windows 7 or XP

1. Click Start
2. Right click Computer
8. Click Properties

DOWNLOAD DSM 2.0 WIN32 BIT
DOWNLOAD DSM 2.0 WING4 BIT

1. Click Control panel
2. Click System and security
3. Click System

Fig. 1-2 View hardware requirements and download



Open the unzipped folder, and click the installer to start the installation, select the

installation path and agree to the license.

Marne Type Size

. DotMetFx40 File folder
4k | autorun.inf Setup Information 1KE
DxDiagTool.exe Application 584 KB
|ﬁ'_:75-! Installer.msi Windows Installer Package 387,196 KB
] Setup.exe Application 26 KB
L) SetupWorker.exe Application 405 KB

Fig. 1-3 Starts to install

Follow the installation steps and agree to the license to install DesignSpark Mechanical.

License Agreement 8

Please take a moment to read the license agreement now. If you accept the terms below, click "I
Agree”, then "Next"’. Otherwise click “"Cancel".

DesignSpark Mechanical ~

End User License and Subscription Services Agreement

NOTICE TO USER: THIS SOFTWARE (THE “SOFTWARE”) IS PROVIDED TO
'YOU BY RS COMPONENTS LTD (“RS”) AND IS BASED ON SOFTWARE
ORIGINALLY DEVELOPED BY SPACECLAIM CORPORATION

(“SPACECLAIM”). IN THIS AGREEMENT THE TERM THE “PROVIDERS” v

()1 Do Nat Agree @1 Agree

Fig. 1-4 Agree the license

After the installation is complete, please open DesignSpark Mechanical on your

computer. You can log in directly if you are already a DesignSpark user (user account is



the same as DesignSpark PCB’s). If you are without an account, click the “Create a new
DesignSpark.com account” and refer to the first chapter of this book to register a new

account.

DesignSpark
Mechanical 2.0

Fig. 1-5 Open DesignSpark shortcut icon

When the username and password are correct, the initial screen as Fig. 1-6 will pop up,

which means DesignSpark Mechanical is opening.

DESIGNSPARK
DSc
Mechanical

Brought to you by [@ A

Your Rapid Prototyping software for
Concept creation and 3D-Printing

Fig. 1-6 Initial screen of the program



1-3 Introduction of the Design

Environment

The main screen, as shown in Fig. 1-7, will appear after DesignSpark Mechanical has

opened, the screen design of the program is similar to general word processing software.

At the top of the screen is the toolbar for drawing tools, viewing angle, etc. On the left of
the screen is the setting area, you can set drawing elements, layers and properties and so
on. And the last part is the drawing area on the right of the screen. You can change the

viewing angle by mouse and toolbar settings, and plotting with the assistance of auxiliary

grid.
o I R — e T =
Design ~ Display  Help/Resources L
ome ~ 7 Spin ~ =1 g X | I ; o F)
ol o § Q2 NS * g ) 3D
File

Options - Selection 3
[l Sketch O
1) Dimensions O
B Skewch (2 2
.1
-
.
o = .
—
lbj
xw15827 y=386078 () 1o« AR T - Q-

Fig.1-7 Main screen of DesignSpark Mechanical



There are four primary tabs on DSM toolbar, which are design, display, detail, and Help /
resources. When starting the program, "design" tool will be turned on by default. The

design tools are further divided into more subtabs according to different functions.

[
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Paste
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Clipboard ||_ Orient | Sketch _[ Mode ]| Edit Intersect ! Insert ||_Output || Investigate

| Order |

Fig. 1-8 Toolbar

1-3-1 Design Tools

Clipboard: You can cut, copy, paste and do other activities.

Orient: By selecting different viewing angles, such as main view, front view, left,

right, up, down view to view the material. You can set a best drawing view angle

by rotation, translation and scaling.
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Fig. 1-9 Locating function

3. Sketch: Sketch is divided into two blocks, in the left block, you can choose
different lines, such as lines, curves, and other geometric drawing and modeling;

the right block has modified line, such as fillet, parallel copy and so on.
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Fig. 1-10 Sketch

4. Mode: Different ways to view a 3D model. You can select sketches, sections, and

3D.
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| | Mode |

Fig. 1-11 Mode

. Edit: Through select, pull, move, and other ways to fill the model:

Select: use the left mouse button to select point, line and surface. While using
other functions, Select is still valid, you can select the mode to select objects in
the options below. In addition, the effects of left-click on "Select" will vary
depends on the number of clicks is 1, 2, or3. Left-click once to select the line is
clicked, twice will select an edge loop (repeat this step will cycle through all
available edge loops), 3 clicks will select the whole entity (but the entity

information will not be collected while the entity is selected).

\?\

Select| P

I T using Box UL intersect
Using Lasso
Using Polygon
Using Paint
Using Boundary

Select All

Select Componenty” Clear Selection
Deselect all selected items.

Fig. 1-12 Select



Pull: The pull tool can be used in several ways. They are used to pull 2D sketches
into 3D graphics. When forming a three-dimensional object the pull tool can
extend or reduce the object, chamfer, or beveled edges by pulling a surface. And

by pulling the sketch, you can add new objects (see Chapter 3) on one surface.

Move: use the move tool to handle different linear and radial movements, this
depends on three factors: 1. Which part of the model is chosen; 2. Where to put
the mobile control point; 3. Where to put the mobile control axis. When selecting
the moving function, “Select Components” can be found at the top left of the
design window, use this tool to select an object to ensure that the object can be

retained after copying.

Fill: Advanced tool can delete objects.

. Intersect: Split or combine one or more objects.

2 Split Body

) % Split Face
Combine

c% Project

L intersect ||

Fig. 1-13 Intersection

. Insert: This toolbar provides the function to import external model files. You can
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find ready-to-use graphics and online models and use them after importing.

08 & @] 3D

N0 % Import Download

L @ PCE 3D Models
Insert |

Fig. 1-14 Insert

1-3-2 Display Tools

These tools contain file output, dimensions, bill of materials and quotes and other
functions, you can mark detailed dimensions of all objects we will show you in later

chapters. Also it can export parts list, and offer online purchase orders.

1. Output: Export your object to other formats, including QuickPart 3D Service (an

online 3D service provider, https://eu.quickparts.com/), .pdf, .stl and .dxf format.

s | —

oy | ™ ¥

Efjt £ BIOf B

Options ~ Materials~ = Qu
QuickParts 30 Service |

[& 30 POF ("PDF) '

[@x 30 Print("STL)

[B5 20 AuteCAD (".DXF)

Fig. 1-15 Output

2. Investigate: Retrieve details of your design.
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https://eu.quickparts.com/

« Measure: Click edge, surface or any part of your object, related measurement

parameters will show up.

Circle diameter 15.6205mm
Angle between adjacent surfaces |90.00°
Circular perimeter 49.0732mm

Fig. 1-16a Measure

. Dimension: Click and edge or face to preview possible dimensions, as Fig. 1-16b.

Fig. 1-16b Dimension

. Bill Of Materials: generate Bill Of Materials of your design, as Fig 1-16c¢.

12



Bill Of BOM
Materials~| Quote
I Full Detail
Top Level

L_;': Templates. ..

Fig. 1-16¢ Bill of materials

3. Order: You can upload BOM to quote and order necessary components/parts from

RS or any other retailer in your country, as per the description in Fig. 1-17.

=

BEOM
Quote I
Crder
BOM Quoike
Tpload BOM to

E guote and ooder

components from B3
or Allied.

Fig. 1-17 Order

1-4 Summary

DesignSpark Mechanical is easy-to-use and resource-rich graphics software, with its
intuitive and simple drawing method, online graphic library, and offer quoting and

shipping, you can significantly reduce development time. This chapter briefly introduced

13



the various main functions, in the next chapter we will teach you how to use these tools to

create various 3D designs.

14



Chapter 2 — Basic Modeling

2-1 Cube

DesignSpark Mechanical provides an intuitive drawing method, so you only need to draw

a quadrilateral, and then pull the plane out to the establishment of the body to make a

cube.

Step 1: Select the design goals in the toolbar.

Step 2: Select the front view of the locating tool.

Step 3: Select rectangle in the sketch tool.

Help / Resources
J S At X
A0 ™ o )

N e

‘-’>G}"D%2/z\

Sketch

} Clipboard ” Orient |

Fig. 2-1 Select rectangle

Step 4: Click the left mouse key on anywhere in the drawing area of the sketch grid, and



pull, a rectangle will appear in the drawing area.

| Snapping te-Grid——
&

20mm

¥

Fig. 2-2 Drawing rectangle

Step 5: Enter the appropriate length (20mm), and press Enter, then the quadrilateral is

complete. While entering the length, you can also press Tab to switch coordinate axis

(side) and enter the length.

Step 6: Select the main view in the locating tool.

Step 7: In the editing tool, select the pull function.

w Design Display Help / Resources

d:ﬁ . Gspin~ (INDOOYNLYX| & > Sﬂ
Paste T 10 Vi) g P SBOY ¥ @ 8 hove  Fill
‘ fHu-@ Qzom - || ®@ @ D Z > X 'G‘J . H
Clipboard Orient Sketch Mode ‘ Edit L

Fig. 2-3 Select pull
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Step 8: Left-click the quadrilateral plane and move along the direction of the yellow

arrow and pull out the length you want, and then a cube emerges.

Step 9: Enter the appropriate length (in this case is 20mm), and press Enter.

o
&

|

N
&

&

Fig. 2-4 Enter the height

Step 10: Left-click on the space to end the pulling action.

2-2 Fillet Cube

Step 1: First of all, please select the edge of cube to fillet, left-click the edge to select. To
select multiple edges, you can press Ctrl and the left mouse button simultaneously. You
can also double left-click on one of the edges, and all the edges on the same plane will be

automatically selected.

17



Create round from 4 edges

td

HYN
NS

)

- N

L] L

Fig. 2-5 Select the edges

You can zoom in and out and rotate the cube using the middle mouse wheel, to increase
the ease of edge selection. Also, you can cancel smart drawing in the option menu at the

bottom right of the screen and select the edges, as a result, you can only select the edges

in the cube.
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Selection Filter

[C)l Smart

()

(0] Faces

|| Edges

[C] Sketch Curves

(O] Annotations

[Cl Planes

[0 Points

[0 Images

I Meshes
[C]l Lightweight Components
Selection Settings
Face Selection:

®) Automatic

) Visible

) Through

PRl - F - Q-

Fig. 2-6 Filter selection

curvature R (in this case is 2mm), and press Enter.

Step 2: After selecting all the edges (they will be highlighted in yellow), select pull, left-

click on the edge and pull along the direction of the arrow, and type the desired radius of

19



Finally, click the File menu on the top-left corner of the screen, save this file named

Square.

Modify 20 rounds

BN
WE

i

Fig. 2-7 Fillet

Save the document

— || Save
H Save the active design as a SpaceClaim document.

= hﬂlj; Sare Rivciiiod Gocie
lHi_“‘ ,H Force Save All

Save all open designs, even if they have not been modified.

| {8 DesignSpark Options | | £ Exit DesianSpark

Fig. 2-8 Save
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2-3 Shaft and Hole

2-3-1 Shaft

Continuing to use the cube we created in the previous two sections, this section will

produce the shaft and the hole in the cube.

Step 1: Click on any plane, select draft in mode tool, this calls out the grid of the plane.

Step 2: Select the circular function in sketch tool.

w e C— S E ~ - E_]
S Design Display Help / Resources

E , || (R} Home ~ & Spin » |\, T N
I; & Plan View Sy Pan b S | 2
aste TuaRhe

‘ J| 3@ - @ Zoom ~ [Esonas @ DH >
‘ | Sketch

| Clipboard |

Orient

Fig. 2-9 Select circular

Step 3: Select one of the planes on the cube, left-click on its center point, pull aside, enter

10mm and press Enter.

21



Snapping to-Grid

R S R S O

Fig. 2-10 Draw a circle on cube surface

Step 4: Choose pull under the edit tool, left-click the circular plane, pull along the yellow

arrow, enter 7mm and press Enter.

o

c
@m
]
B

NS

=N

&)

Fig. 2-11 Pull out 7mms.

Step 5: Repeat the Step1~Step4 on the other 5 planes, let all of the planes have the shafts

22



extended out. You can change the viewing angle by the locating tool, click the plane and

choose draft to choose the center point.

Fig. 2-12 Finished object after all the shafts are pulled out

Step 6: Simultaneously press the Ctrl and left mouse key to choose all the edges of the
shafts and choose pull, fillet all the edges at the same time, enter 1.5mm (fillet radius)

and press Enter.

Fig. 2-13 Create the fillet
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Step 7: After drawing, save it as a new file, and name it Pin Cube.

2-3-2 Hole

In this paragraph, we want to drill holes on a cube’s surfaces, and combined it with the

object in Fig. 2-13.

Step 1: Draw a cube with dimensions of 20mms, as shown in Fig. 2-14.

Step 2: Click on any plane, select Sketch tool in mode, this produces a grid.

Step 3: Select the circular sketch feature tool.

Step 4: Select one of the surfaces of the cube and left click at its center, drag to the side,

type 10mm, and press Enter.

24



1]

elect

and drag a face to offset it. Select and drag an edge to round it

¥ HPN
NE&

ofa

Fig. 2-14 Draw another circle

Step 5: Select Pull in the Edit tool, left click the plane with the circle, pull along the

direction of the arrow toward the inside, pulling the distance needed to more than the

length of the cube, which is 20mm. And then left click the blank space, a hole will appear

in this side of the cube, as shown in Fig. 2-15.

&)

&

Fig. 2-15 Pulling and cutting

Step 6: Repeat steps 2-5 on all sides of the cube, making one hole on each plane.
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Step 7: Chamfered holes in each plane. Next, choose Select Items in the element setting
area on the left side, and choose “Edges with same length”, these edges will be

highlighted at once.

A" R EAROEs
Design  Display  Help/Resources

B g &3228 8

A & | @Home - Fsoin- \NTONWLIX |
Ha || B Plen View FyPan NBONY e ¥| B :
Paste 3-8 @zom o@D H S X ® e Pull  Move Fill Combine & Prejoct L ® File
| clipboard || Orient Sketch ‘umm Edit | Intersect | It

Fig. 2-16 Choose edges

Step 8: Select Pull, making each edge chamfered at the same time. Select Chamfer icon

in the Pull mode menu at the bottom left of the screen.
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Fig. 2-17 Choose same edge

Step 9: Left click the selected edge, and pull along the direction of the arrow, type 1

(radius), and press Enter.

Select and drag a face to offset it. Select and drag an edge to round it

S
1

=3
N

&

Fig. 2-18 Chamfered complete

Step 10: After drawing is complete, save new file, and name the file as “Hole Cube”
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2-4 Cube Assembly

Step 1: Please open pin.rsdoc and hole.rsdoc files that you have already drawn in sections

2-2 and 2-3, the file name can be seen at the bottom of the program after opening.

| Selection 9|
Selected:  None

<All Types> = o) k

_ All bodies. —
e ——

7

Select and drag a face to offset it. Select and drag an edge to round it

el

N

T[Suchine JLayers] Seloction |Properies
| Options - Pull 2] 5
& General [2] c

b Add == Cut @ Nomerge

N o AP A

Fig. 2-19 Open the files, the file name is shown at the bottom left

Step 2: Click Hole Cube three times in a row, select the entire entity, use replication at the

top left of the toolbar.

Step 3: Click to enter the Pin Cube design, and use Paste (using the Paste command will
not modify the original file) to import Hole Cube (it does not matter if the import model
and the original model are overlapping). After importing, save new file as “Cube

Assembly”.
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Fig. 2-20 Import object

Step 4: Select Bold in the Edit tool, select Pin Cube (triple-click in a row), a three-axis
movable anchor will appear in the model, three-axis representing the x, y, z axis. Select

one of the axis and move the object to reposition the Cube. You can move these two

cubes away from each other.

A A& @tome - Fsinr \NTOITIX B [ Ssosy 0 B
3 = 30
42 || i Plen View KyPan ABON e N B SeitFace |\, Q@

s e-e Qe @G?Z}X}E“*MMF“‘CW"GWM ”k@ Fle IS Bvioss || Opsons
\cuu-c I Onient il Sketch L Edt | Intersect Insent |
(Sslecion 2] Drag a handle to move the selected objects
Selected:  Body Kz
<Al Types> -lo ‘ k ] kﬂ‘

Z|l&)

Structure | Layers | Selecton | Properties -
Options-Move 3| rj i“
’G—d (2]

KW 1 m

T Create patterns. ?
| Mantain onentation =

Detach first 15
4 Mantait ‘kmcmﬁm ’% %‘

son I Default ~

Fig. 2-21 Move one object axially
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Step 5: Next, we want to put the axis into the hole of Hole Cube to combine two cubes.

You will need to do Goto and Move, these two operations move the cube to the right
position.

Make sure you choose the Move function, and select the entire Cube, drag the center

point of the mobility anchor, and place it on the surface of one cube that you want to

align with another cube. In other words, we need to align one surface of each cube in the

same horizontal plane, so please move the anchor to the surface for alignment.

Selection

7
Selected:  Face

andle to r
<All Types>

rag a h om
-2 * b
All bodies G
=~y Some Size Il 2@
@ Faces with same area 8| (7 ‘ e
=- [ Same Color v
| structure |Layers | Selection | Properties
| Options - Move B & ‘
& General )

4

| P 1% 0w
Cr s

eate

Fig. 2-22 Select Goto

After moving the anchor to the surface we want, click Goto, and click the surface for
alignment (you can also click on the point or edge, as long as they are on the very

surface), then the two surfaces will be aligned on the same horizontal plane.
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Fig. 2-23 Select the surface you want to go

Step 6: Repeat Step 5 to align the surfaces of the three axis, the two cubes are combined

Drag a handle to move the selected objects

h)™

Fig. 2-24 Two aligned components

Step 7: Do some practice. Please duplicate more cubes and repeat the previous steps to

combine them together.
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Fig. 2-25 Four combined objects

2-5 Fill

Fill tool is used to remove individual shapes in the model and replace it with a geometric
solid form. The fill tool can be used before or after the selection of the shape on the
model. In other words, if the model is selected after Fill in the Edit tool has being
selected, the fill tool effect can be used continuously. Conversely, if the fill tool is

selected after the model selection, the fill tool will deselect automatically after this part is

filled.

Step 1: Open the Hole Cube drawing file for practice.
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Step 2: Select the fillet. Click any fillet in the Hole Cube to select the surface.

Click an object. Double-click to select an edge loop. Tripleclick to select a solid

Fig. 2-26 Select fillet

Step 3: Fill the fillet. Choose Fill in Edit tool, you can see the fillet surrounded by three

sides of the cube is filled by the extension of the three sides (the Fill function can be

checked this time).

hole - DesignSpark Mechanical

Xt < R soliteody | [ B
| & 1 ) 30
’sza' Pull M % ] ' B SoitFace | N\, @ i@F Fﬂ;l Download
ul loy i ine 5 ile  Import
‘ 5 | | % Project ‘k @ PCB 3D Models || €
Edit Intersect Insert

an edge loop. Triple-click to ¢ Fill the selected region or ed ges with neighboring
@ or simplified geometry.

@ PressF1 for more help, or F3 for a video.

T

Fig. 2-27 Fill

Step 4: Fill the fillet. Then fill the remaining seven angles all at once, first select one of
33



the rounded corners, left click on Select Items on the left of the program, and select the
Drawing with the same area. At this point the surfaces with the same area are all selected,

the next is same as Step 3, choose Fill in the Edit tool, fillets are all replaced by edges.

Fig. 2-28 One edge is returned to no fillet

Step 5: Select Fill. Select Fill in the Edit tool again (Be careful not to click on the model

first).

Step 6: Fill the edges. Because the model is not selected first, the Fill function is
continuously available. Click on any round edges on the center between the two sides of
the cube, and press Enter, you can see two planes extend out and replace the rounded

edge. Repeat the same procedure to fill all the edges.
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Click an object. Double-click to select an edge loop. Triple-click to select a solid

-~

Py

Fig. 2-29 Fill all the other edges

Step 7: Choose the edge of the holes on the cube, and then select “Equal or smaller-sized

chamfers” under Selection section on the left-hand side window, and press Enter to fill all

the chamfers.

L 0 - i R W . hole - DesignspEikMechani
Design  Display  Help/Resources

— . S
& | GHome - Fsin - \NTOWLIX|[ & \ Sty | 0 B
(L1 torit-bang NS -1 TG R JE v Ea-
Paste y ks Select | Pull Move Fill Combine File
/||®-8 @Zoom - ‘~.G>G">Z,X"Ej - & Project L ®
‘ Clipboard Orient || Sketch Mode || Edit \ Intersect | I
Selection
Click an object. Double-click to select an edge loop. Triple-click to select a solid
Selected:  Face
<All Types> - 0O

=@ Coaxial Faces

L@ Coaxial surfaces
& Rounds

|- @ Equal or smaller-sized chamferd
=B SemeSize

'~ @ Faces with same area
=y Same Color

i@ Faces with same color

< ] »
Options - Selection

Fig. 2-30 Fill the chamfer
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Step 8: Done.

Click an object. Double-click to select an edge loop. Triple-click to select a solid.

Fig. 2-31 Completed

2-6 Summary

All these projects are nothing more than starting from a simple cube and performing

some cutting or extending. In this chapter, we started with the drawing of a simple cube,

and used some basic commands such as Move, Fillet, and Combination. Practice and

perfect these new skills.
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Chapter 3 — Advanced Modeling

This chapter will use several common commands and a few examples to help you
understand the use and application of these commands in DesignSpark Mechanical. By

drawing a cup and a screw, you will learn how to generate complex facets.

3-1 Drawing a Cup

You will learn how to draw a cup with DesignSpark Mechanical.

Step 1: Open a new design, click on the front view, and start drawing.

Step 2: Draw side view of the cup. Click on sketch lines, and draw side plan view of the

cup. There is no limit on length and width, the design can be based on your personal

preferences.
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" Design - DesignSpark Mechanical
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Figure 3-1 Draw contour of the cup

Click the three-point arc in Sketch tool, and draw a semicircle at the bottom of the cup.

Please click on both ends of the semicircle, and then select the arc angle, we will use this

graph to sweep out the cup body.

Snapping to Curve Center

+

(o)m2) s

Figure 3-2 Three-point arc

Step 3: Draw main body of the cup. Select the main view, click Pull in the Edit tool,



select Rotation in the drawing area, and click the central axis of rotation, rotate the plane

along the arrow to draw the cups main body.
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Figure 3-3 Pull and rotate

Step 4: Draw cup thickness. Select Pull in the Edit tool, and click on the top edge of the
cup, and then select Copy Edge, pulling inward along the arrow until you produce the

desired thickness of the cup. After finishing the pulling or entering a value, press Enter, at

this time we can see a circular line at the top of the cup.
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Figure 3-4 Copy edge
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Figure 3-5 Adjust the thickness

Step 5: Establish the internal space of the cup. Select Pull in the Edit tool, click on the
circle you have just drawn, pull down along the arrow to the bottom of the cup, and this is

the cup depth, which you can adjust. When adjusted to the proper position, press Enter.
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Figure 3-6 Pull cup space

Step 6: Pull the cup outward. Select Move in the Edit tool, left-click the outer edge on top

of the cup, then on the top right will appear a menu, select the Pivot Edge, then the edge

will have a yellow arrow. Please pull out the edge of the cup along the direction of the

yellow arrow, if the direction of the yellow arrow is not the direction we want, you can

click again to change the direction of the pivot edge.

While pulling out, it is recommended you directly enter the desired value. It would be

more convenient for you to pull the inner ring later, or the thickness might be

inconsistent.
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Figure 3-8 Pull out the edge

Step 7: Pull out inner edge. The idea is the same here. Choose Move in the Edit tool, and

then select Pivot Edge. We can follow the yellow arrow direction to pull out the edge of

the cup, and enter the value you used for pulling out, let the cup wall extend outward
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Select and drag a face to offset it. Select and drag an edge to round it.
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Figure 3-10 Complete pulling wall of cup
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Step 8: Draw lines of handle. First, we must first go to the front view (maybe your front
view is different from this example, you only need to adjust the view until is convenient
for you to draw lines to the side. Select Cloud Curve in the Sketch Tool, and then select

the two appropriate locations in the inner wall lines, draw a curve, and press Enter.
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Figure 3-11 Curve of handle

Step 9: Insert plane. We can establish a plane based on the selected object, in order to
draw graphics. Click Plane in the Insert tool menu, and then click on the intersection of

the inner wall of the cup and handle, an auxiliary plane will appear at the intersection.
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Figure 3-12 Establish an auxiliary plane

Step 10: Eliminate unnecessary checks. In order to facilitate the drawing, we can keep the
plane and handle lines in the structure first, uncheck the rest, and adjust to a good

drawing angle.
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Figure 3-13 Uncheck unnecessary structures

Click Circle in the Sketch tool, and draw a circle of radius of about 1-2 cm at the bottom
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line.

Figure 3-14 Draw the circle

Step 11: Sweep. Next we want to draw the handle through the curves and lines, click
Move in the Edit tool, and select Sweep in the left of drawing area. The Sweep command
will extend the contour or shape along a specified path to create a solid surface. So after
you have selected Sweep, click Circular Planar in the left of the Structure menu, then

click lines to sweep (cup handle line), and using the arrow sweep the handle entities.
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Figure 3-15 Sweep to create cup handle

After the sweep is completed please open Other Objects in Structure, move the screen a

little to check if the sweep is a success.
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Figure 3-16 Cup almost ready

Step 12: Fillet the top of the cup. Click Pull and press the Ctrl key and select the two

Design - DesignSpark Mechanical 1171

6
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@
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circular lines (inner and outer) at the top of cup, and select Fillet in the Pull mode menu,

which is in the left screen, pull out the arrow until both sides contact with each other.
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Figure 3-17 Fillet of the top of the cup

Figure 3-18 Well done!
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Step 13: Finally, click Edge in Display tool, and uncheck the tangent and entities.
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Figure 3-19 Uncheck display

3-2 M8 Screw

In the assembly process of various parts, the screw and nut are indispensable parts, and
drawing a screw in DesignSpark Mechanical is not difficult. DesignSpark Mechanical
provides some convenient tools that allow us to quickly get this done, this section will

teach you how to draw an M8 screw.

Step 1: Establish a cylinder. First, draw a cylinder with diameter of 8mm and length of

11mm, as the lower half of the screw.
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Figure 3-20 Draw a cylinder

Step 2: Sectional mode. In order to quickly draw the thread, you can switch the viewing
angle to a cross-sectional view of the cylinder. Please click on the center line of the
cylinder first, and select tri-axial index at the bottom left of the drawing area, select the

appropriate shaft as the plane of the section, then click Section in Mode tool.

I VG 2 M- De
Design Display  Help/Resources
GiHome -~ FSpin - N\ OO WL YX K

0 W Plan View L Pon AV O N e\ * ‘("5// 94; Sﬂ

Paste

. - Select| Pull Move Fill
7| ®- Qzoom (™ & @ D R> x| T -
| Clipboard_| Orient Sketch || Mode Edit
| Structure 2
Click an object: Double-click to select an'edge foop.
4 (V& Desigal®
V@ Solid

Figure 3-21 Section mode

Step 3: Generate thread. Plot an equilateral triangle with side length of 1.24mm in the flat

top of the cylinder (M8 screw has pitch of 1.25mm, but since an equilateral triangle with
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the side length of 1.25 cannot pull the spiral, just draw a side length of less than

1.25mm).

o4 s

Figure 3-22 Thread

Step 4: Pull setting. After the drawing of an equilateral triangle on a cross-sectional
graph, click 3D mode in Mode tool, turn the viewing angle into a perspective view, and

then we want to cut the thread by the equilateral triangle you have just drawn.

Select Pull in the Edit tool, then click the plane you have just drawn in the structure tree,
which is on the left. After selecting the objects, click Rotate in the left Drawing area, and
then click on the center line of the cylinder as the axis for rotation, then the rotate menu

appears in the left, select Rotary Screw, and check cut in the pull menu at the top.
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Figure 3-23 Pull setting
Step 5: Pull spiral. After setting is finished, you will see an arrow and a box in the spiral

cylinder. Change Pitch to 1.25mm, then left-click on the cylinder and pull downward

until the entire cylinder is cut completely.
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Figure 3-24 Pull spiral
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Step 6: Draft mode. Next, we are going to draw a screw head on the top of this cylinder,
therefore the plane of the sketch must be set at the top of it. First choose Select in the Edit
tool, click on the top of the cylinder, then click Sketch in Mode tool, a grid sketch will be

automatically created on the selected plane.
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Figure 3-25 Draft mode

Step7: Draw top cylinder. Once you have a sketch plane, click Circle in Sketch, use the
center of the cylinder as the circle center, and draw a circle with a diameter of 14mm.
After drawing the circle, two circles will appear on the graph (outer circle and inner
circle). We need to pull the two circles at the same time to make a cylinder. So click on
one of the circles, then press the Ctrl key, and select another circle at the same time. Click

Pull in Edit tool, and pull up the two circles to 5.2mm.
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Figure 3-26 Draw cylinder

Step 8: Draw two intersected rectangles. Same as drawing the cylinder of the screw, we

must first build a sketch plane on the top surface. Click Select in Edit tool. After clicking

the top surface of the cylinder, click Sketch in the Mode tool.

After selecting sketch plane, select Rectangle in Sketch tool, and draw two rectangles of

the appropriate size on the top plane.
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Figure 3-27 Draw two rectangles on top

Step 9: groove. We want to pull the cross-shaped plane formed by two rectangles to cut

the cylinder, so delete the crossed lines before pulling, so it becomes a complete cross

plane.
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Figure 3-28 Cross groove

After you remove the extra lines, click Pull in the Edit tool, pull down the cross-shaped
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surface to cut out a cross groove on the cylinder.
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Figure 3-29 Pull out the cruciform recess

Step 10: Fillet. Finally, use Pull as a continuation of the previous step, click edge on the

top of the screw head, pull fillet along the direction of the arrow.

Figure 3-30 Create fillet
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Step 11: Complete

Click an object. Double-click to select an edge loop. Triple-click to select a solid

Figure 3-31 Final version of screw

3-3 Summary

Through the examples of cup and screw, we can learn and practice advanced commands

and their applications.
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Chapter 4 — Import Image Files and
PCB Files

DesignSpark Mechanical has a huge 3D graphics library, you do not need to spend a lot
of time to redrawing, as you can find suitable graphics online, download and modify

them.

In addition, you can also import PCB designs like the DesignSpark PCB that the first half

of this book taught you to draw.

4-1 Import Format and Method

DesignSpark Mechanical’s default file format is .rsdoc. The online 3D model repository
can be found in the online model library of the insert tool in the DesignSpark Mechanical
main program, you open the page by clicking on it. A large number of ready-made parts

can make it easier for you to complete your product design quickly.
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Fig. 4-2 Query Type
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After selecting the image file, we can click on "CAD Insert" and directly import files into
DesignSpark Mechanical after choosing the file saving path. In addition, we can also
click "Download" to download new graphics (save), or "Add to basket", this function is
similar to shopping carts in some sites, multiple files can be temporarily stored, and then

sent via e-mail or be downloaded at once.

your search... yel
Some of the Suppliers with models in our 3D Catalogue Page1/6
y -_TE
N connectivity WS components
3D Model Download
RS Components > Connectors > PCE Connectars > PGB Connector Housings Y
100 terminal housing
g tz d
c | MANUFACTURER Molex
DESCRIPTION 100 terminal housing,
& ) pART NUMBER 22.012041
RS STOCK NUMBER 2508872358
a & TmEsTAMP 201712011 16:03:01
REVISION A
» &
!m B €3 pownioad for ater use View Datasheet
@ E i Insert in my Design now |~ | View Product Page
* o)

ceC B @MY

PART NUMBER RS STOCK NUMBER DESCRIPTION MANUFACTURER
22.01-2041 2508872358 100 terminal housing, Molex

@ Piease verily that the selected part number corresponds to your search.

Fig. 4-3 Download file

If you want to import the image files that you downloaded to your computer already, you
can click File in the Insert tool, click on the plane to locate the insert position, and after
the file is located, you can insert the image. Note, that if you use this method to import
the image, when this image file is modified, the original file will be modified as well. If

you want to preserve the original file, I suggest you use copy and paste to import files.

60



B W g W

File | Impof Download3D | Export =8
PCJ Models Options~ | = M

\
= {0

Cutput Inves

wideos into this docwment. When
insEring an imege orvideo,
click a plane or planar face to
arient the tmage, then click to
place itwithin the documeit.

Ingert geometoy, 1 0T
@ geometry, image

l@l PreszFl for more help.

Fig. 4-4 Insert file

Furthermore, DesignSpark Mechanical also supports .skp a file drawn by Google
SketchUp, this format is easily to search for in the forums, and can be imported into
DesignSpark Mechanical for modification. However, because of the model feature of
the .skp file, there may appear some facets in some of the section line’s surface. If this
problem occurs, you can click on DesignSpark Options under the File menu, find the
SketchUp file option, and select Simplify t0 surface option, it should be able to solve the

problem, but some models may be too complex to deal with after this option is selected.
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Fig. 4-5 .stl output file settings
Another common graphics file, .STEP file, can also be imported into DesignSpark
Mechanical, but this format can only be read-only in DesignSpark Mechanical (the Add-

On modules allows you to modify STEP files). In other words, you can import, save, or

conFig. .STEP files, but the model cannot be modified in any way after import.

4-2 Combination Tools

Combination tool has two main functions:

1. Use the object shape to cut another object.

2. Merge adjacent or overlapping models into an object.
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4-2-1 Cutting Object

In this section you will load an object from the online model library, and cut a graphic
through this object, showing that the output of the graphics we draw in DesignSpark

Mechanical, can be combined with real objects.

Step 1: Draw a box. First, please create a rectangle with a length x width x height of
100mm x 100mm x 3mm, you can refer to the Chapter 2: Basic Modeling of this book to
draw this box.
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Fig. 4-6 Draw a box
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Step 2: Import graphics. Click online model library function under Insert tool, enter

"5427949" the RS stock number to find this example:

can also use other graphics to do this exercise.

Download 3D Models from RS Components / Allied Electronics Catalogue

About 3D models:

15 WAY PLUG. Alternatively, you

As part of our commitment to support design engineers, since 2010 RS Components and Allied Electronics provide 3D CAD Models to downl
ProEngineer and SpaceClaim. Working with top component manufacturers we built a library of 40,000+ accurate models. All of them are now
Your time is best spent creating and innovating, so don't re-invent the wheel and save hours of time with each 3D model download!

Title

Manufacturer

your search... pel

Some of the Suppliers with models in our 3D Catalogue

DEHEHEEBEEEEE

dEEEHEEHER

3 2 )

¢

Automation & Control Gear
Cables & Wires
Enclosures, Storage & Material Handling

Fuses, Sockets & Gircuit Breakers Connectors
HVAG, Fans & Thermal Management More than 2500 results ~ Display mode | Blocks Sort by |Pmdud name | o
Lighting
Relays Il5
A RS w
Switches g |_1
Batteries i "G" Series Modular Contacts; Pin, 24-20 AWG, Gold/ @ 156 FRICTION LOCK HEADER;

Audio & Video Connectlors
Circular Connectors
Connector Tools & Accessories
General Purpose Rectangular Connectors
IC Sockels
Mains & |IEC Connectors & Accessories
Network & Telecom Connectors
PCB Connectors
Power Connectors
RF & Coaxial Conneclors
Temminal Blocks & DIN Rail Terminals
Terminals & Splices
USB, D-sub & Computing Connectors
Displays & Oploelectronics
PCE Prototyping
Passive Components
Power Supplies & Transformers
Semiconduciors
Computing & Peripherals
Safety, Security, ESD Control & Clean Room
Test & Measuremant

RS [4]

093 PIN AND SOCKET CONNECTORS 15 CIRCUI

RS [4]

100 IN RT ANGLE HEADER; 4 CIRCUITS

RS [4]

100 IN TERMINAL HOUSING; VWO LOCK RAMP;

RS [4]

100 inch RT ANGLE HEADER;2 CIRCUITS

RS [4]

100 KK Crimp Housing 10 Circuit

RS [4]

100 KK Crimp Housing 3 Circuit

RS [4]

100 KK Crimp Housing 5 Circuit

RS [4]

100 KK Crimp Housing 8 Circuit

RS (4] RS | 4]

100 KK Crimp Terminal Housings: 9 Circu 100 KK Header 3 Circuit

(£ & 1 i
= § & u= 4z

Fig. 4-7 Search part

connectivity \

((Qiiiﬂ

When you open the 15 WAY PLUG graphics page, you can import it into DesignSpark

Mechanical
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RS Components > Connectors > USB, D-sub & Gomputing Connectors > PGB D-sub Connectors

15 WAY PLUG

'@ e a

2@ vO+Q

MANUFACTURER FCl
DESCRIPTION 15 WAY PLUG
PART NUMBER D15PZ4A4GVOOLF
RS STOCK NUMBER 5427949
TIMESTAMP 22/05/2012 09:44
REVISION

{3 ownioad for later use View Datasheet

Insert in my Design now - View Product Page

ce dEO

Fig. 4-8 Download part

Step 3: Adjust the position. Once you have imported the graphics, use Move in Edit tool,

adjust the position and direction of the connector, put the connector above the box with

the contacts facing down.
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Fig. 4-9 Adjust position
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Step 4: Anchoring. Triple click the connector to select it all, press the Z key to enlarge the
selected item, select Move in Edit tool, and select Anchor in the left of design window,
then you need to pick a plane as an anchor’s (Moving anchor) datum plane, left click the
inner surface of the connector (brown side in the Fig.), the moving anchor will be placed

on that surface.

Click an object to align the handle to it

%) kg
@ &)
(A

P

Fig. 4-10 Anchoring

Step 5: Align connector with the surface. After moving the moving anchor to the
reference plane, click Goto on the left, and then click on the outer surface of the box. The
connector’s surface (datum plane) will move to this surface of the box, then click on the

blank space to end the move operation.
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Click an object to align the handle to it

O

Fig. 4-11 Goto

Step 6: Cutting. Select Combine in Intersection tool, first click on the box as the target

object, and then click the connector as a cutting object.

Design2 - DesignSpark Mechanical -
DENUYX # sz O 8 3D ™ &2 E
©oN e @ szn g E: Fil Cjaﬁne Sdi_‘F“ ~ 0 % IE Download 3D % & einoi B
oQ DY X | @| ° Project
Skelch Mode

4
J]

s 2

Edit ect

L ® PCE  Models  Options~ Materials- | Qu
| e |

Output Investigate ‘ or

Click an object to merge the target with.

/) &

D

Fig. 4-12 Cutting (cutter)

Step 7: Confirm cutting. At this time the structure tree will have a lot more objects, which
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are outer separators, they are new objects cut out of the connector. Please pull down the
structure tree and uncheck object 7156, this object will be hidden on the screen, then we

can confirm whether the box has cut out a shape of the connector or not.

Structure
4 [/|[& Design2*
| [ Solid
4[| 4| 15WAY PLUG"

| G 7156_Body_00
| [ Solid
| [ Solid
| [ Solid
| [ Solid
| [ Solid
| [ Solid
| [ Solid
| [ Solid
| [ Solid
| [ Solid v

Fig. 4-13 Align plane
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LEI ffiHome - @spin - N\, O L YX OE
i i Plan View SyPan SV 0O N @
F B-8 Qzom- -~ 0o@IDYF > x (3
Clipboard Orient Sketch Mode
Struct,
e Click an object to merge the target w
[ Desig o
o ol |k"i|
a4 15 viny PLUG )

7158_Body_00
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid
Solid

Properties

Fig. 4-14 Confirm cutting

Step 8: Delete graphics after cutting. In combination mode, pull out a selection box,
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choose all the lines established by the connector housing and delete them, and you will
find there are only two objects left in the structure tree, then you can click on any blank

space to end the combining operation.

] 7 & = , 0 6 & > =
6 @ B Split Body ! @ w Q i .E E
R \’95// L SsplitFace . @ = |
Select| Pul Move Fil | Combine 21 N File Import Dowrlosd3D Export | &  GIlOF
V €& Project L ® FCB  Models Options~ |~ Materizls~  Q
Edit Intersect Insert Output Invesiigate | Order

> select an edge loop. Triple-click to select a solid

Fig. 4-15 Delete after cutting graphics

Step 9: Complete the cut. At this point you can see the box has been completed where the
connector connected to the box through the Combination function, and we finally save

this file as Cutting.

Fig. 4-16 Cutting completed
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4-2-2 Combine Objects

This section will teach you how to write three-dimensional text in DesignSpark

Mechanical, and we will combine the text and what we have drawn.

Step 1: Establish circle and mark size. First, create a new design (File >> New >>
Design), and establish a circle of any radius. After the circle is drawn, click
Dimensioning in Investigate, click edge or surface of the circle, and move the mouse to
the outside of the circle, select an appropriate location, click the left mouse button, then
the program will create an annotation plane, and the diameter of the circle will be marked

on the annotation plane.

Design3 - DesignSpark Mechanical “

s b ¢ < y O 8 & > _— S

z 7 B Split Body & @ ‘ [E
R g @200 &0 D (g w
Select Pull  Move  Fil Combine \ * N File Import Download 3D Export Bill Of BOM
- & Project L @ FCE  Models Optiens terials~  Quote

Edit Intersect Insert Output

Order

3 dimension. Ctrt+Click two objects to create a virtual point or line

Fig. 4-17 Combine objects
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Step 2: Edit Text. You want to edit the comment text into the text you want. Please click
twice on the text , edit the text to what you want and highlight to choose this text, then
the text edit tool will appear in the upper right corner of the text, zoom the text to

appropriate size, then widen text box until you can display all of the text.

Edit the text

® iy
)

(o] 2] ]

Fig. 4-18 Edit text

Step 3: Project onto the sketch. After the text editing is complete, we want to transfer the
text into lines. Please highlight the text, and then click Project to Sketch in Sketch tool. It
will project the selected edge or the annotation text onto the sketch (finish text editing

before the projection, as it is more difficult to edit text beforehand).

You can see there are a number of lines added in the structure tree after projection, we

can uncheck the annotation plan in order to confirm the projected results.
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RS

Fig. 4-19 Project to a sketch plane

Step 4: Generate font plane. This file aims to create text, so the previous aid tool can be

deleted (circular lines and annotation plane). After deletion, we will mark all the words

that are projected on the sketch, click Fill in Edit tool, then you can see that there is only

one surface left in the tree structure, and the remaining objects such as lines are all gone.

GlEEH9-=- -
Design | Display

Help / Resources

E . fatHome - &F Spin -
BiPlan View FyP:
Paste J e N
J 3-8 Qroom-
Clipboard Orient
|Structure
4 [/ [& Design3*
~ @ Surface
v [@ Annotation Plane
b B Cuves
Properties

Design3 - DesignSpark Mecha

S Split Body
& Split Face
B Froject

Sketch Mode

Intersect
Select faces or edges to try to remove them. Select a closed loop of lines to create a pa
L3
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RS

Fig. 4-20 Generate font plane
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Step 5: Remove extra surface. There may have some unwanted planes, so we have to
remove them before making a perspective view (as the font used in example is relatively

simple, other fonts may produce more planes).

Remaove the selected faces by extending neighboring ones

RS

Fig. 4-21 Remove the extra surface

Step 6: Making a perspective view of font. Click Pull in Edit tool; pull up the plane 2mm.

After pulling, the three-dimensional font is complete.
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Fig. 4-22 Make a perspective view of font

Step 7: Import font into Cutting file. Open the Cutting file you created in 4-2-1, we can

"Insert File", or use "copy, paste" to import file. Please adjust the text’s location by using

Move in Edit tool after import, so that we can facilitate the operation afterwards.

¢ @ sl o6
EX- AL LN
i k Models sons ~
| Intersect ‘ m’:ncB IO;.::‘

Click an object. Double-click to select a chain or loop. Triple-click to select a solid.

s (k)
R

N

(s

Fig. 4-23 Import the font to Cutting file
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Step 8: Move the text to box surface. Next, we are going to connect the perspective view
of the text and the box to each other, select all the text and click Move first, and click
Anchor on the left, choose the surface that the text is going to connect with on the box,

then the moving anchor will automatically move onto the selected surface.

Click Goto, and then click on the box surface, then the text will automatically move to

the surface of the box, both of them will connect to each other.

Click an object. Double-click to select a chain or loop. Triple-click to select a solid.

0k

7 Q&

Fig. 4-24 Move the text to box surface

Step 9: Combine text and box. Finally, set the text and the box together, so that the two
become one. Please click on the box, and then click Combine in Intersection tool. In
addition to cutting that the previous section mentioned, you can also use Combine to

combine two items, select the entities to merge on the left, then click two entities (you
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can also click entities directly in the structure tree), the text and the box will be

combined.

Fig. 4-25 Combine text and box

Step 10: Complete. Now, there are only two entities in the structure: the box and 7156,

this is the completed version.
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Fig. 4-26 Complete

4-3 Importing a PCB Design

In many cases, transferring the printed circuit board design into the mechanical CAD
software is very useful, the most direct example includes checking if the circuit board
size is consistent with the graphical shell size. You can use this to verify the position of
the mounting holes, components, and configurations of connectors, or you can directly

design a new case for your PCB.

4-3-1 Import DSPCB IDF File Format into DesignSpark

Mechanical
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DesignSpark Mechanical Import intermediary data format (IDF file). This format applies
to all circuit board design software, of course, also included is DesignSpark PCB.
Typically when exporting an ECAD software file, there will be two separate output files:
1. circuit board file (.idb); 2. Interface definition file (.idl), it is recommended that both

files be placed in the same folder to ensure the data integrity.

After opening a new design, click File >> Open, select the pull-down menu at the bottom

of the window to open "All Files (*. *)."

¥ | DS Mechanical files (*.1sdoc) v
DS‘ Mechanical files (*.rsdoc)
ECAD files (*.idf,*.idb;*.emn)
OBJfiles (*.0b))

P SketchUp files (7.skp)

STEP files (*.stp;".step)

All Files (%.7)

Fig. 4-27 Import files

Choose your .idb files, and import the schematics into DesignSpark Mechanical, this may

take some time, which depends on the complexity of the schematic design and file size.

The progress will be displayed at the bottom of the DesignSpark Mechanical window.
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Fig. 4-28 Import .idb file

Now we have imported this circuit board into DesignSpark Mechanical, as shown in Fig.

4-29.

00 MM LD CO 1 40040 g o THOSD M |0 4t 3 M0

Fig. 4-29 Import complete
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4-4 Summary

DesignSpark Mechanical provides a wealth of online resources with many electronic
components. These elements do not need to be redrawn; you just need to find the
appropriate elements and import them, which can save you a lot of effort in the

development process, and also greatly enhance efficiency.
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Chapter 5 Assembly, Quotes, Output

In the previous chapters we have learned basic drawing, importing files and other
functions, this chapter will take you through designing a case which can hold electronic
products inside, and you will learn how to purchase the materials you need online

through the RS website.

S-1 Product Design

In this section you will design a customized shell, able to cope with an internal
configuration of electronic products. Downloading electronic products from the website

can dramatically save you design time.

Step 1: Establish a shell. First, create a cube with a length, width and height of 100mm x
100mm x 50mm, and then click Shell in Insert tool, which can remove elements of the
drawing to create the shell, you can specify the thickness of the shell, so please click the
command first and then click the surface to remove. Enter the shell thickness after

removal.
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Figure 5-1 Establish a shell

Step 2: Import 3D models. After a rough shell is created, then we need to import the
electronic products one by one (This example uses RS Stock numbers # 6741328P, #
140448, # 2740441, # 7763206), move them to the most appropriate location by using the
Move function. In this case, if you discover that the shell is too small or too big, you can
use Pull in the Edit tool to pull the surface along the direction of the arrows to widen or

reduce the size.

Figure 5-2 Import 3D models
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Graphic 32096 in the example, if you want to use two graphic 32096s, then we can click
on one of the 32096s and click Pull, we can see the mobility anchor on the graph, then
click one direction of the mobility anchor and press the Ctrl key, now you can copy a new

graphic along the pulling direction.

ie k- d-Q-. .

Figure 5-3 Duplicate the model

Step 3: Combine. Take the method in Chapter 4-2 in the book as reference, these

electronic parts can be combined with the shell. The electronic parts need to use the

function Combine to blend with part of the shell.
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Figure 5-4 Combination

Step 4: Dimension. Dimensioning in the ‘Investigate’ tool can help us mark out

dimensions easily.

Choose dimensioning, and click on any plane as annotation plane, the plane's intention is
to let all dimension indications integrate on this plane. Or you can also establish multiple

annotation planes, marking the size on several individual planes.

nld-%a.a

Figure 5-5 Generate annotation plane
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After you have selected the plane and generated the annotation plane, we can change it to
how you want. Left click on the specified edge and move outward, then there will be a
mark moving with the cursor, then left click again in the required place, and then the size

can be fixed.

G|EFEE 9 Desigrz - Desigrspek Mechar cel

AL T

et Al | Meve | T on

Poetes 00 @03

Figure 5-6 Select the place to mark

If you are not satisfied with the default font or size, etc., you can double-click on the font,

and the font size modification window will appear.
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Figure 5-7 Modify the size

It is worth noting that, after the establishment of the size, dimensions are in accordance

with the actual size and change when the graphics modify in the future.

Step5: Bill of Material. To be able to communicate with customers or others concerning

the products component content, DesignSpark Mechanical provides a handy function: the

bill of materials (BOM), which lists all the parts of the product design.

Click on the full details under the options in the Survey tool. And select an annotation

plane in the drawing, then place the material and quote from anywhere on the plane.
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Figure 5-8 Place the bill of materials on specified plane

5-2 Bill of Materials Interface (BOM)

In the 5-1, we will use the bill of materials function, which is a convenient and time-
saving tool that automatically lists all of the materials, but whether this list of materials is
correct is the most important factor. In order to accomplish this task, there are several

points we need to be aware of.

1. The list comes from the bill of materials (BOM) based on the content of the

design structure tree.
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Figure 5-9 Bill of materials (BOM)

2. Each element in the structure tree should contain some entity structure, which will

be displayed when you click on “+”.

Structure o
4[| Design2*
v @ Solid
4 pClAl] Usk B rype DIF
| 14389_Body_00
== oo stErdErdeTeT toggle switch, 34
|14} 11 pin 2P0T plug-in relay 104 12Vde coi
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Figure 5-10 Structure tree

If nothing shows when you click on “+”, then this is an empty component, it will appear

in the bill of materials even if it is not in the drawing. The reason why the empty
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components exist is that, whenever a component is deleted in the design window after it
has been clicked three times, it will disappear from the drawing, but is still present in the
structure tree as an empty member. If you are unsure, please right click on the design file
name at the top of the structure tree before the establishment of the BOM and click

Delete Empty Components.
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Figure 5-11 Delete empty components

3. The component may have been added to the structure tree (appears on the BOM),
but does not appear in the model. For example, you might want to add cable ties,
thermal covers or other consumables. To add such components right click the

design file name at the top of the structure tree, and then click New Component.
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Figure 5-12 Click new component

Then give this new component a new name, it will immediately appear in the BOM, but
will not appear in the model yet. After generating a correct BOM table, you can click on
the BOM function in the Subscription tool, get a quote and order parts directly from the

RS website.

5-3 Export Format Description

After the drawing is done, you often need to output different file types, such a format that
you can input to the 3D printer to print out the project, or a format that other graphics
software supports. This section will tell you how to manage the output files and the key

to exporting different file formats successfully.
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File name: |Design2

Save as type:

A Hide Folders

The graphics drawn through DesignSpark Mechanical have many available file formats

for saving the file, which can be found in menu under File >> Save as >> Save as Type.

The default output format of DesignSpark Mechanical is .rsdoc file. We can also choose

DS Mechanical files (*.rsdoc)

DS Mechanical files (*.rsdoc)
AMF files (*.amf)

AutoCAD files (7.dxf)

OBl files (*.obj)

PDF Facets (*.pdf}

SketchlUp files (*.skp)

STL files (*.=tl}

KAML files (".xaml)

JPEG (*jpg)

PNG (*.png)

Figure 5-13 Export format

@ Save As
2 Bl > ThisPC > Desktop »

Organize v New folder

N
o Quick access -

B Desktop -
& Downloads # CHQ_pic_new

4 Documents # CHY_pic_Robin

DSMv2_64_20150802.1

& Pictures *
Gear gen
CHY_pic_new NuVu Shield
Grease filter season
myoSerialWrite TV Shows
new untitled folder
WalkAbout
& OneDrive v

File name: | Design2

All you need to know

Date modified Type Si

Save as type: | DS Mechanical files (*.rsdoc) V
DS Mechanical files (*.rsdoc

AMF files (*.amf)
AutoCAD files (*.dxf)
OB files (*.obj)

A Hide Folders PDF Facets (*.pdf)
SketchUp files (*.skp)

STL files (*.stl)
XAML files (*.xaml)
JPEG (*.jpg)

PNG (*.png)

Figure 5-14 Select save as type

other popular graphic formats.




File name: |Dr::ign2 V|

Save as type: | DS Mechanical files (*rsdoc) ~

DS Mechanical files (*.rsdoc)
AMF files (*.amf)

AutoCAD files (.dxf)

OBl files (*.obj)

# Hide Folders PDF Facets (*.pdlf)

SketchlUp files (*.skp)

STL files (*.=tl}

KAML files (".xaml)

JPEG (*jpg)

PNG (*.png)

Figure 5-15 The.rsdoc profile

Outputting in different formats is less prone to errors, but in some cases, some small
problems are still inevitable, and you can try the following methods to improve them.
When you export .dxf file, the view of the model will be converted, saved as a new
format and fixed in its direction. Therefore, ensure you’ve chosen the correct view and

perspective you want before it is saved as a new file.

File name: |Dr:5ign2 -
Save as type: | AutoCAD files (*.dxf) ~
[] Override Units Options...
Units:
Inches
Versicn:
AutoCAD2007 ~

» Hide Folders Cancel

Figure 5-16 Export .dxf file

The resolution setting is set according to the original file when you save a .stl or .obj

files. High resolution will improve the quality of output, but the resulting file may be
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very large. In general, the resolution is usually sufficient when set to “fine”, if this setting

is not suitable for the file, you can try other options, the key is to balance output quality

and file size.

DesignSpark Options

Popul = :
opular OB file options
Appearance
Selection
Import
Snap
Navigation
Advanced Export
4 File Options
|:| Expaort current graphics
General Resolution
AutoCAD (O Coarse Deviation (= {1} i+
0BJ ® Fine
Custom Angle (= )
SketchUp o ) -
STEP
STL [ Facet maximum edge length: I:I
[ Facet maximum aspect ratic: |3 |5

[ ok || Consel

Figure 5-17 Setting parameters for export .obj file

5-4 Summary

DesignSpark Mechanical provides a very convenient online quote and shipping service

which is definitely good news for us. You can select the components you want online,
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without re-drawing, and also directly adjust the size of components, number. Price and
other information that can be integrated in the chart to help us to perform the assessment

and communicate with other developers.

As for compatibility issues, DesignSpark Mechanical is pretty powerful, so we do not
need to worry about the exported files failing to open in other software.
This book has now come to an end, please practice some more, and use this software to

complete your next design project.
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