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Lesson 1: Introduction

Using This Book
The SAE BAJA Electrical project helps you to create electrical schematics using SOLIDWORKS
Electrical to integrate the schematics with your 3D model.

What is SOLIDWORKS Electrical (SWE) Software?

SOLIDWORKS Electrical is a schematic software with an expandable set of libraries to design complex
electrical systems. The automated design and management tools helps to simplify the design tasks
from terminal block to cross-reference assignments.

SOLIDWORKS Electrical 3D is an active add-in for SOLIDWORKS CAD which enables you to place
electrical components and use the SOLIDWORKS routing technology to automatically interconnect the
electrical schematic design within the 3D model.

Please note, that SOLIDWORKS Electrical Professional provides a license of both SWE Schematic
Professional and SWE-3D.

Prerequisites

Before you start the SAE BAJA Electrical project, you should install ‘SOLIDWORKS Electrical’ and go
through the tutorials that are integrated in SOLIDWORKS software.

Conventions used in this book

Convention Meaning
Bold SOLIDWORKS Commands and options represented in this style
Bold /talic SOLIDWORKS CAD files are represented in this style

Getting started with SOLIDWORKS Electrical

e SOLIDWORKS Electrical Schematic is a standalone program
e SOLIDWORKS Electrical 3D is an add-in for SOLIDWORKS

SOLIDWORKS Electrical Schematic is launched from the Windows start—> Programs—> SOLIDWORKS
2018-> SOLIDWORKS Electrical.

Download the zip files attached and extract the files.
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Projects Manager

The Projects manager will be automatically displayed when the software is started. Through this interface
you can create a new project, open/duplicate, archive/unarchive and the change properties of an existing
project.

@El.i;g - Qoo a0 s RS S ORD - SOLIDWORKS Electrical x64 Student Edition - o
File Library

HOd| B B g |
h: e 3 T O P e B e —
view iﬂm« ] Tutorials 2

||| e e g st (clese ArdweDwﬁcaleSaveas Delete Properties
SOLIDWOF

current
Electrical
Schematic

Recent projects | all projects

) SW_SCHEVE ANST Template Project 202019 3/10/2019 o

£ SW_BAJA 2DSCHEME LIEDIAGRAM  ANGI Templste Projfect 302019 350019 © X i
s2 ANST 52 ANST Template Project 3572019 352018 © The aim 9f this
is1 sws ANSI Template Project 22872019 2282019 o program is to

@ swwres 281 Terplst Project 2 2s/2018 o it'l')tmduce you

SOLIDWORKS
Electrical
through a
series of
simple
exercises,
allowing you to
create a
project. This
will allow you
to use most
features of the
software.
All the
exercises can
be individually
done but it is
better to follow
[ the dial the order.
7 Keep the dialog apened Choee s
exercises are
based on the
previous ones.
1f vou did not
< >

a7 SW_ek AT Template Project 2222019 272272018 ©
a6 practice_6 ANSI Template Project 2/19/2019 2/19/2019 (W]
s baja_practi= § ANSI Template Project 2/18/2019 2/18/2019 [0}

No preview available

[l orawing prevew.

To ‘Start’ a new project:
o Click ‘New
Select the project template ‘ANSI’, click ‘OK’
Select language as ‘English’ click ‘OK’
Enter the name of the project as ‘SAE BAJA ELECTRIC’
Enter the required information in the properties dialog box
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Lesson 2: Draw a Line Diagram

Insert a line diagram symbol

Create a line diagram symbol

Associate symbol to manufacturer part

Create a manufacturer part

Modifying existing manufacturer parts and circuits
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Insert a line diagram symbol:
Open ‘“1-Document book’ and double click on ‘Line diagram’ to open.
e The Line diagram page opens in the graphics window
e Click on ‘line diagram’ -> ‘Insert symbol’
e A npalette is displayed showing the last placed symbol. Click on ‘other symbol’ (If it is first time that
SW Electrical is used on the system, ‘symbol selector’ opens automatically)

B Bl 5 9 O o

o] |
Wil e
fi Mk |
Inser | Connection| Insert printed  Draw
el | circ rd

symbol] label™ | circuit boay
Insertion

Command

[ command

Symbol insertion
% -
Message
Specify insertion point.

Specify the symbol to insert

cable | destination arrows

I

=

JC A4 &Q 4 HREN -

fle  Edt  View  Projed Une diagram | Draw  Modiy

‘ & @

4

»

»

Other symbol..,
Options

¥ Maruial mark

9] Adjust size to crawing unt

(A) X : 74.8043478261, Y : -40.7608695652

»

Import/Export

A b=y ©E

) ] o—o e

Move Multiple Align | Detalled Adda Reserve cables
copy  blocks | cabling cable and cores

Symbol selector

i d B0

Properties Preview List ~ [Thumbnail

&

| B |

(s“,‘.utu“‘

mode |~ Mode
Management View

Language

& Classification | P Fifters

Black boxes

Boxes, cabinets
Building

Buttons, switches
Circuit-breakers
Connectors

Contactor relays, relays

SRR

W Detectors, sensors

Drive Y
D fives } =
Fuses, Disconnectors |
Measurement devices L

iscoll ¢

{Motors
PLCs
Pneumatic, Hydraulic
Power supplies
Resistors

® Signalling, Alarm
||| & Temminal stips, temninals
Thermal, magnetic relays
+ Transformers
wiring systems

B-5-5B-m-E

-5

6 elament(s) - 1 selectsd

Ubrary  Tooks  Window Help

m—'«.‘lgﬂ texts

wdhow / hide cable texts

V| Display sub-classes content

SOLIDWORKS Electrical x64 Student Edition - [03 - Line diagram]

-5 X

Macros 4 x

%7 Macros

Find

| D[ A

kL

Main elactrical closet [

Find |

Power |
Command |
User |

Selact Close

oo da | 03 I

0L WRIG B

| Product. For Inetructional Lse Only

GRID (F7) ORTHO (F8) SNAP(FS) LWT (F10) oSMAP(Ft1) (B

e Inthe symbol selector window, open the classification ‘Motors’
e Highlight the Motor and click ‘Select’ to return to the drawing

e Click the left mouse button to insert the symbol on the extreme right corner as shown
e C(lick ‘OK’ to insert the symbol
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Similar to Motor add the other symbols to the line diagram as shown.

No. Classification Symbol

1 Power supplies Cells Battery

2 Buttons, switches Emergency stop button(2)

3 Signaling, alarm Red/Green Indicator(1/1)

4 Buttons, switches Switch(3)
e =

[ 200017
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Create a line diagram symbol:

e Go to the ‘Library’ tab in SOLIDWORKS Electrical and select the ‘Symbols manager’ command. The

Symbols manager dialog box appears as shown below

o e [y [ (79 & 13 & = . 0y s g
@ e o o6 B0 & s 84 DRER)- SOLIDWORKS Electrical x64 Student Edition - [03 - Line diagram]
File Edit View Project Process Line diagram Draw Modify Import/Export Library Tools Window Help
A, 22
e e a | &
> b . 2 V)
Symbols 2D footprints Title blocks | Macros || Cable references Manufacturer || Libraries Classifications | ERP database
manager manager manager | manager manager parts manager || manager manager connection
Graphics. e = ‘ —
T @ Symbols manager | 1@ Symbol properties [7-20190311214454] -
[ bocuments N/ . | - General —
_] | LOWG| 1 Name: 2-20190311214454
¥ g AL 7 New™| Open Import DWG [ Properties | Previe ¥ Description (English): [+
2 W 1 - Document book files b " '
£ 01 - Cover page Management £ @ Class: Signalling, Alarm
- Drawwnpg \E:st = s} L@] Symbol Type: @j Multiwire symbols v
03 - Line diagram & Classfication | P Filters Uit syten: vt =
64 Powce 3 ubrary: <Mo library> 5
i ~ Manufacturer part
o Byes- corv Black boxes < D¢ Manuf 2 =
= 3 sw_saja scheme ! #5 Manufacturer:
= W 1 - Document bock L Boxes, cabinets Reference:
Y 01 - Cover page Brakes, electrovalves -~ System
- Drawings list B Building [TR-EL087-2 Creation date:
- Line diagram [ & Buttons, switches Modification date:
- Pawer Capacitors _ Creator:
- Control [ & Circuit-breakers T I Characteristics
- ANSI Template Project B & Coils | Mark root: v
[ & Connectors | "¢ Associated macro:
[ Contactor relays, relays i | Standard: :
@ & Contacts &4 Cross references type: Without v
=1 = Options
Converters, Inverters Default P .
[ & Detectors, sensors Display connection points: v
Drives Keep attributes orientation: |
Electronic component
[ & Fuses, Disconnectors
Inductors
[ & Measurement devices
i Miscellaneol | Narme of object. Cannotbe empty and must be unique.
[ & Motors Ind
Qrigin-destination arrows
@ PLCs
[ & Pneumatic, Hydraulic
[ & Power supplies 2 o i

Drinbad sivriit nnned

34 element(s)

V| Drawing preview

eits

Clase

Find

B | Paer |

N | User |

501 TWORKS Edicational Product, For T

?@Jct‘ional Use Only.

- Main electrical closet [~

-8 X

T:? Macros

| Find

—

| Command |

e Click on ‘New’. This will allow you to create a brand new symbol (Note: you can copy and edit the
symbol as required)
e Enter the relevant properties in the dialog box:

Name:

‘Reverse alarm’

Description: ‘Buzzer when reverse is activated’
Class: ‘Signaling/ Alarm’
Symbol type: ‘Line diagram symbols’
Unit system: ‘Metric’
e Click ‘OK’ to add the symbol to the library
e C(Close the Library
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Draw/ Update the symbol

Locate the symbol ‘Reverse alarm’ in the
symbols manager. Open the symbol an empty
drawing is opened with origin at (X: 0) ;( Y: 0)
Click on the ‘Draw’ tab and select ‘Rectangle’

In the Command window enter the start point
coordinates as (0, 0), click the ‘green check
mark’

Specify the opposite corner as (50, 50)

Draw lines as shown in figure to display the
name and properties of the symbol

#COM
#COM

TD_

|_TX
CRC

DE2
4
0
il

-

#TAG

#REF_REF

To change the line type, select the line. The ‘graphical properties’ tab opens up on the right side of

the window. Change the line type to ‘CENTER AXES’

Go to the ‘Edit symbol’ Tab located on the toolbar and select ‘Insert attribute’

Select the following attributes as shown below to represent the data of the symbol

Select the position to place the attributes. You can change the order or position of each attribute

by drag and drop

Go to the ‘Draw’ tab. Click on ‘Insert image’ select the image file that you need to insert

The file format should be “.bmp’

Open the SW_CADPARTS.Zip’ file. Insert the ‘Reverse alarm.bmp’ image

Close the symbol by clicking the X" mark on the tab, SOLIDWORKS will automatically ask you to save the

changes. Click on ‘Yes’ to save the changes to the drawing.
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a2
= _} ldentification
Vix #1aG
[ {# #SHORT_TAG
[ & #PARENT_TAG
& #ocTAG
[ #FUN_TAG
[ #REF_MAN
[V i{# #REF_REF
[T i #REF_MAN_ALL
[ i #REF_REF_ALL
[ i #REF_ART_NUM
[ {¥ #REF_SERIES
_} Manufacturer part user data
_) Manufacturer part voltage and frequency
) User data from component
@ _J) Description
= _} User data
[V i #com_Tx 0
[V i& #com_Tx 1
@ _) Translatable data
.7 Location
_} Function
_} Harness
Descriptive data
_) Cross references
_} Manufacturer data
[ #TD1
ViZ #1D_2
(& #1703
iz #TD.4
[ #TDsS
[T & #TD.6
[ & #TD_7

Configuration

Ficovsie

i
nelsee I8

B
JU

Description
Component mark
Short mark
Parent mark

Location mark
Function mark
Manufacturer
Reference
Manufacturer
Reference
Article number
Series

User data 1
User data 2

Value 1

Color

Voltage
Value S
Value 6
Value 7

Vake

+L1=F1-A1-H1
-H1

+L1=F1-A1

+L1

=F1

Schneider Electric
15323

AN-001
abc

Go to the Line Diagram Tab and Insert the symbol you created as shown.

Now you have successfully inserted all the line diagram symbols.
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Associating symbol to manufacturer parts

Manufacturer Parts:

These are key to understanding the flow of information in SOLIDWORKS Electrical and are different from
the SOLIDWORKS parts. Technically, these parts are ordered, purchased, installed and connected.

Every manufacturer’s part has different technical data related to its classification. By default,
SOLIDWORKS Electrical only has a few manufacturer’s parts that are added to the database after
installation, it is possible to add new custom manufacturer parts or unarchive manufacturer’s data from
the online content portal.

Adding manufacturer parts to the components:

(Or)

Right click on the reverse alarm & comomentpopetes: i -
symbol and go to ‘Component = w
properties’ %
Go to ‘Manufacturer part and = 5 s

circuits’ and click on ‘Search’ i

It will open the ‘Manufacturer part

selection” window

There are multiple ways you can add

manufacturer part to the line sé | W L

diagram symbol

You can go to the ‘Classification’ tab

and go to ‘Signaling, Alarm’ and

select option ‘Sounding’ and search

for part “15323 RO BUZZER 12 VOLT’

from ‘Schneider electric’ Bowenin o —

Manufacturer Reference Description (English)
(B15chneider Electic 15323 RO buzzer 12 Vol

You can go to ‘Filters’—> ‘Remove Filters’ - enter ‘15323’ in the ‘Reference’ section

You can filter the manufacturer parts using different classifications such as ‘class’; ‘Library’; ‘“Type’;
"manufacturer’; "Number of circuits and terminals’

Select the manufacturer part and click on the ‘+’ symbol to add the selected manufacturer part
To remove a manufacturer’s part, click on the manufacturer’s part so it is highlighted. Then click
on the red ‘= symbol

Click ‘Select’ to confirm the selection and click ‘OK’ to add the part to the symbol

If you cannot find the part ‘15323,” add another part from the same classification
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Create a Manufacturer part

e Go to the ‘Library’ tab and select ‘Manufacturer parts manager.” The Manufacturer parts manager
window will open up, showing the list of available manufacturer parts
e Click on ‘Add manufacturer part’ and enter the part information

Edit View Project Process Line diagram Draw Modify Import/Export Library Tools Window Help

#@Ew E & |9 a @

I = Cﬂd»b - G- o i N0 & <] &2 D AMHER - SOLIDWORKS Electrical x64 Student Edition - [03 - Line diagram]

Symbols 2D footprints Title blocks | Macros || Cable references Manufacturer || Libraries Classifications | ERP database
| manager manager  manager | manager manager  parts manager || manager manager connection
| Graphics S Manufacture ) Customizat
[ _
l % Manufacturer parts manager -
~ . ,
J A YX @ E 2P ee L & &
S | Frcopy | (=€) ||[Enghsn -1l & = -“a ‘
Add manufacturer Multiple  Import | Delete Properties 3 elect || configuration || Archive Unarchive || Online | Update Download 20 ow | Classifications
insertion ~ te all J - - content | subscription  footprint SOUD\IORKS SDpar( manager
i\ Edt )| lenguage | view J|  acchiving || _ Get more content | classitication |
Clastich S
o Classification | P Fiters %9 Manufacturer part properties B&S : B&S ENGINE/Motor ———
djProperties |G User data & Circuits, terminals
w Black boxes 2
H % Boxes, cabinets = (\;ensﬁ! e
w Brakes, electrovalves ?"; Reference: B&S ENGINE/Motor
# % Building 2% Manufacturer: B&S o
# & Buttons, switches & Class: Motors
@ Capacitors 8 ubrary: USER
B & Circuit-breakers Thpe: L) ’
# 4 Connectors Actile ninber:
@ w Contactor relays, relays Ssder
Data sheet: %
w Converters, Inverters =
Detectors, sensors ok oot ML
B - 3
- = ¥ Description (English): B&S Engine +
- EI"V:: ¥E) Commercial reference (English): +
w Electronic component
i P ~ Supplier
@ s Fuses, Disconnectors Supplier name: =
W Inductors Stock number:
# W Measurement devices = Information
# & Miscellaneous
=] otor |
& Origin-destination arrows
B @ PLCs o
# w Pneumatic, Hydraulic 0
¥ s Power supplies - Tlustration
& Printed circuit board [EB) Uine disgram:
@ s Process and instrumentation {&)] Scheme:
& Resistors b4 30 parts
185 element(s) - 1 selected K 20 footpcot
1B connection label:
24 Printed circuit board file: it
<<Previous | Next >> (13} customize... oK Cancel

Reference: 'B&S ENGINE/Motor’
Manufacturer: ‘B&S’

Class: ‘Motors’

Library: ‘User’

Description: ‘B&S Engine’

Click on ‘OK’ to add the part to the library.

e Add the newly created manufacturer part to the B&S ENGINE/motor’ in your line diagram
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Modify the existing Manufacturer parts and Circuits:

Select the switch ‘S3’ which connects the battery to the brake indicator (red light symbol)

Right click the component and select ‘component properties.” Go to ‘manufacturer parts and
circuits.” Remove the filters and “search” for reference number ‘16018’

Add the manufacturer part and click ‘select.” It will redirect back to the component properties
window

Select the manufacturer part which was added and double click on it

‘Manufacturer part properties...” window will open for the selected manufacturer part

On the top tab, click on “Circuits, Terminals”

Click on ‘Add multiple.” ‘Add circuits to manufacturer part’ window will open up. Click on ‘Add’

It will add the circuit and terminals as required, by default it will add ‘1’ circuit and ‘2’ terminals

& Symbol properties

Lj}‘ Edit symbaol ;.“; Manufacturer part and circuits

Manufacturer parts .
S Manufacturer part properties Schneider Electric : 16018

‘}\’; Search... |

i) Properties | & Circuits, terminals - )
‘ | Add manually. || ~Circuits ‘ - —
: | Add circuits to manufacturer part - = x

C]
‘ i) Edit.. | & Add multiple... ‘
e @ X
‘ x Beleis Il o Miscellaneo Al G i
Action
Nurmber Circuit type Number of circuits Number of terminals per circuit
1 Miscellaneous i1 2 13

Terminals

Circuits o

State Description
@I Miscellaneous Circuit Index

Circuit types from class: "Switches"
OK Cancel |

| (7] customize...

| oK | Cancel | P

Click on the drag down button in circuit type and select ‘switch.” Click ‘OK’

Add terminal marks, which make the detailed cabling easy. To add the terminal marks, select the
first circuit (with the number ‘0’)

In the terminals window located below, go to the “Mark” column and enter ‘0’ in the first row and
‘1’ in the second row

Similarly, add the terminal numbers for second circuit as ‘2’ and ‘3’ consecutively

‘Replace manufacture part” window opens up and will display two options. Select option ‘Modify
this component only’. Click ‘OK’

The manufacturer part is updated and added to the symbol
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e Similarly add the following manufacturer parts and update them as mentioned in the table with
the correct number of circuits and terminals. This is critical for the next lesson “Detailed Cabling”.

Line diagram symbol

Reference number for
manufacturer part

Is the part updated
(Y/N)

Total Number of
circuits (C) and
terminals (T)

Kill switch XB4BT845 2C4T
Green Indicator 3SB3612-6BA30 1C 2T
Switch(S4) 16018 (Type: Switch) 2CAT
Switch(S5) 027438 (Type: Switch) 3C6T
Red Indicator ZBVB1 (Type: Signaling, Alarm) 2C 4T
Battery 200017 (Type: Power supply) 4C 8T

Update the terminal numbers for all the manufacturer parts associated to the line diagram
symbols. If you cannot find the specific manufacturer part, add another part from the same

classification.

Page | 14




Lesson 3: Detailed Cabling

e Draw cables between the components/line diagram symbols
e (Create a new cable
e Detailed cabling: Associate cable between the components
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Draw cables between components/line diagram symbols

;&4
{1

symbol | label

o|
ol
of

Insert |Connection

Go to the ‘Line diagram’ tab, select ‘Draw cable’

The cable style manager opens up. Select ‘FO1’ (Red continuous line). You may need to
manually change the color of the line. Click on “Color” and a Color palette will open up. Choose
Red.

You can see the pointer changes to green when you pass the mouse pointer on the top of a
symbol

T - = —
n-Lu 5 ‘eﬁ'! i) »—,D EL—' TLU P 3 pr m;\hgn texts
T Tl el = i o=a [V amshow / hide cable texts
| Insert printed | Draw Origin - Function Location || Move Multiple Align | Detailed Adda Reserve cables
| circuit board | cable || destination arrows | outline * outline ™ copy blocks | cabling cable  and cores

Insertion J Changes
[$ command L o y i g
e R T R e A T —

Draw a cable 5 3 S s —5—— —g— 5 i 5
% @ ‘ ¢ A e 0l & ~ 7 &8¢ TBBTES s werE | P= | BHP [ 3600 m ¥ o
[ | [ SR | U= 1 R S SR e ..

Message

- Select a cable
- Select the acti
the end of the ct

- Click first point

Cable style

Number = Name Description (En

FOL
Fo2
Fo3
Fo4

TR

A

style
ion that you want to take at
ommand

»

Manager...

Red continuous
Red dash dot
Blue continous

Green continuous

LIDVWORKS Electrical - - - - -

Ll I » :
Action after insertion g ; ... . Linediagam . . . . . . .. . [ — ———————— ‘T“;‘“? o
&) Do nothing X N I, T I@:‘B ‘M‘AZAS I T — s""'m .

| c>] B R L Man elactncal dosgt peiet] r”v“",l ,,,,, 03
e When you connect two components the color of the pointer changes its color when an actlve

connection is made between two components
You will know if the connection is active by zooming in on the connection and noticing a dot
on the outline of the symbols.
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e Connect the line diagram symbols as shown
e Repeat the process by drawing the cables to inter connect all the components
e The ‘Esc’ key will stop creating the cables

_Gi e e e e e e e e e e M

200017 —51 S5l o |

[u=2w ...A..ﬂL....,.A,.A.%....._,,,P=1cup [ =ec0vpm

’i::%%:::::::::
| .
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Create a new cable:

e The SOLIDWORKS library has a wide range of cables available

e |If you cannot find the required cable, you can create your own cable with the desired
properties and add it to the library

e Go to the ‘Library’ tab—> ’‘cables reference manager'-> “AWG” in Classifications - ‘new
reference’ and enter the ‘cable reference properties’ as shown

¥ New cable reference - = x

i) Properties | [ User data wee- Cable cores

- General -
x Reference: Project_Username
I Manufacturer: Solidworks v
& Class _AWG
Article number:
0% Library: USER -
Family: v
Standard:
Series:
B Description (English):
— Supplier
Supplier name: v
Stock number: A
— Information T
— Characteristics
Type: Control v
Size standard: Section (mm2) v
Conductor section (mm2): 0.5
Length (m): 0
Diameter (mm): 2
Color:
Bend radius (x Diameter): 0
Voltage drop (V/A/km): 0 v

E Customize... OK Cancel

e Size standard: ‘Section (mm?)’

e Conductor section: ‘0.5

e Diameter of the cable: "2’

e Bendradius: 0

e After entering the data go to the ‘Cable cores’ tab and click ‘add’ to add the cable cores to the
new cable as shown
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¥E Cable reference properties - = x

i) Properties [ User data wws- Cable cores =nglish
E w— A \ - b3 > ==

Number Description (English) Type Color Section {(mm2) Group
1 POSITIVE = Miscellaneous ~| Il Red 0.5 ﬁ}}
2 NEGATIVE - Miscellaneous | Il Blue 0.5

(5] customize... | | oK [ Cancel |

Click ‘OK’ to add the cable to the library.

Detailed cabling: Associate cable between the components

e Select the cable passing through the ‘Battery’ and Kill switch 1’

¢ Inthe ‘line diagram’ tab click ‘Detailed cabling’

e Inthe detailed cabling window, click on ‘Add a cable.” It will open the ‘Cable references selection
window’

e Click on ‘Remove filters.” Enter ‘Project’ in the reference section. The newly created cable will
be displayed

e Select the cable and click on the ‘4’ sign to add the cable and click ‘select’. This will add the
cable to the detailed cabling window

e Add the first circuit first terminal of the battery to the positive end of the battery by drag and
drop method. This is going to be a time taking process

e If errors are encountered here, please review the previous section - “Modify the existing
Manufacturer part Circuits and Terminals:” on page 13

e Similarly add first circuit second terminal of the battery to negative end of the battery

e Similarly add the first circuit first and second terminals of the Kill switch 1 to the positive and
negative ends of the cable

e Click ‘close’ to finish the process

e The wire number and reference name is displayed on the wire

You have successfully created a cable between two components ‘Battery’ and “Kill switch’

Follow the same process and add a cable from detailed cabling for all the cables and assign terminals
to the components.

Page | 19



Go to the ‘Project’ tab and click on cables and expand the project to see the cables connecting

components, origin and destination of the cable, cable cores reserved to the link.

! Cables manager: SW_Baja_scheme

Fan

[Bowtons

Hemiiese it i 5 R co | | Ppeference (T ocation 2 Pre reserved
1, Management J View |, Filters J \ Filters
Description Type Manufacturer Color Origin Destination 3D Origin 3D Destination
=] g‘S}W_Ba)a_scheme b i1
= I Wi PROJECT SolidWorks M Black L1 - Main electrical closet L1 - Main electrical closet
w- POSITIVE Miscellaneous M Red G111 S1:13
we- NEGATIVE Miscellaneous M Blue G1:2 st
P w2 PROJECT SolidWorks M Black L1 - Main electrical closet L1 - Main electrical closet
w e w3 PROJECT SolidWorks M Black L1 - Main electrical closet L1 - Main electrical closet
N PROJECT SolidWorks M Black L1 - Main electrical closet L1 - Main electrical closet
W e ws PROJECT SolidWorks M Black L1 - Main electrical closet L1 - Main electrical closet
@ e we PROJECT SolidWorks M Black L1 - Main electrical closet L1 - Main electrical closet
o wr PROJECT SolidWorks M Black L1 - Main electrical closet L1 - Main electrical closet
e we PROJECT SolidWorks M Black L1 - Main electrical closet L1 - Main electrical closet
= 3. wo PROJECT SolidWorks M Black L1 - Main electrical closet L1 - Main electrical closet
® ! w10 PROJECT SolidWorks M Black L1 - Main electrical closet L1 - Main electrical closet
< u :

To associate cable cores with wires, select wires on scheme and use the pop-up menu “ssociate cable cores.. ",
Note: only the wires located between 2 terminals (from a device or a terminal strip) can be associated with a cable core.

10 cables in the project

Close

The window shows all the cables that are connected.
Save your project by clicking on ‘File” = ‘Save’.

SOLIDWORKS Electrical saves the project in default location.
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Lesson 4: SOLIDWORKS Parts — Add Electrical Connection points (CPoint)

Create a 3D part to associate with the line diagram symbol
Create a connection point (CPoint) using Electrical Component Wizard
Create a cable connection point (Cable CPoint)
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Create a 3D part to associate with the line diagram symbol

Download the ‘SW_CADPARTS.zip’ file
Open ‘Reverse_light.SLDPRT’ form SW_CADPARTS’ folder
Go to ‘Tools’ -> ‘Add-Ins’ -> add ‘SOLIDWORKS Electrical’ add-in and click ‘OK’

Add-Ins

Active Add-ins Start Up Lait_i:nc’:d
[1€® Photoview 360 O s
IZI% ScanTo3D [} --
I:I@: SOLIDWORKS Design Checker () < 1s
[0&2 SOLIDWORKS Motion O e
278 SOLIDWORKS Routing 1s
[ SOLIDWORKS Simulation (| 65
B ? SOLIDWORKS Toolbox Library 5| < 1s
[} SOLIDWORKS Toolbox Utilities [} -
O%{ soubwoRrks utilities ] < 1s
TolAnalyst < 1s
[=ISOLIDWORKS Add-ins

Autotrace < 1s
SOLIDWORKS Composer < 1s
[ 883 SOLIDWORKS Electrical 4s
[ SOLIDWORKS Flow Simulation 2018 [ -
5 SOLIDWORKS Forum 2018 < 1s
] SOLIDWORKS Plastics ] -
[ W& SOLIDWORKS Visualize m -

Cancel
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Create a connection point (CPoint) using Electrical Component Wizard

e Goto ‘Tools’ -> ‘SOLIDWORKS Electrical’ -> ‘Electrical component Wizard’
e |t will open the ‘Routing Library Manager’ (RLM) window as shown

W Routing Library Manager

2
28
SOLIDWORKS

j Tag Scheme Manager

Select Route Type

Select Component Type
Routing Functionality Points
Routing Geometry

Mate Reference

Part Validity Check

Design Table Check
Component Attributes

Save Component To Library

i& Routing File Locations and Settings

g'? Routing Component Wizard lﬂg Cable Wire Library Wizard

Routing Component Wizard

Electrical>Connectors

Required Points:

Status Point Type

" Add | ® CPoint
CPoint with circuit information
CPoint from manufacturer part

= m]

") - ‘

B d
Q Piping and Tubing Database @ Route Properties
a'm' Component Library Wizard lﬂB Covering Library Wizard

No. of Points

1 or more ( Required )

Cable CPoint
CPoint configuration
®) Add all CPoints
_ Do not connect CPoint
Select CPoints
Red denotes geometry that is required and not yet present in the component

Blue denotes geometry that is optional and not yet present in the component

Green  denotes geometry that is either required or optional that is present in the component

l Previous‘ | Next l ‘ Cancel l l Help ]

e Select the point type to ‘CPoint with circuit information’. Click ‘Add’ to continue

Note: The circuit number and connection point number represent the circuit number of the part
which is going to be linked with the SOLIDWORKS Electrical part and the connection point number
represents the index of the circuit.
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e For ‘Reverse _light’ the circuit and index numbers are shown below

ijmnpon(-nl properties : F1 L1 H2

(i) Merk and data | Menutacturer part and circuits

|94 Search.. \ %% Manufacturer part properties Siemens : 35B3612-68A30 — M1
NSYCUSPOO48
‘ _J Add menually. ‘ i) Properties | & Circuits, terminals o ] 36003500 rpm
Circuits
[ e | o Add mutiple,.. | o acd oL Insert X Dekete
‘ x Delete ‘ Number Type Terminal marks Group Symbol
0 Signalling, Alarm vl
 Circuts
State Description
@ signaling Alam
Termnals
UL e x
Crauit Index Mark Orientation | Max. wrenu..  Mhemonic  Maximum wi.. Miimum wr...
0 0 Undefined  w|99 0 0
(] 1 Undefined  w|99 0 0
: (1) customize. oK
2 :
- g FEVET]
g Line diagram = 5
- = "0 _[p/28/2010  MKAZS.
e| REV. DATE NAME CHANGES SCHEME
Rl conmmacr: _wowoco e ~ Main electrical closet |~ " i 03

Manufacturer pars

e The circuit and index numbers should be entered correctly when you assign the CPoints to the
3D parts in order to successfully complete the next sections
e Enter the circuit number as ‘0" and the connection point number as ‘0’

e Select the sketch point as shown

» @ Reverse_light (Defa...

SB[R[¢[€]

EB-©-v-

Create connection points @

v X Planel

Message ~

Create connection points

Create connection points ~

Circuit number:

[o l

Connection point number:

[0 ]

Select sketch point:
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e Click on ‘OK’ to confirm the selection and to add the ‘CPoint’ to the part

e The Routing Library Manager opens after adding the CPoint to the part. Select the CPoint with
circuit information and click ‘Add’

e Repeat the same process for the second CPoint and enter circuit number as ‘0" and connection
point number as ‘1.” Select the other point on sketch 9

Create a cable connection point (Cable CPoint)

Cable CPoint is the starting point for the cable. It is important to add the Cable CPoint to the 3D part
to begin the route of the cables. After successfully adding the connection points to the part, the
routing library manager will open automatically

e Select ‘Cable CPoint’ and click ‘Add’

e Select the ‘point’ on ‘plane 2’

e Click ‘OK’ to confirm the selection and to add the Cable Connection Point to the part
e Close the ‘Routing Library Manager’

e Save the SOLIDWORKS file

You have successfully created the ‘Connection points’ for the cable cores and ‘Cable connection point’
for the cable.

e Open ‘Allcomponents_assembly.SLDASM’

e Insertthe ‘Reverse_light.SLDPRT’ into the assembly and mate it using coincident and concentric
mates to fully define the assembly as shown

e The other parts have their respective CPoint and Cable CPoint included and are ready for use

e Save the assembly and close the assembly file
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Lesson 5: SOLIDWORKS Electrical 3D

e Open Electrical projects in SOLIDWORKS
e Insert/ Associate the electrical components to 3D parts
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Open Electrical projects in SOLIDWORKS

Open ‘SOLIDWORKS Electrical’ - open your project from the ‘Projects manager’ window.

e Goto ‘Process’ tab. Click on add ‘SOLIDWORKS assembly’
e Since you have only one location associated with the project, (L1), you can add any one of those
to the project

Fld s - ©- o0 A0 &1=] & & DO - SOLIDWORKS Electrical x64 Studer
File Edit View Project Process Line diagram Draw Modify Import/Export Library Tools Window Help
St e e FEEE O m ,
Update Repl;ce Take Snapshots Number new Renumber Renumber Renumber | Propagate data to | 2D cabinet [SOI Tran late ~c'v ‘ate
data data snapshot manager wires wires marks documents | connected objects layout assembty
! Management J| Processes Deferred update mode |
E Q Creation of assembly files =%
Drawing description Associated with Object name Destination
V@ ANSI Template Project Project ANSI_57 ANSI Template Project L0 LAY i 1
I—w Main electrical closet Location L1 Main electnical closet b 1\ |
<« m >
Select the assemblies to be created, Default:
- One assembly for each location,
- One assembly for the project o insert locations.
oK | Cancel
e Click ‘OK’ to generate SOLIDWORKS 3D assembly files Documents 3 x
e ‘ANSI Template project’ appears on the document tree ks Documents
e [t opens the project as shown = 3 sw_Baja_scheme
. ‘ . ; = WA 1 - pocument book
e Double click on the ‘ANSI Template project’ to open [ 01 - Cover page
SOLIDWORKS 02 - Drawings list
03 - Line diagram
@ D4 - Power
0S - Control

05 - ANSI Template Project
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You can open the electrical project from SOLIDWORKS

e Open ‘SOLIDWORKS’

e Goto ‘Tools’ - ‘SOLIDWORKS Electrical’ > ‘Projects manager’ —> ‘SAE BAJA ELECTRIC' - ‘Open’

e On the right side you can see your electrical project. Expand the document tree and open the
‘ANSI Template project’

D%SOUDWORKS‘ File Edit View Insert Tools Window Help A& ‘ @ D % @ 2 ﬁ i Q 5 " 2. 5 ?2--HO X
EABE[ A L rFRANEMASEW B |

(&7 o o) % iz ' & N 8
Projects Electrical Create 2D Align Change Length of Update BOM Create Route Route Route Segregation Segregation *
Manager Component Wizard Drawing Components “Rail" or "Duct" Properties  routing path Wires Harnesses cables Manager

Assembly | Layout | Sketch | Evaluate | SOLIDWORKS Add-Ins | Electrical | Piping | Tubing | User Defined Route | SOLIDWORKS Electrical 3D

w B I N [ v P ¢"” I EPBEB-T-9- % & I;_ R Name Description
DHlde already inserted components ﬁ 8- g ANSI 57

Symbols —" Descript ﬁ ‘-— Document book

@M ANSI ST ANSI Temple Bl : @ 01 Cover page
= U Main electric Q E?rawmg list

B4 G Battery 12V Line diagram

E-¥ H1  Brake light | zc:)\:;; [

) |19 | ‘

53 :2 E:::ZZ IBnl?zI; L 5 @ 06 ANSI Template Project

EJ@ M1 Engine Motcz| 5]

H¥ ST Kill switch pu ?

B4 52 Kill switch P Bed

E]i@ S3 Pressure swit E

53] e S4  Pressure swit 2t

E]@ S5  Reverse swits -

B
T
L.
< >
2 *Front

WA Model [ 3D Views | Motion Study 1 |
SOLIDWORKS Student Edition - Academic Use Only Fully Defined MMGS - @
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Insert/ Associate the electrical components to 3D parts

e Open the Electrical manager and expand the project to see list of electrical components
present in the project. You can see it on the left side on the above picture

e Note: If the electrical manager does not appear, close the assembly and open it back up from
clicking on the “ANSI Template Project” from within SOLIDWORKS. This can be seen on the
right in the picture above

e Goto ‘Assembly’ tab and click on ‘Insert components’ to insert the assembly file

e Open ‘All components_assembly.SLDASM’ file from the ‘SW_CADPARTS’ folder

e You can hide the origins of each part to make the view better

e You can Insert/Associate the electrical components in multiple ways

e Since we have the assembly ready we can associate the electrical components to the 3D parts
by following process:

e Inthe ‘Electrical manager’, right click the ‘Battery 12V 5A” and click on ‘Associate’

e ‘Associate component’ command window opens up. Expand the assembly tree and select
‘Battery’, click ‘Ok’ to associate battery to 3D part

e Similarly associate all the electrical components to their respective 3D parts

e You can check mark ‘Hide already inserted components’ to avoid confusion of adding the same
component to multiple parts
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Lesson 6: Routing Cables

Routing cables

Create Routing Paths

Route cables

Flattening the route

Adding the Bill Of Materials(BOM) to the drawing
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Routing Cables

Cables can be automatically routed between parts in an assembly where specific criteria are met.

e 3D parts must be associated to SOLIDWORKS Electrical components

e The Electrical component must have detailed cabling connections in SOLIDWORKS Electrical
Schematic

e The 3D part must have CPoint and Cable CPoint with a naming convention that matches the
components circuit and terminal data

e Sketch paths with a specific naming convention must be used

e Routing parameters specified must allow the program to locate paths and component
connection points
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Create Routing paths

e The Routing path is used to guide the route of the cables through the assembly.

e Sketch names mush include ‘EW_PATH’ to be recognized as a path when routing. Names
like EW_PATH1, EW_PATH?2 are valid

e Go to ‘SOLIDWORKS Electrical 3D’ = ‘Create Routing Path’ - ‘Create sketch’ = ‘OK’

e Create a 3D sketch using the ‘EW Cable_Point’ of the Electrical 3D parts, use lines or splines
to create the paths of the cables

e This is the most important part in the project. Create the 3D sketch to route the cables

e Ifthe sketchis not feasible ( Over defined ) or has any errors, SOLIDWORKS cannot generate
the cables in that region(between those components)

e One of the ways is shown

PEAPRB ©-v - O@ T-
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Route Cables:
Go to ‘SOLIDWORKS Electrical 3D’ tab, click on ‘Route cables’

e Route cables property manager opens and shows the
following options for routing cables.

Routing analysis:

e Select the option ‘Show errors’, to show the errors
while routing cables

Select Route type

e SOLIDWORKS Route: This option is used to create the
finished route including the routing sub-assemblies
and physical cable parts

o This will take a while depending upon the
complexity of the electrical system

e 3D sketch Route: This option is used to create a quick
preview of the route using sketch geometry

Renderer type:

e Splines and lines are the two main renderer types
used in SOLIDWORKS

Routing parameters:

e The Routing parameters are available regardless
of the type of route being created. They allow you
to define the distances the program will analyze
to locate sketch paths and CPoint (0_0)

e Routing parameters can mean a connection
point cannot locate certain EW_PATH sketches

Route cables

v X

Routing Analysis
Show errors

Select route type
(@ SOLIDWORKS Route

() 3DSketch Route
[ Jupdate origin / destination

[]cable core follow routing path

Select renderer type
@) Use splines

(O Use lines

[v] Add Tangency

Components to route

(@) All components

(O selected components

Routing parameters

l ' 60.00mm

L]
= '120.00mm
e

' 0.50rmm

Draw Graph

Delete Graph
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Route the cables by the following settings

e SOLIDWORKS Route

e Use splines

e Add tangency check

e All components

e Routing parameters 60mm—120mm—0.5mm

e Click ‘OK’ to generate the cables between components

The final assembly is shown below, the path of the cables changes depending upon your 3D sketch.

PERAEB O -v @3-
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Go to SOLIDWORKS Electrical 3D tab, click on Update BOM (Bill of Materials) properties.

This will automatically update the route lengths in SOLIDWORKS Electrical

Go to ‘Project’ tab. Select ‘Reports’

Click on ‘Add.” Report configuration selector window opens, which shows the available default

report templates available in SOLIDWORKS Electrical

Select ‘List of cables grouped by reference’, ‘Bill of materials grouped by manufacturer’.

The reports are generated as requested

Vo BB '
{ 1 @ & 2O || g0k 1 - Document book
3

Report iter Edit P 0
Order Description Filter description B Mark Description Path
P51 8ill Of Materials grouped by manufac... <No filter> ! 1 w12 L1l
JE2 Uit of cables grouped by refere... <No filter> v 2 wi3 L1<sL1
3 wi4 L1<>L1
4 V15 Lol
5 w16 L1<sL1
6 wi7 L1<>L1
7 wi8 L1l
8 wig L1<>L1
9 w20 L1l
10 W21 L1<sL1
[ ]

Origin
Main electnc.
Main electric.
Main electric.
Main electric.
Main electric.
Main electnic.
Main electric.
Main electnc.
Main electric.
Main electric

Destination | Length (.

Main electric.
Main electric
Main electric.
Main electric.
Main electric
Main electric
Main electric.
Main electric.
Main electric.
Main electric

4888
12281
10861
30.27
11547
167.64
121.86
8411
13059
76.94

The length of cables can be seen. Similarly, you can generate the required reports

Close
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Flattening the Route: create a flattened (harness-board) drawing of the 3D harness model:

e The route can be flattened for use in manufacturing. Add the “SOLIDWORKS routing” add in
feature to SOLIDWORKS.
e Goto ‘Tools’ ->’Add-Ins’ ->'SOLIDWORKS Routing’ @ B R 4| €|
e Go to ‘Electrical’ tab -> select ‘Flatten route’ option = Flatten Route @
e Flatten Route manager opens up showing the different o x
options available

. .. . . . . . Message ~
e Avoid collisions during user defined routing as it will cause  __ . . trorufacture to create a Srawing o
errors durmg route ﬂattemng scale from the flattened route.
e Flatten type: Select Annotation to create an unscaled

schematic drawing.

o Annotation: Simplified representation of the route as

flattened configuration and drawing, lines are not  Clear Drawing Options to create the
flattened route without creating the

true lengths but the annotations display the actual drawing.

|ength' Flatten Type s
o Manufacture: Specifies scaled representation of the @ annotation
route as flatten configuration and drawing. (O Manufacture
e Flatten options: Flatten Options A
o Display 3D connectors: Displays the 3D models of the  [Jriatten clips
connectors in the flattened route @ Display 3D connectors

o Use drawing connector blocks: Displays the 2D (O use drawing connector blocks
connector blocks of the connectors in the drawing of
the flattened route.

e Select the following options to create the flatten route
e Flatten type: "Annotation’
e Flatten option: ‘Display 3D connectors’

0 Drawing Options N
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e Click ‘OK’ (green check mark) to create the route

PEX 2

e

Edit the flatten route

e Select the route, right click and select ‘Edit flattened route’

e You can edit the route by default options like ‘Drag’, ‘Horizontal’, ‘Vertical’, ‘Delete relations’,
‘Fan-out’

e Edit the route as required

Adding the Bill of Materials (BOM) to the drawing

e Click on ‘Flatten route’ one more time to create a drawing and add the BOM tables

e Select the following options

e Sheet format : ‘a0 — landscape’

e Select the ‘Electrical BOM’, ‘Cut list’, ‘Connector table’ to create the BOM tables on the drawing

e Click ‘OK’ to create the drawing

e Manually arrange the tables, annotations and harness views as desired. (tip: change to a larger
drawing sheet format if needed)

Page | 37



..... S e e

Page | 38



CIRCULIT SUMMARY
PART NAME CONDUCTOR-WIRE ID COLOR LENGTH
PROJECT_O W12| 2597 117 8.4mm
1_POSITIVE Red 1178 4mm
2_MNEGATIVE Elue 1178 4mm
PROJECT_D W13| 2600 3105.42mm
1_POSITIVE Red 3105.42mm
2_NEGATIVE Elue 3105.42mm
PROJECT_O W14|2608 27 44.23mm
1_POSITIVE Red 2744.23mm
2_NEGATIVE Elue 2744 .23mm
PROJECT_D W15|2613 723.5mm
1_POSITIVE Red 723.5mm
2_NEGATIVE Elue 723.5mm
PROJECT_D W16|2618 2960.38mm
1_POSITIVE Red 2960.38mm
2_NEGATIVE Elue 2960.38mm
PROJECT_D W1T|2623 4249 07mm
1_POSITIVE Red 4249 .07mm
2_NEGATIVE Elue 4249 07mm
PROJECT_D W1s|2628 3103.32mm
1_POSITIVE Red 3103.32mm
2_NEGATIVE Elue 3103.32mm
PROJECT D Wi19|2633 2062.92mm
1_POSITIVE Red 2062.92mm
2_NEGATIVE Elue 2062.92mm
PROJECT_O W20|2638 3296.07mm
1_POSITIVE Red 3296.07mm
2_NEGATIVE Elue 3296.07mm
PROJECT_D W2l|z643 1937 .69mm
L WAV R KC A yesmed )~~~ [ pen ) |~ f1o76om
e A o e s e e G i 7 e e

L t T T T

e Circuit summary table shows the lengths of the cables used and their respective lengths
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e Go to ‘SOLIDWORKS Electrical Drawing’ -> select ‘Create Project Drawing’ to add the drawing
sheet created to the SOLIDWORKS Electrical project

=, 1 Document book
- 01 Cover page
B o2 Drawing list
B3 o3 Line diagram
28 o4 Powwer
ke 0s Control
...... 06 ANSI Template Project
. o7 Main electrical closet
-

Congratulations! You have successfully completed SAE BAJA Electrical project using SOLIDWORKS
Electrical 2D and SOLIDWORKS Electrical 3D
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