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TopSolid’Steel - Basics Introduction to TopSolid 7

Introduction to TopSolid 7

The purpose of this first section of the guide is to familiarize yourself with the TopSolid 7 environment and some
of the tools available.

For your information, TopSolid 7 is a certified Gold Level partner of Microsoft and is fully compatible with
Windows 10.
TopSolid 7 environment

Start page

7 | @ TopSolid 7 - X
© Home | ){Tools 5 X k)
e B& & / S|

=

Machining

[

[y

<@

TopSolid 7.12.300.108

1 Creation of new documents
2 Recent/Pinned documents (favorites)
3 Recent/Pinned projects (favorites)

4 | Shortcut access to the online help, TopSolid'Design tutorial, TopSolid'Forum,
etc.

TopSolid 1
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General user interface

.

p P Fd ® O
a"ﬂ|“"{é: ./,/,: Escalier dro opSaolid _Ox
© Accueil FPassemblage ¥ |PModélisation ¥ |ly'Mécanisme % ||\ Simulition ¥ [[# Esquisse2D ¥ # Esquisse 30 il Visualisatiop”’s | Analyse ¥ | - Construction ¥ | ¢ Outils ¥ ﬁd
" G | +n tn Pt ta e | L A A . s i, . EX & o4 T T ¥ ]
PRIV 2R 44584 IFRBRR | TRID| FC o =R vt e

. Motif :

b S of 3 7 I8 S ? Motif 1 o] &
= Etape modélisation ~
1| Sous ensembles (3)

\.| Soutien central (27)

# Répétition 8

** Répétition 9 (53)
-’ Répétition 6
-~ Répétition 7 (8)
- & Motif sur esquisse (Motif 5)

7 Procédé 1 (3) (Vis & téte fraisée 3 empreinte cruc
. Assistant 1 (Vis 3 téte fraisée & empreinte crucife
Iii] Résolution (Esquisse 2)
- Répétition 3 z
Répétition 4
Répétition 3 Y,
Répétition 2
Motif symétrique (Motif 2)

..... = Plan milieu (Plan 11 500mm ﬁ

< > P — ' Mon premi., | Mes modeles
Pret. » \ / / X=+000,000 Y=+000,000 z:+ooop( T szua'fsanon:(wnms‘ I\ I

o © 00 OO0 O 90

TopSolid 7 button 13 Dialog area
System toolbar 14 Default attributes
Context and menu tabs 15 Compass

Page d'accueil | [ Escalier droit™ ¥ x [EF proje 0
£3 = of o 3" el 24 e ? . LT R
« ? ote
AL gL X L4 & @ Mon premier projet*
O £ Contraintes ~ i Répétitio {b - || Ersih Références
N & c
-6 Pigces e || =~ 8l Modéles
- Représentations i B - || - 8 iy Fovoris
O & E;pulsse; c 8 7 Corbeille
& C:u es - - & v Escalier droit
@ Campéras E‘ . & | Escalier droit
E; Envi 1t - g Escalier droit*
- Envirennements — L
- 8 i Garde-
- Boussole O cach H & | Garde-corps
e (- & . Import Step.
= o e = 8\ Poteau + platine
g Répétitions : 2y L
O | Répétition & 3
O )
P ¢ 3
\\ \Style‘ v =
Efe Picces [k Optitns [ Entités | [ Inclure I'sxemplaire original

PR

Dialog box 16 Graphics area

O 00 N O U1 B W N -

Document tabs 17 Visualization and rendering bar
Context commands (control bar) 18 Scale bar
Banner 19 Project tree
Context states 20 Project tabs
Entities tree 21 Preview area
10 Operations tree 22 Visualization tolerance
11 Partstree 23  Tree toolbar

=
N

Options tree

2 TopSolid
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Context tabs

The tabs change depending on the type of document you are using and define the commands available in the
control bar.

Example for a part document:
B Home | L20sketch 5 | Favsketch 7 @shope 7 A sutace 7 [iFrecshape 7 PshectMetal 7 |WMlVisuslization ¥ |fPAnalysis F | - AConstruction ¥ | <Tools ¥

Example for an assembly document:

4l

gHome ﬂAssembly v P/Modeling v L'Mechanism v ﬂsimulaﬁon v ‘IZDSkekh v »l3DSketch v !Visualization v rAnalysis - "“Ccnstmction v ‘,'\’Tools
Example for a drafting document:

OHome i ;View v }/jDetailing v /Sketch ¥ B Visualization ¥ "(‘Construction v 1('[00[5 v

Control bar

The control bar includes the various TopSolid commands and changes depending on the active context tab.

Example for the sketch:
25D+ \O- OO

There are four ways to launch a command:

D

VF
=\

| A

- via the control bar;
0Accuel’| _/EsquisseZD v 7[E;qu\'sse3D v anrmE v @’Surface v |_‘-\._],‘4Free$hape v ‘Tﬁlen’e ¥ | B Visualisati
251D+ NO-OUN 4| 27D @ |2 L L A

(AN
- via the drop-down menu of a context tab;

|:J:_

# Home | # 20 Sketch & # 3DSketch 5 @Shape ¥,

V4 = v o £ Sketch..
- _P ! Position Sketch

o Modify Gnd
W Ee D e e |

Define Revolution Axis
= P T D Contour...
peale g P~ AT
bod sl | &4 Contour Wizard...

312 Represe P
(w) #-th Shapes .' ‘omt...
(w] 5 € Sketche N Line..

# th Camerz () Circle...
% 4 Compa Other Curves »
m o #e Eramar

- via the contextual menu by right-clicking in the graphics area or on an entity;

Selection

Show Only

Sketch...

Drilling...

Flange...

ss View Along Normal N
Others 3

Sheet Metal on Sketch (Fo...
Edit...

Edit Sketch...

/1
- via the keyboard shortcut that you have previously defined in the Tools > Customize > Shortcut keys
tab.

TopSolid 3
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The main trees

TopSolid’Steel - Basics

The trees are scalable dialog boxes (size, position, on one or more screens, etc.) that contain all the information
required to design and manage a project. They change depending on the type of document you are using.

g o 1 BEsE ?
= Etape moddlisation

i & Casseangle 1

% U Pergage 2

7 Pergage

4V Tole sur esquisse (Forme 1)

L]

v,

 Outilage progressit_¥

BT D, By

Vesushsation ¥ T Ansyie ¥ % Canstnuc

)

2 b x

515

s 3 SRt 57
| & @ Mon premier projer
oA - | o Ref
il B
o ENYe

& T Corbeille
e | oo potesu s platine
aE - B Mises d plat

4 Mises enplan
&l & i Nomenclatures
'7' & Pieces
£ s @ P Pistine
Q@ 5 & P Potesu

@ % [P Balcon

@@ | =+ B Girdecons

& @ W Potesu + platine

!

= Résultats de recherche

Prét

The main trees are the following:
Project

Contains all the project's
documents (parts, assemblies,
drawings, etc.).

My First Project
W e = —
|J_;| r: wh by -3‘:" ‘ h-= ?

4 g My First Project™
[-ste References
4 Templates
4y Favorites

4 T Recycle bin
- ' Part™

Parts

Contains all the parts and sub-
assemblies of an assembly

document.
B e i S T ?
de|=|oeeawe 24 AL ]

14 Poteau + platine <2973
i P Platine <2074>
L P Poteau <2976>
Poteau + platine <646

P Remplissage coté gauche <2567>
. Platine droite <2560>
P Platine gauche <2138>
@) Profilé carré creuxd0 x 2, 104019

NECUHNACHEARREEHHR

X=+000,000 V=+000,000 Z=+000,000

Operations

Contains all the operations created
in the active document.

Operations 1 x
Wevl i@t FIEBSE ?

-==p Modeling Stage

i Sheet Metal on Sketch (Form 1)

Searches

Contains all the defined searches.
The searches allow you to quickly
access documents according to a
variety of criteria (material, name,
property, type, etc.).

& e My Searches

i-afy References
- & [ Templates

& |y Favorites
i 8 F Recyclebin

Entities

Contains all the entities created in
the active document (sketches,
points, planes, parameters, etc.).

Entities [
Wevll a2 TR-2E ?
W

) Representations
£ Shapes

£ Sketches

-6 Cuts

4 Cameras

[m]]

£ Environments
<. Compass
-5 Frames

-E7) Planes

-6 Aves

71 Points

£ Parameters
0 Styles

oo0oog

TopSolid
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The main types of documents

Part

Contains the part definition
(properties, materials, geometries,
operations).

I

Bill of Materials

Lists all the parts/sub-assemblies of
an assembly. This list is fully
customizable (filters, columns,
level of detail, etc.)

Work

Allows you to automate the
creation of documents.

TopSolid

Assembly

Allows you to assemble several

parts, create extruded bars, etc.

—~

Unfolding

Contains the unfolding of a part.

This document can be directly
exported or nested.

&

Introduction to TopSolid 7

Drafting

Allows you to project, dimension,
annotate, etc. parts and
assemblies.

This step usually ends a study.

=)

Family

Allows you to make a part
parametric, an assembly or a 2D
symbol in order to be used in
different declinations.
Fﬂ
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Use of the mouse

c

Selection of item, icon, command, etc.

M

EH@HEIE&E A ddE

Editing an operation

Contextual menu of an item

[T

Validation of a command

Zoom in/out on mouse cursor

ki

Global zoom on the displayed entities

+ movement Dynamic rotation

*+movement  pynamic translation (planar movement of the graphics area)

In the graphics area: Rectangular selection of items or drag and drop items
On a document's tab: Close document

On the ¥ icon of a context tab or 6 on a context tab: Drop-down menu of the context tab

X

EY-Fist TR & XA

6 TopSolid
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Visualization

@@ Spin
5.3 ren
.5,

& Rotation
Bar] - Top camera and access to other cameras (bottom, front,
hg Perspective view
Eﬂ - View management
L . Global zoom
k,\ X @ Zoom
a Render management
".f_;ﬂ;' Default attributes
i:-; Default line styles

TopSolid 7



Introduction to TopSolid 7 TopSolid’Steel - Basics

Keyboard shortcuts

TopSolid 7 uses a large number of keyboard shortcuts - most of them basic Windows shortcuts. You do not need to
know them by heart necessarily, but they can help save you time in your everyday work. Here is a non-exhaustive
list of the most frequently used keyboard shortcuts.

Keyboard shortcut

Ctrl + C
Ctrl+V
Ctrl + X
Ctrl +Z
Ctrl +Y

Ctrl+ A

Ctrl + left mouse click
Ctrl +S

Ctrl + Shift + S
Ctrl+N
Ctrl + Shift + N
Ctrl + Shift + O
Ctrl +1
Ctrl+T
Ctrl +R
Ctrl + Shift + F
N
Ctrl + P
Enter
Del
Esc
F1
F2
F5
F11

Alt + specified values

Action

Copy the selected item

Paste the selected item

Cut the selected item

Undo an action

Redo an action

Select all items in a document or dialog box
Select several items or remove items from a selection
Save the active document

Save all documents

Create a new document

Create a new project

Open the Project Manager

Check a document into the vault

Show the selected document in the Project tree
Regenerate the active document

Enable the front camera

View along normal

Print

Confirm an operation

Delete the selected item

Cancel the active command or exit the dialog box
Display the TopSolid online help

Rename the selected item

Refresh the active document

Switch to full screen

Insert standard Windows symbols:
- Alt+ 157: Insert a diameter symbol (@)

TopSolid
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Introduction

Concepts addressed

In this chapter, the objective is to understand how the project manager, projects and libraries work and finally how
to create a project.

Concept

The documents generated by TopSolid are stored in a database called PDM (Product Data Management). Similar
to a mailbox, the PDM allows you to centralize all the information required for studies.

TopSolid has three levels of organization:
@ Projects: They allow you to directly store your TopSolid documents and your external documents

(Word, Excel, image, etc.). Depending on the company, a project can be a case, a production order, a
company standard, a quote, etc.

\A Libraries: They group elements that are common to several projects, such as railing ranges, extruded
bars, materials, etc. TopSolid has hundreds of components (screws, nuts, bearings, extruded bars, etc.) in
several standards (AFNOR, ANSI, CEN, ISO, etc.).

The libraries can be freely enriched thanks to many websites such as TopSolid'Store, TraceParts, Cadenas,
GrabCad, BIMObject, etc.

@ Project Manager: It contains all the projects created. It allows you to group the projects by folder, sort
the projects by property (customer name, delivery date, customer project identification number, etc.),

preview the projects, and also search for projects. There is also a \:ﬁ library manager.

TopSolid 9
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Project Manager

TopSolid’Steel - Basics

e From the TopSolid 7 start page, click on the @ Projects icon to display the project manager.

e | q‘* TopSolid 7

% =
OHome % Tools ¥

e e &

The project manager dialog box appears.

% l‘_‘j ﬁ Search: |

> & y |

Mame

a  Part Mumber Custormner Creation Date

Projects
R |

< ?

The project manager offers the following options (from left to right):

Creating a new project \é

Creating a new folder by

Opening the selected project @

Search bar ==

5
Displaying the template projects &?

Project previews i

Note: You can add or remove properties in the Project Manager's columns. You simply have to right-click on a
column and select or delete the desired property.

10

¥ Projects

% L‘__,J@ Search:

Nat

[ |

In

Delete

Project Category
Project Type
Description
Author

Verifier
Maodification Date
Saving Date
Delivery Date

Customer ldentification Mumber

Customer Address

TopSolid
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e From the Project Manager, create three _J folders.

Search:

e Rename the created folders as follows:

- Projects
- Lost Projects
- Estimate in progress

Note: You can create sub-folders.

To change the order in which projects are sorted, you simply have to click on a column heading and an arrow icon
will appear on the right.

Creating a new project

e Right-click on the Estimate in progress folder and select the é New Project command.

Projects
T Recycle Bin

% New project...

New folder

x Delete...
E:l Properties

| Lost Projects
Projects

e From the Steel Templates folder, select Design Template, rename the project My Project, then click on Q? to
confirm the operation.

Warning: Never start with a blank project template because it does not contain any document template.
Templates are necessary to perform mass calculations to obtain precise cutting lists, etc.
If the wrong templates are used, you would have to restart the work or modify the parts one by one.

e Double-click on the project name that you have previously created to open it.
TopSolid then displays the Project tree.
My Project 41X

g Smi- 5 ?

4k gk My Project
ar-. References
---4}- “ | Templates
---4}- b Favorites
o = Recycle bin

TopSolid 11
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Introduction to the Project tree

Like all TopSolid trees, the Project tree includes an upper bar which contains options in order to display revisions,
track documents, indicate which documents require updating, etc.

My Project 41 X
W = o = ]

PRI w0 (15 (W - ?
4k s My Project

[+-atv References

-4 [ Templates

-4 g Favorites
idh B Recycle bin

1l

The lower section of the tree contains a header document, in this case, called My project, which contains all the

information about the project (customer name, reference, project type, etc.). This information can be used in all
TopSolid documents.

The references contain the referenced libraries for the active project and allow you to display only the elements
useful in the current project. To add or delete the libraries, you simply have to right-click on the References node

and select the “T Reference Library command.

Manage...
10 Reference Library...
% Reference Project...

The templates regroup document templates (unfolding, drafting, part, assembly, etc.) that can only be used in the
current project.

Each project has its own recycle bin, which prevents any unexpected deletion or deletion of used documents.

12 TopSolid



TopSolid’Steel - Basics Part 1 - Post Reassembly Design

Part 1 - Post Reassembly Design

The objective of this exercise is to draw simple sheet metal parts, assemble them and then use them in
manufacturing documents (bill of materials and drafting).

Concepts addressed:

- Creating the sheet metal parts

- Assembling the parts using constraints

- Creating a bill of material

- Creating an unfolding

- Creating parts and assembly draftings

- Understanding and using document and project properties
- Understanding the concept of vaulting and update cycles

Concept

The first way of designing in TopSolid consists of creating parts (or assemblies) independently of each other, then
assembling them to produce a structure. This is called reassembly design or bottom-up design.

In this exercise, we will successively design a plate and a railing post that we will assemble in another step.

El

Creating a simple part: plate

e From the Project tree, right-click on the My Project name and select the v Part command.

TopSolid uses the document template provided with the project.

Warning: Never start by using the Blank template document because it will not calculate the mass of the part nor

its physical properties (surface, sheet metal thickness, etc.).

e Right-click on the part document you have just created and select the m Properties command. Click on the
Edit button. In the Description field, enter Plate and then click on - " to confirm the operation.

TopSolid automatically renames the part document with the same name as that which was entered in the
description field.

TopSolid 13
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Note: The ¥ icon displayed in front of the document name and the asterisk (*) shown after the document name
mean that changes were made to the document, but they are not yet saved.

f

TopSolid orients itself toward the selected plane. If no plane is selected, it uses the XY plane by default. In all cases,
an XY frame is displayed in the center of the screen.

e Right-click in the graphics area and select the -7 Sketch command.

i
1
[ ]

___________ SR

When a sketch is created, the DContour command is launched automatically and allows you to create a
succession of segments.
e From the 2D Sketch tab, select the ] Rectangle command.

e Select the - Parallel to axes option.
e Click on the first point at the bottom left of the graphics area.

When you move the mouse, TopSolid dynamically displays the dimensions of the rectangle. Centering constraints
are directly applied if you try to create a rectangle centered on the frame.

e Click on a second point at the top right of the graphics area to finish drawing the rectangle.
e Double-click on the upper dimension and enter the following value.

o Clickonthe © iconor press the Enter key on the keyboard to confirm the entry.
e Finish constraining the rectangle by modifying the value of the second dimension as shown below.

-

=160= -
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Note: If the rectangle is not centered, some segments are displayed in pink. To center a dimension, you simply have

to right-click on the desired dimension and select the L——' Define Centering command. Select the centering axis.

=160=

Sketch 1

Selection

View Horizontally

Solving (Sketch 1)

Others

Dimension 2 (Sketch 1)

Attributes...
Delete
Internal

Define Centering...
I

=
e Right-click in the graphics area and select the \’ Sheet Metal on Sketch command.

¢

Sketch 1

"

Attributes...

A, B3

Constraint...

AN - Cameras

~
Y
-

T

Zoom on Sketch

F

Ka

Sketch 1
Extruded...

-
—

Revolved...

&

Others

Vertices not internal

Analyze Geometry...

View Sketch from Top

w’ Sheet Metal on Sketch...

TopSolid
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e Adjust the thickness value to 10mm.

Note: You can adjust the thickness value in different ways: either by entering the value in the corresponding field
of the dialog box, or by double-clicking directly on the value label in the graphics area and adjusting the value, or
by clicking and dragging the yellow arrow in the graphics area.

VK ?
Sheet Metal on Sketch

Thickness:

|10mm |

Invert:
O |Fa|se v|

Base shape
() Extruded shape

(@) Flat shape

Section:

[ = [sketch1 NE: |

Limit:

Length ~

|650mm |

Center

Offset limit:

|‘Imm |

Invert

Also note that other options can be displayed directly from the graphics area by using the contextual menu.

e Clickon \ 4 to confirm the operation.
Note: The yellow border around the part means that the part is considered a sheet metal. TopSolid switches directly

to the Sheet Metal tab and enables all of the commands in the tab.

e Change the color of the part by right-clicking on it and selecting the @ Attributes command.

e Select a green color and click on v to confirm the operation.

v ¥ ?
“““*“":
 Imficd Ul 00
Colon ErmETEEN
p/EMEEEEEEN
¢ EmpEeEEEEN
Transparency: EEEEEEEN
v 0% EEEENETE 4
—— mCCCErE
| V| g Tu'ta.. Rnugu@
Sotr.:[240]  Vert 128
[[] Wireframe rendering Vi - Bleu : @
[ ©n Background | 0K | Aneuder Ajouter aux couleurs personnalisées
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e Create a drilling on the plate. To do this, right-click on the top face of the part and select the @ Drilling
command.

TopSolid dynamically positions the drilling based on the position of the mouse. The hooking operation is performed

on the nearest edges. If the cursor is placed in the center, a centering constraint is automatically added.
[ ]

Click at the desired location to position the drilling by centering the hole across the width.

:

Note: You can adjust the position of the hole by modifying the dimensions. To do this, double-click on a dimension
and enter the desired value.

| | B
e Select L, Hole as the drilling type. Enter a drilling diameter of 11mm and select the Through mode.

Frame:

| s |Frar!'u: 1

| dn

Reference frame:

2|

Shape to drill;
|Sha pel

] Lightweight

Diameter:

1imm

SERYEN
Taper

Taper hole

[0 False

e " Pinthe command’s dialog box and click on @9 to confirm the operation.

The pin allows you to keep the command open after confirming the operation.

TopSolid
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g
e Perform the same drilling operation on the other side of the plate and X close the Drilling dialog box.

Note: The command can be confirmed by double-clicking with the right mouse button in the graphics area and then
pressing the Esc key on the keyboard to close the dialog box.

Later in the training, we will see how to position several holes at the same time, how to repeat them or how to
create symmetries.

Right-click on a vertical edge and select the g Angle Relief command to relieve the angles of the plate.

‘\“

Sketch...

Selection
Show Only

Angle Relief...

J > &

lade. View Horizontally

Select the other three angles using a bounding box, then select the Chamfers mode and enter an offset of 5mm.

Relief type
() Fillets
(@ Chamfers

Offsets
(@) Identical

() Different
Offset:

Smm

O

e Clickon 4 to confirm the operation.

e Save the plate by clicking on the B icon or by using the Ctrl + S keyboard shortcut.
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Creating a bent part: railing post

We will now create the post below.

-
e From the Project tree, right-click on the My Project name and select the E Part command.

e Right-click on the part document you have just created and select the E] Properties command.

e Click on the Edit button. In the Description field, enter Post and then click on \ 4 to confirm the
operation.

Note: It is not mandatory to name the parts. Clear names simply make it easier to find files and understand
the bill of materials. To identify/group the parts, TopSolid has mechanisms to manage part geometry and
properties.

y 4

e Right-click in the graphics area and select the -7 Sketch command.

e  While keeping the [\ Contour command enabled, draw the following contour using the order shown
below.

17 6

b

The general idea is to approximately draw the desired shape without worrying about the dimensions. This step will
come later.

The pink segments indicate that the sketch is underconstrained, which means that there are missing dimensions
and constraints to fix the shape in place.
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e Right-click in the graphics area while making sure that no element is selected, then select the /j Constraint

command.

Sketch 1

Attributes...
Vertices not internal
Analyze Geometry...
Constraint...

Cameras »

View Sketch from Top

The »/j Constraint command allows you to add the dimensions but also, as its name indicates, to set the geometry
constraints (perpendicularity, parallelism, coincidence, etc.).

e C(Click on the segment as shown below and position the dimension.

TopSolid offers to enter a value.

L

e Enter 50mm and click on the

20

icon or press the Enter key to confirm the entry.

TopSolid
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e Still using the /i Constraint command, select the following two segments. TopSolid automatically switches to
angle dimension.

e Enter avalue of 30°.
e Using the Ctrl key, select the following two segments, right-click in the graphics area and select the

7 Parallelism command.
30"

Lo T
/ 30 f

YA
/)
YA

@

r
h"

QK

Cancel
Sketch 1

Centered demension

Centering

Pl ¢ X

Linear dimension —

E S Cameras b
. = Yiew Sketch from Tep
E.",L Toorm an Sketch

Selection

== Coincidence

50" et A Parallelizm

AR
e
=¥

N
ZA|
i
Lo
p

=

Perpendicularity

C.‘: Tangency

I—.s— 50 —

I-;— 50—
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e Select the following two points, right-click in the graphics area and select the A Alignment command.

Note: As in Windows, the Ctrl key allows you to select multiple entities.

22

Ir-'—-sow-‘

Finish constraining the sketch as shown below.

P

Ok
Cancel

Sketch 1

Centered dimension
Centering

Cameras

View Sketch from Top
Zoom on Sketch

Selection
Algnment

Coincidence

300

=20

W,

150

*|
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The sketch should appear in blue to indicate that it is fully constrained. If this is not the case, it means that

constraints are missing.

The sketch is positioned on the XY plane by default. By convention, in the building industry, the Z axis often indicates

verticality.

e From the 2D Sketch tab, select the = Position Sketch command and select Absolute XZ Plane as the support

plane and click on \ 4 to confirm the operation.

e Right-click in the graphics area and select the % Sheet Metal on Sketch command.

N

o/ —fe—30

150

T

A\ B

P20

Y-

Sketch 1

Attributes...

Vertices not internal
Analyze Geometry...
Constraint...

Cameras

View Sketch from Top
Zoom on Sketch

Sketch 1
Exdruded...

Revolved...
Sheet Metal on Sketch...
Others

e Enter a sheet metal thickness of 20mm. As a reminder, it is also possible to pull on the yellow arrowhead to

modify the value graphically.

e Right-click on the following edge and select the ? Flange command.

e Enter an angle of 90° and a length of 60mm.

TopSolid

N

o? GG &

|
|

J
1

o

v L

Sketch...

Selection
Show Only
Fillet..,

Chamfer...

Flange

Hem Bend...

View Horizontally

Others

Sheet Metal on Sketch (Sh...

Edit.

Edit Sketch...
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e Right-click in the graphics area and select the following options.

& ok
K | Cancel
o
O i:i 7~
=
R
T 0_‘ #_‘- -b: :

-
[[] Close neighbour borders

[£] Release bends extremities

[] identify corners relief (for extraction)

[[] Create sketches

Thes icon allows you to define the position of the bend in relation to the selected edge (in this case, below the

The |‘\_=}

The /k

&— icon allows you to select the type of bend transition, which in this case, is the line type.

icon allows you to select the bending radius, which in this case, is equal to the thickness of the sheet metal

All of these options are also available in the Flange dialog box.
Note: To find out more about the different options available, you can display the TopSolid online help by clicking

on the ? icon or by using the F1 keyboard shortcut once the command has been selected.

e Right-click in the graphics area and then click on \ 4 OK.
e On the top face of the post, position a 7mm diameter drilling as shown below.
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e In the Drilling dialog box, click on the In/Out Counter Sinking icon.
Click on the Unspecified button in the Out counter sinking field, check the Out counter sinking box to change

the value to True, then enter a length of 4mm.

#2 Drilling

Part 1 - Post Reassembly Design

|T|'ue

Length:

dmm

Pitch factor:

[ |False

Pitch factor:

Angle:
45 ME:
Machining process:
<unspecified> x
Color
»

<unspecified>

e C(Clickon \ 4 to confirm the operation.

ong

e Change the color of the part by right-clicking on it and selecting the @ Attributes command. Select the color

light blue.

e Save the plate by clicking on the B icon or by using the Ctrl + S keyboard shortcut.

TopSolid
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Creating an assembly

The goal now is to assemble the plate and the post in a single document that we will be able to use for the railings.

e From the Project tree, right-click on the My Project name and select the LT Assembly command.
e Right-click on the assembly document you have just created and select the £3 Properties command.

e Click on the Edit button. In the Description field, enter Post + Plate and then click on v to confirm the
operation.

6
e From the Assembly tab, select the L Inclusion command.
e Select the plate part and check the Inclusion at origin box.

W K 0 ?
Inclusion |

Crccurrence name;

Document:

r Plate w

Code;

Rigid group:

Inclusion at crigin |

Position:

&/

e C(Click on to confirm the inclusion.

TopSolid switches to the positioning context in which you can add positioning constraints.

4 Positioning1 |

Note: In our exercise, the plate is the first part of the assembly. Therefore, TopSolid fixes this part at the origin. You

can remove the fixity by right-clicking on the part and selecting the I Unfix command.
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e Confirm the positioning context either by clicking on the Positioning 1 button at the top of the screen or by
right-clicking in the graphics area and selecting Positioning 1.

4 Positioning1 = X

g? Positioning 1
ﬁ’ Analyze Geometry...
Cameras ]

Warning: The icon cancels the positioning and therefore the inclusion of the plate.

e Insert the post by @ dragging the Post part document into the graphics area of the assembly.
¥ X

.ﬂri':xl- HEM

'_r +é My Project™

(-t References
L Templates

4, Favorites
E( - 4+ T Recycle bin

4+ P Plate
Py e P

Ll Postlapiater

=N
k\
~
%

TopSolid switches once again to the positioning context. The color code is the same as for the sketches:

- the underconstrained elements are displayed in pink;
- the fully constrained elements are displayed in blue;

The L Constramt command is automatically enabled. It allows you to add positioning constraints semi-

automatically.

e Select the lower face of the post as the source by using the rotary picking technique. To do this, and to avoid
rotating the view, position the cursor approximately on the face, hold down the left mouse button and click

several times with the right mouse button. TopSolid then successively offers the geometries available under
the cursor. Once the correct geometry has been selected, release the left mouse button.
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Summary of rotary picking:

- E hold down: Select the first entity under the cursor.
- E + E; Scrolling through the available entities.
- E release: Final selection of the displayed entity.

e Select the top face of the plate as the destination.

TopSolid dynamically positions the post on the plate and adds a % Plan on plan constraint.

e Hover the mouse over the label. From the label, you can reverse the constraint (the post will be upside down),
add an offset value or edit the label via the contextual menu by selecting the % Edit command.

Note: To move the part, you simply have to click on it, hold down the left mouse button and move the mouse. To
rotate the part, you simply have to hold down the Alt key on the keyboard, click on the part, hold down the left
mouse button and move the mouse.
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e Exitthe E"} Constraint command and orient the post as shown below using the Alt key.

We will now position the post in the middle of the plate. To avoid doing calculations or taking measurements, you

can create midplanes on-the-fly.

\.
e From the Assembly tab, select the % Plane on plane command.

TopSolid asks you to select a source plane.

in this case.

TopSolid

[#[Plane on Plane 1]

A

,/
e

X% ?

Source plane:

@ Plane on Plane

w | ok

*k

Destinaticn plane:

Offset
Omm

[] Reverse

The < icon allows you to create elements on-the-fly, including planes
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e C(Click on the & icon and select § Midplane. Select the two external planes of the post as shown below.

4 Positioning 2 4

First geometry:

(Plsvre1 52 ]

Second geometry:

A |shape 1 <223>:F2 | @

e Clickon v to confirm the midplane.

TopSolid then asks you to select the destination plane.

e Click onthe & icon and select § Midplane. Select the external planes of the plate as shown below.

9 R ? 44 Positioning2 | X

First geometry:

| A|shape 1 <213>:Fa v | &

Second geometry:

Shape 1 <213=:Fa

CH]

e C(Clickon \ 4 to confirm the midplane.

TopSolid adds a new constraint label and positions the post in the middle of the plate. If the plate is later modified,
the post will still remain in the middle.
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e Add alast = plane on plane constraint on the front face of the post by entering an offset value of 15mm.
Click on the arrow to invert the gap distance if necessary.

Note: In this case, you can also create mid-planes.

\“3‘\_‘\

Plane'gn Plane 3
7| 15 "

The post should be displayed in blue to indicate that it is fully constrained.

4 Positioning2 | X

e Confirm the positioning context by clicking on the button or via the contextual menu.

° B Save the assembly document (Ctrl + S).

Congratulations, your first assembly is complete! We will now see how it can be used in required documents for its
production.
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Bill of Materials

TopSolid’Steel - Basics

As a reminder, the bill of materials list all the parts/sub-assemblies of an assembly. This list is fully customizable

(filters, columns, level of detail, etc.) They also allow you to perform quick actions such as:

modify the properties (name, reference, etc.);
change material, coating and finishing;
launch an automatic part numbering;

create multi-drafts;
create multiple unfoldings;
generate printings.

e Right-click on the Post + Plate assembly document's tab and select the r Bill of Material command.

r Post h SERRLE IH Save Document

Select the Multi-level template from the Steel Standard Templates - United States folder and click on

confirm the operation.

11;1_; Save Al

1 Save Document As...

#& Machining...
@ Machined Part Setup...

-’i Analysis Preparaticn...

Us
]_/ Bill of Material... I:}
| ™ Mraftinn

TopSolid creates the bill of materials and displays the following dialog box.

X ?

Assemnbly document:

|h Post + Plate v|

(®) Representaticn
Sets

Representation:
Detailed Representation w
Groups by properties

Compare parts geometry

e C(Clickon 4 to confirm the operation.

32
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You should obtain the following result.

ID. QTV DESCRIPTION MATERIAL MASS PICTURE
= 1 | Post+ Plate 473kg

SF1 1 Plate Steel 0.9%kg

2 1 Post Steel 3.75kg

e Click on the first row of the bill of materials.

In the lower part of the screen, TopSolid displays the details of the assembly. The name given to the document is
clearly visible. This name is the one that appears in the PDM and can be different from the description that rather
appears in the bill of material, in the plans, etc.

Each of these fields can be parameterized, allowing you to automate their filling.

Here are a few examples:

- Name = Part Number - Description (1920 - 01 - 001 - Post)
- Name = Description - Material (Post - 5235)
- Description = Name (Post)

In this case, the document template used automates the Name field. By default, it displays the description. If you
add a part number, it will display Part Number - Description.

e Onthe Plate line, right-click in the Steel field of the MATERIAL column and select the Edit Material and Coating
command.

e |n the Material field, select Steel $235 EN 10025.
e Uncheck the No Coating box, select the Paint category and the Epoxy coating.

Edit Material and Coating O X

Material
[] Mo material

Type
(@ Document

() Parameter

Category:

Carbon steel w
Material:

% Steel 5235 EN 10025 v
Coating
[] Ne coating

Type
(@ Document

() Parameter

Category:

Paint ~
Coating:

[F Epoxy ~

4

e Clickon to confirm the operation.

TopSolid 33



Part 1 - Post Reassembly Design

TopSolid’Steel - Basics

Note: You can define the materials from the part itself, but also from the assembly in which it is located. We will

see that later.

e Repeat the manipulation on the post.

In this BOM template, the Coating column does not exist. You can add additional information at any time.

e To do this, right-click in the MASS column and select Add column.
e Select Standard > Material > Coating > Coating Description properties.

Property:

[ Classification

-- Function

l_:_| Standard

- Bill of material
-Dimension

- Electrode

- General

- Machining

- Material

| é--Cnating

| - Coating Category
- Coating Density

|
; o Coating Description

- Coating Name

- Coating Part Number
- Homogeneous Coating

- |sotropic Coating
[#- Composition

- Deformation

- Density

[+- Elasticity

| [~ Finishing

i Hardmeer

Format
|| Number of decimals:
Unit:
Preview:
Omit unit symkol

| Level
(@) From current level

() From top assembly
0

W K

e Clickon 4 to confirm the operation.

° B Save the bill of materials document (Ctrl + S).

34
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Drafting a part

We will now draft the post as well as the plate.

- | [ | w | - w @ ~ @

1 F 3 3 T

e Right-click on the Plate part document's tab and select the 3 Drafting command. If the Plate document is not
open, you can right-click directly on the Plate document in the Project tree to access the command.

o ‘g My Project
[#-=t References
EJ---*{}-":'_ Templates
-4k wy Favorites

-4 T Rec ]
i P ﬁ -‘| Open Document

4 I Post @‘“ Consult Document
e [ Post
.4 by Post ﬂﬂ Machining...

@ Machined Part Setup...

o

Analysis Preparation...

(]

Drafting... h’

e Select the Part A3 ISO Landscape template from the Steel Standard Templates - United States folder.

TopSolid creates the drafting and offers to position the front view.
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e Click approximately in the center of the plane. You can always reposition the view later.
v X ?
»

'E Main View

Set:

|Main Set (Plate) |

Crientation -
[ Asscciative

[ Definitien eccurrence

Front Camera v

Style:

~| R

®OO00®OOLO®OO:

The following view should appear.

- 1: Allows you to show or hide hidden lines

- 2: Allows you to modify the type of rendering of the part (wireframe, shaded or realistic)

- 3: Allows you to modify the local scale of the view. Only this view will be modified. If the scale of the plane
is 1:2 and that of the view is 1:2, then the part is at the scale of 1:4.

- 4: Allows you to rotate the part with respect to the axis at the center of the view

- 5: Allows you to rotate the part with respect to the center of the view
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e Click on the lower part of the sphere to rotate the part as shown below.

A

O = O

Y 1]
e C(Click on 4 to confirm the main view.

. . L - . . I
TopSolid automatically launches the @ Auxiliary view command which allows you to create the projection of the
first view placed according to the location of the mouse.

e Create the following top view and position it as shown below.

X & ? . § . . . -

,, Auiliary View

Reference view:

|‘u‘iew1 v|

Sef:
Main Set (Plate) | &

O O

.
@ T ]
A

e Create the following isometric view and position it as shown below.

X% ?

(28L) Ausitiary View

Reference view:

[View 1 | P S

Set:
Main Set (Plate) ME:

Style:

Part v| & O O i

|
T T T T

@ _ I [
O

PN

e Exit the command by pressing on the Esc key or by clicking on the & icon.
Note: If you exit this command before you are finished, you can create these projections by right-clicking on a view

. i - .
and selecting the @ Auxiliary View command.
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° @ Drag the isometric view under the other two views as shown below.

- ~ w - ‘ o 1 @ 1 ~ ®

e Right-click on the isometric view and select the % Edit command.

)

Selection
Show Only

&

Projection (View 3)
Edit...

Edit Set...

|
®,
iy

Alignment...

Auxiliary View..

!
==
0 b

Convert Inta Main View

Others

View 3
3 I ) | 3 |BF  EeditDetailing..
. _________________________________________________J

TopSolid’Steel - Basics

e Then click on the icons below to hide the hidden edge lines and to show the part in shading render mode.
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e Add the axes by right-clicking on the front view and selecting the ?7 Automatic Axes command. Repeat the
operation on the top view.

e

e Right-click in the graphics area outside of the drawing and select the . Dimension command. Make sure that

Rz
the pin " on the dialog box is enabled.

Reminder: The first left click of the mouse allows you to select the entity to be dimensioned. The next left click
allows you either to position the dimension, or to set the dimension in relation to another entity.

e Select the upper and lower edges of the plate successively and then position the dimension to the left of the
part.

Once positioned, the dimension is displayed in black.

e Select the left side of the plate and then the first drilling.
& »
vxE§? s

Cr=r—

First geometry:

|‘u’iew Area:Face(38) w | qp

Second gecmetny:

|ViewArea:Segment(1E v| ] : SN N

= | | [ ]
. . - M
Alighment: . e -
| |
Style:
Dimension Style 1 ~ | dp

HEN
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e Add the following dimensions.
160

-

30 100

TopSolid’Steel - Basics

80

p 4
° Exit the Dimension command.

All of these dimensions can be created automatically. We will see this later in the training course.

@
e From the Detailing tab, select the éﬂ Drilling note command and then select one of the drillings.

160

30 100

80

TopSolid automatically groups similar drillings together. As for some dimensions, these annotations can be

positioned automatically.

° B Save the drafting document (Ctrl + S).

40

TopSolid



TopSolid’Steel - Basics Part 1 - Post Reassembly Design

We will now repeat all the operations previously created on the post.

ozt

Mon premer projet
108- cot

=2 T &5 T & T 7 1 =

e Right-click on the Post part document's tab and select the Ej Drafting command. If the Post document is not
open, you can right-click directly on the Post part document in the Project tree to access the command.
e Select the Part A3 ISO Landscape template from the Steel Standard Templates - United States folder.

TopSolid creates the drafting and offers to position the front view.

- I 8 | w | - | n | = - =

/7

1 T 7 T 3 B} T

e Clickon \ 4 to confirm the operation.
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You can change the paper size at any time.

Add the rest of the projections as shown below.

e Right-click on the drawing frame and select the % Edit command.

=X S

Selection
Others 3

Border

Edit...
Hide
Attributes...

Styles »

Others 3

-:-:;—-::_:I s e

1 L 1

TopSolid’Steel - Basics

¢ |n the Predefined format field, select A4 ISO Portrait and then click on Q? to confirm the operation.

42

v X ?

Predefined format:

Custom Format

AD 150 Landscape
AD 15O Portrait
A1150 Landscape
A1150 Portrait
A2 150 Landscape
A2150 Portrait
A3 150 Landscape
A3 150 Portrait
A4 150 Landscape
A4 150 Portrait

Custom Format

LS

Coordinate Marks
Cutting Corners

TopSolid
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e Reposition the views in the frame.

e Edit the isometric view, then click on the two icons as shown below to hide the hidden edges and switch the

view to shading render mode.

e Reposition the isometric view as shown below.

= =

e From the View tab, select the @ Local Cross Section command and select the left view.

== =

e Clickon \ 4 to confirm the operation.

TopSolid asks which area should be cut.

e Exit the Spline command using the Esc key and select the O Circle command.
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TopSolid’Steel - Basics

e Create a circle with a diameter of 200mm and position it as shown below.

e Confirm the cutting sketch via the contextual menu or by clicking on the

:" Cross Section Sketch

button.

e In the @ Local Cross Section dialog box, indicate the cutting depth by clicking on one of the edges of the

drilling.

a Loscal Cross Section 1

Depth
Geometny:

IZ@HE de wuerdte] o | e |

Extra depth
Omen

Soundary lings

Wisibility:

Inhented from style o
[ Attributes:

1. %

Layrer

e Clickon \ 4 to confirm the operation.

e Add the axes by right-clicking on the same view and selecting the * ‘} Automatic axes command.

44
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e From the View tab, select the % Detail View command. Select the left view, then draw a circle as shown
below.

@100

e Confirm the detail sketch.

e Position the view under the isometric view.

o] P Cc
i [z
O == =
Steel 375k 012m2
TopSolid |-~ =
e Parunber T enamn | 4 o
Steel [ropd =y e
17, rue du bois sauvage 91055 Evry Cedex My First Project 22127200 1.9 M
i L 109001 Samar . .

e Adjust the scale factor. To do this, double-click on the label of the view and enter 5.

\Ig

\ 4

Note: This scale factor will be added to that of the drawing.
7

e Addthe *® " automatic axes to the detail view.

e Clickon to confirm the operation.

e Add the following ! dimension.

20
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%]
e From the Detailing tab, add a éﬂ drilling note on the hole.

¥l 7

< ane

20

73K

e From the Detailing tab, select the W Composite Dimension command. This type of dimensioning allows you
to set several dimensions from the same reference.

0.1
e Select the W Ordinate mode and the Vertical direction, then on the face view, select the base of the post as
the origin geometry and the two elements as shown below as the measure geometries.

£
£

‘s Composite Dimension ;J,f’r f"f
/

Mode: L

s =e |00 | es
Direction:
Vertical w

Crigin gecmetry:

View Area:Face(122)  ~ | db

Measure geometries:

View Area:Face(125) dh
View Area:Face(637)

Style:

Composite Dimension = ~ | dp

e Add the following three lﬂ_ﬂ dimensions on the left view.

R10 7
—

° B Save the drafting document (Ctrl + S).
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Unfolding

We will now unfold the post and integrate it into its detail drafting.

e Right-click on the Post part document's upper tab and select the %3 Unfolding command. If the Post document
is not open, you can right-click directly on the Post part document in the Project tree to access the command.

Consult Document

Machining...

( @&  Machined Part Setup...
i.dp by Post

\'t Analysis Preparation...
D, Drafting...

a .
& Family...

:.;} Unfolding... I}
TopSolid creates a new unfolding document.

e Clickon 4 to confirm the unfolding operation.

—
‘I
| )
| H
| !
| |
| !
|
I !
| i
| | |
| i\ i
| \
]
ﬂ 1 !
| i !
| i !
| | |
| i i
|
| ! 1 :
1008277 !
| U !
| [ -
| | ' 10mm
\l i ! Past
P Lo
‘I i 1 Steel
| \ -
\ ! i
|
'\ i !
| i !
| i !
| ! !
ﬂ i ;
1
(I :
I
ﬂ i. :
| i !
| | !
| [ i
| i
| S

‘ |
|‘ |

L 1068424
The unfoldings are in 3D by default. You can export them directly in DXF/DWF and DSTV (.nc1) formats or even
integrate them in a drawing. You can also customize the unfolding rules used (see Annexes).

° RH Save the unfolding document (Ctrl + S).

e Return to the post drafting document.
e At the bottom left of the graphics area, click on the | icon to add a new page.
TopSolid
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° @ Drag and drop the unfolding document into the document.

LIS %P 522 | =~ [T &=
¥ Ol Wy Project®

; -al References

- & Templates
- @ g Favorites
& T Recycle bin
.ds [ Plate
---4}= Plate

-~k [ Post
A Post*

-4 lg Post + Plate

& ;.m

Lw 4w o | e w g s

-+
. | e=.

=

XN

m
e Position the view in the drawing and click on \ 4 to confirm the operation.

e From the Detailing tab, select the -7 Automatic Bend Notes command and select the view.
e Reposition the note outside the view if necessary.

Internal radius 10
Bending angle -90°

° B Save the drafting document (Ctrl + S).
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Drafting an assembly

Now that the detail draftings are created and the drafting mechanism is understood, we will be able to draft the
Post + Plate assembly.

- w w - o @ - -

£ F
? g r;,g'"sg;;g

e Right-click on the Post + Plate assembly document's tab and select the D Drafting command.

Reminder: If the assembly document is not open, right-click directly on the Post + Plate document assembly in the
Project tree.

e Select the Assembly A3 ISO Landscape template from the Steel Standard Templates - United States folder.
e Position the views as shown below.

- . N N \ 5 - - -

[-T]
) = ~ Iw. I _____
- _TopSolid]_
1 2 3 4 T :&Ti—-:gr—“.l‘- — [ 7
e Addthe A ‘} automatic axes on each of the views except the isometric view.
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e From the Detailing tab, select the \q'ﬁ"\ Automatic Dimensions command.

The following two modes are available:

- Ej' Enclosing dimensions: Allows you to add the enclosing dimensions along X and Y.

- Length dimensions: Allows you to dimension the length of the profiles.

N
- 1 Cutting dimensions: Allows you to dimension the cutting angles of the profiles.

e Select each of the views except the isometric view. Make sure that the pin
will avoid having to relaunch the command to switch from one view to another.

1010

1316

160 1316
== i =
I LAY
\'\ \\
Y
i \\
o
o
o1 L
160

TopSolid’Steel - Basics

$ in the dialog box is enabled; this

Note: You can hide redundant or uninteresting dimensions. To do this, right-click on the dimension to be hidden

and then select the 66 Hide command.

e From the Detailing tab, select the Ej Bill of Material Table command.

Warning: The Post + Plate bill of materials document must be opened in order to create the bill of materials table.

e Position the BOM table by clicking either on the two vertices of the title block as shown below (from left to
right), or directly on the title block’s upper line.

Material

|:-:'1hr'g

|
opSolid

T

B 01608720 20
& 016087 2030

Steel

7.rue du bois sauvage 91055 Evry Cedex
= montact france@topsolid com|
id fr

R _ 4,73 kg
Description Post + Plate -
Man 14 Part Numbar ision Date Revision
- 22/12/2020 A 0
e reation Oate Smle Format
) - 22/12/2020 1-9,0 3

Project Part Number

JuP

| 5

6
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e Inthe dialog box, check the Add line for set box. TopSolid will then add a line for the assembly, which will allow
you to recover any properties of the assembly (mass, etc.).

e C(Click on v to confirm the BOM table.

You should obtain the following result.

7. rue du bois sauvage 91055 Evry (edex
3 0160872020
& 0160 672030

Dafe Revisio
22/12/2020

Post + Plate - 4 89kg

1 1 Plate Epoxy 099%kg -

2 Post Steel S235 EN 10025 Epoxy 391kg ‘
10 ary DESCRIPTION MATERIAL Coating Description MASS PIC
T
RE

aty Material ating Surfa
- - - 4,89kq 0,15m2
T s I' ' Description Post + Plate Area
; OE O ’ Man. Id _ Part Number Revision D3

Steel

Project

= mnfact francePropsolid wr| Project Part Number

fopsolid fr

Creation Dat

 22/12/2020

Author
JuP

\‘/
e From the Detailing tab, select the -7 Automatic BOM Index command. Select the isometric view and click on

v to confirm the operation.

TopSolid has added a bill of materials index per part.

The indexes are fully customizable. For example, you can directly integrate information from the bill of materials or
even from the part in the index.

e To do this, right-click on an index and select the % Edit command in the Automatic indexing section. In the
Style field, select QtyDesc_MatCoatMass from the drop-down list.

Ww ¥ ?

L]

Bill of materia
Post + Plate b

Flafarance view:

[ Index all the occurences
[ Parts slready indexed

Sthyle:

CtyDesc_MatCoathass ~ 4
[ angle

° B Save the drafting document (Ctrl + S).

TopSolid

o Automatic Indexing

1 xPlate
Steel 5235 EN 10025
Epoxy
10kg

1 xPost
Steel 5235 EN 10025
Epoxy
3.9kg
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Design

Updating the project information

TopSolid’Steel - Basics

In the default title block delivered with TopSolid, a section is allocated to the project. This information is
automatically inherited from the project itself. In other words, if you want to reuse a set (parts, assembly, bill of
materials, drafting, etc.), you simply have to copy and paste it into a new project. The draftings will be automatically
updated with the new project information.

e From the Project tree, double-click on the My Project name.
e Modify the Name field by entering My First Project.

e Modify the Description field by entering My First Project.

e Modify the Part Number by entering 109 - 001.

° M Save the project (Ctrl + S).

e Return to one of the drafting documents. The Project area has indeed inherited the modifications in an

associative way.

Post + Plafe 4 8%g
1 1 Plate Epoxy 0 99kg -
7 Post Stesl SZ35EN 10025 Epory 36ikg
0 ary DESCRIPTION MATERIAL Coating Descripfion MASS PIC
1Y
RE
Oty Materizl [oating rfae
~ _ : B 4,89kg 0,15m2
T S I' , Description Post + Plate
O O ’ Man Id Part Number Revision Date Revision
5 ; 22/12/2020 A D
tee Project tion Date Scale F.;m n
7, rue du bois sauvage 91055 Evry Cedex My First Project 22/12/2020 1.9.0 A3
7 0160872020 ™ contact franceropsalid.comf P roject Part Number 109-001 uthor Yage
= 0160872030 topsalid fr ~ JuP 1/1
5 | 6 7 8
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Organizing the project

As you will have noticed, a complete project generates a number of different documents. The flexibility of the PDM
allows, without losing the link, you to make modifications such as renaming a document, moving it to another

folder, etc. Therefore, you can focus on modeling at first and then rename the parts and organize the project at the
end.

e From the Project tree, create a folder named Post + Plate. To do this, right-click on My first project name and

select the “ Folder command.

e Inthe Post + Plate folder, create the following four folders in the same way.
4k ‘et My First Project®
+a{-=. References
+-‘.‘r- . Termnplates
+-‘.}= b Favorites
----- & T Recycle bin
—-‘.}= Post + Plate
BOM

Drafts

Parts

Unfoldings

&k
il
il

¥

° @ Drag the following documents into the appropriate folders.

e Post + Plate
5.4k o/ Bills of Material
i Post + Plate - Multi-level
= Draftings
..... 4 & Plate
..... 4 [iBi Post
..... db nJ Post + Plate
- o Parts

..... dh El Plate

=4k Unfaoldings
o S Steel 5235 EM 10025 - 10mm - Post
----- 4 |l Post+ Plate

When creating a project, you can have a pre-established folder structure. This saves precious time, but above all
guarantees a certain homogeneity.

Finally, non-TopSolid files (images, Excel, Word, etc.) can also be integrated into the project by dragging them from
Windows and dropping them into the TopSolid project.
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Check in

So far, we have been content with creating document backups. TopSolid manages its backups document by
document.
S

e Inthe Project tree’s icon bar, click on the = Show backups icon.
WE o Ema-5 ?

An [ icon appears to the left of the documents allowing you to display the backups.

=« i Post+ Plate
-4 Backups
fk “1s Post = Plate (28/08/2018 18:17:08)
fr (15 Post « Plate (28/08/2018 18:15:00)

You can restore a backup by right-clicking on the desired backup and by selecting the Y Restore Backup
command.

Warning: Do not do this as part of this exercise.

& § Post + Plate
%4 Backups

4 13 Post + Plate (28/08/2018 18:17:08)

LY Post + Plate (22 Ak

L ) AT

1 Open Document

4" Consult Document
Tools >
Properties...

References

Back References

SEENY

Restore Backup... [é

Import / Export »

A backup is kept by default. To adjust the number of backups, you simply have to select the Tools > Options > PDM
> PDM command and adjust the value in the Number of backups without back references to keep field. Increasing
the number of backups decreases the performance of TopSolid at each backup.

In server mode, everything that has been created so far is visible only to us.

In order to benefit from the automatic index management system and to make these documents available to other
users, you have to check them into the vault. You can check them into the vault document by document, or by
selecting a folder or even an entire project.

Warning: When a document is checked in the vault, TopSolid deletes all the backups that were not used by other
documents.
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When to check elements into the vault?

There are no rules. Checking an element into the vault can be done at the end of a design stage, which is our case,
at the end of the day, when exiting TopSolid, etc. It really depends on the person and the context.

e )

e Right-click on My first project name and select the = Check In command.

A dialog box appears that lists all the documents concerned. TopSolid may offer to update certain documents. If
this is the case, you simply have to click on the Update button and then start again.

e Click on \ 4 to confirm the check-in.

The & icon then appears in front of the name of each document/folder in the vault.

Understanding how updates work

Most of the time, a study has to evolve. TopSolid facilitates update cycles thanks to the PDM.

e From the Project tree, open the Post part document.
e Double-click on the part. All the dimensions are displayed.
e Double-click on the 7000mm height dimension and then subtract 40mm.

1000-40 v | & ¥

TopSolid displays the result while keeping the calculation history.

° B Save the part document (Ctrl + S).
e Inthe Project tree, make sure that the following icons are selected.

E{E':‘xl

TopSolid dynamically displays an ! exclamation mark in front of each document requiring an update. When
opened, the document will update automatically.

e Right-click on the Post + Plate folder and select the F; Update command.

A dialog box appears that lists all the documents to be updated.

]f-_' Update O Y
Update Minor revision Status Comrment
Plate (4) Possible
Post (4) Possible
Post + Plate (4) Possible
Post + Plate (4) Possible
Steel - 10mm - - Post (3) Poszible

[ Select all minor revisions

¥ X ?

e C(Clickon \ 4 to confirm the update.

All documents are up to date with the new post height. The relevant documents have also been removed from the

v

vault; the & icon has disappeared and has been replaced by this icon.
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In server mode, the documents will remain visible to other users, but will be locked indicating that the document
is being modified.

e Right-click on the Post + Plate folder and select the % Check In command.

Each time a document is modified and placed in the vault, TopSolid increments the minor revisions of the
document.

5.8 & FPost+ Plate
5.7 Revisions
5. & ;A (Design)
- & 15 Post + Plate (1)
& "15 Post + Plate (0]

As with backups, revisions are stored below the document. You can restore one of the revisions to return to a
previous state.

Understanding how deletions work

We have just seen that TopSolid's PDM provides design flexibility. Its role is also to secure your files. Therefore, it
will be completely impossible to delete a document that is used in another document (a part used in an assembly,
for example).

e Right-click on the Post + Plate folder and select the 55 Copy command or use the Ctrl + C keyboard shortcut.

Note: Copying an entire folder (draftings, parts, assemblies, etc.) allows you to keep the links between the
documents.

e Right-click on My first project name and select the L=/ paste command or use the Ctrl + V keyboard shortcut.

TopSolid creates a copy of the complete folder.

- @ 1| Post+ Plate
- db Post + Plate - Copy

Note: No link is kept from the initial Post + Plate folder.
e In this new folder, delete the plate by pressing the Delete key or by right-clicking on the Plate document and

selecting the Deletion > x Delete command.

= Post + Plate - Copy

' Unfoldings
+-4¢ o Post + Plate

TopSolid warns you that the document is being used, but still allows it to be placed in the recycle bin.

Deletion [m) X

Do you want ts perform fallowing actions?

Objects:

Type Name Action Status Comment

P

< >

Comment:

K ?
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e C(Clickon \ 4 to confirm the deletion and click on Yes to confirm the following message.

" Some docurmnents are still used, and will be deleted. Do you really want to continue?
L]

Yes Mo

The document is now in the recycle bin.

e From the Project tree, open the Recycle bin node.
=

e Right-click on the Recycle bin node and select the =) Empty Recycle Bin command.

¢4 'S R

- ede | Plate Tools »
& . Post+PI

=N L Post+ Pl E_ﬂ—_| Properties...
-4k . BOM
----4}= b Drafts S Empty Recycle Bin...
- | Parts !}'
¢ @4 P Post
TopSolid prohibits the deletion of the document.
= Purge O X
Do you want to perform following actions?
Objects:
Type MName Action Status Comment

The document is still used in:
r Plate (deleted) Purge Mot possible - My First Project\Post + Plate\Draftings\Plate
- My First Project\Post + Plate\Post + Plate®

< >

Comment:

X ?

e Close the dialog box by clicking on the X icon.

e Inthe Project tree, delete the Post + Plate - Copy folder with the Delete key or via the contextual menu.
=

e U Empty the recycle bin again. Deletion is now possible.
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Part 2 - In-Place Design of the Railing

The purpose of this exercise is to design a railing based on an environment and to create all the manufacturing
draftings.

Concepts addressed:

- Understanding the concept of background document
- Understanding in-place design

Concept

You now know how to produce assemblies from parts created separately and how to produce all of the associated
production documents. This operation is ideal to include a fairly standard or commercial part.

TopSolid offers another mode of creation: in-place design.

This working method allows you to create parts and assemblies that are linked to each other. This design mode is
useful when the parts are strongly constrained by their environment.

In this case, if the environment changes, all the parts and assemblies will be modified while respecting your
constraints.

A stair will be recalculated according to its hopper, a railing according to the balcony, a door according to its
opening.

The following exercise deals with the layout of the following balcony.

F'

v

We will start by creating the environment and then use it as a background document to position the posts. We will
then create the fillings, the handrails, the fixings, etc. Finally, we will assembly the railing in its environment to
create a layout drafting.
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Creating the environment

Al
e Right-click on My first project name and select the v Part command.
e Right-click on the part document you have just created and select the B Properties command. Click on the

Edit button. In the Description field, enter Balcony and then click on 4 to confirm the operation.

/7

e Keeping the E\ Contour command enabled and then draw the following contour.

e Right-click in the graphics area and select the -7 Sketch command.

@

e
|
|
|

Warning: To create the 3000mm dimension, click on the line. Depending on where you position the mouse,
TopSolid offers a dimension that is either parallel, projected on X or projected on Y.

§

Parallel

Projected on X
axis

ProjectedonY
axis

et

e Consider the case of a parallel dimension.

e Stillin the sketch, right-click in the graphics area with no active selection and select the Eﬁﬁ Extruded command.
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e Extrude the sketch to a height of 200mm.

Vv K e ?

Section:

[@]sketen 1 NE: |
Direction:

||Sketch1 V] |

Limit:
| Length ~ |

|200mm |

[] Center
[] Draft:

[r |

Offset limit:

|‘Imm |

[ Surface

Generally, this type of structure has a slope. This can be done in several ways, including the following.

e From the Shape tab, select the 0 Draft command.

e Enter an angle of 1.5%. Make sure that you add the % sign, otherwise the value will be expressed in degrees
(°).

e Inthe Plane field, select the front face of the balcony.

e In the Faces field, select the upper face. In this case, the 200mm dimension at the end of the balcony will be
kept.

@ X 06§ ?

Angle:
|1,5% ‘

RO?S

Plane:

|‘Shape1:Face(91] ME: ‘

Faces:

Shape 1:Face(49) |

®

Click on \ 4 to confirm the operation.

Now we will create the wall.

e Right-click on the lower face of the part and select the / Sketch command. You can use the rotary picking
technique to select the face without rotating the camera.
Reminder: E hold down: Select the first entity under the cursor (the top face).
E + E: Scrolling through the available entities.
E release: Final selection of the displayed entity (the bottom face).
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e Exit the Contour command.
e From the 2D Sketch tab, select the @ Project command.

e Select the @ Curves or edges mode and click on the following two edges.

e Clickon 4 to confirm the projection. TopSolid draws a line for each selected edge.

e Still in the Sketch, select the @ Thickened command from the 2D Sketch tab.
|

{/Frecshape = ‘“"Sheemem = ‘!

N2rDie 2

. . . D e B

@ Thickened... '
ﬂ \Ii Translated...
1

QT%— Symmetric...

DS Repetition...

As its name suggests, this command allows you to add thickness to a set of lines, centered on one side or on both
sides. It also allows you to manage the extremities. To find out more about this command, you can refer to the

TopSolid’s online help by clicking on the ? icon or by using the F1 key once the command has been selected.
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e Select the previously created sketch. Select the Dl One side type, enter a thickness value of 210mm, then
select Lines from the Extremity joints drop-down list. The other joints are used to make oblong holes, for
example. Make sure that the Construction box is unchecked.

vxE?

Profile:
PAE=E <1 A e

[] Construction

[0}
A

Type:

EBEE

Thickness:
210mm | O

Extremity joints:

| Lines ~ |

e Clickon \ 4 to confirm the operation.

e Right-click in the graphics area and select the a Boss command.
e Enter a height of 1500mm.

v K e ?

Shape to modify:
“Shape1 ~ ||

Secticn:

‘ Sketch 2 v g ‘

Direction:

‘ Sketch 2 | ‘
Lirnit:

Height v

|1500mm |
[] Center
[ Draft:
Iy |

Offset limit:

|1mm |

[] Extends below

Note: If the boss does not work, select Absolute Z axis in the Direction field.

e Click on 4 to confirm the boss.
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You should obtain the following result.

° B Save the part document.

Creating the background document

We will now use the environment as a background document; it will be used for the design but will not appear in
the bill of materials nor drafting documents.

A background document can be of different types:

- Part

- Assembly

- 2D Drawing
- Etc.

In our case, the background document is a part, but it could have been an assembly modeled in TopSolid or even
an assembly resulting from a 3D file import (IFC, Rvt, Step, etc.) or a 3D scan (on-site measurements or scan).

You can also change and even break the link with the background document to make the future railing independent.

.
e Right-click on My first project name and select the ™ Assembly command.
e Right-click on the assembly document you have just created and select the B Properties command. Click on

the Edit button. In the Description field, enter Railing and then click on v to confirm the operation.

i
e At the top left of the screen, click on the 2 TopSolid 7 icon and select the File > ELU Background Document
command. Select the Balcony document.

&7 % 3

Background Document

Document:

i Balceny Do

Transparent

The Background Document command only displays the open documents in the drop-down list. Therefore, make
sure that the Balcony part document is open before selecting the command.

e Check the Transparent option, then click on v to confirm the operation.

We can now design the railing.
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Creating the railing

Introduction to constrained linear pattern

In TopSolid, a repetition is divided into two parts:

- what you can repeat (Entities and Repetition fields);
- how to repeat it (Pattern field).

A pattern can be common to several repetitions, so you do not have to redefine it each time.

Usually, the object to be repeated is positioned and then the pattern is created. In metalwork, often times the
inverse is true, because the position of the object is given by the pattern itself (posts, bars, etc.).

TopSolid includes a particularly popular pattern to calculate the distributions: the fooe] constrained linear pattern.
This has two installation methods.

Icon Description Use Image

Ideal for calculating a repair
~*  Between points = between elements (walls, posts,
etc.) with a certain orientation.

. L
L
4
Application centered on a plane
or with an offset from the edge.
> On plane Useful for positioning elements
on a plane (post on concrete,
screws on sheet metal, etc.). A é e >

And different calculation methods:

Icon Description Use

Divide the distance (D) by the
number entered. Ideal for
evenly distributing elements
(screws, supports, drillings, etc.).

n .
e Fixed count
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Keeps a maximum distance
between the instances (S). The
Thickness (e) option allows you
_— Maximum to take the thick.ness of the
wols distance repeated element into account.
Ideal when the distribution must
comply with a standard or
resistance constraints (railing,
structural posts, railings, etc.).

Divide the distance by a step (P)
with or without a quantity.
The distance is respected. The
17y Step margins (d1 and d2) allow you to
precisely position the first
instance or to give a minimum
distance to the extremities.

Equivalent to Step mode but
17 Unit Step with a module (n).

For more information about the [+<<] Constrained linear pattern command, refer to the online help.

Post distributions

e From the Construction tab, select the [+-<] Constrained Linear Pattern command.

-
e Select the On Plane mode.
e Inthe Direction field, select the edge as shown below.

This field defines the direction in which the distribution of the posts will be calculated.

TopSolid

Part 2 - In-Place Design of the Railing
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e Inthe Support plane field, select the face as shown below.

The support plane will define the orientation of the post. In this case, it will be perpendicular to the ground and
therefore be slightly inclined.

Note: If we had wanted to position the vertical post with a wedging, we would have had to recreate a correctly

oriented plane using the & icon.

e In the Start geometry and End geometry fields, select the following planes.

We will now position the posts in relation to the edge of the balcony.

e Openthe . Axis Position dialog box and select the - Offset mode.
e In the Reference geometry field, select the plane as shown below.

e Make sure the Offset box is checked and enter a value of 40mm.
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TopSolid displays a preview of the post distribution.

e Make sure that the yellow arrow in the center is pointing toward the inside of the balcony.

Note: If there had been no slope, TopSolid would have automatically selected all the planes necessary for the
calculation and positioning of the pattern.

e Openthe o Distribution dialog box and select the o Maximum distance mode.

e Enter a maximum spacing of 1000mm, uncheck the Thickness box and check the Edge to edge box.

Note: In the image above, the orange frame on the left indicates the position of the first post and the orange frames
on the right indicate the repeated instances (in this case, four).

You can now add offsets to correctly position the first and last post.
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e Select Distinct margins from the drop-down list, then check the Start margin and End margin boxes. Enter a
value of 100mm for each of the margins.

Note: You can also enter a value for the margins and offset directly in the graphics area.

° # Pin the dialog box, then click on \ 4 to confirm the operation.
We can now create the second pattern.

e Fill in the following fields for the constrained linear pattern.

Direction

Support plane

Start geometry and End geometry

Offset value: 40mm

e Clickon v to confirm the operation.
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Now that the patterns have been calculated, we can insert the posts and repeat them.

e From the Project tree, ﬁ drag the previously created Post + Plate assembly into the graphics area of the Railing
document.

TopSolid switches to the positioning context. You can then add constraints to the inserted element in order to
position it in the assembly.

From the Assembly tab, select the ‘<Q Frame on Frame command.
In the Source frame field, select Post + Plate from the drop-down list.
In the Destination frame field, select the frame as shown below.

e C(lickon \ 4 to confirm the positioning.
e From the Construction tab, select the ﬂ Repetition command.

o Select the previously included post as the entity to be repeated. Click in the Pattern field to enable it. Select a
point of the constrained linear repetition as shown below.

vxi?

Entities:

[ Hide

Repetitions:

[ Include eriginal instance
Pattern:

| -] px

[] Create folders

e C(lickon \ 4 to confirm the repetition.
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e From the Project tree, E drag the previously created Post + Plate assembly into the graphics area of the Railing
document.

L4
e From the Assembly tab, select the < Frame on Frame command.
e Inthe Source frame field, select Post + Plate from the drop-down list.
e In the Destination frame field, select the frame as shown below (the one with a cross).

e From the Construction tab, select the ﬂ Repetition command.

e Select the previously included post as the entity to be repeated. Click in the Pattern field to enable it. Select a
point of the constrained linear repetition as shown below.

e C(lickon \ 4 to confirm the repetition.
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You can see that the two posts are colliding.

You can modify the patterns to adjust your work at any time.

e Right-click on one of the repeated posts along the longest length of the balcony and select the«”  Edit Pattern
command.

\ 4

TopSolid automatically adjusts the positioning of the first post and calculates the repetition.

e In the Start margin field, adjust the value from 100 to 160mm, then click on to confirm the operation.

e Proceed in the same way for the second repetition, but this time by modifying the end margin.
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We will now test the repetition by modifying the environment.

° B Save the Railing assembly document.
e Return to the Balcony part document.
e Double-click on one of the side faces of the slab to display the dimensions.

e Double-click on the 3000mm dimension and adjust the value to 3850mm.
The balcony document needs to be updated.

o Double-click on one of the side faces of the slab to hide the dimensions. This action is not mandatory, but you
should be aware that the background document keeps the display of the document as is. In other words, if you
leave the dimensions displayed, when you return to the railing assembly, the dimensions will also be visible.

° B Save the Balcony part document.
e Return to the Railing assembly document. You will notice that a post has been added.

If you wish to check the center distance of two posts, TopSolid has a fast measuring system. You simply have to
press and hold down the Ctrl key and select the faces as shown below. The distance is then displayed in the status
bar at the bottom right of the screen.
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. Z=+000,000 gf Visualisation: 0,2mm 15°  Distance: 904,566353mm

TopSolid also has an advanced measurement system. You simply have to right-click in the graphics area with no
active selection and the select the T Analyze Geometry command.

For more information, refer to the online help.
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Creating the right filling

e Right-click on the face as shown below and select the é Sketch command.

e Draw the following sketch.

e Confirm the sketch.

e Right-click on one of the segments and select the r Extruded bar command.
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In the Family field, select Full flat section NF A 45-005.

e |nthe Code field, select 40 x 10.

The four modes below deal with positioning.

~

Sketch/Segment/Profile/
Edge/Face

+

* k‘/

Two Points Frame and Length

Part 2 - In-Place Design of the Railing

Select the |_\ Sketch/Segment/Profile/Edge/Face mode. This mode allows you to select a segment, a profile
or a complete sketch.

7]

Constrained positioning

Each extruded bar has a reference direction and an orientation in the form of an angle.

In the Profile field, select the previously created sketch.

e Adjust the orientation to 90°.

TopSolid

Family:

Code:
40= 10

[D+* 7 Il
Profile:

|| Sketch 2:5egment(3)

| dh

Reference direction:

A |sketch 2

V|q}|

Crientation:

a0

[ Invert

| # Full Flat Section, NF A 45-005 v|
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The lower part of the dialog box deals with the positioning of the extruded bar. Each extruded bar has nine
standard positioning points.
You can select the point either in the dialog box or directly in the graphics area.

Horizontal shift:

|Umm |

Vertical shift:

|Umm |

e Position the extruded bars as shown below so that they are centered on the post.
e Enter a vertical shift of -5mm, otherwise the extruded bars will be positioned directly above the posts.

Family:

| Full Flat Section, NF A 45-005 v]
Code:

a0x 10 v|
B+t il

Profile:

@] sketen 2 ME: |

Reference directicn:

Sketch 2 o

Adjustment
Crientation:

L L
-1

Horizontal shift:

|-5mm |

Vertical shift:

|Umm |

e C(lickon \ 4 to confirm the operation.
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We will now create a bar with a full circular section of @12mm with a maximum distance of 110mm.

oo

e From the Construction tab, select the Constrained Linear Pattern command.

o Selectthe *" Between points mode.

e Select a point in the center of the left edge of the previously created low extruded bar as the starting point.
e Select a point in the center of the right edge of the previously created low extruded bar as the end point.

e Select a vertical edge of the left post as the vertical direction so that the bars are parallel to the posts.

L ]

e Select the Maximum distance distribution mode.

e Adjust the maximum spacing to 110mm.

o Check the Thickness box and enter a value of 12mm. This value corresponds to the width of the bar.
e Uncheck the Edge to edge box and select Equal margins.

i g
| o Drein Centes <708 ||

Lp drechon
e

|
|
|
||
||
|
i
|
I
i
i
i
|
|
1
|
i

o Clickon \ 4 to confirm the pattern.

e From the Modeling tab, select the r Extruded Bar command.
o Select the Full Circular Section, NF A 45-003 family and the 12 code.

e Select the k/ Frame and Length mode.
e |n the Destination frame field, select the frame as shown below.
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We could measure the height of the bar with the measuring tool. Unfortunately, if the gap between the two rails
changes, you will have to think about adjusting the height of the bar.
TopSolid is able to keep this measurement by creating a parameter.

'S

e Inthe Length field, click on the - icon and then select ™ Distance Parameter.

e Inthe Name field, enter BarHeight. This will make it easier to identify the parameter.

e Select the bottom face of the top rail as the first geometry and the top face of the bottom rail as the second
geometry as shown below.

.....

=L

— = b

|BalHeight : R

~ First geometry
Type:
Plane v/

Geometry:
|| Up lane <706> | EEl ‘
~ Second geometry

Type:
Plane v/

Geometry:
Down Plane <7 v| dr I

[ Signed value
Result:
|&_ﬂ]mm

e C(lickon \ 4 to confirm the parameter.

e Inthe Extruded bar dialog box, make sure that the shift values are set to Omm.

The bar is normally correctly dimensioned.

e Clickon \ 4 to confirm the inclusion of the extruded bar.

78 TopSolid



TopSolid’Steel - Basics

e From the Construction tab, select the ﬁl Repetition command.

e C(lickon \ 4 to confirm the repetition.

Part 2 - In-Place Design of the Railing

Select the bar as the entity to be repeated and select the previously created constrained linear pattern.

Entities:

| Profilé rectangulaire creux 50 x 25 = 2 NF A 49-646 - Onf

[ Hide

Repetitions:

[ Include original instance

Pattern:

“ Pattern 3

[ Create folders

We will now repeat the rails and the bar. In order to avoid redefining everything, we will build on what has already
been created with the posts.

From the Construction tab, select the ﬁ Repetition command. Select the two rails as the entities to be

repeated. In the Repetitions field, select the bar.

In the Pattern field, click on the & icon and select ¢ Pattern.

Click on one of the posts, then click on \ 4 to confirm the operation.

v X ?

This step allows you to derive the pattern of the posts. This is mandatory if the filling pattern is to be modified

without affecting the pattern of the posts.

e Clickon \ to confirm the repetition.

vXE?

Profilé rectangulaire creux 50 = 23 x 2 NF A 49-646 - O
Profilé rec ire creux 50 = 25 x 2 NF A 49-646 - On

[ Hide

Repetitions:

2

[ Include original instance
Pattern:

[patiema EE

[] Create folders

TopSolid

79



Part 2 - In-Place Design of the Railing TopSolid’Steel - Basics

There is an excess filling. Indeed, since we used the pattern of the posts, the quantity is the same.

T}

e Right-click on one of the repeated fillings and select the «.- Exclusion command. Select the last occurrence as
shown below.

e C(Clickon \ 4 to confirm the exclusion.

You should obtain the following result.

Note: You can return to the Balcony part document at any time to vary its dimensions and therefore confirm your
parameters.
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Creating the left filling

On the left side, we will create a sheet metal that will make the connection between the posts.

e Right-click on the front face of the life side of a post as shown below and select the 'I/ In Place Part command.

TopSolid creates a new part document and switches to the sketch context.
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You can reorient the sketch so that the vertical is that of the posts and not that of the stage.

=12
e To do this, from the 2D Sketch tab, select the 3. Position Sketch command.
e Select the Vertical Direction option and select one of the edges of the post as shown below. The arrow must

be pointing upward; to reverse it, click on the icon to the left of the Vertical Direction field.
v X ?
»

@ Solving (Sketch 1)

Support plane:
A |Shape1 < 297>:Face(123) (Raili v| op

=
z

|Alﬂsu|ute Origin Point v| B

() Horizontal direction (X):
(®) Vertical direction [Y):

¢ |-Shape1 <459>:Edge() (Railin v| s

|

|
Crigin point: [ \

|

]

I

L—"—-;"-.-.-.--J".-.-.-.-.-.-_r_—.-.n.—
l

W

e Clickon \ 4 to confirm the operation.

e Draw the sketch shown below using the ] Rectangle command.

| — : gy

Note: If automatic dimensioning is enabled, you simply have to delete the height dimension of the rectangle in
order to constrain it with respect to the post and the ground. If the post is modified later, the rectangle will follow.
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e Right-click in the graphics area, making sure that there is no active selection and then select the ‘i Sheet
Metal on Sketch command. Enter a thickness of 1.5mm and an offset of 5mm.

Thickness:

|1_5mm

Invert:
] |True

Base shape
(O Extruded shape

(@) Flat shape

Section:
[ = |sketch 1
Limit:

Length

|650mm

Center

Offset limit:

|‘Imm

Invert

|5mm

[ Invert

e Clickon \ 4 to confirm the operation.
e Right-click on the sheet metal and select the @ Attributes command to change its color. Select the color pink.

e Right-click on the inner edge of the sheet metal part and select the 7 Flange command.

In Place Editing

End Inserting Alt+Home

Sketch...

Selection
Show Only
Fillet...

Chamfer...

Flange...

Hem Bend.!’.}

View Horizontally

Others 3

Sheet Metal on Sketch (Sh...
Edit...

8%3
Edit Sketch... k
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e Select the lower inner edge as well.

|
ST
S
<l
_0-..-&0-_. =
—_——— e —
[] Gote nesghbour borders

] Release bends extremities

A

[ icentidy comers refief (for extraction)
[ Create sketches

';. End lnserting

e Clickon \ 4 to confirm the operation.

e Viathe contextual menu, add two T’ hem bends as shown below.
vXE?

Reot edges:

Edges  Invert  Rever.

0.2mm |

Additional rolling up:

o |

Automatic rolling up

e Clickon \ 4 to confirm the operation.

The part is now complete.
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. o % In Place Editi . .
e Return to the assembly editing by clicking on the & plmalasied hutton or via the contextual menu without

active selection.

4% InPlace Editing 5
g End Inserting  Alt+Home
'i Sketch...
? Analyze Geometry...

Carneras 3

Creating the handrail

e From the Modeling tab, select the g Extruded Bar command.
e Select the Hollow Square Section, 1ISO 4019 family and the 40 x 2 code.

&
e Selectthe* Two points mode and select the two points as shown below.

Family:

| & Hollow Square Section, 150 4019 V|

Code:
40 = 2 S

N

First point:

|Midd|e:5hape‘l <459>:Edge(542) v| da

Second point:

||Midd|e:5hape'| < 207=:Edge(342) V| LH |
Reference direction:
A |Shape 1 <297=:Face(637) w | dp
Crientaticn:
90"
[ Invert
.- - e
Ed . 3
o - s

Horizontal shift:

Omm

Vertical shift:

Omm
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By default, TopSolid selects the Z axis as the reference direction. Since the balcony has a slope, you will have to
redefine this orientation.

e In the Reference Direction field, select the top face of the railing.

Warning: TopSolid keeps the values which were last used by the command. Make sure that the shifts are set to
Omm.

e Clickon \ to confirm the inclusion of the extruded bar.
e Repeat the operation on the second handrail.

vx§a?

Extruded Bar

Family:
[/ Hollow Square Section, 150 4012 -]

Code:

[40-2 <
|_\'<4” o

First point:

||M\dd\e‘5hape1 <220>:Edge(542) v| & |

Secend point:

Hded\E‘Ehapﬂ <M6>:Edge(542) v| & ‘

Reference direction:

Ehape1 <2205 Face(637)

Orientation:
£

[ nvert

Horizontal shift:

Jomm

Vertical shift:

[omm
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e Inthe Reference direction field, select the top face of the railing.

| IV SYUGIT STULI, I 1D |

Code:
402 v|

et llin

First point:
||Midd|e:5hape‘| <229>:Edge(542) v| dh |

Second point:

||Midd|e:5hape1 <446=:Edge(342) v| dh ‘

Reference direction:

|| Shape 1 <229>:Face(637)

Adjustment

Orientation:
o0 |
[ Invert

e C(Click on 4 to confirm the inclusion of the extruded bar.

Part 2 - In-Place Design of the Railing

e Right-click on one of the extruded bars and select the E Miter Trim command.

e Select the second extruded bar.

e Clickon \ 4 to confirm the operation.

TopSolid
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Right-click on the left handrail and select the m Planar Trim command.
Select the left wall as the trimming plane.

Click on 4 to confirm the operation.
Repeat the operation on the right wall.

Click on 4 to confirm the operation.

We will now create the wall fixing plates.

e Right-click on the face of the left wall and select the '/ In Place Part command.

Sketch...

Wiew Along Mormal N

Boss 1
Cthers 3

Shape 1

Hide Background Document

Transparent Background Dacument

Others

TopSolid creates a new part document and switches to the sketch context.
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e At the top right of the screen, click on the arrow as shown below.

e Select the a Cut mode. TopSolid cuts everything between the camera and the sketch plane.
e Draw the sketch as shown below.

40—

Note: The extruded bar has a slight angle due to the slope of the balcony. This being weak, we will not need to

reorient the sketch in relation to the extruded bar.

e Right-click in the graphics area, making sure that there is no active selection and then select the v Sheet
Metal on Sketch command. Enter a thickness of 10mm.

e C(Clickon 4 to confirm the operation.

e Right-click on the sheet metal and select the @ Attributes command to change its color. Select the color light
purple.

e Right-click on the following edge and select the L Angle Relief command.
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e Select the second edge as shown below.
e Select the Chamfers and Identical Offsets options and then enter an offset of 5mm.

vx§?

e Angle Relief

Relief type
() Fillets

(@ Chamfers
Offeets
(@) Identical
() Different
Offset:

|5mm

O

Click on v to confirm the operation.

Right-click on the top face of the part and select the G Drilling command.
Create a @9mm drilling positioned as shown below.

(U

Diameter:

‘Qmm |

SHAYEN

Taper

Taper hole:
| ‘ False ‘

Angle:
| |

Color:

P

<unspecified> o/

Machining process:

<unspecified> x

Click on v to confirm the operation.
Confirm the in-place editing context.

Right-click on the left handrail and select the -4 planar Trim command.
Select the top face of the plate as the trimming plane.
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e Duplicate the plate. To do this, press and hold down the Ctrl key and then ﬁ drag the part.

o | &
\

Note: You can also use this tip to copy operations in a part document.

TopSolid switches to the positioning context.

e Position the plate using the following constraints.
o Select the back face of the plate, then the right wall.

=|Plane on Plane 3|
L

Warning: Remember that the handrail is not perpendicular to the wall.
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e Select the edge as shown below, then the front face of the handrail.

Axis on Plane 1
= 0

e Select the upper edge of the plate, then the upper face of the handrail.

<3 Point on Plane 1
- | om—|

Axis on Plane 1

'=[Plane on Plane 3

The plate is displayed in blue, which means that it is fully constrained.

e Confirm the positioning context.

e Right-click on the right handrail and select the ﬁ Planar Trim command.
e Select the top face of the plate as the trimming plane.

e Clickon \ 4 to confirm the operation.
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During assembly, the post may interfere with the positioning of the screw on the plate side. The plate on the left
handrail is the same as that on the right handrail, but you can change the right plate. This concept is called
"derivation for modification". The plate can be modified while keeping a link with the original part.

A second possibility is the "copy for modification." In this case, the link is broken and the plate is completely

independent. Please note, this action is irreversible and only works on parts that were not created in place, which
is not our case.

To fully understand how this works, here are a few examples of modifications made to the different cases.

Action Original Plate Repositioned Derived for Copied for
modification modification

1  Adjusting the height of the
original plate

2 | Offsetting the drilling of the plate
derived for modification

3  Adjusting the diameter of the
original plate

4 Adjusting the width of the plate
copied for modification

-k
R
-
-

1001

1: Only the plate copied for modification is not affected by the change in height.
2: No modified plate apart from the one derived for modification.
3: Only the plate copied for modification is not affected by the change in diameter.
4: No modified plate apart from the one copied for modification.
=3
e Right-click on the right plate and select the Others > ¥ Derive Part for Modification command.

Selection

Show Only

r] In Place Part...
/ Sketch...

m View Along Mormal N

Others

-

Inclusion 6

Edit...

Qe

Replace Wizard...

Others

-

Part <1292>

I

Edit Pesitiening...

Y

5

In Place Edit

| BB Hide g j Freeze Document
|| x Delete @ Rename...
. ccurrence Properties...
‘ '(? Attributes, tﬁ 0 Prop
| % i :—:-'; Change Representation...
| T Open Document g Replacer
| L'] Zoom I—:c:- Show in Project Tree
| = ;
‘ e .| Y predefined Drafting
—_— =V . L
| Shape 1 <1293> ¢~ DenvePart for Modffication... L\\)
1 - 20 e nl
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e Select the Derived Part (New designation) template. This will allow you to freely change the designation of the
plate.
e Double-click on the plate to edit it in place.

e Right-click on the plate and select the @ Attributes command to change its color. Select the color pink.
e From the Shape tab, select the : Faces Modification command.

—fhs
e Select the ~ Move mode. Click in the Faces field to enable it and select all of the faces as shown below.

e Select an edge of the plate as the direction and enter a value of 20mm.

Faces:

Face{Shape 1:Face(255))
Face{Shape 1:Face(408)) ok
Face(Shape 1:Face(49))

| Face(Shape 1:Face(276))

s UK
Direction:

[ [erereamers o |

WValue:
|10mm |

e Clickon \ 4 to confirm the operation.

Note: This command also allows you to resize the parts (adjusting thickness, drilling diameter, dimensions, etc.) by
disregarding the previously performed operations on the part. It is therefore very useful to modify the parts which
have been imported that were not designed in TopSolid.
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. L % In Place Editi . .
e Return to the assembly editing by clicking on the & plmalasied hutton or via the contextual menu without

active selection.

4 In Place Editing

#  Sketch...
" Analyze Geometry...

Cameras 3

Modifying a design step from the Operations tree

Our design is now complete. We saw previously that making a change to the background document (balcony) will
automatically change the railing.

You can also to go back to a previous design operation using the Operations tree which contains the chronology of
everything that has been done on the document.

e Return to the Railing document or open it if it has been closed.
e Display the Operations tree. If the tree is not visible on the screen, click on the 'Q TopSolid 7 icon and select

=
the Display > |—_ﬁ’ Operations command.
e You can reposition the Operations tree. To do this, click on the upper bar of the tree, then while holding down

the left mouse button, 2 drag the tree to the desired location.
7 | H=H-A- /7 2 GIERESTH
0 Home f}ﬁ\ssembly - 'fMudeIing - L—_'Mechanism -

PR IMT %284

-
Operations H 4 X Start Page

. 2

ev [ Dot FIHSHEE  ?

= Modeling Stage

L’ Replacement 1 (Part <1470x)

___P‘; Planar Trim 4

{0 Positioning 3 (Part <1292>)

---'"E Planar Trim 3

o-#% Inclusion 5 (Part <1284>)
---'"E Planar Trim 2
5-%3 Planar Trim 1

TopSolid offers four types of positioning depending on where you drag the tree.

- Hooking on one side (left, top, right or bottom). If you get close to an edge, TopSolid then offers to hook the
tree on it by displaying a blue frame with arrows.

Ranion v ron = tesonen timm Ty
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Basics

- Freely position outside of the TopSolid window (ideal for use on multiple screens). You simply have to

drag the tree outside of TopSolid.

7 HBU=f-A-S

oot e = i = e = S < 0020 = g0

-Dxl

P P p—— |
»n

£ Msin courante (10)
® I, Remplacement 1 (Platine droite <1739>)

Posiionnement 3 Platine gauche <14775)
Coupe plane 3 (1)
¥ nclusion S (Patine gauche <1466>)
> 73 Coupe pane 2(1)
© ™3 Coupe plane 1 (1)
¥ Coupe danglet 101)
Profile s (Profilé aré crew 9. 2,150 019)
r Profl 4 (Profile car crewx 40 x 2150 4015)

m;! ssage (1)
Inchusion 4 (Remplissage cété gauche <11543)

< ¥ Gldr:wpx rampent
* ) Images
& 1/ Matériou et revitement

/M..m.m.n.,ﬁn.g conédrit <1060%)
@ # Répétitions

5 P Prefie 3 (rofi ron plein 12, NF A 45-003)
= Paramite disance (HauteueBamens)
-] Motif lindaire contraint (Motif 5)

153 P2 ot i 0 016 250 |

&4 Postionnement 2 Post + Plte <418>)
44 Posiionnement | Post + Plate <227>)
T3 Résolution (Esquisse 1)
1

. Paramtrage nom document (3)
4 Paaméteé (Nom)
£ Parametre tese tabulé (Unir)
ot Parametae enter (Urion?)

b=
[ Opérations | 8% Rechecres
e

- Grouping with an existing tree (here, the Project tree). You simply have to @ drag the tree onto the central

part of an eX|st|ng tree. TopSolid then adds a tab at the bottom of the tree.

(e 5] £ st 3| Zisgmei 3 -
LT U‘Sé BEBBER TR

- Yoo Yoo [0 e Vemipmhen: i 1Y

tree.

e X OO V- iWOID ZOMOE - Vislaaon: 20 15

96

Mosaic on an existing tree. You simply have to @ drag the tree onto the upper or lower section of an existing

TopSolid
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e Place the Operations tree on the left.

Here, we will therefore find all the operations performed in the active document, from the most recent to the
oldest starting from the top.

e From the Operations tree, double-click on the Constrained Linear Pattern (Pattern 1) operation to edit it.
o Adjust the offset from 40mm to 80mm and the starting margin from 160mm to 200mm.

e (Clickon \ 4 to confirm the pattern.

e From the Operations tree, double-click on the Constrained Linear Pattern (Pattern 2) operation to edit it.
e Adjust the offset from 40mm to 80mm and the end margin from 160mm to 200mm.

e Clickon \ 4 to confirm the pattern.
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You can also display the assembly in a previous state.

e From the Operations tree, ﬁ drag the Modeling Stage cursor between the Solving (Sketch 2) operation and
the Repetition 2 operation.

Operations

i
*

Y ) O O O O Yy Oy O Oy O Y L
=y
3
g
-
m
=
3
—
&
m
=
3
K

: e (Be &g,
+)-[=~] Constrai ﬁ:ear Pattern (Pattern 5)
]r‘ ExtrudedfBar 2 (Full Flat Section 40x= 10, NF A 45-003)
]r Extrude r 1 (Full Flat Section 40 10, MF & 45-003)
7-1(i Sohving (fketch 2)

+)-{=] Constraiged Linear Pattern (Pattern 3)
]aﬁ- Repetition 2

]&Eﬁ- Repetition 1

& Positioning 2 (Post + Plate <293>)
o-&. Positioning 1 (Post + Plate <225>)
71 Selving (Sketch 1)

]E Document Name Parametring
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In the tree, all the operations located after the cursor appear in gray and no longer appear in the graphics area.

e OO O oy OO IO o O

== Modeling Stage

g Repetition 2

{17 Positioning 2 (Post + Plate <288>)
- Repetition 1

#-{17 Positioning 1 (Post + Plate <229>)
[#-[+] Constrained Linear Pattern (Pattern 2)
[#-[+] Constrained Linear Pattern (Pattern 1)
[ Document Name Parametring

In our case, we have just finished positioning the posts.

As you can see, a design can involve a large number of steps. In order to facilitate the modification of a project or
its subsequent reworking, you can organize the Operations tree.

e From the Operation tree, select the Repetition 2 operation, press the Shift key and while holding down the
key, select the Constrained linear pattern (Pattern 1) operation. TopSolid selects all the elements present
between these two operations.

e Right-click in the graphics area and select the "/ Folder command.
e Rename the folder Posts.

o
&I

= Modeling Stage

=

Py
LA

5]

End Inserting  Alt+Home

Selection
Attributes...

Delete

Folder l}

Merge Positionings
Zoom

Others 3

Customize...

We have seen previously that to go back to a previous operation you simply have to move the Modeling Stage
cursor. Another method exists.

e Right-click on the Extruded bar 4 operation (this operation must correspond to the left handrail) and select the

]
Others > ™= |nsert Before command.

TopSolid

o Coore Coction A0 0 ICA ANOY
End Inserting  Alt+Home
Extruded Bar 4
Folder
Others L4 m Deactivate
oS ;7 Condition...

Freeze
= Modeling Stage
j Posts x Delete
e~ Decument Mame Parametring @ Rename..

,.‘ﬂ" Information...

{ﬂ) Systemn Information...

€ Rebuild
&.‘ Insert Before I}

ﬂ__? Move Before Insertion
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e Using the Shift key, select all the operations between the Posts folder and the Modeling Stage cursor, then

right-click and select the "/ Folder command.
e Rename the folder Filling.

Ej"'r Exctri 4 21504

- § Extru 40 % 2,150 4

£

£ End Inserting Alt+Home

E Selection

£ Delete

[E
Folder

; s

B Zoom

[E

[-p | Posts Others 3

[#-+ | Decument Mame T —

‘E Distance Parameter (BarHe...

Others 3

—
When the Modeling Stage cursor is not positioned at the end, TopSolid displays the ¢ icon on the document tab
to warn the user.

[s W Railing™ - TopSolid 7
[l

g ¥ L.' Mechanism % |/ \ Simulation ¥ # 2D Sket
"IF'F'- "IF'F'- +F'; ‘ # /'/-. f;: /‘!":'; ‘ d -.

W TN LA S iy Wi WAL i
e | $LoES |\ DL

ﬂbtartpage ﬁ Balcn:m).r"r E Railing™ gl
S

—
e Click onthe ¢ End inserting icon to move the cursor back to the top of the tree.
e Create a last folder called Handrail with the remaining operations.

= Modeling Stage
| (™ Replacement 1 (Pigce Derived <4107x)

3

+| Filling
+ | Posts
[-p | Document Mame Parametring

TR &Y [ ot 2o [FIE
-=p Modeling Stage

i/ Hand Rail

| Filling

| Posts

| Document Mame Parametring

Note: A final tip to move the Modeling Stage cursor is to click on it and, while holding down the Alt key, press the
up or down arrow on the keyboard.
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There are a number of options that can be enabled/disabled at the top of the Operations tree.

lcon
&
n

wi
vl

@]

o
e
&

&b

E::

TopSolid

el @tde FIBSE ?

You will find below the description of each option (taken from the TopSolid online help).

Command

Collapse all: Allows to collapse all opened sub-folders.

Show search: A field appears to fill the beginning of a word to find it in the tree. The tree is automatically unrolled and the first
matched word found is highlighted. The % icon allows to empty the field.
Show folders counts: Display the information counts found in the tree. For example, in the entities tree, Sketches (5) means that
there are 5 sketches in this folder.
Show definitions: If this mode is disabled, a fillet in the operations tree does not display any information. By enabling this option, an
information node appears under the fillet and displays its parameters.
Allows to display a subnode named References under the elements which depend on other elements. These latter elements appear in a
list when you expand the subnode.
Allows to display a subnode named Back References under the elements that other elements depend on (in the same document). These
latter elements appear in a list when you expand the subnode.
Show parent and children operations: Display the parent and children operations. For example, if this mode is activated in the
entities tree of an assembly, in the Parts folder, you are able to unroll { ® } a sub-assembly and display its positioning and inclusion_ If
the made is disabled, you are not able to unrall this sub-assembly.
Show entities: This mode, only available for the operations tree, allows to display the operations entities. By unrolling the operation,
an entities sub-folder will be displayed ( ® ). For example, by unrolling a extruded, the shape and the height dimension will be
displayed.
Show synchronizations: This mode, only available for the operations tree, allows to display synchronizations (for example, parts
modified according to an assembly geometry).
Track entities/operations: When selecting an entity or an operation in the graphic area, it is also highlighted in the tree. By default,
this mode is disabled in the projects tree.
Sort entities in alphabetical order: This mode, only available for the entities tree, allows to sort entities in alphabetical order to find
them easier.
Show entities that are not available. This mode, only available for the entities tree, allows to show entities even if they are not
available, like for example a created plane when the inserting cursor is under it.
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Entities tree

TopSolid has another essential tree: the Entities tree.

e To display the Entities tree, click on the 2 TopSolid 7 icon at the top left of the screen and select the View >
I:Ej Entities command, or right-click on the upper bar of an existing tree and select t% Entities.
P HGELRN-A- L2
B Home [ assembly 5 Py Modeling 7 g Mechanism =
PRI 2y a| 4

-
© Analysis
™ w5 r L i
ev a2 [ 845
- J"vf Changes
== Modeling Stage
Hand Ral E . -
- and Rai &= Cutting Conditions
Filling >
Posts I:'— Entities h
Document Name Parametring "
s Events
M Executions

e Position the Entities tree on the Operations tree.
The Entities tree automatically regroups all the created entities, which can be planes, sketches, parameters, etc.
e From the Entities tree, open the Parameters folder. We find the BarHeight parameter.

e Open the Sketches folder, right-click on Sketch 2 and select the I Edit command.
[ties

= -2
'|-'_E|!5"‘9t ;e 2o [T 24 5 ?
%\~ ek ea e
O -4 Constraints
-9 Parts
% Representations
-Gyt Sketches
B - P 4l Sketch 11 -
@6 Cuts ) Selection
[-% Cameras 2@ Show Only
-0 Envirenmen) g
_____ i Compass I\D Folder
O - Patterns | 7 gpep
O -5 Frames |
O -0 Planes Others b
O G- Axces —
[l @5 Points Solving (Sketch 1)
@79 Parameters % Edit...
-0 Styles - %t
- Background| == C°PY =
-3 Synchronize Others »
Sketch 1

Note: If the symbol (-) appears in front of a sketch in the Operations/Entities tree, it means that the sketch is
underconstrained.

(0]

e Right-click on the 18mm dimension and select the | Deactivate command. The dimension is in brackets; it is

no longer driving but just informative.
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e Add a coincidence constraint to position the segment as shown below. To do this, @ drag the segment onto
the edge of the post.

(150)

|

e Confirm the sketch by double-clicking with the right mouse button in the graphics area without active selection.

You will notice that the BarHeight parameter has been automatically adjusted.

° B Save the Railing assembly document.
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Bill of materials of the railing and identification

General bill of materials

This bill of materials allows you to have a global and tree view of the assembly. It is useful for viewing the different
sub-assemblies and their constituents.

e Right-click on the Railing assembly document's tab and select the r Bill of Material command.

e Select the Multi-level template from the Steel Standard Templates - United States folder and click on Q? to

confirm the operation.

e Clickon 4 to confirm the Assembly dialog box that appears.
e Rename the following parts:

- Filling left side

[] Cccurrence index:

| Standard properties ” User properties

MName:

Filling Left Side

Description:

[Filling Left Side

- Leftplate

[] Cccurrence index:

| Standard properties ” User properties

MName:

Left Place

Description:

|Lef-t Plate

- Right plate

[] Occurrence index:

| Standard properties || User properties

MName:

Right Plate

Description:

Right Plate
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When renaming, TopSolid reorganized the bill of materials by applying a sorting to the designation (default sorting).
As a result, the bill of materials frames are no longer in order.

1D amy DESCRIPTION
1 Railing
1 Filling Left Side
28 Full Circular Section 12, MF A 45-003
4 Full Flat 40: 10, MF A 45-005
4 Full Flat 40: 10, NF A 45-005
1 Hollow Square Section 40 = 2, 150 4019
1 Hollow Square Section 40 = 2, 150 4019
1 Left Plate
7 Post + Plate
1 Plate
1 Post
1 Right Plate

e To reinitialize the indexes, select the =~ Reinitialize Bill of Material Indexes command from the Bill of
Material tab.

° B Save the bill of materials.
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Bill of materials for identification by manufacturing index

TopSolid’Steel - Basics

In order to facilitate the production of a work, you have to identify the parts and assemblies to be produced. In the
interest of optimization, it is necessary to group identical parts and assemblies as much as possible in order to avoid

creating similar production documents.

e Right-click on the Railing assembly document's tab and select the

Bill of Material command.

e Select the Part-Flat template from the Steel Standard Templates - United States folder, then click on A to

confirm.

The assemblies are ignored and all the parts are regrouped. This is possible thanks to the four display modes

available at the top right of the screen.

-
& o
Lk
Here is a comparison of the four display modes:
E ID. any DESCRIPTION
1 Railin
Top level ?
4 Filling Right Side
1 Hollow Square Section 40 = 2,150 4019
1 Hollow Square Section 40 = 2,150 4019
[E DESCRIPTION
Railing
Multi- Filling Right Side
level Full Circular Section 12, NF A 45-003
Full Flat Section 40: 10, NF A 45-005
Hollow Square Section 40 = 2, 150 4019
Hollow Square Section 40 = 2, 150 4019
E 1D any DESCRIPTION
1 Railing
Flat 28 Full Circular Section 12, MF A 45-003
8 Full Flat Section 40x 10, NF A 45-005
1 Hollow Square Section 40 = 2, 150 4019
1 Hollow Square Section 40 = 2, 150 4019
1 ID. QTY DESCRIPTION
S 1 Railing
Asi’)e"l‘b'y A1) 4 [Filling Right Side
nly
L./1A2 7 Post+ Plate

To calculate its groupings, TopSolid uses two elements by default:

- the properties used as the columns in the bill of materials;
- the geometry of the part.

Corresponds to the highest level.
The detail of the sub-assemblies
is not displayed.

Provides a hierarchy view of the
assembly.

This is the lowest level.

The intermediate assemblies are
hidden. This is the ideal mode to
create cutting rates.

Only the assemblies are kept
without hierarchical distinction.

Note: You can delete these criteria by editing the BOM operation and unchecking the Compare parts geometry

and Groups by properties boxes.
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Properties have a secondary role; they make it possible to order the list of parts to be indexed.
The default sorting is as follows:

- Part number

- Manufacturer

- Manufacturer part number
- Material

- Thickness

- Length

As for the multi-levels bill of materials, the indexes are calculated. We will use these indexes to identify our parts
by returning them to the assembly.

o]

1
Manufacturing Index command.

e From the Bill of Material tab, select the E
At this stage, TopSolid copies the indexes on the different occurrences of the assembly, by adding a property named
Manufacturing Index to each of them. This property is visible on each occurrence in the Parts folder of the assembly
document's Entities tree.

-t Parts (26)

. =¥ Right Plate <1739> (Simplified Representation)
. &-{13 Properties
..[7 Manufacturing Index = 6

The manufacturing index are updated manually by relaunching the command. You can delete them by using the
o]

1
E Clear Manufacturing Index command in the Bill of Material tab.
To summarize:

- Once the assembly is completed, create a Parts — Flat bill of materials.
1@

- Select the E Manufacturing Index command.
- The assembly is automatically updated with all the manufacturing indexes.
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Now let us move on to identifying the assemblies.

e Right-click on the Railing assembly document's tab and select the Bill of Material command.
e Select the Assemblies-Flat template from the Steel Standard Templates - United States folder, then click on

to confirm.

Warning: The geometric comparator only works for the parts. For the assemblies, TopSolid is based on the priorities
used in the BOM.

3

This BOM has a default index rule which can be edited using the Index Rules command.

IGM

e From the Bill of Material tab, select the E Manufacturing Index command.
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Cutting sheets

The cards are automatic drawings made up of a title block and a schedule. These are documents ready to be printed.

Extruded bar cutting sheets

e Right-click on the Railing assembly document's tab and select the j Drafting command.

e Inthe Steel Standard Templates - United States folder, open the Sheets sub-folder, select the A4 extruded bar

4

cutting sheet template, then click on to confirm the operation.

Extruded Bar Cuttings Sheet

Lt} oy DESDRIPTION MATERIAL [OATING MASS | Limm) [ A% [ AZ(™ [ CUTTIN| COMP | IMAGE
gl GS | TRIM
1 28 |Full Ciroular Sechon 12, NF A 45-003 1 w0 |0 o I-1
-
1 |Hollow Squere Sechion &0 = 2, 150 4018 2 EER 1| =
[ N
Shesl - Felze ———
B | Full izt 40= 10, NF A 45005 3 B0 |0 o -]
1=l \
1 |Holliow Sguere Sechon & = 2, 150 4019 B 3664 (44 3

lTopSold|-=  .°"

= oy
= /122000 A D
Steel [proges Cres: 3 Smie Forme
7.rue du bois sauvage 91055 Evry Cedex - My First Project zAme| 9 |U$ A
| IR v -t 103-001 - JuP " an

Note: The document template to create the extruded bars includes the symbolization of the cuts. The upper symbol
(on the left in the bill of materials) represents the front view of the extruded bar. This is the great height for
rectangular tubes, IPE, etc.

The second symbol represents the top view.

|: no cutting

[: cutting on another plane

/: positive cutting

\: negative cutting

*: disoriented cutting

/ '\: symbol calculation problem
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Example:

Angle 1: 43.5°
Angle 2: 0.9°
Symbol: /--] [--/
Extruded bar:

TopSolid’Steel - Basics

° ‘B Save the drafting document.
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Sheetmetal sheet

Part 2 - In-Place Design of the Railing

e Right-click on the Railing assembly document's tab and select the J Drafting command.
e Inthe Steel Standard Templates - United States folder, open the Sheets sub-folder, select the A4 extruded bar

cutting sheet template, then click on

L4

to confirm the operation.

o oy DESCRIPTION MATERIAL COATING MAST TH | BEND [Wimm) | Limm) |HOLES| PERI | SURF |IMAGE
gl [ mmi | = ldm) | dm2
1 Filling Left Side ] 15 & (1] Y 287 |513 .
3 Right Plte Bl B l
1 Cresl
— — 1 —es  —
7 Left Plzte l
10,1
B Plafe 1 B 160 5 13
-
ol Pt Sesl SESEN 1O Epany e | RO ERESE
T S I‘ Railing = _
210D A0
Stae! o= My Firsr Prosct Tremrin Cee D Furres
7. rue du bois ssuvage 91055 Evry Cedex | . 'y Fir=t Proj: | mrmm| 19z Ak
Herrr v Rt s i 103-001 r S

Note: This sheet can be printed directly. To do this, you simply have to select the — Print command in the system

toolbar at the top left of the screen.

° B Save the drafting document.

TopSolid
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Railing drafting

e Right-click on the Railing assembly document's tab and select the D Drafting command.
e Select the Assembly A3 ISO Landscape template from the Steel Standard Templates - United States folder.

TopSolid prompts you to select a reference BOM.

e Select the Railing — Multi-level bill of materials.

Choice of BOM ] x

Railing (0]

] Railing - Flat Parts (0)

: 1 | Railing - Flat Assemblies (0]

i Extruded Bar Cuttings Sheet - Railing (0)

...] | Sheetmetal Sheet - Railing (0}

------ Sl Failing - Multi-level (0)

v X ?

e Rotate the view so that it faces the left side. To do this, click on the sphere as shown below.

e (1]
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TopSolid’Steel - Basics

Add the top view, then the isometric view.

V. _—

Reposition the isometric view at the bottom right and switch to shading render mode

[ ]
™ [ | n o 1 o

h 1

TopSold

2 runtn R B
e B T -

g 1 L] 1

As you can see, the railing has kept its inclination due to the slope. We are going to reorient it correctly in 3D.
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e Return to the Railing assembly document.

=
e Right-click on the sheet metal as shown below and select the o0 view Along Normal command.

Selection
Show Only

In Place Part...

Sketch...

View Along Normal N

Others

Inclusion 4

Replace Wizard...

Others

==
e Right-click on one of the rails and select the ©® view Horizontally command.

Sketch...

Selection

ﬁ Show Only

|f"; View Horizontally

Others 3
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e From the Entities tree, open the Cameras folder.
e Right-click on Left Camera and select the Define From View command.

[0 Sketches

-5 Cuts

E|‘|\—} Cameras

..... "ep Conical Camera
-.e%s |sometric Camera
- Perspective Camera
----- = Bottom Camera

..... &z Top Camera

----- @ Right Camnera

----- i Comer

ey Left Camera
..... “mhel
~ BackLamers Define From View...
----- =] Front Camera [}‘
-5 Environments Others

----- <. Compass

<

° M Save the assembly document.

e C(Clickon to confirm the dialog box.

e Return to the drafting document and edit the first view.

[KR A
| : ..5‘\'_\-\1
— 1!
| Selection
‘ | :f_.‘l Show Only
|
| f Projection (View 1)
T Edite
- =M B Edit Set..
T Alignment...
Auxiliary View...
e Select Left camera from the drop-down list.
v X ?
'B Projection (View 1)
Set:
Main Set (Railing) v| @
Crientation
[] Associative
[] Definition occurrence
Left Camera ~
Style:
Assembly | Hp

<

e C(Click on

to confirm the operation. All of the views reposition themselves.

Part 2 - In-Place Design of the Railing

Warning: If the angle of the balcony changes, you will have to repeat this action because the angle of the railing

will also change.

TopSolid
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From the View tab, select the View along a Direction command.
Select the top view as the reference view and select an edge of the plate or post as the direction.

e Select the Parallel option.
e Click on the @ icon to move to the next step.
X & ? 1
L ]
lhn

» ~
@ View along a Direction L |
U

Reference view: | |

|‘u"iew2

Set
Main Set (Railing) B

Style:
Aszembly ||
| |

@ Direction

Direction

;
b

() Orthogonal
i®) Parallel

e Inthe Advanced Options dialog box, check the Set view upright box.

—

[] Projecticn tolerance:

Linear tolerance:
| L/l Sl NP N NP NP P

Rotation angle:

o

[] Exact enclosing
Set view upright

Lock alignment
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Position the view as shown below. Click on the red padlock under the view if necessary. If the view is not straight
while positioning, it will be set upright when the command is confirmed.

Y

' -4 ] (=]

=

m

-] ]

0

_JopSolid

Fazer Incam

e Clickon 4 to confirm the operation.

Right-click on the previously created isometric view and select the
In the Reference View section, select the first positioned view (left camera).

vX3§?

Alignment command.

BT §

() Manual

Reference view

View:

= ]

(@) Corner or view origin

BT §

() Manual

TopSolid

e Clickon 4 to confirm the operation.

-
View to align !I |_|
Wiew: | m | 54! I D
|‘v‘iew4 ‘ || —— ]
==
(@ Corner or view origin [l
|| e ]
| — i
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e From the Detailing tab, select the W Composite Dimension command. Select the W Cumulative mode and
the Horizontal direction. Select the first post on the left as the origin geometry and select the second and last

posts as the measure geometries.

P »
vxXE?
@ Composite Dimension
Mode:

= lee] 1l =
BT
Direction:

Herizontal ~

Crigin gecmetry:

View Area:Face(79) w | dh

Measure geometries:

View Area:Face(79) Es
View Area:Face(79)

A

Style:

Composite Dimension ~ | ¢

e Clickon 4 to confirm the operation.

You will notice that the railing is alone. This allows you to set the dimensions of the work without loading the
drawing with the environment. However, it is possible to create 2D outlines to facilitate the understanding of the

set.

e Right-click on the view as shown below and select the

+

Edit Detailing command.

Selection
Show Only

ral
"U

bt

Projection (View 1)
)  Edit...
Edit Set...

i
A

Alignment...

Auxiliary View...

Others

View 1
B  Edit Detailing...

TopSolid switches to the sketch context directly at the view's scale.
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e Draw the following sketch.

50 =+

Part 2 - In-Place Design of the Railing

50 '
[ i
1 _ .; —
i R
: T\ \ N
' \
50 ‘ ‘
Ill:‘l }
A~ i L - }
: - 100
. ]

A

i
L
1400=

7
e From the Sketch tab, select the Section command.

7 Bh=H

Railing™ - TopSolid 7

-

T
D~

& Home | View ¥ |V Detwiing ¥ sketch ¥ MVisualization ¥ | o #Constn

D+ \EH-Oun/-

THev et [FF= 24 i ?

Abc | Rtf ?_j

Abe  Tedt..
Profile...

% Section...

|D -6 Tables of Bills of Material
£ Rills of Material

S

vxEi?

(7 E—

Profiles:

50
Detailing:Profile{11)

| Detailing:Profile(20)

Select the two previously created rectangles and select the Concrete type.

Crientation:
45°

T

Offset

100

X

Omm

TopSolid
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e Confirm the sketch by double-clicking with the right mouse button in the graphics area without active selection.

To make the result more aesthetic, you can hide excess lines.

e Right-click on the view and select the ==~ Geometries Attributes command.
e Select the lines as shown below and select the Hidden line category.

e Clickon \ 4 to confirm the operation again.

120 TopSolid



TopSolid’Steel - Basics

Part 2 - In-Place Design of the Railing

We saw previously how to add an automatic indexing. You can manually add interesting indexes on different views.

Y
e From the Detailing tab, select the <" Bill of materials Index command.
e Select the QtyDesc_MatCoatMass style and add some indexes.

1 xHollow Square Section 40 = 2,
IS0 4019

Steel

1,9kg

1 x Left Plate
Steel

0.2kg

1 xFhilling Left Side
Steel

1 xRight Plafe

“““mﬂaaxhxhhsmet

0.2kg

e

B »

6.0kg

2 xFull Flat 40= 10, NF A 45-005

Steel

2,7kg

° B Save the drafting document.

TopSolid

= e

1 xHollow Square Section 40 = 2,
1504019

Steel

8.Lkg

T x Full Circular Section 12, NF
A L5-003

| Steel

0.6kg

1 xPost

Steel S235 EN 10025
Epoxy
3.7kg

1 xPlate

SteelSZ35 EN 10025
Epoxy
1.0kg
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Reassembly of the environment and the railing

TopSolid’Steel - Basics

We have just created the railing drafting document without its environment. In order to be able to create a layout

drafting of both, you have to assemble the railing with its balcony in a new assembly document.

-
e From the Project tree, right-click on the project name and select the 'Ld Assembly command.

e Right-click on the assembly document you have just created and select the 3 Properties command.

e Enter Railing + Balcony in the description field.
e Make sure that the Balcony and Railing documents are open.

&
e From the Assembly tab, select the L Inclusion command.

e Select the Balcony document. Make sure that the Inclusion at origin box is checked and then click on 4 to

confirm the operation.

&
e Select the h Inclusion command again.

e Select the Railing document. Make sure that the Inclusion at origin box is checked and then click on 4 to

confirm the operation.

The railing is positioned in the right place, but it is still necessary to add positioning constraints.

e Exit the Constraint dialog box.

e Still in the positioning context, right-click on the railing and select the % Fix command.

The railing is displayed in gray. The positioning operation is complete.

e Confirm the positioning context.

° B Save the Railing + Balcony assembly document.
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Railing <607>

Hide
Attributes...
Open Document
Zoom

Others

Hollow Square Section 40 ...

Hide
Attributes...

Fix [

Open Document
Zoom

Others
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Complete stage drafting

e Right-click on the Railing + Balcony assembly document's tab and select the D Drafting command.
e Select the Assembly A3 ISO Landscape template from the Steel Standard Templates - United States folder.
e Position the views as shown below.

- | - ! - . \ . - - -

1 ] 3 4 I

1:2
e Right-click in the graphics area and select the % Scale command.

e Enter 1/20 and click on % to confirm the operation.
e Right-click on the isometric view and select the Y Edit command. Modify the relative scale of the view by

entering a scale factor of 0.7 and click on \ 4 to confirm the operation.

—- b e + | = 1 = = L]

B B

Note: This scale factor will be added to that of the drawing.

° B Save the drafting document.

TopSolid 123



Part 2 - In-Place Design of the Railing TopSolid’Steel - Basics

e From the Project tree, right-click on the Railing + Balcony drafting document and select the Import/Export >

@ Export Document with Conversion command.
e Select the desktop as the destination and select the Acrobat PDF3D (*.pdf) format.
e Click on OK if TopSolid asks you to calculate the projection.
e Select the view as shown below.

Qﬁx ? P T VS VO T W S S O W S Iy SN T S
-
Fratiatpor I

[ Export Visualzations

View(s) to export in 30
View 3

® - e
— N ; SN = |

e Clickon \ 4 to confirm the operation.

Note: When exporting PDF, you can adjust the line thicknesses directly via the Tools > Options > Translators > Pdf
3D command.

e From the desktop, open the generated PDF document.

Adobe normally displays a message indicating that the 3D content is disabled.

e Select the Edit > Preferences > 3D and Multimedia command.
e Check the Enable playing of 3D content box, then click on OK to confirm.

You can now modify the isometric view.

i v
H x

[}
»
g
0 p &t

R F
|

B2 a D

>R BHOMBEBE G

@ or E hold down Zoom

E hold down Rotation
E hold down + E hold down Dragging
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Note: You can export an assembly or a part directly as a 3D PDF without using a drafting document. To do this, you

simply have to right-click on the part or assembly and select the Import/Export > </ Export Document with
Conversion command.

e Inthe Project tree, create a new folder Railing and drag all of the created documents into it.

- @ » Post+ Plate
S B
.4 ! Balcony
-k [0 ] Railing
-4k g Railing

-dp Railing - Extuded Bars
-4 T Railing - General

-dr [ | Railing - Sheet Metal
-4 [0 Railing + Balcony

-4k g Railing + Balcony

e Right-click on the Railing folder and select the *_ Check In command.

e Clickon \ 4 to confirm the check-in operation.
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Conclusion

We have just used two very different design methods, each with its advantages and disadvantages.
Reminder:

- Reassembly design (bottom-up):

v

- In-place design (top-down)

Overall, the reassembly design is useful to create the company’s standards or to split a design into several
independent or weakly linked assemblies.
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This cutting can be geographical or functional.

Here is a sample splitting:

Each assembly represents an existing in place design that was then integrated into an overall assembly. All areas
can be worked on independently while keeping a link with civil engineering: their background document. A
modification of the latter will result in the updating of each of the sub-assemblies.
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Part 3 - Introduction to the Parameterization with the Stair

We have seen that TopSolid integrates a certain number of automatisms with regard to repetition patterns (railing
posts, bars, etc.). In addition, the parameterization can be used to manage more complex cases according to your
design rules.

The following exercise serves as an introduction to the parameterization which can be supplemented with other
training courses.

Concepts addressed:

- Creating the parameters

- Creating relationships between parameters

- Using parameters to design

- Integrating standard components (screws)

- Understanding the concepts of process and assistant

Creating the basic parameters

e From the Project tree, right-click on the project name and select the Ihf Assembly command.
e Rename the assembly document Right stair.

o
e From the Entities tree, right-click on the Parameters folder and select the - Real Parameter command.
The real parameters are the most common parameters. They can be of any type (length, angle, without unit,

surface, etc.) and can integrate formulas themselves. For more experienced users, it is possible to integrate VB.net
or C# scripts.

e Select Length as the type, enter Height as the name and a value of 2500mm.
e b
vXE?

ﬂ Real Parameter

Type:
Length ~

MNarme:
|Height |

Description:

Value:

25300mm

b8
e " Pinthe command’s dialog box and click on 4 to confirm the operation.
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e Create the TotalRunMax and UnitRiseMax parameters as shown below.

v %3 ? vx3?

ﬂ Real Parameter ﬂ Real Parameter
Type: Type:
Length w Length w
Mame: Mame:
‘TntaIRunMax | ‘UnitRiseMax |
Descripticn: Description:
Value: Value:
3000 190mm

We will now move on to the calculation section.

'Y
e Create a new - real parameter.
e Select the Factor type. This is a type without unit, ideal for entering quantities.

Note: Entering the Height/UnitRiseMax value is one solution but not the best because the result will contain
decimals. TopSolid will round off to the nearest number when we do the repetitions.

TopSolid is capable of managing three types of rounding:

Name Operation Formula Result
Without rounding Height/UnitRiseMax 13.16
Floor Less than Floor (Height/UnitRiseMax) 13
Round Nearest Round (Height/UnitRiseMax) 13
Ceil More than Ceil (Height/UnitRiseMax) 14

In this case, we will use the Ceil formula since the rise height is a maximum value.

e Enter the following values.
4 »
VX8 ?

ﬂ Real Parameter

Type:
Factaor ~

Mame:
‘ MNumberOfRisers |

Description:
Value:

ceil{ Height / UnitRiseMax | o | 4k

When you enter the name of a parameter, TopSolid offers the list of parameters already created. You can navigate
through this list using the mouse or the up and down keys on the keyboard. Once the parameter is selected, you
simply have to press the Tab key to enter the name of the parameter.

L 4

e Clickon to confirm the operation.
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Note: You can resize the dialog box by @ dragging the right edge.

e Create a new RealUnitRise parameter using the Length type.

vx§?

ﬂ Real Parameter

Type:
Length ~

Mame:
|ReaIUnitRise |

Description:

Value:

Height / NumberOfRisers| w|

e Create a new RealUnitRun parameter using the Length type.

vx3?

ﬂ Real Parameter

Type:
Length ~

Mame:
|ReaIUnitRun |

Description:

Value:

TotalRunhax / NumberOfRisers| “ | HR

TopSolid’Steel - Basics

The basic parameterization is complete by now. This is not the ultimate rule for calculating a right stair, it is just a
rule. The advantage is that you are able to configure according to your know-how, as well as your work habits and

work constraints.

We will add verification parameters, but this step is not mandatory.

e Create the UnitPitchDistance parameter using the Length type.

130

vx&$7?

ﬂ Real Parameter

Type:
Length

Mame:

|UnitPitchDistar1ce

Descripticn:

Value:

| 2* ReslUnitRise + RealUnitRun| v
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»
e From the Entities tree, right-click on the Parameters folder and select the ¥X Boolean Parameter command.

e Enter the name parameter BlondelTest and the following formula.
v X8

@ Boolean Parameter

Manme;
|BI|:|r1|:|eITE5t |

Description:

Yalue:
] |5m:u: UnitPitchDistance && UnitPitchDistance < 640 v| dh

Note: The following symbols can be used:

- &&:AND
- ]]:0OR

e Clickon ® 4 to confirm the operation.

The value is wrong, which means that the stair does not comply with Blondel's formula.

e Edit the UnitRiseMax parameter, enter a value of 200mm and then click on v to confirm the operation.

All the parameters are recalculated and the unit pitch distance is now correct.

Summary of common parameters in TopSolid

. . Default
Icon Description . Use
unit
. M2, °, The most common parameter that allows you to define and
- Real Parameter mm, u, calculate with a large number of value types (area, angle, length,
etc. factor, etc.).
=P o Measures the angle between two directions. This angle can be
N Angle Parameter )
used in a command or a formula.
» . Measures the distance between two entities. This distance can be
| Distance Parameter mm .
used in a command or a formula.
. Measures the length of a profile. This profile can be a sketch or
;,QE\) Length Parameter mm . & P P
* directly an edge or a set of edges on a shape.
Parameter whose value is True or False. Ideal for asking a question
with a "Yes/No" answer, for managing options and variants ("Last
_,;z Boolean Parameter None / . o ou § g" P (
d rise?", “Bars?").
Can be used directly to enable/disable operations via conditions.
» Parameter without decimal point or unit. This parameter can be
il Integer Parameter None . .
-t used to define quantities, for example.
As the name suggests, this parameter contains text. This text can
Abig Text Parameter None g8 P

be used in properties or formulas (text concatenations, etc.).
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Creating the layout

We will now draw the skeleton of the stair.

4

Sketch command.

e Right-click in the graphics area and select the -
e Draw the following rectangle.

@_-
(;'L(’_',?
e From the 2D Sketch tab, select the 3 Position Sketch command and select the absolute XZ plane as the
support plane. This will allow the Z axis to be vertical.
e Add the following dimension using the Height parameter as the value.

v‘n{hlx) ;.gl

TopSolid automatically retrieves the value of the parameter.
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e Select the D Contour command and draw the segments as shown below.

7

@

These segments represent the first step as well as the nose of the second step.

e Add the following dimensions using the previously created parameters.

230,769 (RealUnitRun)

)

192 308 (RealUnitRise)

The sketch should appear in blue to indicate that it is fully constrained.

e Confirm the sketch.

Creating the step

The step will consist of two parts:

- awooden step;
- abent sheet metal step support.

all
e Right-click on the layout sketch and select the ﬂ,/ In Place Part command.

Note: Using the sketch allows TopSolid to orient itself in the same way, thus avoiding the reorientation step.

e Draw the sketch shown below using the ] Rectangle command.

-0

—+

35
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It is important to set the dimensions against the second step. Indeed, if the unit run changes, the step will be
recalculated automatically.

e Right-click in the graphics area with no active selection and select the (ﬁ Extruded command. Enter a length

of 1000mm and click on v to confirm the operation.

e Right-click on the edge as shown below and select the @ Fillet command. Enter a value of 15mm and click on

v to confirm the operation.

e Confirm the in-place editing context.

We will now create the support.

e Right-click on the layout sketch and select the F,/ In Place Part command.
e Draw the following sketch.

e Adda z parallelism constraint between the treading and the highlighted segment as shown below.
/
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4
-

i

>,
e Right-click on the same segment and select the /...’ Construction command. This command is used to indicate
to TopSolid that this element is simply used to facilitate the construction. It will therefore not be taken into
account when switching to 3D.

/

e Right-click in the graphics area with no active selection and select the ﬁ Sheet Metal on Sketch command.
e Enter a thickness of 3mm.
e Right-click on the arrow in the graphics area and select Limit > Plane.

Limit 3
D Center
D Second Side

Length

elelelefelc
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e Select the side face of the step as the plane.

e Right-click in the graphics area with no active selection. Make sure the Bends box is checked and select the
Thickness mode so that the bend is equal to the thickness of the sheet metal.

W oK

* Cancel

@ InPlace Editing
¥ Bends
RITE
Selectic % ickness

@ View Along Mormal N

e C(Clickon 4 to confirm the operation.
e Confirm the in-place editing context.

° B Save the assembly document.

Although the step support has been created in place, it has its own document, allowing you to work on it in isolation.

L
e Right-click on the step support and select the ¥ Open Document command.

TopSolid opens the part in a new tab.

e Refocus the camera on the step by double-clicking on the E mouse wheel.

It is often easier to create the bent parts directly. It is sometimes necessary to unfold them to add the operations
that occur before bending, such as the cutting operations. This is what we are going to create here by producing
the cutting as shown below before bending.
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‘e
e From the Sheet Metal tab, select the Unbending of Bend command.
e Select an edge of the horizontal section as the fixed edge and select the bend as the bend face.

@ X 053§ ?

Iy

Fixed edge:
[ shape 1:Edgec108) |

Bend faces:

| Shape 1:Face(143) |

[ All bends

Note: Checking the All bends box would have been possible.

e Clickon 4 to confirm the operation.

We will now draw the sketch that will be used for the cutting operation. To save time, we will work symmetrically.

P4

e From the 2D Sketch tab, select the ﬂ Position Sketch command.
e Select the edge as shown below as the origin point.

v ? ‘

e Right-click on the top face as shown below and select the 7 Sketch command.

Suppert plene:

‘ A |Shape1:FacE(1032} v‘ & |

Origin peint:
HMldd\a:ShapeT:Edga(TOSE) v‘ & |

) Horizontal direction (X):
@) Vertical direction (¥):

|}'|Abso\ulEVAms | e |

17

e At the top right of the screen, click on the wi| Dynamic Symmetry icon.

e Select the e Simple symmetry mode and select the Sketch OX Axis option.

v X

| Dynamic Symmetry

p¥pig =
I I

(@) Sketch OX axis
(0) Sketch OV axis
() Specified axis

e Clickon 4 to confirm the operation.
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TopSolid will dynamically draw the reverse side.

e Draw the sketch shown below using the \ Line command.

25 =1 25

50

100

Note: If a line has to pass through the symmetry, you simply have to make it touch the axis of symmetry.
e Draw the line as shown below.

25 25

50

100
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e Select the k) Arc command. Make sure that the Free size mode is selected and that the Given center box is
unchecked.
e Draw the first arc as shown below.

X3 ?

(Or—

i

g

Size i
(@) Free size :
() Diameter i
(") Radius i
i

[] Given center
[] Complementary
Passing point:

X=|25mm

Y= 300mm

Passing point:

*=130,48266%9mm

Y= 300mm

Passing point:

X=

Y=

e Draw the second arc as shown below.

50

e Delete the radius dimensions on both arcs.
e Add the dimension as shown below on the left arc.

25— 25
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e Add a coincidence constraint on the center of the right arc.

50

(‘ﬁ
Right-click in the graphics area with no active selection and select the O Trim by Profile command. The yellow
arrow indicates the position of the waste part; in our case, it should point outward. If this is not the case,
double-click on the yellow arrow.

Click on 4 to confirm the operation.

From the Sheet Metal tab, select the ? Rebending of Bend command.
Select an edge of the horizontal section as the fixed edge and check the All flat bends box.

|
W ¥ 0 ?
e Rebending of Bend
Fixed edge:

Shape 1:Edge(1642) e

Flat bend faces:

[+ All flat bends

e C(Clickon 4 to confirm the operation.
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e Right-click on the edge as shown below and select the % Angle Relief command.
e Select the Fillets mode and enter a radius of 500mm.

VX372

e Angle Relief

Relief type
@ Fillets
() Chamfers

Radii

(@) Identical
() Different
Radius:
500mm

O

e C(Clickon 4 to confirm the operation.

° B Save the part document.

e Return to the Right stair assembly document.

You will notice that the step has been updated.

The entire step could have been created completely independently, as was the case with the railing post. The
advantage is that it could have been reused on another stair.
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Creating the repetition

We will now create the step and its support.

e From the Construction tab, select the " Repetition command.
e Select the step and its support as the entities to be repeated.

N

e |n the Pattern field, click on the o icon and select »— Profile Pattern.

e Select the treading as the profile. To do this, use the rotary picking technique to avoid selecting the entire
triangle.

e Check the Origin point box and select the nose of the first step.

e Check the Total count box and select the StepNumber parameter. Select Distance as the spacing type, uncheck
the Spacing distance box, then select a Constant orientation type.

v X ?

0 Profile Pattern

Profile

A |Sketch 1:5egmen - | b
Crigin point:
Sketch T:Vertex(13) ~ | dp

[ Limit point:

Sampling
Total count:

=13
Spacing:
Distance ~

[] Spacing distance:

100mm

Orientation

Constant w

Alternated numbering

Note: This pattern is very practical because, in addition to being able to work with a quantity, we could have simply
used the step height or the tread.

e Clickon \ 4 to confirm the pattern, and then the repetition.
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&

e Right-click on the treading segment and select the ? Extruded bar command.
e Select the UPN Beam 100, NF A 45-202 family and the 100 code.

e Invert the reference direction.
e Enter an orientation of 90° to position the U outward, then select the top left positioning point.

e Enter a vertical shift of 150mm.

TopSolid’Steel - Basics

Creating the stringers

Family:
| & UPN Beam, NF A45-202 v]

Code:
100 ~

Dl

Profile:
| & [Sketch 1:Segment(5) NE: |

Reference directicn:

|.(|-5ketch1 v|4}=|
Crientation:
20"
[ Invert
G
__4

Horizontal shift:

Omm

Vertical shift:
150mm

TopSolid
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e Right-click on the extruded bar and select the 'rj Planar Trim command.
e Select Absolute XY plane from the drop-down list and enter an offset of 20mm.

Extruded bars to cut:
Part - Omm <459>

[J Hice

Tnenming plane:
L
Offset:

10mm
[[] Create folder

e Clickon 4 to confirm the operation.
e Repeat the operation on the top part of the stringer by selecting the back face of the landing step.

vXE?

-
w Planar Trim

Extruded bars to cut:

| Part - Omm <459 |

[ Hide

Trimming plane:

([shape 1 <269>Face(a | & |

Offset:
10mm

[[] Create folder

e Perform a final planar trim with the top face of the landing step. Make sure to adjust the offset value to Omm.
VX 8?2

-
w Planar Trim

Extruded bars to cut:
| Part - Omm <459 > |

[ Hide
Trimming plane:

[ shape 1 <269 Face® - | & |

Offset:

Omm

[l
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Creating the plates

Down plate

e Right-click on the following face and select the Ei/ In Place Part command.

e Enable the é Cut mode at the top right of the screen.
e Draw the sketch as shown below.

Rt — rﬁn‘r

e Right-click in the graphics area with no active selection and select the % Sheet Metal on Sketch command.
e Orient the part downward and enter a thickness of 10mm.

e Clickon 4 to confirm the operation.
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e C(Create a new sketch on the top face of the plate.

e Select the D Offset command.
e Select the contour of the plate, enter a distance of 20mm and orient it inward.

e C(lickon v to confirm the operation.

e Right-click in the graphics area with no active selection and select the B Vertices not internal command.

@ Sketch2
L5 Attributes..

Vertices not internal

bu’
f Analyze Geometry...
A
g

Constraint...
Orientate Front of Cut
Cameras 3

View Sketch from Top

fhe

Zoom on Sketch

Sketch 2
Pocket...

Boss...

Extruded...

Revolved...

Trim by Profile...

ddes& e

Sheet Metal on Sketch...

Others >

This command makes all the vertices of the sketch available outside of the sketch. You can modify this state locally

= ¢ [~

e i

on one or more vertices by selecting the /<. Internal or /<..' Not Internal command via the contextual menu.
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e Clickon \ 4 to confirm the operation.

e Clickon 4 to confirm the operation.
Confirm the in-place editing context.

TopSolid

TopSolid’Steel - Basics
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e Right-click in the graphics area with no active selection and select the w Drilling Group command. TopSolid

0 Haole

Diameter:

13mm

Taper
Taper hole:
1 False

Angle:
Coler:

Machining process:

<unspecified>

positions a drilling on each vertex declared as not internal.
Enter a diameter of 13mm.

EERTE ]

- P
<unspecified> o/ x

e Right-click on one of the angles and select the % Angle Relief command.

Select the Chamfers mode, enter an offset of 10mm and select the other three angles.
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Upper plate

On the upper part of the stringer, we will now add the plate as shown below with its drillings.

e Todo this, create a new EI/ in-place part.

e C(Createa ? sheet metal on sketch with a thickness of 20mm.
e (Create the above sketch with non-internal vertices.

e C(Createa W drilling group.
e Confirm the in-place editing context.

You will then notice the disparaging detail as shown below.

e Right-click on the section of the extruded bar and select the % Edit command.

e Add an offset of 5mm.

v X ?

Selection

Show Onl
oy Extruded bar to cut:

-
w Extended Cuts Creation

In Place Part...

||UPN Beam 100, NF A 45-2( v||

¥ Sketch...

i Trimming plane:
. View Along Normal N 9P

Others » ||5hEpE1 <269=:Face(® v| db

Extended Cuts Creation Offset:

Edit... I | Smm

Delete
Others 3

UPN Beam 100, NF A 45-202...
In Place Edit
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The extruded bar and the plate should normally have an offset of 5mm. If this is not the case for the plate, you have
to modify the sketch of the plate.

e Create a new in-place part with a sheet metal sketch with a thickness of 5mm.

»

e Confirm the in-place editing context.

e From the Modeling tab, select the 0 Trim command in the assembly document.

e Select the previously created part. Select the Plane mode and select the top face of the UPN beam. Uncheck
the Straighten lateral faces box in the advanced options.

e Make sure to point the yellow arrow toward the waste part.

vX§?
Trim

Parts to modify:
| Part <529> |

[ Hide

<9o0om

Trimming plane:

[up tane <a97> ME |

[] Reverse

@ Advanced Options

Representations

@ Al
O Detailed

[[] Keep trimmed side
[] Straighten lateral faces
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Symmetry management

We will now look at symmetry management. Firstly, it is important to distinguish between the mirrored part and
the symmetrical part. Here are a few examples:

1 symmetry plane
Symmetrical part

1 symmetry plane
Symmetrical part

3 symmetry plane
Symmetrical part

0 symmetry plane
Mirrored part

All the symmetrical parts can therefore be positioned on the right side of the stair by simply turning them over. The
stringer will have to have a mirrored part. We will start with the latter.

Mirrored part

i
e From the Construction tab, select the " Repetition command. Select the stringer as the entities to be
e
repeated. In the Pattern field, select.”© Symmetrical Pattern.

e Select Plane as the type of symmetry. In the Plane field, click on the s icon and select <= Midplane. Select
the two side planes of the step.

e C(Clickon 4 to confirm the operation.
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e Inthe Transforms type field, select Symmetry from the drop-down list.

v X 7Y
9 Symmetrical P;ttern

Symmetry type:

Plane ~

Plane:

||Plane'l v| gr |
Transforms type:

Symmetry v

e Clickon \ 4 to confirm the pattern.

e Clickon 4 to confirm the repetition.

The following message appears.

+/ TopSolid x

| The following documents need to be mirrored:
-

{ =% UPNBeam 100, NF A 45-202 - 4290,8mm

oK Cancel

e Click on OK.

TopSolid prompts you to select a document template for the mirror document. In this case, it is an extruded bar. It
is therefore necessary to use the Part - 0Omm (Extruded bar, Derivation, Mirror, Partial part) template. In case of a
wrong choice, TopSolid will be in error when saving the document.

e Clickon 4 to confirm the operation.

For the plates, we will see three alternative solutions.
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Part with declared symmetry

e Double-click on the down plate to edit it.

=t Plane Symmetry command.

e From the Tools tab, select the Symmetries >

e Click onthe t icon and select § Midplane.
e Select the planes as shown below.

First plane:

A |Shape1:Face[_73) v| L]

Second plane:

|)l ‘Shape 1:Face(36) | |

e Clickon \ 4 to confirm the midplane.

e Clickon 4 to confirm the symmetry.
e Confirm the in-place editing context.

i
e From the Construction tab, select the " Repetition command.
e Select the down plate as the entities to be repeated.
e Inthe Pattern field, click on the mirrored stringer.

@)

Entities:

Repetition

| Part <513> |

[ Hide

Repetitions:

[ Include eriginal instance

Pattern:

”Pattern}l V| Ll ‘

e Clickon \ 4 to confirm the repetition.

TopSolid’Steel - Basics

This solution takes the longest to set up but the quickest to use. It is therefore ideal for standard parts or those

parts that are most likely to be reused.
Declaring symmetry also works on assemblies.
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Symmetry by rotation

‘Fl
From the Construction tab, select the F"' Repetition command.
Select the up plate as the entities to be repeated.

o’
In the Pattern field, select .~ Symmetrical Pattern.
Select the previously created plane.

e Select Rotation as the transforms type.

e Select a point in the middle of the thickness as the translations origin and select the Z axis as the rotations
direction.

v X ?

@ Symmetrical Pattern

Symmetry type:

| Plane ~ |
Plane:

|| Plane 1 v| ‘
Transforms type:

| Rotation ~ |

Translations crigin:

||Midd|e:5hape1 <526> | ‘

Rotations direction:

||Absolute2ﬁ\xis v| |

e Clickon \ 4 to confirm the pattern.

e Clickon 4 to confirm the repetition.
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Here is what TopSolid does:

Yo o

Symmetry of the point with respect to the plane

Rotation of the plate with respect to the point
(translations origin) and in the direction of the
selected rotations

Result

Symmetry by translation

=ad|
]
e From the Construction tab, select the " Repetition command.
e Select the last upper plate as the entities to be repeated.

o/
e Inthe Pattern field, select.” - Symmetrical Pattern.
e Select the previously created plane.

e Select Translation as the transforms type. Select a point in the middle of the plate as the translations origin.

v X ?

@ Symmetrical Pattern
Symmetry type:

Plane w
Plane:

||P|ar|e'l ~ | dh ‘
Transforms type:

Translation ~
Translations origin:

[ Middie:Shape 1 <5345 | |

154 TopSolid



TopSolid’Steel - Basics Part 3 - Introduction to the Parameterization with the Stair

As with rotation, TopSolid symmetrizes this point. It will then measure the distance between the points and apply
this value to the plate.

e Clickon 4 to confirm the pattern.
e Clickon 4 to confirm the repetition.

Using screw components

TopSolid is delivered with numerous fixing elements (screws, nuts, washers, etc.) in several different standards
(ISO, AFNOR, DIN, etc.). Here we will see how to use them.

The idea is to create a sketch that will symbolize the position of the different screws, place a screw and finally repeat

it on the sketch. The advantage is that if the step dimensions change, the screws will reposition themselves
correctly.

e From the Visualization tab, select the Cut by planes command.
e Select the top face of the plate as shown below.

e Double-click on the yellow arrow in the graphics area to invert the direction, then @ drag the arrow upward to
add an offset of -55mm.

v X ?

Plane:

¢ [-Shape 1 <1081 ~ | db

(@) Offset:

-33mm

() Passing point:

Rotation X:
o
Rotation Y:
0

Cut color:

(S

e Clickon 4 to confirm the operation.
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Note: The cuts are visible in the Entities tree. You can edit them from the tree, using the icons at the top right or
directly via the contextual menu (without active selection).

Y =
i
o
B -

e Right-click on the following face and select the / Sketch command.

e Draw the following rectangle.

20 10
10
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e Right-click on the left vertical segment and select the \ Create Middle command.
20

Sketch 3

Cut

Copy

Selection
Attributes...

Delete

Create Middle

10

Ctrl+X

Ctrl+C

%

e Right-click in the graphics area with no active selection and select the IiI Vertices not internal command.

e Confirm the sketch.

We will now search for a screw.

{
e At the top right of the screen, select the w Quick Search command.

e Adjust the settings as shown below.

¥ Quick Search

Sagrch:

|s-:rn-{

[=] Mame
[] Part numbzer
[] Description
Type:

7 Family
Where:

Current project

[ shew first result in project tree

e Run the search by clicking on the B:g icon. TopSolid displays the following search results.

1 X

Search Results (29)

Mame 4 Description Part Mumber  Project =
Cross Recessed Countersunk Head Screw IS0 7046 TopSolid 150
Cross Recessed Raised Cheese Head Screw (50 7045 '_I'?pS.n\id. ISQ
Cross Recessed Raised Countersunk Head Screw 150 7047 _T?pS_ohc! IS_O
Hexagon Screw 150 4017 T?ps.o\ld. ISQ
Hexagon Socket Button Head Cap Screw 150 7380 '_I'?ps.o\id. ISQ

e Close the quick search dialog box.

TopSolid
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TopSolid’Steel - Basics

Note: You can lock the search results dialog box in the open state by clicking on the pin at the top right of the

screen.

e Include the Cross Recessed Countersunk Head Screw ISO 7046. To do this, click on the screw line and @ drag

it into the graphics area.

The positioning wizard is displayed.

e Select the Screw Automatic Buried Head wizard and the M4 x 25 size.

As for drillings, TopSolid dynamically positions the screw based on the nearest edges.

X ?

Frozen wizard

Wizard:

|ﬂ Screw Automatic Buried Head V‘

Automatic wizard choice.

Family:

| ¢ Cross Recessed Countersunk Head Screw € V‘

Selected part:
M4 = 25 w

Top Frame:

Frame:
b V| & %
Reference frame:

2| e

Angle:
0

It could have worked, but that is not what we want here. We would like to hook on to the sketch.
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e |nthe Frame field, click on the d‘jj icon and select the k Frame on Plane.

e Select the face of the sketch as the OXY plane, select the Projected point mode, and then select the point of
the sketch as shown below.

v X ?
9 Frame on Plane

CXY plane:
A[Shape 1 <262>:Fa « | &

Crigin
(®) Projected point

() Intersection axis

‘Sketch IVertex(3) | db

X direction:

A || Absolute X Axis | db

e C(Click on Q? to confirm the frame.
e Click on Q? to confirm the wizard.

TopSolid then proposes to create the process associated with the screw. A process is a set of operations related to
the component, in this case the screw. It can be a drilling, countersinking, tapping, cutting, etc.

e Select the Tapped Hole process.

TopSolid uses the ISO standard to dimension the various operations. The values can nevertheless be forced in the
lower part of the dialog box.

VK ?

9 Use Process

Occurrence:

||Cros; Recessed Countersunk Head Screw 150 7046 - M4 = 25 <1159~ ||

[[] Automatic part process choice.

Process:

|§ Tapped Hole V‘
[ Manual mede

Operations

Tapped Hole

Facing

Vertical Facing for Countersunk Head

Clearance Hole

!|| Shapes to process ”

&4 Drivers
Drivers ” Opticnal Drivers

Clearance Hole Diameter Type:
Medium v
Through Hele Tapping:
[] Fale
Complete Tapping:
[ False
Vertical Facing for Countersunk Head:

[ False

e Clickon \ 4 to confirm the process.
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The process is linked to the screw. If we move, delete, repeat or modify (diameter change) the screw, the process
will be impacted.

The drilling, countersinking and tapping are created.

The Operations tree displays two very distinct operations. The first Wizard operation corresponds to positioning
and the second Process operation corresponds to the associated machining.

Operations

TR gv [ emot e [T 8 Sh= ?

~==b Modeling Stage
a Process 1 (Cross Recessed Countersunk Head Screw (50 7046 - M4 = 25 <1159
---ﬂ Wizard 1 (Cross Recessed Countersunk Head Screw 150 7046 - M4 = 25 <11538=)

3
e From the Construction tab, select the [ Repetition command.
e Select the screw as the entities to be repeated.

e Inthe Pattern field, select - 3 Sketch Pattern.
e Select the sketch as shown below and select the frame that was used to position the screw as the reference
point.

v ¥ ?
‘ Sketch Pattern

Sketch:

|Sketch 3

Reference point:

||Frame1

e C(Clickon 4 to confirm the pattern.

e Clickon \ 4 to confirm the repetition.
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As for the inclusion of the screw, the repetition was done in two steps, one for the screw and one for the process.

Operations

Rigv D@t § BSE ?
~==b Modeling Stage

--p Repetition &
@-"% Repetition 7

e From the Construction tab, select the F"'J' Repetition command.
¢ In the Repetitions field, select the repetition of the screw.

e Check the Include original instance box.

e Inthe Pattern field, select one of the repeated steps.

VX =2
0, Repetition

Entities:

[ Hide

Repetitions:

Repetition 6

[ Include criginal instance

Pattern:

|Pattem 1

Note: Using the Repetitions field instead of the Entities field allows you to manage the case where the number of
screws changes.

e Clickon 4 to confirm the repetition.
e From the Operations tree, right-click on the sketch that was used for the repetition of the screws (normally

sketch 2) and select the I Edit command.
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e Usingthe ¥ Point command, add the point as shown below, then constrain it.

40

Note: By default, the points created with the ¥ Point command are not internal.
e Confirm the sketch.

The set is updated with the addition of the screw, the process, the repetition of the screws and the repetition on
all the steps.

e Right-click in the graphics area with no active selection and select the % Deactivate cut command.

We will now make sure that the entire construction is well done.

e From the Entities tree, adjust the value of the TotalRunMax parameter to 3500mm and that of the UnitRiseMax
parameter to 180mm.

The entire stair must be recalculated without any problems.

>
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Creating the stringer sub-assemblies (in-place assemblies)

e From the Modeling tab, select the hf In Place Assembly command.
e Select all the parts constituting the left stringer. To make the selection easier and make sure you do not forget
anything, check the Hide box.

vxX3?

Parts:

UPN Beam 100, MNF A 45-20¢
Part «313=
Part <521
Part <520

Hide

e Clickon \ 4 to confirm the operation.
e Repeat the operation on the right side.

° M Save the assembly document.

Whenever possible, it is important to create the sub-assemblies at the end of the study. Indeed, adding an
intermediate assembly hides part of the context. For example, on an extruded bar, it will no longer be possible to
edit a section. In the Operations tree, you will need to move the cursor before creating the assembly in place.

Bill of Materials

e Right-click on the Right stair assembly document's tab and select the F Bill of Material command.
<

e Select the Multi-level template from the Steel Standard Templates - United States folder and click on ™ to
confirm the operation.

e Make sure that the Groups by properties box is checked and click on 4 to confirm the operation.
1D, OTy DESCRIPTION
= 1 Right Stair
L:_I'I 2 Assembly
M1 1 Part
E 1 Part
1 Part
1 UPM Beamn 100, MF A 45-202
T Cross Recessed Countersunk Head Screw 150 7046 - M4 = 25
14 Part
14 Part
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Here is an example of one of the disadvantages of regrouping. The two stringers have been merged although they
are two separate assembilies. As they have strictly the same properties, TopSolid therefore considers that they can
be regrouped.
fre=
e Right-click on the Assembly line and select the |« Show in project tree command. TopSolid selects the
assembly in the Project tree.

e Right-click on the assembly document and select the B= Properties command. Enter Left Stringer in the
Designation field and click on * 4 to confirm the operation.

D, DESCRIPTION

Right Stair

Assemnbly

Part

Part

Part

UPN Beam 100, NF A 45-202
Cross Recessed Countersunk Head Screw (50 7046 - M4 = 25
Left Stringer

Part

Part

Part

UPMN Beam 100, NF A 45-202
-6 14 Part

-7 14 Part

The left and right stringers are separated.
e Rename the second sub-assembly Right Stringer, then rename the remaining parts as you wish.

° < Reinitialize the Bill of Material Indexes.

D, ary DESCRIPTION
=+ 1 Right Stair
-1 71 Cross Recessed Countersunk Head Screw 150 7046 - M4« 25
= 1 Left Stringer
-2 1 Down Plate
-pA2.2 |1 Finishing Plate
23 Up Plate
-12.4 1 UPM Beam 100, NF A 45-202
-3 1 Right Stringer
-3 1 Down Plate
SEEFRE Finishing Plate
#3311 Up Plate
24 1 UPM Beam 100, NF A 45-202
{14 14 Step
-f15 14 Step Bracket

e Right-click in the Material column of the Step line and select Edit material and Coating.
e Select the Wood category and the Oak material.

° B Save the bill of materials.
e From the Project tree, create a folder named Right Stair and then place the bill of materials and the assembly
documentsin it.

v Check the entire folder into the vault.
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Part 4 - PDM

Some reminders

Backups

We saw previously that TopSolid automatically manages the backups and that it is possible to restore an earlier
version at any time.

WE o LSS

Two backups are kept by default. To adjust the number of backups, you simply have to select the Tools > Options >
PDM > PDM command and adjust the value in the Number of backups without back references to keep field.

Check in

We then saw that in order to benefit from the revision system and make the documents available to users, you
have to check them into the vault. To do this, you simply have to right-click on a document, folder or project and

select the ¥ Check In command.
This time the backups are deleted and the & icon is displayed in front of the document names.
o @ lg Post+ Plate
= Revisions
S & E: A (Design)
----- & i3 Post + Plate (1)
... @iy Post + Plate (0)

With each modification, TopSolid automatically updates the appropriate documents, exits the vault (the & icon

v

has disappeared and has been replaced by this icon) and increments the minor revision (A1, A2, A3, etc.).

It is important to check documents regularly into the vault.

Validation (life cycle)

The validation option allows you to use the concept of life cycle.

It is often used when the document is going to be distributed in another department, a subcontractor or when the
project completes an important phase (study milestone, launch in manufacturing, end of project, etc.) or creating
company’s standards.

In general, changes are much less frequent than for checking documents into the vault.
After validation, updates are not automatic. It is up to the user to choose whether or not to update his document
through reference redirection. If it works, TopSolid will increment the major revision (B, C, D, etc.).
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Deletion

Deletion cycles were also discussed. If the documents are not in the vault, you simply have to delete them using
the Delete key or via the contextual menu > x Delete).
The documents are therefore placed in recycle bin of the project.

You can then empty the recycle bin if and only if the documents are not used elsewhere.

Tools »
- @& | Post+ Pl -
=i Post + Pl Eﬂ—_l Properties...
-4 1] BOM =
+ o Draft: f? Empty Recycle Bin...
- Parts
C @4 P Post

You can restore one or more documents deleted by mistake by right-clicking on the appropriate document(s) and

selecting the % Restore command.

Note: If the documents are in the vault, you will also need to put the deleted items into the vault so that they can
go into the recycle bin. Before this last operation, the documents will still be in the project but simply crossed out.
— & Parts
& I Plate
% PP Rost

You can undo this deletion by right-clicking on the appropriate document(s) and selecting the @ Undo changes
command.
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Purging the project

As we have seen previously, TopSolid automatically creates backups, minor revisions, major revisions and
documents in the recycle bin. At the end of the project, it is advisable to perform a purge which will delete all the
unnecessary elements.

Th

e Right-click on My first project and select the _ Check In command.
e Update the indicated documents if necessary.

w2
e Right-click on My first project and select the Deletion > 7] Purge Project command.
e Adjust the dialog box as shown below.
# Purge Project X
Purge minor revisichs

Mumber of minor revisions to keep:

[ |

Purge backups

Mumber of backup minor revisions to keep:

0

Purge unused family instances
Purge deleted major revisicns

Purge deleted ohjects

Project: 0/ 1

Purged file count: 0
Purged files size: 0 bytes

v X ?

e Clickon \ 4 to confirm the operation.

TopSolid indicates the number of deleted files as well as the space gained.
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Import/export of a package

Imports/exports are used to transfer documents (customer/supplier, mobile station) from one PDM to another.
You can perform an export on each document, folder or project. TopSolid automatically exports all the documents
required for the project.

Exporting a project

e Using the Ctrl key, select the Right Stair, Railing and Post + Plate folders, then right-click on one of the folders
&
to select the Import/Export > ‘Cﬁ Export Package command.

TopSolid takes an inventory of everything it needs to export in order to import the file correctly. It also makes sure
that everything is up to date and in the vault.

* Export (My First Project)

Do you want to perform following actions?

Type MName Project Status Comment 2
F 10 (delivered) (J) TopSolid AFNOR Mechanical Possible
4 100 {delivered) (J) TopSclid AFMOR Mechanical Possible
F 100 (delivered) (M) TopSolid AFNOR Mechanical Possible
P 100 = 10 (delivered) (K] TopSelid 150 Mechanical Possible
P 100 = 12 (delivered) (K] TopSelid 150 Mechanical Possible
[ 4 100 = 12.5 (delivered) (K) TopSelid 150 Mechanical Possible
[ 4 100 = 3 (delivered) (K] TopSelid 150 Mechanical Possible
r 100 = 4 (delivered) (K] TopSelid 15O Mechanical Possible
r 100 = 5 (delivered) (K] TopSelid 150 Mechanical Possible
4 100 = & (delivered) (K] TopSelid 150 Mechanical Possible
P 100 = 6.3 (delivered) (K) TopSelid 150 Mechanical Possible
F 100 = & (delivered) (K) TopSolid 150 Mechanical Possible
4 100,Length=100000mm (M) TopSolid AFNOR Mechanical Possible
P 100 10 {delivered) (1) TopSelid AFNOR Mechanical Possible
[ 4 100 10,Length=100000mm (I} TopSelid AFNOR Mechanical Possible
r 100 12 (delivered) (1) TopSelid AFNOR Mechanical Possible
r 100= 14 (delivered) (1) TopSelid AFNOR Mechanical Possible
r 100= 15 (delivered) (1) TopSelid AFNOR Mechanical Possible
P 100= 16 (delivered) (1) TopSelid AFNOR Mechanical Possible
F 100 20 (delivered) (I} TopSolid AFNOR Mechanical Possible
P 100 25 (delivered) (1) TopSelid AFNOR Mechanical Possible
P 100 30 (delivered) (1) TopSelid AFNOR Mechanical Possible
[ 4 100 4 (delivered] (1) TopSolid AFNOR Mechanical Possible
r 100: 40 (delivered) (1) TopSelid AFNOR Mechanical Possible
P 100 5 (delivered) (1) TopSelid AFNOR Mechanical Possible s

Comment:

Export options

[] Export all major revisions
Export only the visualization (creates a smaller file for TopSolid'Viewer)
B ¥ P
[] Create a self-executing package (creates an *.exe file which can be read without TopSolid'Viewer)

[] Forbid to analyze geometry and create graphical cuts in TopSolid Viewer

¥ R ?

e Clickon® 4 to confirm the operation.
e Place the package on the desktop.

Let us say that you have been working on your project from another computer and now you want to reintegrate it
into your computer. TopSolid offers two modes of operation:

- import in replication: TopSolid makes sure that the project has not been modified and updates it.
- import in copy: TopSolid creates a copy in a project.

Note: You can also export the My First Project. Everything in the project will be exported.
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Import in replication

e From the Home tab, select the {}} Import Project command.

Y 4

e Select the previously created package and click on to confirm the operation.

All documnents have already been imported and are up-to-date compared to those
@ contained in package. Do you want to import these documents as copy?

Yes Mo

TopSolid detects that there has been no modification of the project and therefore offers to make a copy.

e C(Click on Yes.

If the project had been modified, the project would have been updated.

For this to work, at the time of export, it is imperative to make sure that the documents are up to date and are in

the vault.

Import in copy

Following the previous operation, a new project is created (not in the vault). It is strictly identical to the original

project.

e Rename this project My first project V2.
e Delete the Right Stair, Railing and Post + Plate folders in the project.
e Create a new folder named Local Import.

e Right-click on the folder and select the Import/Export > Nﬁ} Import Package command.
e Select the previously created package.

All the documents are copied and regrouped in the folder.

Local lImport
Post + Plate
Railing

R Right Stair

To make a copy as we have just done, at the time of export, the documents do not have to be in the vault.

e Close the My first project V2 by clicking on the project’s tab with the @ mouse wheel.

TopSolid
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Import/export with conversion

Multiple DXF export

e Inthe Post + Plate folder, right-click on the Draftings folder and select the Import/Export > § Export several
Documents with Conversion command.

e Select the desktop as the export path and select Name.Major.Minor.Extension from the Naming convention
drop-down list. Select the AutoCad translator.

Multiple export

Export path

[ Exports the directory structure

[] Cwerwrites existing files Naming convention:
|C:\Users\jup\Desktop MName.Major.Minar.Extension ~
Assembly translator Part translator Draft translator
AutoCad ~
AutoCad Plate.A.2 717 Kb

Format Post.A2 999 Kb
@® DxF Post + Plate A2 425 Kb
O DWG
Version:

Release 2013 ~

[] Basify dimensions
Create blocks
Save images in the file

¥ ¥ ?

&

e Clickon to confirm the operation.
TopSolid highlights in green the documents that have been successfully exported.

e Close the dialog box.

Importing a step

Numerous websites provide access to several manufacturers' catalogues in various industries.
Here are a few of them, building oriented:

BlMcatalogs.net (Cadenas)
https://bimcatalogs.partcommunity.com/3d-cad-models/

BIM&CO (TraceParts)
https://www.bimandco.com/fr/objets-bim

BIMODbject
https://bimobject.com/fr/product

Polantis
https://www.polantis.com/fr/

Without forgetting the industry leaders, Cadenas and TraceParts, which have a direct interface in TopSolid (File >
Translators).
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e In the Project tree, create an Import Step folder, then right-click on this folder and select the Import/Export >

Import File with Conversion command.
e Select the emile_maurin_92-951-48 file.

e Clickon 4 to confirm the import dialog box that is then displayed.

TopSolid creates a new document. You can now rename it, assign a reference to it, a material, etc.

Multiple printing configuration

TopSolid allows you to automate printing (on physical printer or PDF) on an entire project. However, automation
certainly involves a bit of parameterization beforehand.

e From the Tools tab, select the Options command.

e Open the Printing node and select Multiple Printing Configuration.

Options

- General
[]-- Colors
- Display
== Printing

Printers Configuration

E_ Rendering
-l Assembly

(-5 CAM Options

----- oy Drrafting

- ¢ Family

-{gh PDM

..... S5 Piping

[]---'_i_ﬁ Predefined Values
.. &% Search

[]---E Translators
E]---_Ai» Walk-through

i Multiple Printing Cenfiguration

Active  Printer

Source

Paper

Format

Landscape  Comments

.

Fallback printer:

£

|

|PDFCreator

Fallback scurce:

Fallback paper:

¢ X ?

Reset

The upper table allows you to orientate the printings based on the format of the drafting. For example, AO formats
will automatically be sent to a plotter.

The Printers Configuration section allows you to define the thicknesses when printing.

TopSolid
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e In the Fallback printer field, select PDFCreator and then click on <

V.

TopSolid’Steel - Basics

to confirm the operation.

Note: The alternative to using a virtual PDF printer is to directly use the TopSolid PDF export as seen in the Complete

stage drafting section.

e Right-click on the Post + Plate folder and select the Multiple Printing Configuration > — Print Several

Draftings command.

Dialog

v X ?

Documents:

e Print Several Draftings

- ___:' Post + Plate

E| ___.’ Drafts
_,.| Plate
_,J Post
_,.| Post + Plate

4 X

| Preview...

() Scale 1:1
(@) In frame

e Inthe Scaling section, select the In frame option.

e Clickon \ 4 to confirm the operation.

e Click on Merge. This results in
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@ PDFCreato

all the draftings being regrouped in a single PDF file.

6pdﬂorge |

Title
Post

Profile
<Default Profile>

@ Metadata

Subject

Keywords

Author
Jup

There are 2 more Jobs waiting

Cancel Settings Merge E-Mail

=\ I,/ N\ / N / N
© © ® .

78)
(o)
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The dialog box may vary from one version to another.

e Click on Merge All, then click on Continue.

™ PDFCreator - Manage Print Jobs - O X

Title Files
Plate 1
Post 1

IE‘ Post + Plate 1

Merge ‘ Mergel All

Delete | | Continue

e Select Save.

Title
Post

Profile
<Default Profile> "

(:)Mehdam |

Subject

Keywords

N NN . Y =\ ~\
©©e e 6o

Cancel Settings Merge E-Mail Save

PDFCreator offers many options such as the possibility to add watermarks, modify the format of the generated file,
modify the PDF compression level, etc.
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Annex: Customization

Within the framework of the deployment of TopSolid, a customization/adaptation stage is necessary so that the
product corresponds to the company's needs. We often see the following four stages:

- Customizing document templates:
Drafting

Bill of materials
Unfolding

Part

Assembly

O O O O O

- Creating a project template

- Creating standard libraries regrouping elements common to business (materials, profiles, company’s
standards, etc.)

- Customizing the interface (icons, keyboard shortcuts, colors, etc.)

We will cover almost all of these customization steps in this chapter, starting with document templates.

Document templates

Document templates can be stored in three different locations:

- Inthe projects: The templates will only be accessible in the project where they are located.
This is only recommended for basic documents such as parts, assemblies and possibly unfoldings.
If a document is updated, remember to update it in all the projects where the update can be useful.

- In My Templates: The templates will only be accessible by the user. For example, it is used in the case of a
single-user installation (a TopSolid license in the company). These templates can be used in all projects by
the user.

- In Company Templates: These templates are centralized and can be used in all projects by all users.

Summary:

- Inthe projects/Templates of the project = Parts, assemblies and possibly unfoldings templates.
- In My Templates/Company Templates - Bills of materials, draftings, drafting bundles templates, etc.

My templates/Company templates

Depending on the installation available in your company, it is advisable to use the right area for the following (My
templates for single-user, Company templates for multi-user).

»

|

e Click on the 2 TopSolid 7 icon and select the File > Document templates > & Open My Templates (or
Company templates) command.

e Right-click on My Templates (Documents) and select the =~ Folder command.
e Create two folders named Draftings and Bill of Materials.
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Customizing a drafting template

We will now customize a drafting template in your company's colors starting from a template delivered as standard.

e In the My Templates/Company Templates project, right-click on the Draftings folder and select the

B Draftings command.
e Select the Assembly A3 ISO Landscape template from the Steel Standard Templates - United States folder.

A drafting has two stages of creation:

- the background (creating the title block and the various parameters);
- the drafting (positioning the different views).

These stages can be seen here:

Background Stage

| IZ\__’ T —_——
e Select the background stage.

e Edit the background logo. To do this, right-click on the logo and select the &Q Edit command.

T

_JopSolia’, =

TopSolid Buiiding (Title Block 1)

1,rue du bois sauvage 91055 qux Delete Buidng

# 0160872020 © contact franceBc Sedving (Tithe Block 1)
& 0160872030 topsobd fr Eda
3

| | |

Others »
Image 4
I, . -(y
Attrbutes

Attrbutes

X i 3
H

Othens »

e Select your company logo.

e Edit all the texts based on your company. To do this, right-click on the text and select the &Q Edit command.

{ — L
| Selection
TopSoli .
| - Show Only
TopSolid Building (Title Block 1)
7, rue du bois sauvage 91055 £ P  Delete Buitding
# 0160872020 @ contact frana
- Solving (Titke Block 1)
& 0160872030 topsoks
' l I g o
Cehers »
o Edr.. b
g
S
- Aedter
L5 attrvates
x Delete
Mask .
Styles »
Others »
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e Right-click on the drawing’s frame and select the % Edit command.

N

4

T (5] n m | [=] [+) |

TopSolid’Steel - Basics

Border

Selection
Show Only

Others »

Edit... b |

Hide
Attributes...
Styles 3

Others »

] (23 | ——
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In the Predefined format field, select A4 ISO Portrait. Uncheck Cutting tabs, Centering Marks, Orientation

Marks and Graduations, then click on v to confirm the operation.

z | @ m m | © | o | = | »
£
|
(=]
_TopSolid -
Mizsier Sofhware — - - wmo
s g P st [0 - T T
- wabraiia - —

TopSolid



TopSolid’Steel - Basics Annex: Customization

e From the Operations tree or the Entities tree, open the Parameters > Document Name Parameterization

folders and edit the TemplateDraftingName parameter.
&7

e Inthe Value field, change Landscape to Portrait and click on to

« ¥ ?

@ Parameterized (DraftTemplateName)

Mame:
|Dra1"tTempIateName |

confirm the operation.

Walue:

Assembly [$TopSclid.Kernel TX.Properties.DraftingFormat]-Portrait

You can go further in the customization process using the styles options. The styles are specific to the document

) Index Styles
) Hatching Styles
1 Drilling Mote Styles
[ Exception Styles
[ Difference Mote Styles
[ View Origin Styles
£ Drillings Table Index Styles
£ Drillings Table Styles
1 Knurling Dimension Styles
‘A Charnfer Text Styles
Sketch Styles
Index Styles (Former)
Weld Styles
) Geometric Tolerance Styles
1 Datum Feature Styles

Bend Mote Styles

) Drilling Mote Styles (former)
1 Surface Finish Styles

51 Composite Dimension Styles
) Dimension Styles

- Text Styles

Let us imagine that we want to create a new index style containing the description of the part, its material and
thickness.

~
e Right-click on the Index Styles node and select the —” Bom Index Style command.

_» Bom Index Style... I}
ﬁex Styles
o Empty

Others 3

) Drillings Table Styles

M B Faodine D ancian Chdar

A new style is created. Each style has a base style (in this case, Normal). Checking an option in this dialog box means
that you do not want to inherit the base style and therefore change it.

e Check the Upper Text box and click on the Edit button.

~
o Delete the word Index and click on the " Insert BOM Property icon.
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TopSolid’Steel - Basics

e In the dialog box that appears, select Standard > General > Description and click on g/Qto confirm the

operation.

vx3

e Bom Index Style

?

|Ir1dexSter‘I

[ Current style
Base Style:

Marmal

Contents

Upper text:
Edit...
[ Lower text:

Edit...

Description|

@

lsonormD |2, 5mm

B I Usabex: x* 85 = =

|||I
L=]

e Check the Upper Text box and click on the Edit button.

N
o Clickonthe <

Insert BOM Property icon.

e Select Standard > Dimension >Thickness and click on \ 4 to confirm the operation.

e Clickon \ 4 to confirm the Format dialog box that appears.
e Using the Enter key, go to the next line to place the cursor under the Thickness text.

~
e Clickonthe < Insert BOM Property icon.

e Select Standard > Material >Material Description and click on 4 to confirm the operation.

vx3?
Crerecr—"

[Index Style 1 |

[ Current style
Base Style:
MNormal w | 6p

Contents

Upper text:
Edit...
Lower text:

Edit...

@

IsonormD ~

2,5mm

B I Usbex: x* &z K= =

Thickness

Material Description

e Inthe Name field of the style dialog box, enter Desc_EpMat and click on v to confirm the operation.

The new index style is finished.
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When used, this style will give the following result.

Plate

10,00mm
Steel S235 EN 10025

The customization of the drafting is complete.

B Save the drafting document, close it, then

Customizing a BOM template

™

~

Post

10,00mm
Steel

= check it into the vault.

Annex: Customization

We will now customize a BOM template by working on the columns, the sort order and the precision of the values.

In the My Templates/Company Templates project, right-click on the Bill of Materials folder and select the

]_ Bill of Material command.

Select the Sheet Metal template from the Steel Standard Templates - United States folder.
Right-click on the HOLES NUMBER column and select Delete column.
Repeat the operation for the PERIMETER and SURFACE AREA columns.

To do this, right-click on the last column and select Add Column. Select Standard > Dimension > Mass. At the

bottom of the dialog box, enter 1 in the Number of decimals field, then click on \ 4 to confirm the operation.

Property

Property:

(- Function

E| Standard

E| Dimension

. Angle

- Complex Trimming

- Depth

- Diameter

- Height

- Length

- Radius

- Surface Area

- Trimming Angle 1

- Trimming Angle 2

- Trimming Crientation 1
Trimammina Orisntatinm I

Format

Mumber of decimals:
Unit:
Preview:

[] O@mit unit symbol

1

kg

1000.0kg

TopSolid
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There is an advanced mode for editing the columns.

e From the Bill of Material tab, select the i

Columns command.

TopSolid’Steel - Basics

A dialog box appears. On the left side of the screen you can see all the properties available in a bill of materials. You
can add them to the bill of materials using the green arrow (a property must be selected to see it) or delete them
using the red arrow.

-

In the lower right frame, you will find the sort order. In this case, the sorting will be done first by material, then by
thickness, by part number and finally by description. You can obviously change the sort order.

s Columns

Available properties:

Selected properties (ordered):

A Plates Height (Mold Base)

AboveGround (Building Storey Commeoen (Pset_Buildil
AcousticRating (Covering Common (Pset_CoveringCo
AcousticRating (Curtain Wall Commen (Pset_Curtainy
AcousticRating (Door Commoen (Pset_DoorCommon))
AcousticRating (Plate Common (Pset_PlateCommon))
AcousticRating (Reof Common (Pset_RoofCommon))
AcousticRating (Slab Common (Pset_SlabCommon])
AcousticRating (Wall Common (Pset_WallCommaen])
AcousticRating (Window Common (Pset_WindowCon
Actuator Type (Actuator (fcActuator, IFC4))

Air Terminal Box Type (Air Terminal Box (fcAirTermin
Air Terminal Type (Air Terminal (FcAirTerminal, IFC4))
Air To Air Heat Recovery Type (Air To Air Heat Recov
Alarm Type (Alarm (HcAlarm, IFC4))

AnchorageSlip (Tendon (fcTendon, IFC2x2))

Angle (Angle Pin)

Angle (Angle Weld)

Angle (General)

Angle Pin (Slide with Pin Drilling)

Angle Pin Type (Angle Pin)

Angle Values List [Mestable Component Freedom Ded
Arc (Circular Elbow)

Arc (Elbow)

Assembly Place (Element Assembly (fcElementissem
Audic Visual Appliance Type (Audic Visual Appliance
Author (General)

B Plates Height (Mold Base)

Baffle Length (Baffle)

Baffle Type (Baffle)

Ball Diameter (Spring Plunger)

Ball Offset (Spring Plunger)

BarLength (Reinforcing Bar (IfcReinforcingBar, IFC2x2
Base Diameter (Crientation Marker - Cylindrical Base)
Base Height (Crientation Marker - Cylindrical Base)
Base Height (Crientation Marker - Rectangular Base)
Base Length (Orientation Marker - Rectangular Base)
Base Width (Crientation Marker - Rectangular Base)

Beam Type (Beam ([fcBeam, IFC1.0))
o -

Aoed Foen (2D, Ao

”~

W

Index

Quantity

Description (General)

Part Mumber (General)

Material Name (Material)

Coating Description (Material)

Mazs [General)

Thickness [General)

Bends Mumber (Sheet Metal)

Box Width (Unfelding) (Sheet Metal)
Box Length (Unfolding) (Sheet Metal)
Image

2y

Y4

Selected properties for sorting (ordered):

Thickness [General)
Material Mame (Material)
Part Mumber (General)
Description [General)

v R ?

%

In the bottom right frame, select the Thickness property. A light blue arrow appears on the right.
Click on the arrow to move the property to the first position.

Forced column title:

Width column:

Visible

Property use
(@) Sort
(0) Make sum

(O Make average

Format

Mumber of decimals: |1
Unit: kg
Preview 1000.0kg

[1 Cmit unit symbol

Alignment
@) Left
() Center

O Right

[ Indented

Serting

(®) From smallest to largest

(O) From largest to smallest

Empty values sorting

@) In first

In the dialog box, it is also possible to force the title of a column, to adjust the precision of the values, to modify the

order, to force the width of a column, etc.

e Clickon v to confirm the operation.

° B Save the bill of materials document, close it, then
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¥ check it into the vault.
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Creating a project template

We have previously seen how to create document templates (drafting and bill of materials). A similar approach
exists for a complete project.

You will have noticed throughout this training course that organizing documents in the project tree is important
but repetitive. Therefore, it is advisable to integrate it when you are creating the project. This is what we will cover
in the next exercise.

e Create a new project by clicking on the \A icon in the Home tab or by using the Ctrl + Shift + N keyboard
shortcut.

e Rename the project My project template, select Design Template in the Steel Templates folder, then click on

4 to confirm the operation.

At the beginning of the training, we addressed the subject of references, which is an essential element allowing you
to use or delete libraries in your project.

A project that has too many references may overwhelm searches and the list of available extruded bars in the

§ Extruded bar command.
Conversely, a project containing too few references will simply prevent you from accessing potentially useful
components in your design.

e From the Project tree, open the References node, right-click on the TopSolid DIN Mechanical library and select
the x Delete command or press the Delete key directly on the keyboard.
All the components in this library are now inaccessible in this project.

e Right-click on the References node and select the ¥T Reference Library command.
e Using the Ctrl key, select the TopSolid ANSI Mechanical and TopSolid DIN Mechanical libraries and click on
& . .
to confirm the operation.

Both libraries have been added to the references.

e Right-click on the project name and create the following - folders:
- Unfoldings
- Draftings
- Bills of materials
- Parts
- Stringers

Note: This part is completely free and can be adapted according to your needs.

The order is alphabetical in the Project tree. If you want to change the order, you simply have to add a number in
front of the folder name (for example: 1 - Parts, 2 - Sub-assemblies, etc.).

e Right-click on the project name and ¥ check the entire project into the vault.
e Add this project to the project templates. To do this, right-click on the project name and select the Others >

V. Add to Templates command. Depending on the installation available in your company, select My
Templates or Company Templates.

This project can now be selected when creating a new project. If you wish to upgrade it, you simply have to open

the project manager by clicking on the @ Projects icon in the Home tab and click on the \ﬁShow template
projects icon. The project templates will be visible and editable just like any other TopSolid project.

Show template projects
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Customizing the interface

TopSolid's interface is very flexible. During the training course, we saw that trees can be placed anywhere on the
screen, hidden, moved, etc. You can also display your favorite icons directly on the screen or to even add your own
keyboard shortcuts.

Finally, all of these parameters can be exported to be saved or installed on another machine.

Menu creation

e Open orreturn to My First Project.
e Open or create a part (it does not matter what type).

Each type of document has its own tabs, icons and shortcuts that are integrated into the menus. Customizing the
interface is therefore done document type by document type.

The first step is to create a new menu.

e From the Tools tab, select the @ Menu command.

e Click on the Add button, enter the name Training and click on v twice to confirm the operation.

e From the Tools tab, select the previously created Training menu as shown below.

1ape v iSheetMetaI v |l Visualization ¥ ﬁ’f-\nalysis v A Construction ¥ < Tools v

Default ~ |
Default ’

e,
n Representation ~ | fr"_
A1

Adding shortcut icons and shortcut keys

e From the Tools tab, select the Customize command.

A dialog box appears and red areas appear on the screen. These symbolize the areas where commands can be
added or deleted.

e From the Command Category drop-down menu, select Analysis and @drag the r[?IAnaIyze Geometry
command to the lower red area of the screen.

Command category: Contexts

Analysis v Add user context

Add commands: Right-click a user context to modify its icon/name, double-click to
[ Analyze Area Moments of Inertia... [[J]Analyze... rename it

7 Analyzz Continuity... [ Area Moments of Inertia... Drag-and-drop a user context to change its position.

£ Analyze Curvature..

¥ Analyze Enumeration...
S+ Analyze Face Type.. Relling lists Separaters

7 Analyze Geometry... Add rolling list:
& Analyze Normal.
I Analyze Profile..

Add separator:

W Analyze Projected Area...
Ay Analyze Thickness...
T2 Analyze Undercuts...

] Display commands on document
§# Analyze User Enumeration... Py

Reset toolbars

z o K ?

r e
AR
Y,
‘4-; do-x 20mm
[—]

To delete a command, you simply have to @ drag it outside of an area.

Note: The Add user context button allows you to add a tab at the top of the screen. This is very useful to create a
group of commands that you can use regularly.

e Click on the Shortcut keys tab, select the Analysis command category and select the TF Analyze Geometry
command.
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e In the Press new shortcut keys field, click Alt + M.
e Click on the Assign button to assign the keyboard shortcut.

=i Customize

Shortcut keys

Coemmand categony:

Analysis ~| [ Show only the existing shortcut keys
Commands
|ﬁ";—\na|}fze Geometry... : Alt+M w | Shartcut scope:
- Document: Exploded A
C dicon: P
ommang icen Document: Assembly Function
‘F Document: Machine Component
Document: 3D Function
Document: Unfelding v
Existing shortcut:
|AIt+M | Remowve
Press new shortcut keys:
| | Assign

Shortcut currently used by:

Reset all shortcut keys

e C(Clickon v to confirm the operation.

Saving and importing the settings

Tt
e From the Tools tab, select the U’ Manage Settings command.
e Select the Export application settings option and click on the @ Next icon.

e Make sure that all the boxes are checked and then click on the @ Next icon again.
e Select a location to export the settings and possibly modify the default name.

e Clickon \ 4 to confirm the operation.

The import is done via the same command, as well as reinitializing the settings.
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Introduction to libraries

TopSolid comes with a large number of standard element libraries. It is natural and advisable for a company to
create its own libraries.

Typically, several libraries are created to avoid confusion. Here is a client example of a few libraries:

..... ¥ i My Company - Common

----- ¥ i My Company - Covering

----- ¥ v My Company - BExtruded Bars

----- ¥ wi My Company - Fasteners

----- ¥ i My Company - Materials and Ceatings
..... ¥ i My Company - Railing

..... ¥ i My Company - Schiico

Here we will find company’s standard (railings, fixings), commercial elements (Schiico, Wurth), standard elements
(extruded bars), as well as a Common library.

The Common library regroups everything that will be common to libraries and projects. This can be filters (filtering
of parts, assemblies according to several criteria), user properties (production mode, supply mode, sub-assembly
type, etc.), functions, processes, etc.

e Open the Library Manager by clicking on the \:i Libraries icon on the Home tab, then create a new library by

clicking on the = New Library icon.

E g W s

Name

Libraries

':' Recycle Bin
e Rename the library My Company - Common and use a blank template.

As you can see, a library is presented exactly like a project. Therefore, everything that was seen during this training
course is applicable here.

Warning: This new library can only be used in your projects if it is referenced.

Using the unfolding rules for unfoldings

Now that the user library has been created, we will include an unfolding rule for the sheet metal. To avoid starting
from a blank page, we will use an unfolding rule provided by TopSolid as a basis.

e Open the Library Manager by clicking on the \3 Libraries icon in the Home tab and open the TopSolid
Mechanical library.
e Open the Sheet Metal > Unfolding Rules folders and copy the Steel Tables document.

= & | Sheet Metal
+ Standard Formings
=8 Unfolding Rules

. DING335 (delivered)

External Dimension (delivered)
Internal Dimension (delivered)
K Factor 0.5 (delivered]

K Factor 0.333 (delivered)

Steel Tables (delivered)
Tangent Dimension (delivered)

Theoretical (delivered)

&
&
&
&
- B
&
&
&

A ) 3
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e In the My Company - Common library, create a new folder named Unfolding Rules and paste the previously
copied steel table into it.

4 i My Company - Commen
=t References

-4k Templates

-k, Favorites

-4 T Recycle bin

=k Unfolding Rules

[z Gl Steel Tables - Copy

Note: You cannot edit a component and more generally, a library provided by TopSolid. The libraries are locked for
modification so that they can be updated if necessary.

However, as you can see, they are not copy-protected. You can therefore copy or derive them according to your
needs.

e Rename the document Steel tables company and open it.

Start Page | _* - Steel Tables*

" Tables Hls_,l Bending tools ”ﬂ Processes ‘

General properties
Description: Delpiopmacelflables Default unbending method Hem bends unbending method
Steel Table (® Couple (radius, thickness) [ Activate Activate
Eahigber () Ratio radius/Thickness Methec: Mo (b Method:
K factor: 05 K factor: 0
Correction: fan Correction: Omm
Tables
Thickness _ ~| - Bending processes
, Thickese = 0. Angles and unbending methods
0.8mm Fodins Too! Dreforred Interpolate angles during an unbending method request
Tmm » Tmm '3 v Angle Method K facter Correction Real radius
1.2mm 13mm Ve v O 3 Tangent external di... |~ |0 0,7mm
1,5mm v O 15° Tangent edtemal di... |~ |0 0,3mm
Zmm Ei Tangent external di... |~ |0 Omm
2,5mm 45° Tangent external di... |~ |0 -0,3mm
3mm 60° Tangent external di... |~ |0 -0,6mm
4mm 75" Tangent external di... |~ |0 -1mm
5mm 90" Tangent external di... |~ |0 -1,3mm
6mm 105° Tangent external di... |~ |0 -0,8mm
Smm 120° Tangent external di... |~ |0 -0,6mm
10mm 135° Tangent external di... |~ |0 -0,4mm
12Zmm 150° Tangent external di... |~ |0 -0.2mm
13mm 165° Tangent external di... |~ |0 -0,1mm
20mm 180° Tangent external di... |~ |0 Omm
23mm v ~

There are two main methods of calculation:

- Thickness/Angle couple: This is the current setting. The table reads from left to right: for a sheet metal
thickness of 1.5mm, TopSolid will use a V of 10 by default which will produce a radius of 1.6mm. For a 30°
angle, the correction will be -0.7mm.

Tables
Thickness | -~ Bending processes
06rmm Thickness = 1 Sram Angles and unbending methods
08mm Radios Toal preferred Interpolate angles during an unbending method request
Tmm 1,3mm va ~ [ Angle Method K factor Correction Real radius
1.2mm (3 V1O ~ 0" Tangent external di... ~ |0 0,dmm
4 Zmm viz2 ~ O 15° Tangent external di... |0 -0.2mm

- Radius/Thickness ratio: Coefficients and a K factor are entered and for each of them. For example, for a
radius/thickness ratio of 1, the K factor is 0.27. For a radius/thickness ratio of 4, the K factor is 0.5.
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e Make the modifications according to your needs.

° B Save the unfolding rule document, close it, then ¥ check it into the vault.

Note: To be able to use the unfolding rule in your default unfoldings, you have to edit the unfolding template in
your project template. By default, it is located in the Templates > Defaults folders of your project template.

& ‘@ My project template

uru References

E|4}= Templates

-4k | Defaults

G4 g Assembly

~dp | Part

CoEe-de P Part - 0mm (Extruded Bar)

. -4 PP Part- Copy (Partial Part)

i 4= B Part Derived (Derivation, Mirror)
| -4 %= Unfolding

To assign the unfolding rule to an unfolding document, you simply have to proceed as follows.

e Reference the library. To do this, right-click on the References folder and select the T Reference Library
command.
e Open the Unfolding document.

° Drag the unfolding rule from your library into the graphics area.

You can make sure that the unfolding rule has been taken into account by editing the Part inclusion operation from
the Operations tree (if a message is displayed, confirm it). The Unfolding rules redefinition icon in the dialog box
and the option Predefined rules must be checked and the rule must be selected.

&=4 Unfolding Rules Rede...

Default unbending method
Method:

Meutral fiber
K factor:

0,5
Correction:

Ormm

Predefined rules

= Steel Tables.A -

° B Save the unfolding document, close it, then ¥ check it into the vault.
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Annex: Creating the Central Support For the Right Stair

In this exercise, we will finish the design of the right stair previously created. The small section of the UPNs used to
create the stringers require support in the center of the stair. This support should remain in the center regardless
of the angle, backward movement or height of the stair.

Creating the structure

e Open or return to the Right stair assembly document.

e Right-click on the front face of the first step and select the Others (in the Selection section) > <= Midplane
command.

Selection
Show Only

In Place Part...

Sketch...

View Along Normal N

Others v ; Midplane...

Inclusion 1 -

nclusion - Offset Plane...
K; Replace Wizard... = .

L£.__ Pivoted Plane...

s * |&=* Publish Direction..
. 5o e = Publish Plane...
ry InPlaceEdit < neos meosme
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e Select the face as shown below of the up plate as the second plane.

vX§?

First plane:

|)l|5hape1<254>:Fa ~| & ‘

Second plane:

|;l|5hape1 <51455F | |

/7

e Right-click on the previously created plane and select the #~~ Sketch command.
e Draw the sketch as shown below.

- Lat 1
* " i

o0
[

5500 (Height+3000)

30 - 30

60 — 60
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As you can see, the position of the support is complicated to dimension because it depends on the stringers and
the position of the plane.

‘ 1
i

L"’-/ E

— !

i

e From the Construction tab, select the >< Intersection Point command still from the sketch context.
e Select the sketch plane as the first geometry and the low outer edge of the stringer as the second geometry.

v E?

Mode
Y ! i =3
i &89 @
First geometry:
“Plane?_ v| B ‘

Extend geometry

Second geometry:
[ shape 2 <5150=:Edge(154) v| & |

Extend geometry

e Complete the sketch by adding the dimension as shown below.

60

e Confirm the sketch.

TopSolid 189



Annex: Creating the Central Support For the Right Stair

e Onone of the vertical lines, position a P full circular section NF A 45-003 with the 20 code.

190

h

On the horizontal segment below, add a first P full flat section NF A 45-005 with the 100 x 10 code and a
vertical shift of -20mm.

Family:
| & Full Flat Section, NF A 435-005 v]

Code:

1100 10 v|
Rk

Profile:

|@| Sketch 4:5egment(13) v| @ |

Reference direction:

‘| Sketch 4

Adjustment
Crientation:

o |
[ Invert

L B ]
e

Horizontal shift:

|Omm |

Vertical shift:
| -20mm |

TopSolid’Steel - Basics
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e Add the second P full flat section NF A 45-005 with the 100 x 10 code and a vertical shift of -20mm. To do
this, select the line again, click once on the Reference direction arrow and check the Invert box.

Family:
| & Full Fiat Section, NF A 45-005 v]

Code:

1100 10 v|
+ * %y [

Profile:

“i"Sketch &Profile(14) ] @ ‘

Reference direction:

~Sketch 4 | =

Adjustment
Orientaticn:
o |
Invert

L B ]
e

Horizental shift:

|0mm |

Vertical shift:
| -20mm |

Family:
| Full Flat Section, NF A 45-005 v|

Code:
1100% 10 v/

Nt o

First point:

Shape 1 <5454> Mertex(205) w | dp

Second point:

[Bottom Up Left <3549 v| &

Reference direction:

7| “|#
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e Addalast P full flat section NF A 45-005 with the 80 x 10 code.

Family:
| " Full Flat Section, NF A 45-005 V|

Code:
80x 10 v|

B+t il

Profile:

| @] shape 1 <5586~ Edgele3) ] |

Reference direction:

2] e ]

Adding fixings

e From the Modeling tab, select the g Drilling command.

TopSolid’Steel - Basics

The goal is to drill the plate in line with the full circular section. To facilitate this operation, we will create a frame.

e Inthe Frame field, click on the & icon and select the T<T} Frame on Plane.

e Select the face as shown below as the OXY plane and the axis of the full circular section as the intersection

axis.

Frame on Plane

QXY plane:
||Up\ane<5706> | % |
Origin

() Projected point

(@) Intersection axis

Sketch 4:Segment(! « | 4

K direction:

| A |absalute X Avis | & |

e Clickon « to confirm the frame.

Frame:

Reference frame:

&

V|

i

Automatic detection

Parts to dill:

Full Flat 80> 10, NF A 45-00

Diameter:

EEAuE]
Taper
Taper hole:

el —

Angle:

Color:

o | X

Machining precess:

| %

e C(lickon \ 4 to confirm the drilling.
192
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e Right-click on the circular extruded bar and select the [\jﬁ Planar Trim command.

e Select the face as shown below and enter an offset of -40mm.

P
’ s |‘|
.,

w Planar Trim

Extruded bars to cut:

| Profilé rond plein 20, NF A 4|

[] Hide

Trimming plane:

|D'owr1 Plane <5704> v| L |

Offset:
|-40mm |
[] Create folder

e Double-click on the circular extruded bar to edit the part in place.

TopSolid displays the extruded as it is inserted; the other extruded bars and the extension are not visible.

—
e To correct this, click on the ¢ End inserting icon in the document’s tab.

[ ¥ Full Circular Section 20, NF A 45-003* 5“

Note: To edit this operation by default, you simply have to select the Tools > Options > Assembly command and
check the Show posterior context when editing in-place part. This mode of operation is better suited to the
metalwork and locksmith trades.

e Right-click on the edge as shown below and select the @ Chamfer command.
e Enter a value of 2mm.
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e From the Shape tab, select the OW Threading command.

ISO 724 standard.

Face to thread:
||Shape1:Face(29] v”

Crigin plane:

||Shape1:Face(113} v| ok |
Complete threading:

| |Fa|se |

Length:
|f:t[llmrr| |

| General || Adval 'l'

[] Standard:

[ Strict

Description:

o -

e C(lickon \ 4 to confirm the operation.
e Confirm the in-place editing context.

o At the top right of the screen, click on the M Quick Search icon.
e Adjust the settings as shown below.

Search:

Metric 150 724 v| e

]l1LI‘t

| &y -

A ame
] Part number
[ Descriptian
Type:

¢ Family
Whare:

Cuarrent preject

[ St first result in praject tes

e Click on the “== icon to launch the search. TopSolid displays the search results.

e Close the quick search dialog box.

194
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Select the face of the circular extruded bar as the face to thread, enter a length of 60mm and select the Metric
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Add a hexagonal nut (style 2) ISO 4033.
Select the M20 code.

Frozen wizard

Wizard:

|ﬂ Bottom Frame w |

[+] Automatic wizard choice.

Farnily:

| & Hexagon Nut (Style 2) 150 4033 v|
Selected part:

M20 v

Position the nut. To do this, you simply have to bring the cursor near the drilling. TopSolid will automatically
hook onto it.
Similarly, add a hexagon domed cap nut DIN 1587 with the M20 code.

Frozen wizard
Wizard:

|_ﬂ Bottom Frame ' ™ |

[+] Automatic wizard choice,

Family:
| # Hexagon Domed Cap Nut DIN 1587 v|

Selected part:
M20 d

2
e From the Construction tab, select the ﬁ“ Repetition command.

TopSolid

Select the elements as shown below as the entities to be repeated.

Entities:

Full Flat 1002 10, NF A 43-005 - 60mm <53
Full Flat 80= 10, MF A 45-005 - 60mm <567
Hexagon Mut (Style 2) 150 4033 - M20 <577
Hexagon Domed Cap Mut DIN 1587 - M20 «
Profilé rond plein 20, NF A 45-003 <5291 ||

[] Hide
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o

e [nthe Pattern field, create a.” - symmetrical pattern.

e Select the central plane of the stair (Plane 1 normally) as the plane.

e Select Rotation as the transforms type. Select a point as shown below as the translations origin and select
Absolute Z Axis as the rotations direction.

Symmetrical Pattern

Symmetry type:

Plane v
Plane:

||Plar1e'l V| L] ‘
Transforms type:

Rotation v/

Translaticns origin:

||Midd|e:5hape‘| <5672 v | & ‘

Rotaticns direction:

| /| Absolute 7 Ais | & |

e C(lickon \ 4 to confirm the pattern.

e C(lickon 4 to confirm the repetition.

|
o Create the following sketch on the central support plane. Use the |—1—| Centering constraint.

196 TopSolid



TopSolid’Steel - Basics

Annex: Creating the Central Support For the Right Stair

e Adda P hollow square section, 1ISO 4019 with the 40 x 4 code as shown below.

Family:

| ;' Hollow Square Section, 1SC 4019

Code:

|40><4

++ ol

Profile:

|@| Sketch 5:Segment(s)

v|-E-|

Reference direction:

‘| Sketch 5

v|-9-‘

e Performa EE planar trim operation by selecting the bottom of the stringer as the trimming plane.

Extruded bars to cut:

| Part - Omm <6612

[] Hide
Trimming plane:

[shape 2 <5166>Face( ~ | & ‘

Offset:

|'Elmm |

[] Create felder

We will now add the fixings.

e Draw the following sketch.

TopSolid
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o Usethe ﬂ quick search to find a hexagon screw 1SO 4017.

e Add and position the screw. To do this, create a == frame on plane using the top point of the sketch.

o Select the Bolt in Hole wizard. Enable the @ Dimensioning icon in the dialog box, enter a hole diameter of
17mm, then select the flat as shown below as the last element to fix.

Frozen wizard
Wizard:
| & Boltin Hole v]

[#] Automatic wizard choice.

Family:

| & Hexagon Bolt IS0 4014 v]
Selected part:

] Use best code

M6 % 90 vl

©
[ I —

[~] Optimize result

[ Hele Diameter:

||1'.I"mm ”

[ Last Element to Fix:

[ shape 1 <5454 ~| & |

TopSolid looks for the right dimension in the family to tighten the different parts and add a nut.

e In the Use Process dialog box, select the Clearance Hole process, then select Coarse from the Clearance Hole
Diameter Type drop-down menu.

B Proce
Use Process

Occurrence:

Hexagon Bolt ISO 4014 - M16 = 90 <6700> ~

[] Automatic part process choice.

Process:

|g! Clearance Hole V|
[ Manual mode

| Operations

Facing

Vertical Facing for Countersunk Head

Clearance Hole

| Shapes to process

« Drivers
| Drivers ” Optional Drivers |

Clearance Hole Diameter Type:
|Coarse ~ |
Vertical Facing for Countersunk Head:

O |Fa|se v|
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e Add aflat washer - M, NF E 25-513 with the 16 code.

e Add a hexagonal nut (style 2) 1ISO 4033 with code 16.

-
e From the Construction tab, select the ﬁh‘ Repetition command.
e Select the screw, washer and nut.
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sewe I
T @
I

e Createae: . linear patternin <’ Line by two points mode.
e Select the two points of the sketch as shown below.

-
£

Direction

Start point:

[Sketch Vertexty) o ‘
End peint:

[[sketch vereds) | % |

(@) Total distance
() Spacing distance

Total count:
2

Alternated numbering

e Clickon \ 4 to confirm the pattern.
e Clickon v to confirm the repetition.
. [ T—
e From the Construction tab, select the Repetition command.
e Select the small section as the entities and select the bolt as the repetition.

@ Repetition
Entities:
| Hollow Square Section 40 = 4, 1504019 - 14

[] Hide
Repetitions:
| Repetition 11

Include eriginal instance

Pattern:

|| o] e bk

o’
e Create a.”- symmetrical pattern. Select the Plane mode and select the symmetry plane of the stair. Select
Translation as the transforms type. Select one of the two points of the sketch as the translations origin.

v K ?

6 Symmetrical Pattern

Symmetry type:

| Plane ~ |
Plane:

F'Iane1 V| L |
Transforms type:

|Transla‘tion ~ |
Translaticns origin:

”Base Frame <6715> (S « | 4k ‘
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Annex: Creating the Central Support For the Right Stair

Organizing the Operations tree

e Inthe Operations tree, identify the first operation that corresponds to the creation of the central support (the
second middle plane normally, after the inclusion of the right stringer).

e Select all the operations above, right-click and select the U Folder command.

Operations I x
[ w5 =

tee Db [ I SES ?

== Modeling Stage "

22 3 Repetition 13

[]---:'L’ Repetition 14

3l Svmmetrical Pattern (Pattern 9)

28l Repetition 11

& =2 Repetition 12

[E2El Lincar Pattern (Pattern &) Selection

£ @ Attributes..,

g -

£ Delete

g k_'{} Folder |}

-3 L\_\] Zoom

o I

Others 3

0, MF A 45-005)
10, NF A 45-005)
10, NF A 45-005)
10, NF A 45-005)

Extruded Bar 3 (Full Circular Section 20, NF A 45-003)
i Solving (Sketch 4)

-
-]
LNy
"l Inclusion 7 (Right Stringer «53154>)

%% Inclusion 6 (Left Stringer <5138)
G Repetition 8

e Rename the folder Central Support.

TopSolid
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Error management

We have seen previously that the sub-assemblies should be created at the end of the design as far as possible. In
our case, the small added section belongs to the stringers; therefore, it must be in the stringers sub-assembly.
Editing the operation will not be sufficient since the creation of the left and right stringer assemblies was done
chronologically before the central support.

e Inthe Operations tree, create a folder that contains the two inclusion operations for the right and left stringers.

o ot 3o 7 1S S ?

= Modeling Stage
; Central Support

. Stringers
. @7 Inclusion 7 (Right Stringer <5154>)
% Inclusion 6 (Left Stringer <5138>)

---; Repetition &

Poml -

° @ Drag this folder over the Central Support folder.

~= Modeling Stage

Central Support

o v EXEER

. @-#" Inclusion 7 (Right Stringer <5154>)
-7 Inclusion & (Left Stringer <3138=)
b g

TopSolid displays an error message and this 0 icon appeared on the document’s tab. This means that one or
more operations are in error. The operation in error is displayed in red in the Operations tree.

e Click on OK to close the error message.

e Click on the 0 icon on the document's tab. TopSolid directly opens the operation in error and identifies the
precise origin of the problem. In our case, we had used a plane of the right stringer sub-assembly except that it
no longer exists at this stage.

e Click in the Second plane field and select the plane as shown below again.

X ?

First plane:

A[Shape 1 <254>:Fa + | b

Second plane:

AT |+ |0

\ 4

A new error message appears.

e Clickon to confirm the operation.

e Click on OK to close the error message.

e Click onthe 0 icon on the document's tab. The intersection point was also based on the sub-assembly.
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e Click in the Second geometry field and reconnect the edge of the stringer.

e Clickon \ 4 to confirm the operation.
A new error message appears.
e Click on OK to close the error message.

e Click on the 0 icon on the document's tab.
e Reconnect the trimming plane for the small section as shown below.

The repair is now complete.
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Editing the stringers

e Inthe Operations tree, place the Modeling Stage cursor inside the Stringers folder.

Operations

EQE@%%E%%% ?

R NTIodeIing Stage

e Edit the left stringer inclusion operation and add the small section cut at an angle.

e Repeat the procedure on the right-hand side.
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e Create a new Lﬂ In place assembly with all of the parts as shown below.

(ond
e Click onthe # End inserting icon to move the cursor to the top of the tree.
° B Save the assembly document.
What follows is a repetition of the previous exercises:

- Bills of material with the names of the different parts/sub-assemblies
- Detail draftings

- Assembly draftings

- etc.
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Annex: Ramp Railing

The objective of this exercise is to design a ramp railing on a concrete stair.

Concepts addressed:

- Using a constrained linear pattern to design a ramp railing
- Converting a list to local parts

Importing the concrete stair
e From the Project tree, create a new folder named Ramp railing.
In order to focus on the modeling of the railing, the stair has already been modeled.

e Right-click on the Ramp railing folder and select the Import/Export > @ Import Package command. Select the
Parameterized Concrete Stair.TopPkg package.
e Open the Parameterized Concrete Stair part document.

Creating the railing

b
e Right-click on the Ramp railing folder and select the u Assembly command.
e Right-click on the new assembly document and select the £3 Properties command.

e Click on the Edit button. In the Description field, enter Ramp railing and then click on v to confirm the
operation.

e At the top left of the screen, click on the 'Q TopSolid 7 icon and select the File > M Background Document
command.
e Select the Parameterized Concrete Stair document.
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e Draw the following sketch.

e Confirm the sketch.

e Right-click on the sketch and select the r Extruded bar command.

o Select the Hollow square section, ISO 4019 family and the 40 x 2 code.
e Select the entire sketch.

e Position the extruded bars as shown below.
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e (Clickon \ 4 to confirm the operation.

e Right-click on one of the extruded bars and select the ! Miter Trim command.

e Select all the extruded bars and then click on 4 to confirm the operation.

We will now create the sketch that will be used to trim the bars.
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e Right-click on the according to extruded bars plane and select the sé Sketch command.

e Draw the following sketch (parallel to 40mm from the previous sketch + point).

Annex: Ramp Railing

TopSolid
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e From the Construction tab, select the [e-<] Constrained Linear Pattern command.

&
e Selectthe+  Between points mode and adjust the dialog box as shown below.

v ¥ ?

@ Constrained Linear Pattern (Pattern 1)

=

Start point:

“ Esquisse 2:Vertex(16) v| @ |
End point:

|Esquisse 2Vertex(13) | & |
Up direction:

‘|Ahsollﬂe2m{is ~| & |
Orientation:

Vertical v

W'S@m

Maximum spacing:
110mm |

[+ Thickness:
|‘I4mm |

[] Edge to edge
Margins

| Equal margins ~ |
[] Margin:

[+] Alternated numbering

e C(lickon v to confirm the pattern.
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e From the Modeling tab, select the P Extruded Bar command.
e Select the Full Square Section, NF A 45-004 family and the 14 code.

o Select the kf? Frame and Length mode.
e In the Destination frame field, select the frame of the constrained linear pattern.

e Enter a length of 1500mm to make sure that the section exceeds the border in all circumstances.

e Add a vertical shift of 20mm to center the bar on the hollow square sections as shown below.

>

e C(Click on \ 4 to confirm the extruded bar.

TopSolid
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|
]
e From the Construction tab, select the " Repetition command.

e Select the extruded bar previously included as the entities to be repeated.
e Click in the Pattern field to enable it. Select a point of the constrained linear repetition as shown below.

e Clickon \ 4 to confirm the repetition.

==
e Right-click on second sketch (the one with the 40mm parallel) and select the U Trim by Profile command.

e Inthe Part to modify field, select the repetition of the bars, then click on \ to confirm the operation.

TopSolid converts all of the parts into local parts. This means that these parts do not have a document in the Project
tree. Their management is done entirely from the assembly stage.
e Open the Parameterized Concrete Stair part document.

e From the Entities tree, open the Parameters folder, then work on the Tread, UnitRise and StepNumber
parameters to test the railing.
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Notes
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Individual Course Evaluation Form

(To be completed and returned to the training instructor at the end of the course)

TopSolid'Steel - Basics

Name
Company

Date(s) from to

By completing this individual evaluation form, you are helping to improve the quality and usefulness of the training provided in the future. Please complete it

carefully.

Number of people during the course: Onsite at your company? YES o NO O

| GENERAL ASSESSMENT | Poor Average Good Excellent
Overall, this course has been: O | m| O
What grade would you assign? 01 2 3456 7 8 9 10
| LOGISTIC | Poor Average Good Excellent
Orientation (quality, organization, user-friendliness, etc.) O | m| O
Physical setup (room, materials, etc.) O | m| O

| TRAINING | Poor Average Good Excellent
Instructor's teaching method O | m| O
Group relationship (participation, sharing of experiences) O O | O
Quiality and clarity of educational materials (documentation) O O | O
Balance between Theory and Practice O O | O
Consistent presentations with what has been announced O O | O
Training Content ad O O O

| DURATION | No Somewhat no Somewhat yes Yes
Does the overall duration of the course seem appropriate? O O | O

If no, was it? Tooshort O Toolong O

| PACE | No Somewhat no Somewhat yes Yes
Does the overall pace of the course seem appropriate? O O m| O

If no, was it? Tooslow O Toofast O

| USE OF ACQUIRED KNOWLEDGE IN THIS TRAINING | No Somewhat no Somewhat yes Yes
Have you found this training to be useful in your work? O O m| O
Do you think you can put the acquired knowledge into use quickly? O O m| O
Do you believe that you have achieved your objectives

upon completion of this course? O O | O
Comments and suggestions:
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