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FEATURES AND AREA OF APPLICATION

T-FLEX CAD is a parametric design and drawing system. T-FLEX provides high levels of drawing flexibility
and supports modifications of the drawings while maintaining constraints imposed by the designer on
the drawing elements. The unique parametric engine and a complete set of professional tools for
computer-aided design simplify the design workflow and speed up preparation of drawing materials. T-
FLEX CAD gives a designer a familiar feel of working with traditional paper and ruler equipment.

Associative design driven by assigning and modifying variable parameters is the way to follow by all
design and drawing automation systems. The particular success of T-FLEX CAD is based, in the first place,
on the new paradigm of geometric modeling. This paradigm is about a new, deeper, level of
parameterization, compared to other systems. The idea of parameterization itself has nowadays become
a standard in CAD. By "parameterization” we usually mean a provision for a drawing extensive reuse by
means of modifying its parameters. Virtually all CAD vendors claim parametric capabilities of their
systems. However, these systems, originally introduced long before parameterization was adopted, often
use their legacy data structures that are inherently non-parametric. This causes their solutions to suffer
from ineffectiveness or limited range of applicability. The T-FLEX CAD's revolutionary approach to the
idea of parameterization and the fact that the drawings are based on inherently parametric models
provide a new dimension for parametric design.

T-FLEX CAD uses concepts and practices that are familiar to designers. At the same time, the user does
not need to care about making a precise drawing at once. The modification capabilities via both
dimensioning and free dragging are unmatched across other CAD systems.

The assembly drawing environment is unique in its wide range of capabilities. T-FLEX CAD permits
creating complex drawings where certain fragments can be bound by relations. A relation can be
established either via geometrical properties or by parameters. The system correctly handles lines
visibility throughout modifications, if some portions of the drawing overlap the others, with no limitation
on the number of overlaps. It takes seconds to create drawings of a new product in a family by varying
assembly drawing parameters. The modifications instantly reflect not only on the assembly but also on
the member fragments (parts) and all the rest of the related documentation.

One typical attribute of the parametric CAD systems is a language for programming parametrical
relations. T-FLEX CAD has another advantage in this area. The engineer is not required to have any
training in programming. The drawing parameters can be represented by variables. These variables can
be related in simple mathematical expressions. This is done without using any programming language.
The variables can be assigned either at creation of an element or while editing an existing one. The
values of the variables can be obtained from other drawings or automatically input from a database. This
provides for unlimited modification capabilities in drawing.

Along with parametric design, T-FLEX CAD supports wide usage of quick drawing producing non-
parametric sketches. This approach allows creating drawings in a way similar to major CAD systems by
using a standard set of tools for drawing, i.e. various primitives, as arcs, circles, line segments, etc. The
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snapping mechanism is provided for easy sketching of new entities, such as horizontal and vertical
alignment of the cursor with the existing entities or their ends, center-of-arc and center-of-circle
snapping, etc. When creating arcs, snapping occurs around the 90, 180 and 270 degrees. The cursor also
snaps to horizontal and vertical alignments with the arc center. The system automatically identifies
multiple pairs of same-object snappings. Snapping to any object can be locked with the Function key,
and the cursor will follow to the locked snapping condition. Thus, the sketcher provides a way of quick
drawing, however, such drawings do not take full advantage of parametric dimension modifications.
Therefore, this method is only recommended when no substantial modifications are expected on the
drawing.

Creation of parametric construction-based drawings can be accelerated with the special parametric
sketch mode. This mode combines efficiency of non-parametric drafting with flexibility of parametric
construction. This goal is achieved by simultaneous actions of a user and the application: user creates his
drawings using ordinary sketch features, and application “puts” geometrically related construction
elements under the sketch lines thus producing a parametric drawing.

The highly effective functionalities of T-FLEX CAD make the system usable in a wide range of situations.
The system can well be used in mechanical design, such as design of industrial equipment and tooling,
development of molds and stamps, design of consumer goods, etc. It also supports development of
manufacturing process flow charts and BOM, numerically controlled machining and other technological
procedures. Other possible application fields include construction and architectural design, charting
various types of graphs, dynamical visualization of processes and mechanisms, industrial and graphic
design. The most effective uses of T-FLEX CAD occur when the parametric design paradigm dominates
the design process, and when all stages of design are involved, from sketch to scratch drawing to
production drawing. T-FLEX CAD facilitates considerable speed-up of graphic design and documentation
cycle.

T-FLEX CAD offers a complete range of drawing tools, such as creating various-type line drawings,
hatches, dimensions, text, roughnesses, special symbols, etc. Important that all these design attributes
can be associated with the parameters of the drawing. This means, modifying a drawing parameter would
cause adjustment of the design attributes. The drawings follow the user-specified international standard.
T-FLEX CAD also supports instant switching from one drawing standard to another.

The three-dimensional version CAD 3D is intended for making parametric 3D models. The 3D solid
bodies authored by the system can easily be modified. Parametric modifications of the 2D drawings
propagate on the model's 3D representation, and vise versa.

T-FLEX CAD can be used as a base for developing specialized CAD systems. The system supports
exporting parametric drawing data to custom processing modules. Vise versa, externally generated
parameter values can be imported into the system and assigned to the drawing parameter variables. The
model is then automatically regenerated, and the new design drawing is ready.

The system software utilizes the latest GUI standards. Even a novice user can easily start working with the
system. The menu and icon layout is easy to use. The command dialog boxes are intuitive. The various
drawing elements and the libraries of drawings allow effortless manipulation. The built-in context-
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dependent Help facilitates quick learning. Every command is realized in a way that provides users —
engineers and designers - with confidence in operating the system.
The theory and algorithms used in the system are unique yet unambiguous to end-users.
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CONVENTIONS ADOPTED IN THE T-FLEX CAD
GUIDELINES

The following standard conventions are adopted in this document:

<Enter>, <L>, <Esc>, etc. — notations for the keys on the computer keyboard.
[OK], [View], etc. — notations for graphic buttons in the dialog boxes.

3 - Left mouse button click.

£ - Right mouse button click.

30- Left mouse button double-click.

, , etc. —icons on a toolbar, ribbon or automenu.

File > Open... etc. — selection of a textual menu bar item File, followed by a pull-down menu item Open....

<

EFiIE Edit Construct Draw

: Mew k
- = Open... Ctrl+0
'_: ET Close
Properties > Product structure properties > Don't include invisible objects, etc means that you select
Don't include invisible objects item in the Product structure properties group of the Properties tab in
the dialogue window.
Properties Columns Sources Filters Representations Surn Reports
Product Structure Properties

Define zone by: () Fragments location ® Callout
Don't include invisible objects

O: Open Model, EL: Construct Ellipse, etc. — names of T-FLEX CAD commands. Note that the character
combinations before the colon define the keystroke accelerator sequences for invoking commands by
typing in the status bar.

A command can be invoked in T-FLEX CAD by the following three ways:
By typing,
By selecting the toolbar item, and
By selecting the textual menu/ribbon item.
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The system manuals describe the commands in a table. For instance, the command QL: Layers would

appear in a table as follows:

Icon Ribbon

Edit - Document — Layers...
Keyboard Textual Menu

<QL> Customize > Layers

This means, the command can be invoked in the following ways:
1. Press the key <Q> then <L> on the keyboard,
2. Select Customize item in the text menu and activate Layers... command from the drop-

down list.
Customize | View Window He

@ Document Parameters...

@ Levels...
ﬂ Layers...

3. Select the icon in the appropriate toolbar.
>

. File Edit Construct Draw Operation
| o I i
Y o=l e A
£ Detault =10 Do :@.

4. Select Layers command in the Document group of the Edit tab.
Analysis Edit Tools View

Title Block  Analysis

Parameters Measure

e [ s R

Document Levels| Layers Page Grid Defaults
Parameters

Document

Certain most common commands can also be invoked with the function keys. For instance,

pressing <F7> causes Redraw operation.

Select an element instruction in the manuals means placing the cursor over the element and pressing

left mouse button & or <Enters.
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Select an icon, press an icon, select an input box, press a button File Edt Constuct Draw Operation Tile Block
instruction means placing the cursor over the item (icon, input YO AnwNs-
box, dialog box button) and pressing left mouse button . (P Defaut g0 8]
. . . . . = [ NONAME1 3 | |® Start Page x
Point at an element, point at an icon, point at a button means just s P2 @, 0w, @, 6
placing the cursor over the item. § = E
B

Each command usually brings a list of options available under this CRMRE

. . . pe . o m || s
command. An option is one specific action performed within the 3 [CE=
command, as delete an element, select an element of a particular e
type, switch to another mode, etc. S E:
Each option is represented by a button and an icon in the R (E

oll5fhilo

automenu.

ot ifthiloos

Invoking an option via the keystroke mechanism might be
different than by selecting the icon. Typing the keystroke
sequence instantly invokes the action, while selecting an icon may i
work in two ways. First possibility is — an instant action occurs, as,

sajgenes, [
.
X

=Ni= Y
&F | T Vs,
|120 | |140 |

hcol 880 B oo PR

for instance, when specifying parameters of an element via P4
Second - after selecting the icon, the system waits for a specific user action,
with the cursor being modified with a glyph corresponding to the action. The %;EJ
action completes when the cursor is pointed at an appropriate element and
left mouse button & pressed. For instance, this can be a selection of a

o L EEECECEE S
construction line — .

The command description contains various ways of creating elements. For instance, the following
sequence describes creation of a construction circle:

The command description contains various ways of creating elements. For instance,

the following sequence describes creation of a construction circle: N
<L>, <L>, <L> - acircle tangent to three lines. o ;"r
The above sequence uses a typical notation which implies that the respective .
automenu icon picks can be used instead of the keystrokes, for instance, .

<L>, , <L> is a way of creating a three-line-tangent circle using both the keystrokes and the icon.
, , is a way of creating a three-line-tangent circle via the automenu icon picks.

E
#

5 , <L>, <L>, etc. — other possible combinations.

In the system description, “Press 2" usually means that either left mouse button {3 or <Enter> key can be
pressed. The <Enter> key works as 0 while working within the command dialog box.

In the system description, “Press " means that either right mouse button & or <Esc> key can be
pressed. This convention about 3 also holds when working in the drawing area of the application. Use of
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B in other areas of the screen follows the standard conventions of Windows (usually, this invokes the
context-sensitive menu).
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GETTING STARTED

This chapter contains sections helpful in getting started with the system setup and basic operation:
"System Requirements”, “T-FLEX CAD System Setup”, “Basic Terms and Drawing Techniques”, “Quick

Reference on User Interface”.

SYSTEM REQUIREMENTS

Hardware Requirements

Software Requirements

Windows XP (Service Pack 3), Windows Vista, Windows 7,
Windows 8/ Windows 10

Minimum Processor:

Recommended Processor:

32-bit or 64-bit Intel or AMD processor with SSE2 support

Core i7 processor or equivalent

Videocard:

Recommended videocard:

Videocard with OpenGL 3.3 support is recommended for efficient
work with assembilies.

OpenGL 4.2 — for improved visualization of models in 3D scene.
OpenGL 1.0 allows to work with 3D models, but with restrictions
(threads, welds, graphic sections and textures will not display).
Videocard supporting CUDA 2.3 or higher is required for creation
of photorealistic images with NVIDIA Optix technology.

High-performance NVIDIA videocard with 1GB of memory or
higher and with Open GL 4.2 support or higher

Minimum RAM:

Recommended RAM:

1G

4G or more” (for very large assemblies)

" 32-bit operating systems Microsoft Windows have a limitation of 4GB of memory address space.
This 4GB space is evenly divided into two parts, with 2GB dedicated for kernel usage, and 2GB left
for application usage. Each application (including T-FLEX CAD) gets its own 2GB, but all
applications have to share the same 2GB kernel space. For Windows XP and Windows Vista it is
possible to increase the default allocation capabilities up to 3GB (3GB for user mode, 1GB
reserved for kernel). Such capability requires additional tunings in order to be effective (see
http://support.microsoft.com for more information).
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64-bit operating system Windows does not have limitations in terms of size of random access
memory and does not require any additional settings to control it. Up to 4GB of memory is
automatically allocated for 32-bit applications (such as T-FLEX CAD).

To fully exploit the capabilities of 64-bit operating system, there is a special 64-bit version T-FLEX
CAD x64. Combination of T-FLEX CAD x64 with Windows x64 allows using unlimited amount of
random access memory in working with T-FLEX CAD.

T-FLEX CAD SYSTEM SETUP

Protection keys
Security keys are created by the Sentinel HASP technology and serve to protect T-FLEX CAD from
unauthorized usage. There are two types of protection keys: hardware and software.

The hardware protection key is recorded on a physical device that is inserted into the computer USB port.
The key has its own memory, which contains information about the available user licenses.

Software protection key is a program and does not require the physical device. It is associated with a
specific computer.

The hardware and the software key may be network or local.

Local software protection key is installed on a single computer and can be re-hosted to another one, if it
is necessary.

Local hardware protection key allows you to work on any computer that is connected to the physical
device with the recorded key.

If you are using a network security key of any type, the network administrator is granted access to
manage available licenses and information about these licenses. Access to the network key license
management is allowed through the program Sentinel Admin Control Center.

Software for the protection key is installed automatically as part of the T-FLEX CAD installation process.

Installing Software and Hardware Protection Key
If you use the hardware protection key do not insert it into USB-port until T-FLEX CAD installation
complete.
T-FLEX CAD installation with examples, libraries and auxiliary utilities is available on DVD.
Perform the following steps to install T-FLEX CAD on your PC:
1. Insert DVD-disk with T-FLEX CAD installation into DVD-drive.
2. Run Setup.exe file from T-FLEX Prerequisites folder.
This installation should be performed one time even after T-FLEX CAD reinstalling or uninstalling.
3. Run T-FLEX CAD.msi from "T-FLEX CA” folder and follow installation wizard instructions.
You can install either T-FLEX CAD x32 or T-FLEX CAD x64 running msi file from appropriate folder.
Installation wizard will install examples and standard parts automatically.
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4. Run appropriate msi files to install tutorials and necessary add-ons.
Press [Cancel ] button to interrupt installation process.
After installation complete new folder will be created in Program Files directory on your PC.

What is Going on in Setup?

The T-FLEX CAD application files on the CD ROM are in a compressed format. The installer extracts and
copies these files into the specified folder on your PC's hard disk. The memory and disk space are
monitored during the installation, and an error message is displayed if these are insufficient.

T-FLEX CAD is distributed with a set of sample drawings, and a library of standard elements. The installer
program creates appropriate subfolders under the installation home folder. The data structure of these
subfolders is as follows:

\T-FLEX Parametric CAD\
PROGRAM  The T-FLEX CAD system files
Libraries The library element files
Documents  The system reference files

API Examples on Open APl and Application Wizard
usage for developing T-FLEX CAD add-on
applications.

The T-FLEX CAD Main Window Layout

After launching of T-FLEX CAD the dialog box “Start Page” opens up. It includes several sections. In the
section Recent Documents a list of recently used documents is shown. To open any of these documents,
it is sufficient to point the cursor at any of them and press . The button [Open...] can also be used.

The section Create New Document allows creating a new document on the basis of any of the existing

templates. For convenience all templates are divided into groups (“Common”, “BOM”, “Ray Tracing”).
The content of these sections duplicates the functionality of the menu File > Recent Files and the
command FP: Create New Document Based on Prototype. More details on how to use these
capabilities will be given in the chapter “Main Concepts of System Operation”.

The chapter What's new contains information about the installed version.

When you select Resources tab, tflexcad.ru page opens in the browser. Here you can download the
sample files, libraries, etc.

The chapter Tutorial contains basic information about T-FLEX CAD. The information is useful for novice
users.
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o e R - |

3D Model Draw Assembly  Title Block  Bill of Materi  Parameters  Measure Apnalysis Edit

DDiii\j @ & & o ® %

Drawing Assembly 3D Mew from Open Document  Customize Applications  Tool  Theme Online Checkfor
Drawing Model Assembly Template Converter - Windows™ Help  Updates

Files | COptions

| Resources |

[= Start Page x

/ Create New Document
T' FLE CAD Common ﬁ SH ﬁ
BOM

Recent documents ANSI 3D Model ANSI Drawing 1SO 3D Model
Ray Tracing

=)

1SO Drawing

What's new
T-FLEX CAD 15 Release Motes

‘ Resources

Bl Libraries, examples, viewer and other useful things

Tutorial

| v If you are new to T-FLEX, stop here for the introductory tutorial!
Close after opening document
Show at startup @ E @ (t

The dialog box Start Page is always visible on the screen when the standard settings of the system are
used. Its tab will be aligned with the tabs of the open documents of the system (see below).

The window can be controlled by the Customize > Tool Windows > Start Page item.
In ribbon interface, you need to choose a special icon in the top right part of the window.

T (2) - o l-i

Start Page

Show Welcome Page

Control of the displaying of the dialog box Start Page during all sessions can be carried out
through the dialog box of the command SO: Set Systems Options parameter Show Welcome
Page at Start on the tab Startup.

21



T-FLEX CAD Brief Introductory Course

INTERFACE
There are two interfaces in T-FLEX CAD: ribbon and textual. Ribbon interface offers a convenience of
commands usage and their easy searching. Textual interface was used in previous versions of

the system.
You can use flag Ribbon mode in the Customize system command on the Options tab.

Options | Ribbon | Toolbars | Commands | Keyboard | Environment | Main Toolbar

Personalized Menus and Toolbars

Always show full menus
| Show full menus after a short delay

Reset

Other
Ribbon Mode

Icons size; Medium W
Show ScreenTips on toolbars

[ ] show shortcut keys in ScreenTips

Meru animations: | (System default) W

Ribbon

All commands on ribbon are distributed on tabs. Name of each tab reflects the content. Commands icons
are grouped.

Quick access toolbar Tabs Groups names
@ BT o s I2) = T-FLEX Parametric CAD x64 ramooc - -~ O BEM
= 30 Model Draw Assembly  Title Block  Bill of Mater| Parameters  Measure Analysis Edit Tools View =, @ - {@}' [':' =]
- - = - oo -
CP Default b ;/ = ol 5 % 8
= D_I ‘L' e E R Blend v - Primiti T Y
0 - raw on ' CxXtrusion rotation en Hole = MIMITIVES
4 . Workplane 2 . - - 3o - . - Bt yE
Style Construct Create Modify Special Additional

The Quick Access Toolbar containing main commands for document management is located in the
header of the window. The commands are: 2D Drawing, Assembly drawing, 3D Model, 3D Assembly,
Open, Save, Undo, Redo. These commands are always available and do not depend on the active tab.

The Set Document Parameters command is also located here.
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Assembly | Title Block Bill

(W Default - %i D—E |

£ 0 Mo gt . a0 Fragment E

Fragment™ in Context™ W
Style Aszzemk

The File button contains commands for operating with the document.

M File v
i i 4

B New... R Edit

py Construct 3
B Open.. Crl+0 Draw 4 _Fragment  Ext
EP Close Operation R Fragment ~ in Cont:xt I\Idlo

Title Block  » Title Block 4
H Save » :

- Analysis 4 Fit Title Block Size »
Print... i’ Parameters  » Drawing Notes »
Print 30... Tools 4 Unspecified Roughness  »
=0

Customize  » Variations Table 3
) Export.. Ctrl+W )
View » E; Update
% Import... Ctrl+R Window 3 Options
Q Properties... Help ' I
% Document Converter
@ Document Protection...
a Customize »
@ Send
XEE

Text menu, which contains the full set of commands, can be accessed by clicking on the =" button.

In the upper right corner are: a field for displaying of integration with T-FLEX DOCs /¥ T-FLEXDOCs | 5
drop-down menu of help information ® ", a drop-down menu of system settings ﬁ', a command for
the start page displaying [F, a command for the full screen mode activation 5.

Nt~ - L I8 - B

ector _ fee v’ il SE M

or | "™ @& Y. |8l
Sketch Additional

In the = drop-down menu you can specify displaying of the tabs.

23



T-FLEX CAD Brief Introductory Course

A help drop-down menu @ ~ contains commands for invoking help information about the system.

oul JoN

@ Topic... B Customize...

& Tutorial ), Options...
APl Help % Applications...
FEA Help Hgl User Commands...
Dynamic Analysis Help | Interface Elements 3

@ Check For Updates 1% Tool Windows ¢
Technical Support.., ey Theme 4
Activate License... #] Environment ¢
About... ¥] Reset Default Settings

The customize drop-down menu - M contains commands for changing various system settings.

Ribbon adapts to the current mode. For example, when switching between 2D and 3D views, tabs are
also switching between Draw tab and 3D Model tab.

Ribbon remembers the tab where the last selected command was located. If you choose a command
from "Measure” tab in 3D view, and then continue operating in 2D view, the next activation of the 3D
view will re-enable the "Measure" tab.

You can hide Ribbon by double-click on any tab to release a work space. Ribbon appears again in case of
any of its tabs choice. It is possible to recover Ribbon by double-clicking on any of its tabs.

3D Model DM - Assembly Title Block Bill of Materials

Tabs can be switched by means of a mouse wheel if you put the cursor at them and rotate the wheel.

@ 3D Model Draw ;11554/\\?6:; Title Block Bill of Materials Parameters
s 8 o ST p
;F' Array
0 - 0 - D Fragment External Weld
= n @ . Fragment = in Context = Model ~ ‘g Divide * Node
Style Aszembly

If some equivalent commands in Ribbon are united in the drop-down list, the last chosen command is
remembered and displayed in the Ribbon.
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ﬁﬂpplyh’laterial | 6 |E§ Faces ~ ﬁﬁkppl}r Material 0 E; Faces =

+ . . -1 +
W Simplify ~ s Sheet Metal ~ @i Simplify ~ B Sheet Metal ~

|Pﬂnﬂﬁueq ) Primitives
% 30 Fragment ~ o L= Deformation ~ G 30 Fragment ~ - L. Deformation ~

Special

Box

—

Cylinder
Cone
Sphere

Torus

00 aa

Prism

For personal setup it is possible to edit existing tabs and to create your own tabs with necessary
commands and operations.

Textual interface

Main Menu Main Toolbar

! File Edit Constiuct Draw Operation TitleBlock Analysis Parameters Tools Custormize  View  Window Help

VD e s e OO0+ Y LAAD M
() Defautt S0 [ Boy e lE T F L2 AALAE

System Toolbar

Main Menu contains the textual menu of the T-FLEX CAD commands by groups.

Main Toolbar contains icon buttons for T-FLEX CAD commands. Besides the main toolbar, the
application window of the system can contain several toolbars (including the toolbars created by the
user). Toolbars can be docked along one of the main window borders, or stand alone as floating
windows.

System Toolbar contains the fields for modifying current settings of entities, such as color, line type,
level, and layer. Also contains controls for modifying layer configuration, level configuration of the
current document, and selector settings.
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Elements of T-FLEX CAD Control

@150 Drawing 1 x| [HStart Page X

Properties X

- Documents Tabs

Automenu

%1 Service Windows

l@, 30 Mo.../'iEa Library.../|Properm/'F - D’-?d
‘ -4l ¥ | Current Command
Variables x| -Eg
== ol IES
7 |M... | Expression Ve | Conn | AT i
Mo Varizbles ﬁ;x;

Pages Tabs

(1 Page 1 ] Page 2% (] Page 3

3 N T L

vl Pl % g

Filters Toolbar Ruler

View Toolbar

W The Active Drawing

Window

Status Bar

Coordinates

[ EL o o o F9 o0 o o B o 0 o 9 o o

LT L e

£33N
T

Select related Line <L> Click to select related Line

X=-14.57 ¥=219.12

Ruler indicates current X and Y coordinates in the active drawing.

The active drawing window - the graphics window for displaying the drawing. Drawings can only be

created and edited in this window.

Automenu - a menu of icon buttons for the options available within the current command. If no

command is current, the automenu is empty.

Status bar contains the name of the current command, a prompt for the expected user action, the

current X and Y coordinates, and the command-dependent auxiliary coordinate.

Pages Tabs provide quick access to the desired page in a multi-page document. To activate a page,

select the respective tab. Tabs are not shown for the hidden pages.

Documents Tabs help quick navigation through the open documents. To activate a document, select the

respective tab.

The user can reconfigure the layout (position and visibility) of the dialog boxes and various control
bars on the main T-FLEX CAD window. Use the menu Customize > Tool Windows or Customize >

Customize...".
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Tool Windows
Properties Window

Properties
v
(2] Properties

Selected 8

[

O Common
Level
Layer
Color
Pricrity

Common

0
Default

[ ] only Common

From Element

Is used for specifying parameters in transparent mode within most 2D and 3D commands. This window
can be docked along one of the main window borders, or float.

Bird’s Eye View Window

Bird's Eye View

@

I X

Displays the fitted view of the drawing, regardless of the current pan/zoom in the drawing window. Helps
to quickly pan to any portion of the drawing. The window can be docked along one of the main window

borders, or float.
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Library Explorer Window

Library Explorer X
S P =
r L]

=1 BE5 AMSI Inch Parts
#| 7] ANSI Bearings
#| [ ANSI Bolts and Screws
=l FANSI Nuts
1 &= ANSI Acorn
3] £ ANSI Hex Flat "

Contains graphical and textual representation of the libraries and the drawings in the current library
configuration. Helps quick loading of a desired drawing and browsing drawing libraries. The window can
be docked along one of the main window borders, or float.

3D Model (only for 3D release)

3D Model 4
&= 6 -0

Mame
. 13D Construction
I [ Materials [2]
I = Operations
+ [ Body_1
(Tl Block_1

This window displays the structure of the 3D model, such as the existing workplanes and other auxiliary
3D entities and their dependencies, and the operations used for creating the model. The window can be
docked along one of the main window borders, or float.

Diagnostics Window

Diagnostics I X
Message Element

€ Element suppressed = Block_1

Displays messages about errors or failures that may occur during T-FLEX CAD operation. The window can
be docked along one of the main window borders, or float.
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Variables Window

Variables X
gp == L I L)
vl @ ﬁ E@ 5[] %l
Marne Expression Value 1
=l
Length_1 100 100

An additional window of variables editor which enables to work with the variables in an transparent
mode, and simultaneously work with the drawing window or 3D model window. Upon changing the
value of the variable, the model is regenerated transparently in the current window. All changes are
immediately reflected on the drawing. This window can be docked along one of the main window

borders, or float.

Macros Window

Macros

D 4

This window displays macros of the current document and macros from T-FLEX installation folder

"...\Program\ Macros". The window helps to start macros for execution.

Materials Window

Materials

1 X

i G &

(i ars1 202

T steel

#-{34] Metals
-- Mon-metals
[+-{3a] Coatings

Window for working with the materials of 3D model and also with the material libraries of T-FLEX CAD.
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Model Elements Window

Model Elements LI
ﬁ:ﬁ D};; Current page -
Elermnent ~

i[+] 30 Fragment (21)

+ Circular Array (4)

+l Linear Array ()

+ Material (2)

=l Origin of coordinate systemn (23) W

All created in document elements are shown in the Model Elements window. Context menu is available
for each of them.

External Links Window

Links X
2P ¥- T
Object Iy | ™
([ Key.grb V'
= Axis of pawl.grb W
+ Pawl.grb L
=l BackgroundiBlue-whitejpg W
=l Envircnment\Beige_3_light.hdr W,

External Links window allows to manage existing files links used in the current document.
Window “Product’s structure”

Displays the model's structure. It allows us to add annotation elements to the product’s structure,
transforming it to the form of a single or group bill of materials.

Studies Window (only for 3D release)

The window displays data of the current document FEA and Dynamics studies. This window can be used
for operations with studies.

Weld Window

This window contains lists of welds created in the current document.
Structural Elements Window

Used for existing structural elements displaying.

Working with Tool Windows

The system tool windows (the properties window, “3D model”, “Library Explorer”, the Bird's eye view
window, “Macros”, the diagnostics window and other windows) can be positioned in the main application
window in various ways. Those can be "docked” at the side of the working window, made "hideable” or
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set to “floating” mode. To save the workspace, some windows can be joined in one group window.
Unused tool window can be turned off.

[ T-FLEX Parametric CAD x64 - C:\Program Files\T-FLEX Parametric CAD 14 x64\Libraries\Examples.. — =
File Edit Construct Draw Operation Title Block Analysis  Parameters Tools Customize View Window Help
(P Default go @0 :¢ =% ® 5 EEEEEEAREFEE .
C PR ' - 5 - "
S UVERWAS -V SO0 LU ABIE A& BHE]24@=% [
Properties 7 x #3_Bushing Block Assem... X | [ Start Page X M
(.5; - |D‘ . |SDI L |1qﬂ . |15ID L |2qﬂ . |25.D T |EDID L |35.D T |40ID o *———
v 2 ® ] Mg
= o
% Properties = i
| 1 i 1 L i 13 v 3
’ == | o =
Selected 26 v e &
i 4 L "
2 Common ~ ] . )
Level 0 ] | Library Explorer 1 x +t
Layer Default i w5 = AP -
Color ] + BB ANSI Inch Parts N Q
Priority Zi FET @ 58 DIM Momteile a
h - S o B Examples 3
Ennt ] - 0P 2D Assemblies -.QL
[Jonly comman eI E e g #-3 Bushing Block 2D
i +-I3 Cormbatwehicle Ly
% Property Sets 9 Connectors E
#-3 House
EF Properties | 78 3D Madel 4 5 20 Design ?
p 2 x [ +-3 3D Assemblies ¥
Variables ] 5 5 3D Modsling \/;,‘
|97 M. Expression V.| C (A 2 T T 7 [ Additional resaurces v o
P H 70 : < >
ur  L<1007-1:0 0 &
levl L>10072:-1 E y by |
B_. gett"prikv"BY 10 < @
P B 4 0 v g » g
Diagnostics 7 x
Message Element B
> 26 Element(s) selected

To engage a tool window, use the menu Customize > Tool Windows. The same dialog can be accessed
by right clicking & over an automenu of any other toolbar. Windows are closed by the button * located
on the title bar of the tool window.

In controlling the service windows, the context menu accessed by clicking & on the heading or the tab of
the window can be used. The menu has several commands for controlling the state of the window:

— Hide. Remove the window from the screen;
— Set floating. Turn on the “floating” mode for the window (see below);
— Auto Hide. Turn on/off the auto hide mode for the window.
A set of commands available in the context menu is dependent on the state of the current window.
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£ T-FLEX Parametric CAD x64 - C:\Program Files\T-FLEX Parametric CAD 14 x64\Libraries\Examples... — -
File Edit Construct Draw Operation Title Block Analysis Parameters Tools Customize  View Window Help
(P Default £0 W0 @ - 2R E&F |&IV|Z@[§»U|TA|§§4|3§ §8| -
¢ N, ! , P ) . "
Jlua@Awde v- v | SO A UAB S P B HEl R e [F] ]
& Propertieslk o ¥ 43 _Rushing Block Assem... x| [® Start Page X M
g 6 Hide N T R R T R * .
= r ™ I
3 v Set floating :_'E
&2 Properties Auto Hide ‘ ) ‘ . N
l:% Show window automatic§lly — =SS ﬁl\
D e ) . =
- _ : . T 1l
5 Variables [y e 1] i
Auto Hide - 2= i Ea _ L
9 ?[N. |Ep Set floating e '-Q}\
& H |70 Auto Hide ' @
[ Jonly comman From Element i ur L1007 5w 2 T 3
] lewl [L>10072-1 2 g @),
Z Property Sets g B_.. gel("pribv''E") 11 )
Macros % i B 40 a0 i .
- - D 16 16 o
ﬁ _Bushing Block Assembly.grh e AL 10 10 Iﬁ
18] Macro Samples L 120 120 Pa. | s o
.:.: T T ol WAL
= T B T |_L1_|_|_|_':""u_|_L._|_| T 5 T B [
- oL
2730 Nog=t et < > |8
Hide
Diagnost Set floating *x
IMes Auto Hide Element R
> Enter command or select element

Upon the first launch of the system, the “3D Model", “Library Explorer” and "Properties” windows are
already present in the application workspace. Those are placed in the docked mode along the left border
of the workspace and are joined in one group window. If necessary, the two windows can be moved to
any location along the perimeter of the application workspace. To display one of the joined windows
separately, grab that window at its tab by pressing {2 and “drag” to the desired position.
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To add a tool window to an already existing or a new group window, .
. . . . Properties %
grab the intended window by pressing {5 and dragged to the title area :
of the other window or to the tabs area of an already existing group v - ¥
. 2/ Properties
window.
. . . . Selected 28 w
Upon dragging the windows several prompt signs will emerge —
ommeon &
showing where the window will be placed when the mouse is released. Level 0
In the cases when most of the workspace is needed, you can set the E‘“"er |D£|fau1|t0
. . . olor
"auto hide” mode for the tool windows. In the auto hide mode, the Priority y
window will appear as a tab located along the perimeter of the main | common
application window. The window will appear automatically as you Tome |
. . . . GUlfy CORAET From Element
point the mouse to this tab. Once the pointer leaves the window area, - Frore T

it will automatically collapse.

To turn on the auto hide mode for the window, the context menu Auto Hide accessed by clicking @ on
the header or the tab of the window can be used. Moreover, when the service window is in fixed position
on one side from the main window of the program, the button & appears on the header of the window.
Pressing this button also turns on the auto hide mode for the window.

£ T-FLEX Parametric 3 T-FLEX Parametric CAD x64 - C:\Pr
File Edit Construct | File Edit Construct Draw Operation
(P Default P Default g0 18
MR ASIES Y QvEAw NS

'EE 43 Bushing | & Properties X
=3 B P . . 5

5 . - g v 2 x

_g ] %_” 2 Properties

3 - . S| Seleced 12 v
= o <1 [E Common ~

L1 o R

e | &8 Level 0

=] 1 o

= = Layer Ciefault

% % Color - 0

g ® Priority

o —SU B Leader Notes Properties

% & E% MNote Direction  Right

E:; —é} © Corner Type s

= ¥ Ctandard Mafanlt
“Properties” window tab in the autohide mode “Properties” window expands when pointed by mouse

The auto hide mode can be canceled by right clicking & on the window tab and clearing the flag of the
“Auto hide” parameter. This mode helps save significant space on the screen while maintaining benefits
of the tool window functionality. Also, to turn off the auto hide mode, the button #l on the header of the
window can be used.

It is often convenient to set some of the tool windows or a whole group window into the floating mode.
In this way, the tool window can be placed anywhere within the application workspace without being
docked.
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Setting a tool window into the floating mode is done by grabbing the window title or tab in the group
window by pressing 2 and dragging into the drawing area of the application window. You can set to this
mode not only separate windows, but group windows as well. To do this, grab a group window at the
title by

pressing ) drag into the drawing area of the application [ T-FLEX Parametric CAD x64 - C:\Program Files\T-FLE

window in the same way. File Ecit Construct Draw Operation Title Block Analysis
To turn on the floating mode for a window the command @ pefaur g0 :80 o=
Set floating in the context menu of the given window can  §&| | & @l o 2 - PSR
be used. Note that if a window, for which the context menu i} #3_Bushing Block Assem.. % | ™ Start Page ¥
is called, was grouped with other service windows into a g R e e e S
group window, then the floating mode will be applied to the @ &  Properties £
whole group window. % : v 2 X
To cancel the floating mode, grab the window at the title N cN—
and by pressing 2 drag it to a side of the drawing window. N S v
As you do this, the outline of the dragged window will be & ] & Common A
changing depending on available snapping: separately g t:;:'r UDefaun %
(right, left, bottom, etc.) or in a group window. To suppress l’g d Color B
snapping to sides, while moving the window hold <Ctrl> £ Z Pricrity v
the key. 2 e Common ‘TE
5t ] |:| Cnly Comman Fram Element |
& ] % Property Sets
= = T

WORKING WITH MULTIPLE MONITORS

You can open multiple windows for one document and operate with it on multiple monitors.

For example, if your computer is connected with two monitors, you can display a 3D model on one of
them and a drawing with the same model projections on the other. Changes in the model are displayed
in all main windows that are associated with the same document. So that, changes in the model made on
the first monitor are immediately displayed on the projections at another monitor after the Shift+f7:
Regenerate all command activation.
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New main windows are independent from each other. Each of the windows has commands, input
parameters, and other user interface elements.

The system will ask you about saving of the document only when you close the main window with
its last open copy.

You can copy document to a new main window via command New Main Window:

Icon Ribbon
View — Window — New Main Window
Keyboard Textual Menu
Window > New Main Window

You can transfer document to a new main window via command Move to Main Window:

Icon Ribbon
View — Window — Move to Main Window
Keyboard Textual Menu
Window > Move to Main Window

The commands are also available in the document tabs context menus.
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& * _Friction couplin
a Close Document

Close Window

Hide Document Tabs

Placement »
E:I Windows...

Fixed Width

] Mew main window

Mowve to main window

Before new main window opening, you can specify the Views placement for it.

o L]

10

Erm— =
O

Main window: T-FLEX Parametric CAD x64 CTP Time Limited License (1€

[ set as default | OK | | Cancel |

The main windows related to a single document are numbered. Number of a window is displayed in its
title in parentheses. It helps to choose the window if you want to copy or transfer the document.

4% T-FLEX Parametric CAD CTP (2) - C:\Program Files\T-FLEX Parametric CAD x4\ Libra..X]

DRAWING BASIC TERMS

Drawing in T-FLEX CAD involves using several types of entities.

Construction entities. These make the framework of a drawing. The graphic entities of the actual drawing
are drawn over the construction entities. The construction entities include construction lines and nodes.
These construction lines and nodes are the principal elements for defining the parametric layout of the
drawing. The analog for these in the conventional drawing is the thin pencil lines to be later marked in
ink. The parametric behavior of the drawing will be driven by the relationships between the various-type
construction lines and the nodes. This will result in a particular way in which the drawing geometry will
adjust to changing parameters. The construction entities are displayed solely for user reference. They do
not appear on printouts or plots, and are not exported.
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Graphic Entities. These constitute the actual drawing of the drawing. The graphic entities include the
graphic lines, dimensions, text, hatches, GD&T symbols, etc. These entities may be “snapped” to
respective construction entities. In this case, modifications in the construction entities and nodes
propagate on the corresponding graphic entities. This is the main technique for parametric design in T-
FLEX CAD. The graphic entities constitute the drawing image on a printout or a plot.

The Auxiliary Entities of T-FLEX CAD are variables, databases, reports and other certain system data.
Construction Entities

Construction Lines are the core elements of the T-FLEX CAD parametric model. 41777\7¥ﬁ<’+

These are “thin” base lines that define the parametric framework of a drawing. The I { J: \ \L
construction lines include infinite straight lines, circles, ellipses, splines, offset lines, T N,
} ; ) I\ { </ A
function curves, and paths. They are displayed as dashed lines. N 7T
e

The in-depth description of the construction line types and their creation
techniques is given in the following chapters. The particular ways of creating
construction lines define the behavior of the drawing as the user modifies location

of any construction line. This is due to interdependencies among the construction +7€’3§%\7¥4>€< +
lines that are established at their creation. J‘gi J{i *:7;& )L
A Node is a point whose placement is defined by a particular way of creationand 1 | \_, /I
by interdependencies with other entities in the model. Nodes are also the core ;\7\447/?:7#

elements of the T-FLEX CAD parametric model.
Typically, nodes are created at construction line intersections.

The nodes are directly involved in defining the parametric model that will drive other construction
entities. Examples of such situations are: a line passing through a node at a specified angle to another
line, a circle passing through two nodes, etc. Modifying the location of one of the lines defining the node
will cause the node to adjust. This change will propagate on other construction entities related to the
node. The nodes are also used for defining the ends of the graphic line segments and other graphic
entities.

Besides the nodes that are defined by intersections of pairs of construction lines, T-FLEX CAD supports
several other types of nodes whose creation techniques are described below. For now, let's consider only
the difference between the “snapped” and “free” nodes.

The typical technique of creating a parametric model implies creating nodes at construction line
intersections. This technique is called constrained drawing mode. While in “constrained drawing” mode,
creating a node at some location will undergo automatic snapping to the nearest to cursor pair of
construction lines and their intersection.

Creating “free” nodes is a special drawing technique used in non-parametric drawing, such as sketching.
This will further be referred to as free drawing mode. While in “free drawing” mode, the nodes are
created exactly under the cursor, without snapping to construction line intersections.

The “constrained drawing” mode is indicated by the icon & of the T-FLEX CAD automenu.
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The “free drawing” mode is indicated by the icon £ of the automenu. Switching between these modes

is done with <Ctrl><F> or by picking the respective automenu icon.

The recommended drawing technique is using the “constrained
drawing” mode. Avoid using mixed modes on the same drawing,
as this may cause errors in parametric modifications of the
drawing.

Fixing Vector is a construction entity that helps defining the
location and orientation of the drawing that is used as a
fragment in an assembly drawing.

Connector is a construction entity that provides a placement
reference for 2D fragments. Besides the geometrical location
(the origin of the coordinate system and the axes orientation), a
connector can keep additional data (both the dimensional and
non-dimensional) that is necessary for “plugging in” the 2D
fragments. These data are stored as a list of named values that
can be either fixed constants or modifiable parameters. As for
the parameters, their names within the connector are significant
in the following way: assigning same names to the external
parameters of the element to be connected makes these
parameters assume the values of their counterparts in the
connector.

Graphic Entities

Graphic Lines are the lines constituting the actual drawing of the
drawing. Graphic lines include straight segments bound by a pair of
nodes, full entities, such as circles, closed splines and so on, except for
the infinite straight lines, and the portions thereof bound by pairs of
nodes, also splines through nodes.

The graphic lines may be of various types (main solid, thin solid,
dashed, dotted etc. They are snapped to nodes and construction lines.

Hatches and Fillings are closed-contour single-connected or multiple-
connected areas filled with various patterns or colors.

Hatch contours are snapped to nodes and construction lines. They
adjust to node location modifications. The filling pattern also
regenerates automatically as the contour changes.

‘“

-
e
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Text is a single-line or multi-line textual data input via a text editor or
directly in the drawing window. Either way of input supports various
fonts. Besides, T-FLEX CAD supports use of paragraph formatting and
other operations. A text can either be located in absolute coordinates
and thus independently from the construction entities, or be snapped
to construction lines and nodes.

Table is an element of drawing layout. It is composed of lines and
textual data. Tables are created by the same command as text. A table
can either be located in absolute coordinates and thus independently
from the construction entities, or be snapped to nodes.

Dimension is a standard element of drawing layout. It is composed of
lines and textual data. A dimension is created with respect to
construction lines and nodes. T-FLEX CAD supports several
dimensioning standards, including ANSI and Architectural ANSI.
Dimensions automatically adjust to parametric modifications of the
drawing.

Roughness Symbol is a standard element of drawing layout. It is
composed of lines and textual data. A roughness symbol can either be
located in absolute coordinates, or be snapped to a node, construction
or graphic line, and to a dimension.

Geometric Datum and Tolerance Symbol (GD&T Symbol) is a
standard element of drawing layout. It is composed of lines and textual
data. A GD&T symbol can be snapped to a node, construction or
graphic line, and a dimension, or located in absolute coordinates.

Leader Note is a standard element of drawing layout. It is composed
of lines and textual data. A leader note can either be located in
absolute coordinates, or snapped to a node, construction or graphic
line.
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Section symbol is a standard element of drawing layout. It is
composed of lines and textual data. This symbol marks various views,
sections and cuts. The element can either be located in absolute
coordinates, or snapped to a node.

Fragments are T-FLEX CAD drawings that are used in other drawings in
subassemblies and assemblies. Any T-FLEX CAD drawing can be used
as a fragment.

A parametric fragment in T-FLEX CAD is a drawing that can be inserted
(assembled) into another drawing to a specified location and with
modified parameters. The fragment appearance shall change to satisfy
the parameter values. In order to create parametric fragments, the user
needs to follow certain rules described below.

Pictures are graphic images saved in various file formats.

Copy is an element duplicating the original, except for the different
transformation parameters.

B -8
1
o
/—>
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Controls are special elements in T-FLEX CAD used for creating user-
defined dialog boxes customized for controlling external parameters of
a parametric model.

Drawing View is a T-FLEX CAD entity that displays the content of one
drawing page on another page, appropriately scaled. This is a
rectangular area of specified size that will contain the other page
image. The main purpose of this element is combining in one drawing
several elements of different scale. A common use of the Drawing View
is for creating enlarged detail views.

Auxiliary Elements

Variables 7 x

Heawy Hex Bolt ANS| Inch B18.2.1

Heswy Hex Bolt Al B18.2.1 HHBOLT 0.5-13:2x2
Parameters

Diameter: 0.5 v
Size: 410 W
Length: 4 W
Thread Length: |2 w

[JRemove hidden lines

[]Don't draw center lines

[List of Yariables

] B}

Drawing View

Variable is a system element for specifying non-geometrical dependencies between the various
parameters. One main use of the variables is assigning their values to the construction line parameters.
Consider, for example, a line parallel to a given line, at a certain distance. This distance can be defined

not only by value, but via a variable as well.

Database is a table of information ordered in a certain way. Databases are used for storing information

required in the drawing.

Reports are textual documents that are created with the T-FLEX CAD text editor. Reports can include the

system variables and are used for creating various text documents.

DRAWING TECHNIQUES

A T-FLEX CAD drawing can be created in one of the following ways:

Parametric Drawing. This is the recommended drawing technique in T-FLEX - l
CAD. Take the advantage of parametric design capabilities of T-FLEX CAD
to create a drawing that can be easily modified according to your design
intent. Such a drawing can also be added to a parametric model library to
be later used in other, more complex drawings. In the latter case, one can

specify a new location for the drawing as a fragment, and modify
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parameters to obtain a desired shape.

Non-parametric Drawing (Sketch). This is a conventional drawing similar to
those created by most CAD systems. This drawing is created by using the
standard set of functions for plotting different basic entities (straight lines,
arcs, circles, ellipses, splines etc.) and by using the mechanism of objects
snaps. These drawings do not have advantages of parametric drawings as
far as efficient modification of parameters (dimensions) is concerned,
however, in certain cases creating these drawings saves time and can give
the benefit when significant subsequent modification is not required.

Creating Parametric Drawing in T-FLEX CAD

Creating a drawing in T-FLEX CAD begins with creating construction
entities. Construction entities can be created by various means. First, create
the base construction lines that will be used as a reference for additional
construction lines. The base lines can be vertical or horizontal. Next, create
straight lines and circles dependent on the base lines. For instance,
construct parallel lines, tangent circles, etc. The way in which additional
lines are created is stored in the model. The line intersections provide
reference locations for nodes that need to be created for further
construction.

More straight lines and circles can then be created referencing the earlier ones in various ways. A line, for
instance, can be created through two nodes; a circle can be drawn through a node and tangent to a line.
All these construction steps are stored, and in future the thus created entities will be adjusting to the

base and other entity modifications according to their creation history.

Thus, the early stage of creating a drawing involves building parametric
dependencies among construction entities that become the parametric
framework of the drawing.

Once the construction framework is built, proceed with drawing the graphic
entities. Create line segments, arcs and circles by drawing over the
construction lines, snapping to nodes.

Once the actual drawing graphics is complete, proceed with the drawing
layout arrangement. Create dimensions referencing construction lines and
nodes. Define hatch contours, their filling patterns and other particulars.
Add text entities. When placing text use snapping to nodes and
construction lines if desired. This would be necessary if a text is supposed
to move together with the drawing graphics.

$65

Further, define GD&T symbols, roughnesses and leader notes. Finally, a complete parametric drawing is
created and can further be modified. One can vary construction entity parameters, such as distances

between parallel lines, angles between lines, radii of circles.
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The graphic entities will subsequently adjust with the construction ones they reference. Thus, a family of
variations of the original drawing can be created. All the rest of the drawing layout will also adjust
accordingly, all done in an instant.

$20

Note that the above scenario for creating a parametric drawing in T-FLEX CAD is just one
recommended technique. One can create construction entities and graphic entities in an arbitrary
sequence. What is important is that the graphic entities are constrained to the construction ones.
The following chapters will tell how to use variables as drawing parameters, how to create an assembly
from fragments, and much more.

Creating Non-Parametric Drawing (Sketch) in T-FLEX CAD

This technique implies quick sketching of the drawing graphics, completely avoiding preliminary creation
of the construction entities.

Sketching supports object snapping and provides dynamic hints that
make the drawing process simple and slick. However, thus created
drawings do not share the advantage of parametric drawings in the
capability of parameter (dimension) modifications. Creating non-
parametric drawings may be somewhat preferable in the cases when no
significant modifications are expected.

$60

Fast Drawing Creation. Automatic Parametrics

Another method of drawing creation combines the previously described methods — it is used for creating
construction-based parametric drawings using commands of non-parametric sketch. The user creates
only image lines, using object snapping. T-FLEX CAD automatically “puts” necessary geometrically related
construction lines under these image lines. The program defines construction types from the snapping
used on creation. For example, for a straight image line parallel to another line the program creates
construction line parallel to the construction line of the original image line. The resulting image line will
lie on the new construction with parametric relation to the original image line.

QUICK REFERENCE ON USER INTERFACE

This section provides quick reference to T-FLEX CAD while assuming user familiarity with PC operation in
general, and some CAD experience as well.
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Getting Help

The answers to the questions arising during operation can be got by the following means:

e The current command help can be invoked by pressing <F1> key, or by selecting menu “Help >
Current. Pressing <F1> key when no command is active, or selecting “Help > Contents invokes the
help contents.

e While within a command, the status bar displays hints and prompts.

e Pop-up help appears when the mouse is placed over an icon, a toolbar or other control element for a
brief time. This help message tells the name of the element pointed at, or other related information.

Mouse Interface. Context Menu

T-FLEX CAD operation is mainly performed by mouse. The keyboard is used for inputting numerical
values, names, and, in certain situations, for keyboard command accelerators (see below).

Using Left Mouse Button

e Pointing cursor at an icon and pressing & invokes the respective command.

e Pointing cursor at an item of the textual menu and pressing I also does the command call.

e Pointing cursor at a 2D construction or graphic entity in the drawing window and pressing & selects
this entity and activates its editing command.

e Pointing cursor at a 2D entity and double-clicking ¥ invokes the “Entity Parameters” dialog box.

e Pointing cursor at an entity and depressing and holding & while moving the mouse (“dragging”)
moves the entity.

e Subsequent clicking 3 on 2D or 3D entities while holding left <Shift> key selects a group of entities.

e A group of 2D entities can be selected by "box selection” that occurs when the mouse with the
depressed 0 is dragged across the drawing window. The entities will be selected that are entirely
within the selection box.

If the mouse is moved from left to right the entities will be selected that are entirely within
the selection box. The box is drawn with continuous line.

When mouse moves from right to left, the entities are selected with the “cutting” box. This
means that the elements both entirely and partially within the selection box will be selected.
The box is drawn with the dashed line in this case.

e To unselect one entity in a group of selected, click on it with 3 while holding left <Ctrl> key.

e Pointing cursor at a selected group of entities and clicking 5 or double-clicking 2 starts moving the
selected entities.

e Managing libraries and arranging toolbars can be done using Drag&Drop mode. This is done by
pointing cursor at an element, depressing and holding &, and moving to a new location.

For more information, refer to the appropriate volumes of the documentation.
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Using Right Mouse Button

While within most commands, pressing £ cancels the last action or quits the command. Certain
commands, as, for instance, the spline creating command or the hatch creation, allow user
customization of the action performed by the command on the B click. This could be quitting entity
creation, canceling last selection, or completing a sequence of inputs.

If no command is active, pressing & invokes context menu. This menu consists of the currently
available commands for the given entity. The set of items of the context menu will depend on
elements the cursor is pointing at. Thus, it will be different when the cursor is pointing at drawing
entities from when the cursor is over a menu area, or toolbar area, or control window area of T-FLEX
CAD, etc. To launch a command, point the cursor at the desired line of the context menu and press 5.
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The context menu can also be invoked while working with dialog boxes (see the topic “Context Menu
for Dialog Box Items” in the chapter “Customizing Drawing”).
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The described right mouse button actions are set as defaults, but can be customized. To do so,
go to Customize > Options... (Preferences tab). For more information, refer to the chapter
“Customizing System”.

Additional Functions:

If the mouse has a wheel middle button then zooming in/out on the drawing can be done by scrolling
the wheel, and panning — by dragging the mouse with the wheel button depressed.

Calling a Command

A command call in T-FLEX CAD can be performed by the following means:
e Using an icon on a toolbar;

e Selecting an item in the textual menu;

e Typing a keyboard accelerator sequence.

In this volume, any T-FLEX CAD command description will begin with a table describing these three ways
of calling the command. For instance, consider the command ESA: Select all elements in current View.
The table will appear as follows:

Icon Ribbon
13 Edit — Edit — Select Al
Keyboard Textual Menu
<ESA>, )
Edit > Select All
<CTRL><A>

The three columns of the table contain the respective calling instructions.

The first column indicates the keyboard accelerator for the command for inputting the command from
the keyboard. All key strokes are shown together within one pair of angle brackets. Also, if defined for
the command, a standard function key combination is entered next. Each key in the function key
combination is shown in its own angle brackets.

The second column contains the access sequence for the command via the textual menu. The name
before the dividing line is the name of the appropriate group item in the menu bar. It is followed by the
item name in the pull-down menu that stands for the command. The menu item name may be different
(abridged) from the full command name, as is, for instance, the item name “Select All" versus the
command name “Select all elements in current View".

The third column of the table contains the icon image for the command. Normally, the particular toolbar
containing the icon has the same name as the menu bar group item. For user convenience, a popup with
the command name appears when the cursor is briefly held over an icon. Once a command is activated
by pressing & on its icon, the icon stays “pushed” up until completing the command or switching to
another command.
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Note: the keyboard accelerator combination is input by pressing the keys sequentially, while the
function key combination is pressed simultaneously, i.e. the first key is depressed and held while
pressing the second key.
The accelerator sequence for a command can be watched in the prompt field of the status bar when
selecting the command in the T-FLEX CAD menu bar or a toolbar. If a function key combination is
defined, it is shown on the textual menu item button at the right of the name. Any command allows
defining or modifying such combination.

See "Customizing System” chapter, “"Customizing Toolbars and Keyboard” topic, “Keyboard”
tab.

When inputting a command by typing, make sure the system is not within another command, and the
status bar is empty.
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Canceling a Command

The last action can be cancelled by pressing & in the drawing area or <Esc> key. Repeated pressing quits

the command. Alternatively, use the H icon of the automenu. Canceling a command clears the
command field in the status bar and the automenu.

Starting System, Saving Drawing, Exiting System

Upon the start of the system the dialog box “Start Page” appears on the screen. It has been explained
how to work with this dialog box at the beginning of this chapter. It is worth mentioning again that this
dialog box allows creating new documents on the basis of templates already existing in the system, and
it shows the list of the recently used documents (with the possibility of opening them). Also, this dialog
box has various links, which can be useful in working with the system.

In addition to the dialog box “Start Page”, to create new documents and open already existing ones, the
system commands gathered in the textual menu File can be used.

FN: Create New Model command allows to create a new document:

Icon Ribbon
O Get Started — Files — Drawing
Keyboard Textual Menu
<FN>, . .
File > New > Drawing
<Ctrl><N>
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FP: Create New Document Based on Prototype command displays a dialog box that allows to select a
prototype file for the new document:

Icon Ribbon
o] Get Started — Files » New From Prototype
Keyboard Textual Menu
<FP> File > New > From Prototype

Common |BDM |RayTracing|

@ [ g o [
o o

AMSI 3D Model AMSI Drawing pEelpliEGEN IS0 Drawing

O: Open Model command brings up the standard “Open” dialog box to open a document for editing:

Icon Ribbon
= Get Started — Files — Open
Keyboard Textual Menu
<0>, )
File > Open
<Ctrl><0O>

SA: Save Model command saves the current document:
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Icon Ribbon
l!.‘ Ev D b ﬁ o E‘: x @ o @
Keyboard Textual Menu
<SA>, .
File > Save
<Ctrl><S>

SV: Save Model As command allows the user to save the current document into a new file with a
different name without changing the original document:

Icon Ribbon
il
=l | =0 g
@ Save Ctrl+5
) 2
Save As..,
Keyboard Textual Menu
<SV> File > Save As

SL: Save All Modified Models command saves all currently open documents:

Icon Ribbon
[N = - Jg]
Save Ctrl+5
@] @ Save As..,
G Save Al
Keyboard Textual Menu
<SL> File > Save All

SY: Save current document as prototype for new documents command saves the current document as
a prototype for creating new documents:
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Icon Ribbon
=
Save Cirl+5
E @ Save As..,
G Save Al
% Save as Prototype...
Keyboard Textual Menu
<SY> File > Save as Prototype

Once this command is called, a dialog box appears on the screen. This dialog allows the user to specify
the name for the prototype file, specify the tab in this dialog box for this prototype or create a new tab if
desired, and also delete unnecessary files and tabs.

The prototype files are located in the “Prototypes” folder under the “Program” folder off the T-FLEX CAD
home. This is exactly the folder whose content is displayed in the dialog box by default.

File Name: | IS0 3D Model | New Folder... | Delete Folder Delete File

Common | BOM | Ray Tracing |

=t Il
o o

AMSI 30 Model AMSI Drawing ISO 30 Model IS0 Drawing

A prototype folder can be specified by the command SO: Set System Options, Folders tab.

Save document copy to file with different name command allows to save copy of the document without
opening the copy. In this case you can continue working in the source document.
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Icon Ribbon
e lg]
] Save Ctrl+5
@ Save As...
B Save Al
% Save as Prototype...
@ Save copy...
Keyboard Textual Menu
File > Save Copy

PS: Show Model Properties command displays all properties of the current document, and allows to
input a brief comment:

Icon Ribbon
K\*x / — Properties
Keyboard Textual Menu
<PS> File > Properties

File > Recent Files displays the list of files open during previous sessions. Select a file name in the list to
open. The number of displayed recent files can be set via the Customize > Options > Preferences
command.

“FCL: Close Model” command closes the current document:

Icon __Ribbon
Dﬂ : I ‘
< _ Close
Keyboard Textual Menu
<FCL> File > Close

A document can also be closed using the button ], located in the top-right corner of the document
window.
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“Fl: Exit system” command closes the T-FLEX CAD session:

Keyboard input

Textual Menu Icon

<Alt><F4>

File > Exit

The system queries the user whether to save modified documents (if any) before exiting.

Function Keys

Certain frequently used commands are bound to function key combinations, as follows:

<F1> Get reference information (help) on the current command
<Alt><F1> Get information on the selected element(s)
<Ctrl><S> Save document
<Ctrl><O> Open document
<Ctrl><N> Create new document
<Ctrl><P> Print document
<Ctrl><F7> Recalculate parameters of the current document
<Alt><F7> Regenerate 3D model
Call ZW: Zoom Window command. This is an instant command that
<F3> can be called while within another command. The previously active
command continues after this command.
<Ctrl> <Shift> <PgUp> Zoom in
<Ctrl> <Shift> <PgDown> Zoom out

<Ctrl> <Shift> <Left>

Pan left (moves the model left)

<Ctrl> <Shift> <Right>

Pan right (moves the model right)

<Ctrl> <Shift><Up>

Pan up (moves the model up)

<Ctrl> <Shift> <Down>

Pan down (moves the model down)

<Ctrl> <Shift><Home>

Fit to page

<Ctrl> <Shift> <End>

Fit all objects

<F7>

Call RD: Update Model Windows command

<Alt><BackSpace> or
<Ctrl><Z>

Call UN: Undo Changes command

<Ctrl><BackSpace> or
<Ctrl><Y>

Call RED: Redo Changes command
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Please note that the above command bindings can be changed via the Customize > Customize... >
Keyboard command.
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BRIEF INTRODUCTORY COURSE

This chapter introduces various drawing techniques. The manual describes all necessary steps in the
drawing process. Once you start drawing with T-FLEX CAD, you will have an opportunity to fully
appreciate the advantages of this system. Further you will learn the basic commands and principles of
creating a drawing with the aid of T-FLEX CAD.

T-FLEX CAD supports creation of two types of drawings: parametric and nonparametric (sketches). The
mainly used type is the parametric drawing.

It takes somewhat more time resources to create a parametric drawing; nevertheless, later on such
drawing will be easily modifiable as you desire. A nonparametric drawing (sketch) can be created faster.
Its creation method is similar to the ways of drawing in some other CAD systems. However,
nonparametric drawings do not possess the advantage of effective parameter (dimension) modification.
Therefore, this method is recommended to use in the cases when no significant modifications to a
drawing are expected.

To speed up creation of parametric drawings, the system supports the use of automatic
parameterization. This mode allows constructing not too complicated parametric drawings just like
nonparametric ones: all you do is create graphic lines using object snapping. The construction lines
constrained by the parametric relation will be automatically “slipped under” the graphic lines by the
system.

Three approaches to creating a T-FLEX CAD drawing will be reviewed below: creating a parametric
drawing by the traditional method (that is, with the manual creation of construction elements), creating a
nonparametric sketch drawing, and creating a parametric drawing in the automatic parameterization
mode.

CREATING PARAMETRIC DRAWING

The following diagram shows a drawing to be created. It is a plate with a through hole of conical shape.
The drawing will be defined parametrically so that any modifications will automatically reflect on all
projections.

Let's begin with the main (elevation) view of the plate. First, create the necessary “thin” construction lines,
and then draw the graphic lines on top. Next, create the other two views using the construction lines of
the main view. This creates a dependency between the views so that the two views automatically adjust
to the main view modifications. Finally, apply text and dimensions.

As was mentioned, any command can be called by a number of ways. It can be typed on the keyboard,
selected from the textual menu, or picked on a toolbar.
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Let's begin with the command L: Construct Line. To invoke the command, use:

Icon Ribbon
,// Draw — Construct — Line
Keyboard Textual Menu
<L> Construct > Line
Pick the icon L at the top of the automenu. A crosshair appears that
follows cursor dynamically. The current coordinates of the crosshair ,
crossing point are displayed in the status bar. There are several ways to ;&3»

define the crossing point. One is to simply place the cursor near the center

of the drawing window and press 2. To define the crossing point more Line parameters' 3 x

precisely, specify its coordinates in the property window. The coordinates WX 150 -
can also be specified via a parameter dialog invoked by typing <P> key or VY- 220] 5

picking the icon in the automenu.

As a result, two crossing construction lines will be created. Besides, a node is created at the intersection
point. These lines make the basis of the view being created. The line parameters represent the absolute
coordinates. The view can be moved around on the drawing by moving the base lines.

Do not use more than two base lines on the main (independent) view, and more than one base

line on the views defined by projections. This will insure freedom in placing the drawings.
A T-FLEX CAD command stays active up until it is quit or another command is called. Quitting the
crosshair mode (as by pressing & once) cancels the crosshair rubberbanding, but the line creation
command stays active. After canceling the crosshair mode, move the cursor close to the vertical line. The
line will get highlighted, and a pop-up help will appear next to cursor displaying the name of the
highlighted entity. This is object snapping in action. This behavior relieves the user from typing on
keyboard or using the automenu buttons.
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The object snapping is on by default when starting the application. To set or unset this mode

N .
manually, use the button on the “View" toolbar.

Pressing ) now starts rubberbanding of a line that follows the cursor while staying parallel to the
selected one. We are now creating a line parallel to a vertical line. Such a relationship between the two
construction lines, established at the creation time, is an example of an important feature of T-FLEX CAD
system. This defines behavior of a set of construction entities under parametric modifications.

Place the new line at the left of the highlighted vertical line by pressing 2. The exact value of the distance
can be specified in the property window or parameter dialog box. The newly created line will become the
left-hand side of the part.

Pressing ! once cancels the parallel line creation mode, yet the line i i
creation command stays active. (Otherwise, call it again.) Next, move the R :
cursor toward the horizontal line and press 5. The line is selected as a :
reference for a parallel line to be created. Move the cursor up, specify an
exact value of the distance, if desired, using the property window, and
press [ fixing the top side of the part.

The next step is to round a corner of the plate with a fillet. For this purpose, let's use the command
C: Construct Circle. Call the command via

Icon Ribbon

{ Draw — Construct — Circle
Keyboard Textual Menu

<C> Construct > Circle

To draw the fillet at the upper-right corner of the plate, construct a circle
tangent to the top and the right-hand-side lines. Move the cursor to the
top line and press [ or <L>. This starts rubberbanding of a circle whose : ‘ )
radius adjusts as the circle follows the cursor while the line tangency stays \
intact. This means a circle is being constructed that is tangent to the top § “»T&’
line. Any future modifications of the top line location will not break the |
circle tangency condition. """""""""""""""" (.

Next, move the cursor to the right-hand-side line and again press 0 or <L>.
Now, the circle becomes “tied” to the two construction lines and keeps the
tangencies while being rubberbanded. Pressing 2 fixes the current circle
radius. The exact value of the radius can be specified in the property
window.

Circle Parameters o x
Radius: 100]

Liameter: UU

L NE I

If the resulting construction does not match the illustration, use UN: Undo Changes command,
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Icon Ribbon
=] R=-D-F -CSH & o |+ k-
Keyboard Textual Menu
<UN>,
<Ctrl><Z>, Edit > Undo
<Alt> <BackSpace>

Each call to this command brings the system one step back. If this command was called mistakenly, its

action can be reversed with the command RED: Redo Changes,

Icon

Ribbon

fad

Q=DL-0-=EH G-&-= k-

Keyboard

Textual Menu

<RED>,
<Ctrl><BackSp

Edit > Redo
ace>

This command restores the action that was mistakenly undone.

One can remove all construction lines and start creating a drawing from the beginning with the

command PU: Delete U

nused Construction:

Icon Ribbon

"4 Edit — Additional — Purge
Keyboard Textual Menu
<PU> Edit > Purge

This command will delete all construction entities and allow to start drawing anew. A specific

construction entity can be deleted using command EC: Edit Construction:

Icon Ribbon
3 Draw — Additional — 2D Construction
Keyboard Textual Menu
<EC> Edit > 2D Construction

Once the command is called, select the entity and delete it by pressing <Delete> key on the keyboard or

@

ﬁ)

by picking the icon

Now, draw the graphic |
create graphic lines by ¢

in the automenu.

ines on top of the completed construction portion of the drawing. To do so, let's

alling G: Create Graphic Line. Call the command via
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Icon Ribbon

@ Draw — Draw — Graphic Line
Keyboard Textual Menu

<G> Draw > Graphic Line

Note that the previous command is automatically terminated when calling
another command via the toolbar icon button or the textual menu (no need
to cancel the previous one explicitly).

Start drawing solid lines from the upper-left corner of the plate. The
graphic lines snap automatically to a closest intersection of the
construction lines. Simply move cursor to an intersection and press . The
line will be rubberbanded after the cursor. Just keep selecting nodes or
construction line intersections.

Move cursor to the tangency point between the top line and the circle, and
press f5. What you see on screen now should be similar to the illustration at
right. Note that T-FLEX system automatically adds nodes to the end points
of the graphic lines, unless already created.

Now let's draw a graphic line along the circle to construct an arc between
the two tangency points. To do so, move the cursor to the circle and press
<C> key. The circle will then get highlighted. The direction of arc creation
depends on the position of the cursor when selecting the circle. To change
the arc direction, press the <Tab> key.

Place the cursor just above and to the left of the second tangency point as
shown.

Then press I3, and the graphic arc will be created in the clockwise (CW)
direction, spanning to the second tangency point. The result should look
like on the diagram.

It is not recommended to select multiple (more than two) line intersections neither by pressing
<Enter> nor by . In this case, we recommend creating nodes at such intersections first. The
graphics can then be applied using the <N> key. When using the <Enter> key in “free drawing”
mode, a “loose” node will be created that is not constrained to any construction line. Following
these tips insures correct parametric function of the drawing under modifications.
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Continue drawing. Select with &} the lower-right corner of the plate, then x
the lower-left one, and finish the construction in the upper-left corner
where the drawing started. To complete the command press 2.

The drawing should look as shown here.

If applying graphic lines did not come out as desired, edit the graphics using the command EG: Edit
Graphic Line. Call as follows,

Keyboard Textual Menu Icon

<EG> Edit > Draw > Graphics -’

Move the cursor to one of the lines to be edited, and press . This selects the line. It can then be deleted

a

by pressing <Delete> key or picking the icon a in the automenu. Repeat for each line to be edited. If a
whole area is to be edited, use box selection. To select by box, press 2 where one of the box corners
should be, hold and drag to the desired location of the opposite corner, then release the button. As you
drag the cursor, it rubberbands a rectangle of the selection box. The elements will be selected that are
fully within the box. All these elements can be deleted at once.

To apply graphic lines again, call the command G: Create Graphic Line. To redraw the screen at any
moment use the <F7> key, in case not all lines are displayed properly after editing.

Once the desired image is obtained, proceed to the next step of drawing creation. The drawing can be
saved preliminary with the help of SA: Save Model command:

Icon Ribbon

Fl RED-8-=H|B-a-m B
Keyboard Textual Menu

<SA> File > Save

Congratulations! You have accomplished your first drawing in T-FLEX CAD. Now let us briefly describe
the system editing capabilities.

The current drawing uses five construction entities that define the shape and size of the part. These are
the left-hand side, the right-hand side, the top, the bottom and the fillet radius. To modify construction
entities call the command EC: Edit Construction:

Icon Ribbon
3 Draw — Additional — 2D Construction
Keyboard Textual Menu
<EC> Edit > 2D Construction

Move the cursor to the left-hand-side vertical line and press 3. The line gets highlighted. As you move
the cursor left to right, the line will move along. Specify the new position of the line by pressing 3. The
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width of the plate will change. Note that modifying locations of construction entities causes instant
update of their respective “snapped” graphic lines. If you try to move the right-hand side of the plate
then the whole plate will move. This is because the left-hand side was created as a dependent of the
right-hand one, and the dependency stays as the right-hand side is modified. However, the left-hand
side can move independently of the right. Try such manipulations with other construction entities,
including the circle. As the construction entities move the size and shape of the plate will be changing
while maintaining the dependencies defined at the construction time.

After testing modification capabilities of the system please bring the drawing back into an approximately
original configuration as shown on a diagram above. Let's proceed with the next element of the drawing,
which is the conical hole in the middle of the plate.

First, let's define the center of the circle to be constructed. To do so, let's do auxiliary construction to
define the center point of the plate. T-FLEX CAD provides a handy command to create a line in the
middle of two others. For two parallel lines, this command creates a parallel line in between at equal
distances to the two. For intersecting ones, the resulting line passes through the intersection at equal
angles to the two original lines. Thus, the new line appears as the symmetry line for the two.

-

Il

.
I

Call the command “L: Construct Line” and choose the icon =1 in the automenu. Move the cursor to the
right-hand side of the plate and select the vertical line by . A parallel line appears rubberbanding after
the cursor. Move the cursor to the left-hand side of the plate without fixing the rubberbanded line. Now,
select the left-hand-side vertical line with . This creates a new vertical line on the drawing that is the
symmetry line for the two selected ones.

Follow same way to create a horizontal line as the symmetry line for the top
and bottom sides of the plate. The intersection point of the two new lines
will be the center of the hole to be constructed.

Next, call the circle creation command, move cursor to the intersection of
the symmetry lines, and press . This starts rubberbanding of a circle with
the fixed center, with the radius adjusting to the cursor position.

The circle center snaps to the node created automatically at the intersection of the symmetry lines. Fix
the circle with [ Just like line-to-line distances, the circle radius (diameter) can be defined approximately
by mouse operation, and exactly in the property window. Note that after pressing 2 the command “C:
Construct Circle” stays active.

The second circle of the conical hole can be constructed as concentric to

the first one. To do so, pick the icon in the automenu or type <O>.
Then select the existing circle with I, The new circle starts rubberbanding
after the cursor. Place the cursor so that the rubberbanded circle is slightly
bigger than the original one, and fix with 5. The exact radius difference can
be managed via the property window.

Proceed with the command G: Create Graphic Line, move cursor to the bigger of the two circles, and
press I or <C>. The circle gets drawn in solid. Then, move the cursor to the smaller circle, and again
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press & or <C>. Now both circles are drawn solid. From this point, we can proceed with the two other
views of the plate.

The two other views are not required for constructing a parametric drawing in T-FLEX CAD. In this

example, creating the side and the plan views simply help demonstrating additional advantages of

parametric modeling using T-FLEX CAD system.
Since the straight lines are considered infinite, one can see that the other views (side and plan) are
already partially created. To finalize the drawing, we will need to establish additional dependencies
between the construction lines. These additional steps are described next.
Activate the line creation command and move the cursor to the
construction line defining the right-hand side of the plate. Select
it with 5. This highlights the vertical construction line and starts
rubberbanding of a new line parallel to the selected one. This
line will be the right-hand side of the plate side view. Fix it at a
desired location by pressing . As before, the exact distance
from the selected line can be specified in the property window.
The new line is created relative to the right-hand side of the plate on the main view. Therefore when the
right-hand side of the plate is moved, the new line will follow, staying at the same distance. To place the
new line at a different distance, use the command for editing construction lines. After that, moving the
right-hand side of the plate will again preserve the new distance. The dependencies between
construction entities stay valid until redefined in the construction line editing command.

The next step is creating the line of the left-hand-side edge of the part on the side view. After
completing one line, a new line rubberbanding began automatically.

Note that the currently rubberbanded second line is also a
dependent of the plate right-hand-side line as the latter is still
highlighted. This is not our intention; therefore, press & to start
line creation anew. Select the last created line — the one marking
the right-hand side of the side view - by clicking & on it.
Rubberband the new line up to the approximate location, and fix
with 3, or enter exact value in the property window.

We recommend using specifically the right-hand side of the part main view as the base line, and
construct all the rest vertical lines with respect to it. In this way, the line-to-line distances will be positive
which is preferable in some situations.

Now let's proceed with constructing the projection of the conical
hole. First, let's create horizontal lines tangent to the top and
bottom of the inner and outer circles of the hole. These lines will
be used as guides for the side view of the hole.
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Press I once to restart line creation, move the cursor to the
horizontal symmetry line, and select it by pressing I or typing
<L>. The line gets highlighted. Rubberband the new line by
moving cursor to the outer circle and type <C>. The line is
created parallel to the horizontal symmetry line and tangent to
the circle.

Repeat the same sequence of actions three more times: for the
top tangency with the inner circle, and the two bottom
tangencies.

Now we have the necessary guides for applying graphics on the
side view.

Call G: Create Graphic Line command and apply solid lines
between the four corners of the plate side view. Simply move the
cursor from corner to corner clicking & on each corner node, and
then quit with B,

Next, apply the two lines representing the conical hole. The view
is now almost complete, with only the hatch yet to be created.

The hatch is created by H: Create Hatch command. Use

Icon Ribbon

Draw — Draw — Hatch
Keyboard Textual Menu

<H> Construct > Hatch

Set the following option, unless on by default,

<A> Automatic Contour search mode

Then move the cursor to the top portion of the side view, place within the area to be hatched, and press
3. The top contour gets highlighted. Next, type <P> to invoke the hatch area parameters dialog. Specify

the type and scale factor of the hatch. Pressing in the automenu completes hatching of the selected

area.
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Repeat the same actions to hatch the bottom portion of the plate.

It is also possible to create a single hatch consisting of two contours, instead of creating two separate
hatches. To do so, one could select the second contour right after the first one, and then press <End>
v

key or pick icon in the automenu.

Once the hatch is created, proceed with the plan view. Call the line creation command “L: Construct Line”.
Select the bottom line of the main view in order to create dependency of the plan view on the main view.
Rubberband the new line to a location below the main view and fix with . Then quit next parallel line
creation with B,

Let's try creating the plan view in such a way that modifications of other views propagated on the plan
view via the established dependencies. The simplest way to create a dependency in projective drawing is
creating a slanted line at 45-degree angle to the side lines of the side and plan view. The rest of auxiliary
construction is done with respect to this slanted line.

Let's again use the symmetry line creation functionality, this time with a slanted symmetry line in mind.
Since the lines of the side and the plan views are orthogonal, the resulting symmetry line will pass at the
intended 45-degree angle.

Call the option | Point at the right-hand-side line of the side view and select with 3 or <L>. The line
will get highlighted. Next, select the bottom line of the plan view by same means. A new line will be

created passing through the intersection of the two selected lines at 45 degree to each.

T
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! ! ! ! I
Let's create all necessary nodes at intersections while within the line creation command. The relevant
intersection points are those on the right-hand-side line of the side view and the newly created slanted
line. To create a node, place the cursor at an intersection and press the <Space> bar.

Another way of creating nodes is using command N: Construct Node via:

Icon Ribbon

Draw — Construct — Node
Keyboard Textual Menu

<N> Construct > Node

You should still be within the command “L: Construct Line”. Point the cursor at and select the bottom line
of the plan view. This way we can create a line parallel to the bottom-side one. Now, move the cursor to
the newly created node and type <N>. This creates a line parallel to the selected one and passing
through the specified node. Thus, the top and the side view become parametrically related.

To witness this, call the construction line editing command EC: Edit Construction. Try changing location
of the left-hand-side line of the side view. To do so, select it, move and fix in the new position. Note now
that the corresponding line on the plan view moves accordingly.
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Construction of the conical hole on the plan view follows the same steps as on the side view. Select a
vertical line while in the construction line creation command, and create four parallel lines tangent to the
two circles.

Now one can draw all graphic lines on the plan view. Use the command “G: Create Graphic Line” to draw
the perimeter of the plan view.

Next step is to apply the two dashed lines corresponding to the conical hole. Set the “HIDDEN" line type
in the system toolbar.

— + CONTINUOUS e + Default  *
Thin
Continuous
Center —f———— . —

Hidden

Then create the two dashed lines representing the conical hole.
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L1
Now, let's create centerlines. Call “AX: Create Axis” command:
Icon Ribbon
£ Draw — Draw — Axis
Keyboard Textual Menu
<AX> Draw > Axis

Set the automenu option:

E <I> Create Axis of two Graphics lines

v

automenu

Use I to select the left and then the right-hand side of the elevation view. Push the
button. This creates a centerline on the elevation view. Similarly, create a horizontal centerline on the

elevation view and those on the side and plan views.
One could notice that all construction lines created so far were infinite. For convenience, an option is
provided in the command "EC: Edit Construction” for trimming construction lines at outermost nodes.

This works as follows,

1. Call EC: Edit Construction command.

+
2. Selecting one particular line and typing <T> or pushing E=4 trims this selected line only.

-

3. Using option == trims all lines.
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4. If you want to revert to the infinite line setting, call the command ST: Set Document
Parameters:

Icon Ribbon
@ Edit - Document — Document Parameters

'Evaﬁv“v@vhv#-@:
Keyboard Textual Menu
<ST> Customize > Document Parameters

Go to the parameter View > Construction Lines > Length and

set it to "Default infinite”. Alternatively, enter the command ,

EC: Edit Construction, select desired lines, type <P> and T \ _________

specify an appropriate setting. r\

The diagram shows a drawing with construction lines trimmed. | ~ \’ —=

It appears less crowded, although all necessary construction ’%

entities are present. By default, construction lines are not LT ; ”

output to the printer or plotter, regardless of their length. bl W *
AN

h
rs I
i

=

Next, let's create the necessary dimensions on the drawing as
follows:

*r

1. First, let's create linear dimensions. Call the command D: Create Dimension:

Icon Ribbon

128 Draw — Title Block — Dimension
Keyboard Textual Menu

<D> Construct > Dimension

One can select any pair of construction lines or graphic lines to create a linear or angular dimension.
Select the two outermost lines on the main view by {2 This starts rubberbanding of a dimension

following the cursor motion. To change any dimension parameter, type <P> or push the button in
the automenu. The dimension parameters dialog box will appear on screen. Specify the desired
parameters, close the dialog, and fix dimension placement with . To change the size of the dimension
string font, use the command ST: Set Document Parameters, the Font tab. The font parameters can be
specified on this tab for the elements that did not have such parameters set originally.

2. Repeat the steps of the item 1 for the rest of the linear dimensions.
3. Diameter and radius dimension creation is also straightforward. While in D: Create Dimension

68



Brief Introductory Course

command, move the cursor to a circle to be dimensioned, and
type <C> or click 5. The circle gets selected, and a dimension
begins rubberbanding after the cursor. Switch between the

radius and diameter dimension types by typing <R> and <D> or
] R

picking L—l and l—l buttons of the automenu as appropriate. L
Typing <M> loops through the possible witness/leader line %
configurations for the entity to be dimensioned. The <Tab> key 5 0 T sl
handles the direction of the dimension leader line jog. Point the R . *
cursor at the desired location and press 3. The newly created Ef: ?'1\5 L
dimension will be displayed on the screen. Repeat this 7 A T

procedure to dimension all circles.

After finishing construction of all major elements, one can hide all construction entities using the
command SH: Set Levels:

Icon Ribbon

= Edit - Document — Levels
Keyboard Textual Menu
<SH> Customize > Levels

This command controls visibility of various elements. An element visibility depends on the “level” at
which it is residing.

After calling the command, a dialog box appears on screen that allows setting a range of visible levels for
each element type of the model.

Levels
2D
From To From To

Construction: | 0 H|| 127 5| GDE&T Formiimits: 0 = 127 =
Modes: i) +|/| 127 2| Roughness Symbals: | g 2127 |2
Graphic Lines: | 0 $|| 127 5 Leader Notes: 0 Hl| 127 £
Text: ] +|| 127 5| Fragments: 0 =127 |5
Hatches: 0 5| 127 (& Pictures: 0 =127 =
Dimensions: | g S| 127 % Contrals: 0 H| 127 5
Fixing Vectors: | 0 H|| 127 =

3D
30 Nodes: ] || 127 5| Operations: 0 | 127 =
3D Profiles: i +{/| 127 5| Light Sources: 0 H | 127
LCS: 0 = 127 = Sections: 0 = 127 =
3D Path: ] || 127 | 2D Projections: 0 H| 127 5
Workplanes: 1] = 127 = Cameras: 0 = 127 =
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Think of levels as transparent films with images drawn on them. The complete drawing consists of all of
them overlapped. The system permits making one or more levels invisible, displaying only intended ones.
A drawing may consist from up to 255 levels enumerated from -126 to 127.

All elements in T-FLEX CAD are automatically created on the level “0". One can re-assign any element to
another level at any time. In our example, we did not change levels of any element; therefore, all created
elements fell in the level "0".

As appears on the diagram above, all elements are visible by default
whose level is in the range from 0 to 127. Setting the low limit of .

the visible range to 1 for construction lines and nodes hides the \(
construction lines and nodes, because they reside on the level 0
which is not within the new range.

#70
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A simpler way to hide construction lines and nodes is to use a

éz
2

dedicated command. This command hides or shows all construction I3 £
entities in the current window. It is preferable in the situations when —
hiding construction should not affect the document data, rather, ‘,’ i ‘\‘

the current window only.

It is thus possible to open the same document in several windows, and have construction entities
displayed in some windows, and hidden in others.

Call the command via

Keyboard Textual Menu Icon
<Ctrl> <Shift><C> View > Hide Construction

5. Let's make a line of text containing the name of the drawing using command “TE: Create Text". Call
the command via

Icon Ribbon
A Draw — Title Block — Text
Keyboard Textual Menu
<TE> Construct > Text

In the automenu of the command, turn on the option:

A <D> Create string text

A text can be “snapped” to any construction entity on the drawing in order to have it move together with
the drawing elements being modified.
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Move cursor to the intersection of the vertical centerline and the
top line on the main view. Type <N> in order to snap the text to
the node at the intersection. Move the cursor to the text placement
point and press . The text editor window appears on screen. Type
a line of text "Sample Plate Drawing" and push [OK] button.

Should the text not be placed as intended, this can be corrected
easily. Quit the text creation command. Point and click {2 at the text.
This automatically starts the editing command ET: Edit Text. The
selected text starts moving after the cursor. Locate it as desired and
click 2.

To explicitly call the text editing command, use

Text Parameters
Style | Font Contents

Teod|

[ 5et as defauit Ommena

Keyboard Textual Menu Icon
<ET> Edit > Draw > Text

In this case, select the text to be edited after launching the command.

A=

v

push the

4

and enter the intended text. Then push the icon or <F5> key.

There is another way of creating a text, which is typing it directly in the drawing area. To do so,
enter the “TE: Create Text” command and set the option <T> - “Create paragraph text” (icon

). Move the cursor to the intended location of the text and press 0. A rectangle starts
rubberbanding on screen that defines the text box. Define the intended area and click B then

icon. A blinking cursor will appear in the box. Make sure of the correct input locale

The drawing is now finished. One can try moving construction lines using construction editing command.
When editing, fix line new placement by either using & or specifying exact line location in the property

window or parameters dialog (the latter accessible via the

pick). Note that the whole drawing,

including dimensions, adequately responds to modifications. Changing diameters of the conical hole
instantly reflects on the two other views. Hatches also adjust to their defining contours. Now one can
easily witness the powerful capabilities brought in by the parametric technology.

From now, we will assign variables and expressions to the various drawing elements. Select the left-hand-

side line on the main view by clicking 5.

The line will get highlighted, along with the one it is dependent on
by construction. Line editing command will automatically activate as
well. The two parameters are displayed in the property window. The
first one is the original distance, and the second is the current value
according to the cursor position.

Line Parameters o x
Distance: W =
Value: 100
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Since the line was originally created as parallel to the left-hand side of the plate, the displayed distance is
the distance between the right and the left-hand side of the plate. Instead of a specific value, one
can input a

Variable value
variable. Type a variable name “w”" instead of the value and press

Name: W

<Enter> or [OK].

. . . . ) . Value: 100 [] Bxtemal
A new dialog window will appear requesting a confirmation for

. Comment:
the new variable to be created.
Please note that the variable naming is case-sensitive. A variable Cancel
“w” is not the same as "W".
. . . . e g f - O

The created variable «w» and the value assigned for this variable Variable Editor
can be seen in the window “Variables” located, by default, under File Edit Variable View Help
the properties window. Point with a cursor at the number in the = o YR |
column “Expression”, press I to enter the edit mode and specify ||| ? Name Expression  |Value  Comment )

the value for the variable, for example, «770». The line will move

g
plate width.
_OK Cancel

The same operations can be carried out in the dialog window of the command “V: Edit Variables":

Icon Ribbon

Title Block — Additional — Variables
Keyboard Textual Menu

<V> Parameters > Variables

Similarly, define a variable “H"” as the distance from the base line to the top side of the main view. Select
the line on the drawing by clicking & and enter the variable name in the property window. Now there will
be already two variables in the window “Variables”, and you can, by modifying their values, observe the
change in the drawing.

Try making an expression. In the window “Variables” place the cursor in the field “Expression” of the
variable «H» and press [ to enter the edit mode. Specify the expression «w/2» instead of the numerical
value. This means that the value of “H" will be equal to the half of “w”. From now on, changing just the
value of "w” will automatically reflect on the value of "H".

Next, let's assign an "R” variable to the radius of the circle defining the fillet at the upper-right corner of
the plate. Select the circle on the drawing by 5. In the property window specify the radius as “R” variable.
After confirming its creation, in the window “Variables” set the variable to the following expression: w <
100?0:6

This expression means that “"R” equals 0 when “w” is less than 100, and equals 6 otherwise.
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Let's briefly explain the syntax of the expression. Its members are described as follows.
< - is the "less than" sign

nou

? - means “then”, "“in such a case”

"nou

- means "else”, “otherwise”

The complete expression is written as

R=w<10070:6

The value of “R” equals 0, if “w” < 100, and equals 6 for any other value of “w". Therefore, there are only
two possible values of “R” - either “0” or “6".

Check this on your drawing. Try setting “w” values greater or less than 100, and watch what's happening.
Note that when the radius of the fillet equals 0, then the radial dimension automatically disappears. The
system does it for the user.

Therefore, one can create a variety of relations between variables, including quite complex ones, using
just a few basic terms. You will get to know all capabilities of the variables functionality in later chapters.

CREATING SKETCH, NON-PARAMETRIC DRAWING

We will use the same familiar drawing example of the plate with a conical hole. Let's begin with
constructing the main view. Thereafter, we will create two projections, the “Left Side View” and the “Plan
View", using object snapping mechanism.

In this case, all construction is done using the command SK: Create Sketch. Call the command via

Icon Ribbon
M Draw — Sketch
Keyboard Textual Menu
<SK> Construct > Sketch

This command can be used to create either a sketch (nonparametric drawing) or a parametric drawing
in the automatic parameterization mode. Since we are going to create specifically a sketch, please
make sure that the automatic parameterization icon is switched off on the “View” toolbar

,ﬁl Automatic parameterization on/off

When creating a sketch,.object snaps are widely used. LTI, AoT et :x
The control over snaps is performed with the “Snaps” i 5.

| i s AL APAA AT A A ¢
toolbar. To access this toolbar, press the icon 4 on the |7 alal0l*al )/l |Gl nl " 0|80 [n nenj
toolbar "View". =)
All snaps turned on by the present moment correspond | H
to the toolbar icons which have been pressed. g [E

~
w



T-FLEX CAD Brief Introductory Course

To turn off a pushed option, point at and click 2 on the respective icon. To turn off snapping completely,
set the option:

S Clear all sketch Snaps
Unsetting this option sets all snaps on. In our exercise, the following snaps will be used:
/& Line Midpoint
.q Horizontal / Vertical
E Orthogonal
‘}"a Line Intersection
?ﬁ Horizontal/Vertical tangent

Push these icons on the Snaps toolbar. The object snaps can also be managed within the command
SO: Set System Options, using Snap tab.

When creating line segments, arcs and circles, the point coordinates can be defined by simply clicking &
in the drawing area. To specify exact node coordinates, one can use the property window.

The two options are turned on automatically in the automenu while within the sketch creation command:

f% <J> Continuous creation

/‘ <S> Line

The first icon allows drawing continuously, so that the end of a just created line becomes the start of the
new line. This mode will stay active until the user turns it off by pointing at the icon and clicking 5. We
recommend keeping this option on for speedy sketching. The other option sets the segment input mode.
A black triangle in the lower-right corner of the icon marks availability of more options. To access these
encapsulated options, press 2 and hold a bit longer, and a menu of options will appear.

Line <S>
!"‘d

A -DI Parallel line <D=

'\f/" I‘I Perpendicular line <F>

I:l /'; Line at angle <G>

Tl
- Fl I\

L‘Lf‘ -:j:_-‘ Tangent line through point <Kx>
I

L+

1
Attention: the automenu may display any of the encapsulated option icons in the given position.

Usually this is the icon of the last used option among the encapsulated set.
In "Sketch” automenu, each set of encapsulated options corresponds to a group of actions related to
same-type element creation, such as creating segments, arcs, or circles.

Tangent line <H>
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Brief Introductory Course

The cursor on screen appears as a little square. Move the cursor to the
intended location at the lower-right corner of the main view, near the middle
of the screen, and press . This creates the first node of a line segment and
starts rubberbanding the segment to be created. At the same time, the fixed
coordinates of the first point are displayed in the property window.

While sketching, consider leaving sufficient margins. This space will later be used for creating

dimensions.

Move the cursor upward. Note that the coordinates of the cursor are
dynamically updated in the property window, along with the vertical and
horizontal shifts from the start node of the segment. We can use the
property window for specifying exact location of the segment end. The end
node can be defined in several ways. One way is to enter absolute Cartesian
coordinates (X, Y) of the segment end node. Another way is specifying X and
Y shifts of the end node from the segment start (dx, dy). Yet another way is
to define the end of the segment in polar coordinates, or as a combination
of the other ways.

Let's create the end of the segment by specifying its shift from the start
point. Make "dx" value equal to 0, and "dy” parameter equal to 100. The
parameters “X" n "Y" will instantly update with the absolute coordinates of
the segment end and get checkmarked. Checkmarking locks the value of the
respective coordinate in spite of cursor movements. The end node of the
segment will be displayed in the drawing window per the entered
coordinate values.

To complete the end node input, press [Enter] or click & in the drawing area.
The first segment will be created. Move the cursor leftwards and place it so
that it snaps to the horizontal 