T FLE)/CAD @

Brief Introductory Course




T-FLEX Parametric CAD

BRIEF INTRODUCTORY COURSE

«Top Systems» Moscow, 2014



©Copyright 2014 Top Systems

This Software and Related Documentation are proprietary to Top Systems. Any copying of this
documentation, except as permitted in the applicable license agreement, is expressly
prohibited.

The information contained in this document is subject to change without notice and should not
be construed as a commitment by Top Systems who assume no responsibility for any errors or
omissions that may appear in this documentation.

Trademarks:

T-FLEX Parametric CAD, T-FLEX Parametric Pro, T-FLEX CAD, T-FLEX CAD 3D are
trademarks of Top Systems.

Parasolid is a trademark of Siemens PLM Software.

All other trademarks are the property of their respective owners.




Table of Contents

TABLE OF CONTENTS

Table Of CONEENES ... et e e 3
Features and Area of APpPliCAatioN..... ... e 7
Conventions Adopted in the T-FLEX CAD Guidelines........c.ccoiiiiiiiiiiiiiiiiienns 9
(€72 | pTe IS =1 g 1T o PP 13
SYSTEM REQUITEMENTS ... e e e e e e e e e e e et e e e e e e e e eeeaaasnaeeaeeeeeees 13
Hardware REGQUITEMENTS. ........c.coieiieieiieie et ste et te e e e saessaestaeseesseesteenseaseessaeeeaneesreesennes 13
SOTtWArE REQUITEIMENTS ...ttt ettt et b e be e b e nreesbeeneesneenne e 14
T-FLEX CAD SYSTEIM SEIUP . cetui ittt ettt e e et e e e e et e e e e et e e e e eeaa e e eeeeanaeaeenen 14
Installing Hardware ProteCtion KEY .........cooioiiiiiiiiieie et 14
Installing Network Hardware ProteCtion KeY ..........ccooviiiiiininiiiiiieiee s 14
Installing Software and Hardware Protection KeY .........c.ccooeiiiiiiiiin i 14
What iS GOING ON 1N SELUP? ...ttt bbbttt bbbt bbbt et 15

The T-FLEX CAD Main WINAOW LaYOUL ..........cccoiiiiiiiiiiiieiinie e e 15
Service Windows and Elements of Control of T-FLEX CAD .......cccccooviiiineneninenesseeeeee 17
WOrking With TOOI WINGOWS......c.ooiiiiiiiee ettt sttt sbe e nreas 19
Drawing BaSIC TeIMS ...uuuiiiii ittt e e e e ettt a e e e e e e e e eeeatba e e e e e e e e aeeeannnan s 23
CONSTFUCTION ENTITIES. ....iiuiiitieiiee et e e b b sneenre e b enes 24
GraPIC ENTITIES ... bbbttt bbb bttt e e e e 25
AUXTHATNY EIBMEBNTS ...ttt b et nb e be e b neenneas 28
Drawing TECHNIQUES......uuuii et e ettt e e e e e e e e e e e e aab e e e e e e e e eeeaatnan e ns 28
Creating Parametric Drawing in T-FLEX CAD ......ccoooiiiiiiieieeeee e 29
Creating Non-Parametric Drawing (Sketch) in T-FLEX CAD........cccooiiiiiiininieneeee e 30

Fast Drawing Creation. AutomatiC ParametriCS........cccovviiieiieiesiieie e 30
Quick Reference on User INtEIrfaCEe ......coouvuiiiiiie e 30

(C Ty ] 1o o T | o SR 30
Mouse Interface. CONTEXE IMIBNU........ccuiiiiiiiieee et ae e nreas 30
Calling @ COMMEAND.......cciiiiiiieiee bbbttt ettt e st bt e eese et et e e 32
Canceling @ COMMEANG ......oouoiiiiiiie ettt ettt e st e s beenbeesbesbeenbeaneesbeebennes 35
Starting System, Saving Drawing, EXiting SYStEM ..........ccoeiiiiieiiiiie e 35
FUNCEION KBYS ...ttt ettt b et b e bt et e e bt e s be et e e bt e nbeebenneenbeenbeenes 37
Brief INTrodUCTONY COUISE ...ttt ae e aenen 39
Creating ParametriC DIaWIiNG ..ouue.ooe e e e s e e e e e e e et e e e e e e e e eeanasnnneeaeeeeeees 39
Creating Sketch, Non-parametric DraWing ... .ccooceeeeiiieeiiiiiie e ee e e e e e e e e e 53
Creating a parametric drawing in the automatic parameterization mode...................... 62
Main Concepts Of System OpPeratioN ... ....co.oiiiiiiiiii e 73
Document ManagemMeENT ... ... 73
Creating NEW DOCUMENT ..ottt ettt st e et se e sbeenbesneenreeeeenes 73
OPENING DOCUMEBNT ...ttt ettt b et b et e b et et e b et bt et e e s e et e e e 74




Fundamentals. Two-dimensional design

Panning and Zooming in Active Drawing WINAOW ..o 74

) £ UL = - U PRSPPSO PRUPRPRR 76
01 ] 10 T= 1 TP 77
Bird’s EYE VIEW WINGOW ......ccuviiiiieiieiie ettt ae et saeanaestaentesnaentaenaeaneenneens 81
USING IMOAEI IMIBNU ...ttt b ettt ettt et eere et e enneaneenbe e 82
RUIBIS <.ttt bbb bt b e bt b e b et et et b eeb e bt bt eb e e s e et e b e 82

e o] o 1=T VYAV T T [0 USSR 83
XU (0] 11T o U TP PT PR 84
DY T U a1 Tol oo | o=V PSPPSR 84
ACtIVE Drawing WINUOW .....cooiiiiiiiiiiiie ettt e e e e e e e et s e e e e e e e eeesana e e e eeeaaees 86
DOCUMENT TADS ...ttt b et r et e b e bt et e e b e ebeenbeenseaneenre e 86
Document Window View with Turned on/off Document Tabs .........cccovveriieniiieninnisieieieen 87
Selection Of ACTIVE WINGOW...........oiiiiiiie ettt st e se e beenbeeneenreas 88
Drawing WINAOW SCIOIIDAIS........ccveiiie ettt ste e enne e 89
Arranging document windows with turned on document tabs............cccooeiiiiiniiiinicnicsen, 90
Arranging Document Windows with Turned off Tabs...........cccccvvviieiicin i 92
Additional WINdow Of dOCUMENT.........oouiiiii e ae e 94
SPHEEING Drawing WINGOOW..........ooueiiiiieiieiiesie ettt st sb et sbe e sneenbeeneenneas 96
Cl0SING AOCUMENT WINTOW.......cviiiiiiiiiieieie ettt bbbttt e e 99

[ FoTo o T=To @] 101t o F=T g o K3 PSPPSR 99
Managing Multi-Page DOCUMENTS .........couiiiiiiiiiiiisieee et 99
INTOIrMATION WINTOW......oiiiiiiiiiiiiiiiieeee ettt ettt e e s e e e e eeeeeeeee e 100
Creating and Editing Drawing EI€mMents ... 101
SNAPPING MOAE. SNAP TYPES .eueiiuieiiieiesieiteeieeeeseerte e steete s esteetesreesteeeeaseesseeeesseesseeneeaneenseens 101
81 [ T [ o o TSRS 106
General Concepts Of EIeMent Creation ..........cccooveeiieiecie e 107
General Concepts of Eiting EIBMENTS .......oovoiiiiiii e 109
Copying element properties through clipboard............cc.cccooiiiii i 114
Limiting Element Selection. Using Selector and Filter...........ccoooiiiiiiiii e 114
EIEMENT SEANCN......oe et 118
Moving, Copying, Transforming Elements. Working with Clipboard...........c..cccccceiviniininnen. 119
[0 To [T o U =T o 4 o] LSS 120
General Principles of Assigning Parameters. Assigning Variables to Parameters.................. 121
Setting Common Parameters of System Elements.............ccccciiiiiiiiiii, 123
(@70 (o] cP TSRS 124

I )T PP P R UP P PUPROUPROPPN 124
=Y S RUPUTR PP URTRPRS 125

o 0] 1 Y/ SR 128
Controlling Element ViSiDility ..o 128
D= To Lo 1= A o2 SV 1 T [ 11T 130
Checking spelling for drawing .......cooi e e e e e e e e e e eees 133
CUSTOMIZING SY S M .ttt et et e e e eeas 135
Setting Options. Dialog of “Set System Options” Command ..........cccoeeevviiiieeiiiiiineeennn, 135
HUSEE INTO™ TAD ...ttt ettt e beeneesre e enes 135
PIEIEIENCES” TaAD ..o bbb bbb bttt 136

B 1 TS = o TSRS 138
SAVE” TAD ittt bbbttt n e 139

B OL0] (] 4T - IO TSRS 139




Table of Contents

B =100 1=T 0L T I Lo SRS UR PRSPPSO 140

B = o I 1= o OSSR 141
MVINAOWS™ TD .t et s b e st e et e e st e e be e aab e e beesrbeenbeesneeesee e 142

B 0] (0 1=T S 1= o TSSOSO 143

B =10 1Y o IF- 1 o SRRSO 144
8D TAD ettt b ettt 144
KT-FLEX DOCS» TaD ....ciiiiiiiicieieeee sttt sttt nnns 148
Customizing Toolbars and Keyboard ... 148
Controlling Toolbar ViSIDHITY .........coiiiie e 149

B 010 ] o F= U - o USSR 150
COMMEANAS” TAD ...ttt st et et e b beenb e be e b neenreas 151
KEYDO0AIA” TaD ...t 151
“MaIN tO0IDAI™ TAD ... e 152
CENVIFONMENT” TaD ...t e st e e e re e aeeneenren 154
O] 140 g Sl 71 o OSSP PSP 155
“3D INPUL DEVICE” TaD ...ttt e e te e e s raesaeeneenneas 156
Saving User Settings. ENVIFONMENTS ......vuuiiiii et e e e e e e e e e e e e e e eaes 157
AddiNg USEr'S COMMANTS ...uuuiiiiiiiiiiiiiie et e e e et ettt e e e e e e e e eeeeassn e e e e eeeeeeennnnns 159
Main WINAOW deSIGN STYIES ...t e e e e e e e s 162
CUSTOMIZING DFAWWING . neiiiie ettt e e e e e et e e e e e e e neeaeeeneas 163
Customizing Drawing. Dialog of “Set Model Status” Command...............cccevvvvvvvvnnnnnnn. 163
B CT= 0 T=T oL I o OSSR PSSR 164

B 0 0L S I o SO P PR TSPP 166

B B T T 0 =T ] o] o S = 1 o TSRS SPPSSRSI 167
“Alternative DIMENSIONS” Tab ..o e nreas 169

B I 1= T I o OSSPSR 170
PIEIEIENCES” TaAD ..o ettt bbb bbb nreas 172

B OT0] (o] ¢ - o USSR 175
ST =TT T I o SO P PRSP 176

B o =1V LT I o OSSPSR 178
SYMBDOIS™ TAD ... et ae e nre s 179
8D TAD ettt bbbttt 180
Default Parameters ... 183
Basic 3D Terms and Concepts of Modeling with T-FLEX CAD ........ccccceieinenen. 185
INtroduction tO 3D MOUEIING ... e e e e eeaaeee 185
BasiC TOPOIOgY EIBMENTS ........cooiiiiieiee et et nae e 185
Basic Geometrical Terms in T-FLEX CAD .....cccooiviiiie et 186
T =l e A= TS= Ta Lo @ o T=T = Lo o 186
3D CONSEFUCTION ENTITIES....ccuiiiieeie ettt ettt enne e teeneenreeneenes 187
Basic Three-Dimensional OPeratiONs .........cooiiiiiieiiiie et see e 190
Sheet MEtal OPEIatiONS........c.civeie it esbe et e e e sreeeeeneenreeeeanes 193
Face Handling OPEIratiONS .......cc.oiiiiiiiieie ittt sbe b sre e sbe et sneenne e 195
Copy and Insert Operations for 3D EIEMENTS..........cccoiiieiieie e 197
Operations fOr Creating 3D ATTAYS .....ccui ettt sttt ee e b seesseesreeeeenes 198
Deformation OPEIALIONS ........cvciiiieiieieeie sttt te e e e s e et e e e s te e teeseessaeseeereesreenseaneenseens 199
CommaNds t0 Create WIS ... nreas 201
Geometry ANalysiS COMMEANTS .........veiiiiiiieii et e e e e e sreeseesraesaeaneenrees 202




Fundamentals. Two-dimensional design

ENGINEEITNG ANAIYSIS ....eeiiiiie ettt b et et e bt sb e e beeneesreeeennes 204
Auxiliary Elements and OPerations ........cccccveeiieiieieeieseese e e e seesae e sseesaeeneesrees 206
P4 I o] =Tod o] ISR 207
3D ANNOTALION ...ttt bbbt bbb e e e e bbb bbbt et n e n e 207
1D @ o [=Tot a2 LT T (=T o [T RSP R TRP 208
Three-Dimensional Model ANIMATION..........ccoouiiiiiiie e 210
Approaching Solid Modeling With T-FLEX CAD .......cuuuuuiiiiiiiiiiiiiiiiiiiieieieeieeeeeeeeeeeeeeeeneeees 210
General Recommendations before You Begin with 3D Model Creation...........cccccccvevevvennenne 210
Parameterization and Model REgENEIAtION..........cccuoiiiiiiiriiee s 210
Three-Dimensional Model Creation TEChNIQUES .......ccvovveiiiie e 212
3D Model ROIDACK IMOGE.........c.eiiieiiie et ettt nae e 217
T-FLEX CAD System OpPeration TIPS .ooooeeeiiiiiiiiiiiae e e eeeeeeeities e e e e eeeeaain e e e e e e e eesnnnnnn s 220
LCTc u ] o To (=] 1 o F TSRS 220
Creating a New Document. Using Prototype Templates.........cccccvvievveieiieeie e 220
Mouse Interface. CONTEXE IMIBNU ........ooiiiiiiiieiicc et nreas 221
Calling Commands from Keyboard, Using an Icon, from Textual Menu...........c.cccccecevvennne. 223
Setting up Parameters of @ New EIeMENt ..o 225
PIEVIBW ...ttt e ke st b e bt e Rt e e bt e b e e Rt e R e e bt e Rt e e R e e Eeen b e Rt e bt e beene e reenaennes 227
Editing Parameters of Operations with the Help of Draggers Outside of Commands ........... 227
Draggers of EXternal VariabIes ...........coo i 228
Preview of Operation RESUIT............oiiiiiie e 228
The Groups of T-FLEX CAD 3D Modeling Commands............ccoocereiieninieneenesieseesesee s 229
Customizing List of Element Types for SeleCtion ..........cccccevveviiie e 237

[ [ 0 g T=T a1 ST [T ox £ o] o PSPPSR 237
EIEMENT SEANCN......oe et 239
OPENING NEW WINUOWS ...ttt sttt st sse e b e e sbesseesbeeneeaneenae e 240
Manipulating Model in 3D WINGOW..........cocueiiiiiiieiecic e ee e sae e nneas 241

B AV (0T T VAV AT o [0 1 PSPPSR 241
“DIAgNOSTICS” WINAOW........ceiiiiiiiiie ettt e ste e enba e e s ra e teeneesnaeeeaneesraeeeenes 249
ATranging TOOI WINGOWS..........oiiiiiii ittt e st e nbeeneenreas 251
TOOIDANS ...t b bbb bbb bttt n e 251
(@011 o]0 0 LA o] o FE TSRS 252
Brief Introductory Course in 3D Modeling.......cccooiiiiiiiiiiiice e 253
Main Approach to 3D Model Creation ..........coiiieieiiiiiece e e e e 253
Creating AUXIlIary EIBMENTS.........ccviiiieiice et ae e e neenes 253
Creating ROtation OPEIatiON ...........coouiiiiiiiii ettt sre e enes 258

(@ =TT ol o 0] 1= SR 258
Creating @ BIBNG. ... ..ottt et b et ae s 267
Creating @ DIAWING......c.ooiiiiieiecee et te e e s seesbeeseessaesteeseesseeaeaneesraeeennes 268
“From Drawing to 3D Model” APProach ......coooveiiiiiiiiiii e e e 273




Introduction

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
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




Two-Dimensional Design

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-
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.

5 - Left mouse button click.

2 Right mouse button click.
2
Edit Construct Draw Operation Title Block  Analysic

55 - Left mouse button double-click.

AN |k . . N E .
< 1 =2 L etc. —icons on a toolbar or on an icon automenu. = O:":n o o F=% s
“File|Open...” etc. — selection of a textual menu bar item | Close g0 8o @
“File”, followed by a pull-down menu item “Open...”. B | Libraries » [ []NONAME1
“Font|[Name” etc. — selection of a tab “Font” in a dialog box g zA crks |

- - i dvVE AS..
followed by an item “Name”, or selection of a group of | == . o = -
parameters in a dialog box followed by a particular parameter. [ saean
Document Parameters - Page 1

Preferences Colors Screen Preview Symbols 3D

General Font Dimensions Alt. Dimensions Lines

Narme: i i T-FLEX Type Al v

Size: 5

Line Spacing: 0.5

Character Spacing: | 0

Ak dF dF AF APk

Index Scale: 0.5

Oblique Angle: a0

Style: Regular W

Stretch: 1 5 Fill
Line: Width: 0.1 o
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“0: 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 item.
The system manuals describe the commands in a table. For instance, the command “ ST: Set Model Status”

would appear in a table as follows,

Keyboard input

Textual menu

Icon

<ST> “Customize|Status...”

B

This means, the command can be invoked in the following ways:

Press the key <S> then <T> on the keyboard, or — select the entry
“Customize” in the menu bar, then select “Status...” from the pull-down

menu, or — select the icon B in the appropriate toolbar.

Certain most common commands can also be invoked with the
pressing <F7> causes Redraw

function keys. For instance,

operation.

T-FLEX Parametric CAD x64 - NONAME1

s Tools View Window Help

. __,i‘__ 3] 5 Status... |(£>|v [

o I‘ﬁr ‘é £ | Levebs.. % [75]va

Bl & | Layers.. é-lm:u
Pages... L

[ [T

Grid..  Alt+F6
Defaults...

+
m i

Snap 3

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

mouse button 5 or <Enter>.

10
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Select an icon, press an icon, select an input box, press a button
instruction means placing the cursor over the item (icon, input box,

dialog box button) and pressing left mouse button 5

Point at an element, point at an icon, point at a button means
just placing the cursor over the item.

Each command usually brings a list of options available under this
command. An option is one specific action performed within the
command, as delete an element, select an element of a particular
type, switch to another mode, etc.

Each option is represented by a button and an icon in the
automenu.

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 work in two ways.
First possibility is — an instant action occurs, as, for instance, when

specifying parameters of an element via

pressed. For instance, this can be a selection of a construction line —

#|

File Edit Construct Draw Operation Title Block

% ﬁ' ﬁ'lﬁ N s
[P Default

sajpadold .ﬁ Jalo|dxg Mesq B2 | japo W g gg

sajgenes, [
X -

g0 : 8
[ NONAME1 x | J® Start Page X
‘{f.l....|'.2.?.|....|?...|....|.2P..|...‘|f‘?..|....|.6?..|....|§D.‘

onl bl

ool

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 action completes

when the cursor is pointed at an appropriate element and left mouse button W,

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:
<L>, <L>, <L> - a circle tangent to three lines.

The above sequence uses a typical notation which implies that the respective

automenu icon picks can be used instead of the keystrokes, for instance,

- & -

4 rd 4
4 rd 4
L rd L

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

is a way of creating a three-line-tangent circle via the automenu icon picks.

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

In the system description, “Press - usually means that either left mouse button U or <enter> key can be
pressed. The <Enter> key works as a left mouse click while working within the

command dialog box.

11
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In the system description, “Press & means that either right mouse button & or <Esc> key can be pressed.

This convention about & also holds when working in the drawing area of the application. Use of & in other
areas of the screen follows the standard conventions of Windows (usually, this invokes the context-sensitive

menu).

12
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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

Computer: PC with USB port

Pentium IV or compatible with support of instructions
Processor: SSE2

Intel Core i7

Videocard with OpenGL 3.3 support is recommended for
Videocard: efficient work with assemblies.

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 is recommended.

Minimum RAM: 1G

Recommended RAM: 4G or more” (for very large assemblies)

* 32-hit 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).

13
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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.

Software Requirements

Operating system: Windows XP/Vista/Windows 7/ Windows 8

T-FLEX CAD System Setup

Installing Hardware Protection Key
T-FLEX CAD is distributed with a hardware protection key (HASP). To run the system, connect the HASP
key to USB port of your PC.
The driver for the HASP key is installed automatically as part of the T-FLEX CAD installation process.

Shall any problems occur with this driver, it can be re-installed separately, with custom settings specified as
necessary. To do this, run haspdinst.exe from the name\PROGRAM\Hinstall folder, where name is
the installation folder of the T-FLEX CAD. To get detailed instructions of the program usage, run it with the
option Zhelp.

Running haspdinst.exe requires administrator privileges.

The driver is not needed when using a network protection key.

Installing Network Hardware Protection Key

Network hardware protection key installation is performed by system administrator.

All necessary manuals and auxiliary programs for network hardware protection key installation are available
in LAN-UTIL 2006 folder.

Installing Software and Hardware Protection Key

Do not insert Hardware Protection Key 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. Run Windows

2. Insert DVD-disk with T-FLEX CAD installation into DVD-drive.

3. Run Setup.exe file from T-FLEX Prerequisites 12 folder.

This installation should be performed one time even after T-FLEX CAD reinstalling or uninstalling.

4. Run T-FLEX CAD 12.msi from T-FLEX CAD 12 folder and follow installation wizard instructions.

You can install either T-FLEX CAD x32 or T-FLEX CAD 12 x64 running msi file from appropriate folder.
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Installation wizard will install examples and standard parts automatically.

5. 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 14\
PROGRAM The T-FLEX CAD system files
Libraries The library element files
Documents The system reference files

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

The T-FLEX CAD Main Window Layout

After installation the dialog box “Start Page” opens up in the T-FLEX CAD window. 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 O, The button [Open..] can
also be used. The section “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”, “Forming Feature”,
“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 last chapter — “Welcome to T-FLEX CAD” - contains various useful links related to working with
T-FLEX CAD.
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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 view of this
dialog box can be controlled by using the flag “Customize|Tool Windows|Start Page”. This flag is
active during one T-FLEX CAD session, i.e. if the flag is disactivated, the dialog box “Start Page” will not
be shown in the current session, but upon the next start of the T-FLEX CAD the dialog box will be shown on
the screen again. Control of the view 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 Start Page on
Start” on the tab “Preferences”).

In addition to the dialog box “Start Page”, the main window of the T-FLEX CAD contains different service
windows and elements of control used in working with the system.
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Service Windows and Elements of Control of T-FLEX CAD

| Svstem Toolbar | Textual Menu Bar | Main Toolbar
B T=FLE arametric CAD x64 - NONAME4 - B n
File Edit Construct Dr Operation Title Block Analysis Parameters Tools Customigé  View Window Help
P Default g0 8o : u—- — = CONTINUOUS v — = 5|+ Default 2
= ' i~ . & B 25 [
M ISIEL ISR RV SSIZAL S EMAH/iv’LJJ*um“_J'-‘*[]
Circle Properties LI 2 MOMNAMES x H_Bu; ng Block Assembly. % ™ Start Page x
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X: 012,74 S 3
¥ -301 = '/lk
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{ Do Tt

T Aatomen | .
= =
I‘::)d & 8],
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Service Windows |
Message Element
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Pilie 1 ] Page 2 Page 3 o
£ Variables| & Diagnostics 1K »
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S

'r Current Commangd | Status bar |

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...”.
Alternatively, click at the automenu or one of the toolbars with the right mouse button.

Elements of Control

The active  drawing | The graphics window for displaying the drawing. Drawings can only be
window created and edited in this window.

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

A menu of icon buttons for the options available within the current

Automenu . .
command. If no command is current, the automenu is empty.
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Main Toolbar

Contain 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.

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.

Textual Menu Bar

Contains the textual menu of the T-FLEX CAD commands by groups.

The 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.

Page 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.

Document Tabs

Help quick navigation through the open documents. To activate a
document, select the respective tab.

Service Windows

Properties Window

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

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.

Model Menu Window

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)

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

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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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.

Window “Variables™

This window displays macros of the current document and macros from
Macros Window T-FLEX installation folder “.\Program\ Macros”. The window
helps to start macros for execution.

Studies Window The window displays data of the current document FEA and Dynamics
(only for 3D release) studies. This window can be used for operations with studies.
Weld Window This window contains lists of welds created in the current document.

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

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.

Window “Materials”

Window “Product’s
structure”

Working with Tool Windows

The system tool windows (the properties window, “3D model”, “Model Menu”, 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 set to
“floating” mode. To save the workspace, some windows can be joined in one group window. Unused tool
window can be turned off.
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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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Upon the first launch of the system, the “3D Model”, “Model Menu” 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 5 and “drag” to the desired position.
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To add a tool window to an already existing or a new group window, — ;
ropertes £5

grab the intended window by pressing U and dragged to the title area - :

of the other window or to the tabs area of an already existing group i = X
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Upon dragging the windows several prompt signs will emerge Selected 28 <

showing where the window will be placed when the mouse is 2 Commoen ~

released. Level 0
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application window. The window will appear automatically as you Commen

point the mouse to this tab. Once the pointer leaves the window area, [Jonly commen [ From Element
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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.
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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 # 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 U 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 o drag into the drawing area of the application K T-FLEX Parametric CAD x64 - C\Program Files\T-FLE
window in the same way. File Edit Construct Draw Operation Title Block Analysis
To turn on the floating mode for a window the command 5 efaut g0 80 o=
“Set floating” in the context menu of the given window ' &2| |} g 7 |
can be used. Note that if a window, for which the context

PR =
2 Ty ) !
Bl T v Ao e T =

i ) k N & #4 Bushing Block Assem... x| [® Start Page X
menu is called, was grouped with other service windows & R - P NP
into a group window,.then the floating mode will be applied % % e ———— P L
to the whole group window. ] ] :
To cancel the floating mode, grab the window at the title s : o - x
and by pressing &J drag it to a side of the drawing window. ] =
As you do this, the outline of the dragged window will be 5 |- el v
changing depending on available snapping: separately = ] @ Common ~
(right, left, bottom, etc.) or in a group window. To suppress -~ " Level 0 7
snapping to sides, while moving the window hold <Ctrl> & " i Dﬁfa“ét
the key % Priority w
%- % Common ‘TE
) ] [lonly common From Element |
& ] % Property Sets
= = T

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.

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.
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Construction Entities
Construction Lines are the core elements of the T-FLEX CAD parametric model. -+ —~]— > — _— +

These are “thin” base lines that define the parametric framework of a drawing. The 2
construction lines include infinite straight lines, circles, ellipses, splines, offset lines, +——= *\* T *)L
function curves, and paths. They are displayed as dashed lines. }\\ } \//. ~ }

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 lines that are ?(j*e:*% * — L
established at their creation. Iy /N
A Node is a point whose placement is defined by a particular way of creation and by T - *T* *\* ol *]‘L
interdependencies with other entities in the model. Nodes are also the core elements ‘\\ | \)Zv -
of the T-FLEX CAD parametric model. IV S

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 technigue 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.

The “free drawing” mode is indicated by the icon é of the automenu. Switching between these modes is
done with <CtrI><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.
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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. k=X

- . . : 1 E B
Hatches and Fillings are closed-contour single-connected or multiple- 7*7 g H H
connected areas filled with various patterns or colors. ! H E H E

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. !

Text is a single-line or multi-line textual data input via a text editor or Tex t

directly in the drawing window. Either way of input supports various T@Xﬁ
fonts. Besides, T-FLEX CAD supports use of paragraph formatting
and other operations. A text can either be located in absolute TQX T @ X t
coordinates and thus independently from the construction entities, or

be snapped to construction lines and nodes. I E XT

Table is an element of drawing layout. It is composed of lines and 1 ) 3
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.
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Dimension is a standard element of drawing layout. It is composed of ~ f-x----------—- X
lines and textual data. A dimension is created with respect to 505

construction lines and nodes. T-FLEX CAD supports several 50,5005
dimensioning standards, including ANSI and Architectural ANSI.
Dimensions automatically adjust to parametric modifications of the
drawing. . 505

50.5051 355

Roughness Symbol is a standard element of drawing layout. It is SOAOf DBM \/ v

composed of lines and textual data. A roughness symbol can either be

located in absolute coordinates, or be snapped to a node, construction 3 e
or graphic line, and to a dimension. v ko5 < v
/
[—Jo0k]
Geometric Datum and Tolerance Symbol (GD&T Symbol) is a [ BT

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 g
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.

v
Section symbol is a standard element of drawing layout. It is —A—l B -8B
composed of lines and textual data. This symbol marks various views, A-A _LB
sections and cuts. The element can either be located in absolute —ﬂ /_

coordinates, or snapped to a node.
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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. o |

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 oo, R
satisfy the parameter values. In order to create parametric fragments, A

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. IR | I e

Variables Rx

Heany Hex Bolt ANS! Inch B18.2.1
Heanwy Hex Baolt AlB18.2.1 HHBOLT 0.5-13x2x2

Farameters
Diameter 05 v
Controls are special elements in T-FLEX CAD used for creating user- Size: 3410
defined dialog boxes customized for controlling external parameters of Lengh . "
a parametric model.
Thread Length: |2 v

[Iremove hidden lines

[]Dor't draw certer linas

[List of Yariables
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Drawing View is a T-FLEX CAD entity that displays the content of —CL :]EH
one drawing page on another page, appropriately scaled. This is a A

rectangular area of specified size that will contain the other page A L)
image. The main purpose of this element is combining in one drawing Drawing View
several elements of different scale. A common use of the Drawing
View is for creating enlarged detail views.

Auxiliary Elements

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 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
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 r: &

snaps. These drawings do not have advantages of parametric drawings as far ’%’ L
as efficient modification of parameters (dimensions) is concerned, however, H
in certain cases creating these drawings saves time and can give the benefit i &
when significant subsequent modification is not required.
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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 e N
parallel lines, tangent circles, etc. The way in which additional lines are == i
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 - o
framework of the drawing. |

Once the construction framework is built, proceed with drawing the graphic =~ || | T
entities. Create line segments, arcs and circles by drawing over the - T§ e
construction lines, snapping to nodes. T

Once the actual drawing graphics is complete, proceed with the drawing 1 —A—| |
layout arrangement. Create dimensions referencing construction lines and i
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 Ll Tl }

together with the drawing graphics. — T

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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|

|

|

|
40

|

|
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|

|
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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.

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.

920
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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.

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.

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.

¢ 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 W, invokes the respective command.
e Pointing cursor at an item of the textual menu and pressing O also does the command call.

e Pointing cursor at a 2D construction or graphic entity in the drawing window and pressing U selects
this entity and activates its editing command.
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e Pointing cursor at a 2D entity and double-clicking U5 invokes the “Entity Parameters” dialog box.

e Pointing cursor at an entity and depressing and holding 5 while moving the mouse (“dragging”)
moves the entity.

e Subsequent clicking o 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 O 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 o while holding left <Ctril> key.

e Pointing cursor at a selected group of entities and clicking D or double-clicking U0 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 5 and moving to a new location.
For more information, refer to the appropriate volumes of the documentation.
Using Right Mouse Button
o 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 & click. This could be quitting entity
creation, canceling last selection, or completing a sequence of inputs.

e 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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If the mouse has a wheel middle button then zooming in/out on the drawing can be done by scrolling the

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
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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”).

System”.
Additional Functions:

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:
Using an icon on a toolbar;
Selecting an item in the textual menu;
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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:

Keyboard input Textual Menu Icon
<ESA>, . ) 3
<CTRL><A> Edit|Select All (RS

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 O on its icon, the icon stays “pushed” up until completing the command or switching to another
command.

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

Pl

field in the status bar and the automenu.

Starting System, Saving Drawing, Exiting System

icon of the automenu. Canceling a command clears the command

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:

Keyboard input Textual Menu Icon
<FN>, “File]New 2D Model”
<CLrI><N> ile|New ode !

“FP: Create New Document Based on Prototype”

select a prototype file for the new document:

command displays

Keyboard input

Textual Menu

Icon

<Fp>

“File|]New From Prototype...”

3

New From...

Corrmon | BOM | Ray Tracing | Forming Feature

a dialog box that allows to

55{ Eﬁ g g

Front W... \Workplane

EIE]  4MSI3D Front ANSI 3D Front ANSI 30 Top
Left Top W... ‘\Workplane ‘Workplane
= & Eal=
jim}
BS308 30 BS308 30 Top 150

eals)

1=

BS302 BS308 2D
Front Left T...

w] o

150 30 Front IS0 3D Front IS0 30 Top
Left Top ...

\Workplane \iorkplane

OK Cancel
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“0O: Open Model” command brings up the standard “Open” dialog box to open a document for editing:

Keyboard input Textual Menu lcon
<0>, “FilelO ., 3
<Ctrl><0> ile|Open...

“SA: Save Model” command saves the current document:

Keyboard input Textual Menu Icon
<SA>, .
<Ctrl><S> File|Save =

“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:

Keyboard input Textual Menu Icon
<SV> “File|Save As...” &
“SL: Save All Modified Models” command saves all currently open documents:
Keyboard input Textual Menu Icon
<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:

Keyboard input Textual Menu Icon

<SY> “File|Save as Prototype” a3

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

“PS: Show Model Properties” command displays all properties of the current document, and allows to

input a brief comment:

Keyboard input

Textual Menu

Icon

<PS>

“File|Properties...”

&l

“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:

Keyboard input

Textual Menu

Icon

<FCL>

“File|Close”

2t
\

A document can also be closed using the button , located in the top-right corner of the document window.

“FI: 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
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<Alt><F1> Get information on the selected element(s)
<CtrlI><S> Save document
<CtriI><0> Open document
<Ctrl><N> Create new document
<CtrlI><P> Print document
<CtrlI><F7> Recalculate parameters of the current document
<AIt><F7> Regenerate 3D model
Call “ZW: Zoom Window” command. This is an instant command
<F3> that can be called while within another command. The previously

active command continues after this command.
<CtrI><Shift><PgUp> Zoom in
<CtrlI><Shift><PgDown> | Zoom out
<CtriI><Shift><Left> Pan left (moves the model left)
<CtrI><Shift><Right> | Pan right (moves the model right)
<CtrlI><Shift><Up> Pan up (moves the model up)
<CtrI><Shift><Down> Pan down (moves the model down)
<CtrI><Shift><Home> Fit to page
<CtrlI><Shift><End> Fit all objects
<F7> Call “RD: Update Model Windows” command

<Alt><BackSpace> or
<Ctrl><z>

Call “UN: Undo Changes” command

<CtrlI><BackSpace> or

<Ctri><ys> Call “RED: Redo Changes” command

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 technigues. 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.

A
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 #5) 70 %
lines of the main view. This creates a dependency between the views
so that the two views automatically adjust to the main view B Bl 5

modifications. Finally, apply text and dimensions. ]

As was mentioned, any command can be called by a number of i
ways. It can be typed on the keyboard, selected from the textual
menu, or picked on a toolbar.

Let’s begin with the command “L: Construct Line”. To invoke the command, use:
Keyboard Textual Menu Icon

Sarmple Plate Drawing  p

50

S

-

<L> «Construct|Line» i

L
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Pick the icon Ll 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 KT

define the crossing point. One is to simply place the cursor near the center
of the drawing window and press 5. To define the crossing point more

Line Parameters T x

precisely, specify its coordinates in the property window. The coordinates _ =
e . . . . [V 150 S
can also be specified via a parameter dialog invoked by typing <P> key or M- 20 .

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.

The object snapping is on by default when starting the application. To set or unset this mode

)] .
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 5. 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
creation command stays active. (Otherwise, call it again.) Next, move the

cursor toward the horizontal line and press B, 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

Y 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

Keyboard Textual Menu Icon

——

<C> «Construct|Circle» 8

o
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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 O 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 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 O or <L>.
Now, the circle becomes “tied” to the two construction lines and keeps the
tangencies while being rubberbanded. Pressing O fixes the current circle

radius. The exact value of the radius can be specified in the property
window.

f————————————— e ——— —

.................................

Circle Parameters
Radius:

Diameter:

100]

200

If the resulting construction does not match the illustration, use “UN: Undo Changes” command,

Keyboard Textual Menu Icon
<UN>,
<Ctrl><zZ>, «Edit|Undo» ‘N
<Alt><BackSpace>

B

4 k|||

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”,

Keyboard Textual Menu lcon
<RED>, _ =
<Ctrl><BackSpace> «Edit|Redo» 3

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 Unused Construction”:

Keyboard Textual Menu Icon

<PU>

«Edit|Purge» vd

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”:

Keyboard Textual Menu Icon
<EC> «Edit|Construction|2D e
Construction» =

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

@

by picking the icon & in the automenu.
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Now, draw the graphic lines on top of the completed construction portion of the drawing. To do so, let’s
create graphic lines by calling “ G: Create Graphic Line”. Call the command via

Keyboard Textual Menu Icon

<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 M,f—x
to cancel the previous one explicitly). 5 K i
Start drawing solid lines from the upper-left corner of the plate. The graphic L ;
lines snap automatically to a closest intersection of the construction lines. § —
Simply move cursor to an intersection and press 5 The line will be ; :
rubberbanded after the cursor. Just keep selecting nodes or construction ling — -=---i-=--==r==m==rmrmsmmmmmees wEoee
intersections.

It is not recommended to select multiple (more than two) line intersections neither by pressing

<Enter> nor by U n 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.

Move cursor to the tangency point between the top line and the circle, and : ;/ -‘:-\j
press U, What you see on screen now should be similar to the illustration at : 'a\ jr!
right. Note that T-FLEX system automatically adds nodes to the end points § T
of the graphic lines, unless already created. : i

B NP x
Now let’s draw a graphic line along the circle to construct an arc between 3 _____
the two tangency points. To do so, move the cursor to the circle and press ; .,/’ S
<C> key. The circle will then get highlighted. The direction of arc creation : ' :ﬁ:ﬁ
depends on the position of the cursor when selecting the circle. To change § N
the arc direction, press the <7ab>key. :
Place the cursor just above and to the left of the second tangency point as a'< --------------------------- e»e
shown. ' '

Then press 5 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.
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Continue drawing. Select with O the lower-right corner of the plate, then R
the lower-left one, and finish the construction in the upper-left corner where

the drawing started. To complete the command press Eﬂ
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 by

@

&
pressing <Delete> key or picking the icon fa 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 & 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:

Keyboard Textual Menu Icon
<SA> «File|Save» i

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”:

Keyboard Textual Menu Icon
<EC> «Edit|Constru§:tion|2D =
Construction» 4

Move the cursor to the left-hand-side vertical line and press O 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 5. The 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.
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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.

Call the command “L: Construct Line” and choose the icon i in the automenu. Move the cursor to the

right-hand side of the plate and select the vertical line by Y 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 Y. 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 5 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 O 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 5. 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 O or <C>. The circle gets drawn in solid. Then, move the cursor to the smaller circle, and again press

O 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.
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Activate the line creation command and move the cursor to the
construction line defining the right-hand side of the plate. Select

it with . 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 U 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 O on it.
Rubberband the new line up to the approximate location, and fix

with 5 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.

Press E3 once to restart line creation, move the cursor to the

horizontal symmetry line, and select it by pressing 5 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.
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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 EB

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
Keyboard Textual Menu

<H> «Draw|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 5 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
v

in the automenu completes hatching of the selected area.

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

4

press <End> 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 &J. Then quit next
parallel line creation with E

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 i ... b oo o
projective drawing is creating a slanted line at 45-degree angle to ! E A :
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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

e
L

-=--|, Point at the right-hand-side line of the side view and select

with o 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.

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 : . : o
intersection and press the <Space> bar. %

.t
' ' ' ' ]
i [ 2 | 1TTTTTT LT

Another way of creating nodes is using command “N: Construct Node” via:
Keyboard Textual Menu Icon

<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.

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.
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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 — v :— Default 3
Thin
Continuous
Center ——o—c—o——
Hidden

Then create the two dashed lines representing the conical hole.

Now, let’s create centerlines. Call “ AX: Create Axis” command:
Keyboard Textual Menu Icon
<AX> «Draw|Axis» L

Set the automenu option:

EI <I> Create Axis of two Graphics lines

Use U to select the left and then the right-hand side of the

elevation view. Push the v automenu 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 =%

X

3. Using option E==] trims all lines.

trims this selected line only.
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4. If you want to revert to the infinite line setting, call the command “ ST: Set Model Status”:
Keyboard Textual Menu Icon

<ST> «Customize|Status...» =

Go to the parameter «Screen|Construction Lines|Length» and .
set it to “Default infinite”. Alternatively, enter the command L

“EC: Edit Construction”, select desired lines, type <P> and r.\
specify an appropriate setting. = % —=
The diagram shows a drawing with construction lines trimmed. It u

appears less crowded, although all necessary construction entities
are present. By default, construction lines are not output to the
printer or plotter, regardless of their length.

Next, let’s create the necessary dimensions on the drawing as 3k u

follows: ¥ . *

1. First, let’s create linear dimensions. Call the command “D: Create Dimension”:
Keyboard Textual Menu Icon

<D> «Draw|Dimension» N

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 5 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 U 10 change the size of the dimension string font, use the command “ST:
Set Model Status”, the tab “Font”. 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”
command, move the cursor to a circle to be dimensioned, and

type <C> or click 5 The circle gets selected, and a dimension . | d,
begins rubberbanding after the cursor. Switch between the radius
and diameter dimension types by typing <R> and <D> or

o Z R .
picking L—l and L—1 buttons of the automenu as appropriate.

Typing <M> loops through the possible witness/leader line
configurations for the entity to be dimensioned. The <Tab> key 7
handles the direction of the dimension leader line jog. Point the

cursor at the desired location and press O The newly created ¥
dimension will be displayed on the screen. Repeat this procedure - *
to dimension all circles. ' '

10
i
|
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4. After finishing construction of all major elements, one can hide all construction entities using the
command “ SH: Set Levels”:

Keyboard Textual Menu Icon

<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

= Fram To Fram To
Construction: |0 || 127 |5 GD&T Formlimits: o | 27 =5
Modes: 2| 127 = Roughness Symbals: | g =l 127 &
Graphic Lines: | 0 = | 127 || Leader Notes: 0 =l 127 =
Text: 0 +{ | 127 =+ Fragments: 0 = 127 =
Hatches: 0 || 127 = Pictures: 0 = 127 =
Dimensions: 0 || 127 =4 Controls: 0 || 127 =
Fixing Vectors: | 0 | 127 =

3D
30 Modes: a || 127 3 Operations: a || 127 =
30 Profiles: 0 | 127 | Light Sources: 0 =—| 127 =
LCS: i} = 127 (= Sections: i} = 127 =
3D Path: 0 2| 127 k| 2D Projections: 0 = 127 =
Workplanes: ] = | 127 = Cameras: ] =] 127 =

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”.
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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.

A simpler way to hide construction lines and nodes is to use a
dedicated command. This command hides or shows all construction 1 5
entities in the current window. It is preferable in the situations when
hiding construction should not affect the document data, rather, the i
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

As appears on the diagram above, all elements are visible by default . \("31

100
|
1
|

&
=
50

e
s

<CtrI><Shift><C> «View|Hide Construction» i

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

Keyboard Textual Menu Icon

<TE> «Draw|Text» A

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.
Text Parameters
Style | Font | Contents
Move cursor to the intersection of the vertical centerline and the top Ted
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 5 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 O at the
text. This automatically starts the editing command “ET: Edit
Text”. The selected text starts moving after the cursor. Locate it as

- - [] 5t as defautt Omvens
desired and click 5
To explicitly call the text editing command, use
Keyboard Textual Menu Icon
<ET> «Edit|Draw|Text» .
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In this case, select the text to be edited after launching the command.

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
AS

. Move the cursor to the intended location of the text and press 5 A rectangle starts
rubberbanding on screen that defines the text box. Define the intended area and click 5 then push
the v

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

enter the intended text. Then push the v icon or <F5> key.
The drawing is now finished. One can try moving construction lines using construction editing command.
When editing, fix line new placement by either using O 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  |ina Parameters o x
by construction. Line editing command will automatically activate as _ .

well. The two parameters are displayed in the property window. The Loz iz w -

first one is the original distance, and the second is the current value Value: 100

according to the cursor position.

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]. Valee:  [100 [] Edemal

A new dialog window will appear requesting a confirmation for
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””.

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 PG BAIE B lgh 2

column “Expression”, press B to enter the edit mode and specify  [[[ 7 [Name|Expression  |Value | Comment g}
the value for the variable, for example, «170». The line will
move to a different location corresponding to the new value of =
the plate width. [

Comment:
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The same operations can be carried out in the dialog window of the command “V: Edit Variables”:
Keyboard Textual Menu Icon

<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 U 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.

Let’s briefly explain the syntax of the expression. Its members are described as follows.

< - is the “less than” sign

? - means “then”, “in such a case”

> - means “else”, “otherwise”

The complete expression is written as

R=W<100 ? 0 = 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 O, 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
Keyboard Textual Menu Icon

<SK> «Draw|Sketch»
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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

- X
When creating a sketch, object snaps are widely used. 1340, 1309, 138900980,
The control over snaps is performed with the “Snaps”

. . n A A aa Pal AL ARG T ol ol o [l X B[

toolbar. To access this toolbar, press the |conon the B e G P N
toolbar “View”. b (
All snaps turned on by the present moment correspond to | H
the toolbar icons which have been pressed. glle!

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

X Clear all sketch Snaps

Unsetting this option sets all snaps on. In our exercise, the following snaps will be used:

/:1 Line Midpoint

q Horizontal / Vertical
ﬁ Orthogonal
>al | Line Intersection

"r’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 “Snaps” tab.

When creating line segments, arcs and circles, the point coordinates can be defined by simply clicking Uin
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:

I% <J> Continuous creation

e <S> Line
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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 5 and hold a bit longer, and a menu of options will appear.

Line <5=
1]
), B
14

';_.\ ( Tangent line <H>

Parallel line <D=
Perpendicular line <F>

Line at angle <G>

Tangent line through point <K=

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.
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” u “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 5 in the drawing
area. The first segment will be created. Move the cursor leftwards and place it
so that it snaps to the horizontal constraint with respect to the last created
node. The snap will be indicated by the specific glyph next to the cursor, and
a pop-up help message saying “Horizontal”.

Line Properties *x
First point
275.52 105.65 =
Second paint
Olx: | EEEE Y | 18387 |2
Offset
[dw:| 12.45 2 Cdy:| 78,22 =
(e (792 0O |soos |2
e e e e ] E}__

Horizonkal
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To lock this snap, press <Space> bar. Then, a horizontal helper line will be T 77777777 B
displayed passing through the node snapped to. The cursor will keep sliding
along this helper line as an unattached node. The same effect can be achieved
by setting the “dx” shift to 0 in the property window and locking the X
coordinate with the checkmark.

the “dx” shift for the end node of the segment being created in the property
window. In our case, this value represents the width of the part and is equal to
-150, while “dy” equals 0. The new segment will be created upon

confirmation by pressing [Enter] or 5

Place cursor on the side of the segment intended direction. Type the value of {

=
You are still within the segment creation mode. For further construction, you '
need to move the cursor downward to a point where snapping occurs to both
horizontal and vertical constraints simultaneously. This will be indicated by a
special glyph next to cursor and pop-up help message. Press U A new |
segment is created. oo a
4

Horizontal - Yertical

Move the cursor rightward to snap at the very first created node, as indicated

by a glyph and the pop-up help, and press 5. we have thus completed the
perimeter of the main view. We are still in line rubberbanding mode, with a
new line stretching from the last created node to the cursor. Quit this line
rubberbanding by clicking E

Now you are still within continuous segment input mode, with snapping
active but no line rubberbanding after the cursor.

The next step is to round the corner of the plate. To do so, set the option:

i <Ctrl+A> | Fillet

2

This option belongs to an encapsulated set and may not necessarily be displayed in the automenu. Instead, it
may be under the fillet/chamfer icon group (see explanation above).

Once the option is set, the property window changes appearance. | Fillet Properties 1 x
Now it provides the input box for the fillet radius. Set the radius Radius: 0.5 s
value equal to 31.

What is left now is to select two segments to be filleted. In our case, it is the top and the right-hand-side
segments of the plate. Once the second segment is selected, the fillet is created, and the segments trimmed
appropriately.
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Now let’s draw the conical hole on the main view. To do so, let’s create two centerlines whose intersection
will define the exact location of the center of the hole. Set the option

/) <S> Line

Once this is set, rubberbanding resumes with a line attached to the last created node. Reject this line by

clicking E To create centerlines, set the appropriate line type. Set the line type to DASHDOT in the system
toolbar or in the graphic line parameters of the dialog box. Call the dialog box by

<p> Set Graphic line Parameters

Then move the cursor to the left-hand-side graphic line segment to
get vertical snapping to one of the segment nodes, and slide the
cursor along the segment to its midpoint. When the cursor reaches E%

the midpoint, the glyph beside the cursor will change to indicate bt
this, along with the pop-up help.

Press 5 here. A node will be created at the midpoint, and a line
will start rubberbanding from this node. Move the cursor

horizontally to the right-hand-side graphic segment and stop at the  [&
intersection of the horizontal and vertical projections of the two 4
nodes as shown on the diagram. i EoiEE] = b

Press 5 creating a centerline and a node. Rubberbanding resumes from the latest node. As we do not intend

to construct another line through this node, quit rubberbanding with Ej Then follow the same steps to create
the vertical centerline, beginning at the bottom segment.

E

p-

Horizontal - Wertical
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Now, let’s create circles. First, reset the line type to CONTINUOQOUS by selecting in the system toolbar or in
the command parameters dialog box. Call the dialog by typing <P>. Then pick the option:

O) <0> Circle By Center And Radius

This is also an encapsulated option that may not be shown on the automenu, rather, be within a group of
options.

After activating the option, move the cursor to the intersection
of the two centerlines. Both centerlines will get highlighted,
and the cursor will gain a glyph and a pop-up help of the ...

graphic line intersection snap. Press O here. A circle starts
rubberbanding on screen

Enter the value of the radius of the smaller circle of the cone

equal to 25 in the property window, and press [Enter] key. \
A full circle is now fixed on screen. Now you are still in the

circle creation mode. Select the node at the two centerlines i
intersection and create a circle of a bigger radius, 35. This

mostly completes creation of the main view of the part. |

Now, let’s construct the left side view. Again, set the line

creation mode via the option. Line rubberbanding resumes
on screen with the line attached to the end node of the last
created segment. Since we are not making a line from this -

node, quit with E Move the cursor to the right of the drawing
area and place it so to snap to the horizontal constraint with
respect to a node of the top line of the main view.

Harizonkal

"N

&l
—
o

Click here 5 and move the cursor horizontally rightwards. In the property window, set the end node shifts.

Set the X equal to 35, Y to 0. Press [Enter] or . The new segment will be fixed on screen, and
rubberbanding resume from the last created node. Next, move the cursor vertically downward maintaining
the “vertical” snap, up to the point when snapping occurs with a node of the bottom line of the main view.

Click there 5 then move the cursor leftwards to snap against the left-hand-side end of the top segment.
|

4

Horizontal - Yertical Hotizontal - Yertical

Click 5 Now close the perimeter of graphic lines by moving cursor to the first created node on this view,
and clicking 5 and then Ej
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| One-degree-of-freedom snaps can be locked by pressing <Space> bar. |

Next, we need to create the image of the conical hole on the side view. Without quitting the current
command, move the cursor to the right-hand-side segment of the side view, and move along the segment
until it snaps to horizontal tangency against the top of the bigger circle

‘ertical - Horizontal Tangent

click & at this spot, then move the cursor to the left-hand-side segment of the side view and locate so to get
it snapped against the smaller circle.

_A(H

Yertical - Horizontal Tangent

Click 5 and a segment will be created, with rubberbanding resuming from its end node. For now, quit

rubberbanding by clicking Eﬂ Then construct the lower segment of the hole view in the same way. Next,
using already familiar snapping constraints, construct the centerline, setting the line type to DASHDOT in
the graphic line parameter dialog box (the key <P>) or in the system toolbar.

N

Proceed with the plan view. This view can be created in the same way as the side view. However, for deeper
exploration of non-parametric drawing capabilities, we will follow a different approach. Set the option:

<D> Parallel Line

This is an encapsulated option in the segment creation group. If this icon is not displayed in the automenu,
find it under one of the group icons marked with a black triangle (see explanation above).

Once this option is set, the cursor starts rubberbanding an auxiliary infinite line parallel to the last created
segment. The reference segment is highlighted. The current reference suites us. Otherwise, we would reject

the system-selected segment with & and select an intended one to construct a parallel line. Make sure the
line type is back to CONTINUOUS in the graphic line parameter dialog (the key <P>) or in the system

toolbar. Move the cursor to get a snap against a node of the main view, and click O, A node will be created
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at this point, and the auxiliary line will get fixed. Slide the cursor along the line up to the point of another
vertical snapping, and again click W)
| |

/
\
/
\

/
/

Yerkical Werkical

Thus, we have created the top segment of the plan view. A new auxiliary line starts rubberbanding after the
cursor, parallel to the newly created graphic segment, as indicated by highlighting. Move the cursor down,
and set the desired distance, equal to 35, in the property window, thus defining the thickness of the plate.
This will fix the auxiliary line with respect to the reference segment. Slide the cursor along the line, locating
as shown on the diagram.

Werkical

Click 5 fixing the start node of the segment being created. Slide the cursor rightwards to get vertical snap
against the end node of the reference segment, and again click 5. The bottom segment will be created. At

this moment, parallel line rubberbanding resumes. Now, set the option /a, thus switching to normal
continuous line input mode. A line will start rubberbanding, attached to the last created node. Move the

cursor upward to the top segment node, and click 5 and then Eﬂ Next, connect the left-hand-side ends on
the plan view with another segment. Create the centerline and the lines of the conical hole projection in the
same way as on the side view. Doing so, maintain the appropriate line types.
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What is left now is to apply hatch on the side view. Call the command “H: Create Hatch”:

<H>

Create Hatch

Set the option:

@ <A>

Automatic Contour search mode

Then move the cursor to the top portion of the side view, place it in the middle of the area to be hatched, and

click 5 The closed contour will be highlighted. Now move the cursor to the lower portion of the view, and

similarly select the other contour to be hatched. Then pick the

4

button.

N A

i
i

i

|
|
: A

Now, let’s create the necessary dimensions on the drawing. Dimensions are created on a sketch in the same
way as on a parametric drawing. One can select graphic lines instead of construction lines in this case. Let’s
skip the detailed description of this functionality, as it was described in depth as part of the main drawing

technique.
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This completes creation of the non-parametric drawing. Further modification of its elements will not affect
the whole drawing. One would have to modify each view separately. The elements of such a drawing cannot
be related by variables. All other functionalities such as use of visibility levels, layers, hide/show
construction entities, etc. are fully supported.

Creating a parametric drawing in the automatic parameterization mode

We will use the same drawing as an example. The sequence of constructions will be the same as described in
the previous section of this chapter.

When working in the automatic parameterization mode, we will be creating only graphic lines (as when
constructing a sketch). Meanwhile, the system will be automatically "slipping"” nodes and construction lines
with parametric relations underneath those graphic lines. What constructions to create and what
dependencies to use in relations is determined by the system based on the user-selected snaps and parameters
defined in the command's property window when creating sketched lines.

Call the command “ SK: Create Sketch”. Make sure that the following snaps are enabled:

A Construction

/;,, Line Midpoint

0 Horizontal/Vertical

% Orthogonal

}ﬁ Graphic Line Intersection

“{H Horizontal/Vertical tangent

To create a parametric drawing, the automatic parameterization mode must be turned On in the system. This
mode is enabled with the icon on the “View” bar:

Automatic parameterization On/Off
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We will start with creating the main view of the plate. If necessary, enable the line segment creation option

/ 4 in the command's automenu (if desired). Create the first point of the segment, corresponding to the
lower-right corner of the plate's main view. Please note that it was not a free node that was created at the
location of the click, rather, there are two crossed lines (vertical and horizontal), and a node at their
intersection.

For the second node of the segment, define the Y- || jne Properties o x i
axis offset (100) in the properties window. The - :

. . . irst paint %
cursor will start moving along a horizontal x: (27552 T=I0Y: |198.5
auxiliary line. Move it to the vertical construction J = ' = Line 01000001
line going through the first segment node. When Sea ':":""'tL )
the snap to the latter line engages (“Line ...”), [Ix: |198.79 BH[IY: 27854 2

click U, Offset

As a result, the second node of the created Cldx:| 7673 [ [Ydy:
segment will also be constructed as snapped. It [ | 150,99 k2| [ Ja: | 120,54 I= 4
will lie on the intersection of the vertical line %
created at the time of constructing the first node,

and a line parallel to the horizontal line of the first

node.

Please note, that, when selecting a snap, the system may offer the vertical snap to the first segment node
rather than snapping to the line (the order of displaying snaps is determined by the settings in the command
“SO: Set System Options”). To select the desired snap, do the following: briefly rest the cursor at the

location of the snap activation. After a brief while, the cursor will change its shape: the mark % and a
tooltip will appear next to it, showing the total number of object snaps found at this point. Using the mouse
wheel, you can scroll through those snaps. In the ongoing construction, select the desired snap from the list
of possible ones at a given point using the same method.

4k

4k

! Ry N

[vertical 5 Vertical (1 of 2) {Line 0x1000001 (2 of 23

Create the second, horizontal, line segment with the length 150.  ---- E-[% Ea-—---

When constructing it, specify the desired offset along the X- |

axis and use a snap to the line again. g

If all was done correctly, then the created line segment will lie ;| Line Properties N

on the line created at the time of constructing the second node T

of the previous segment. Meanwhile, the second node of the ] secondpomnt

current segment will be constructed as one lying on the DD wess 3]0 (B3 |

intersection of the same line and a new line parallel to the very : Offset K-
P [de 150 +H Cldy:| 0 H

first vertical line.
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The third line segment, again vertical, is constructed by
snapping to two existing lines at once.

;|Line 01000004 - Line 01000002

- ¢

The fourth segment must be closing the described rectangle.
After that, move the cursor rightward up to the first created
node, as indicated by a special mark in the dynamic tooltip, and

click 5 This completes the base for the part's main view.

§:< ............................................................................... %........

Mode 02000007
Please note, that the resulting drawing we obtained is the same -3 -

as when constructing a parametric drawing by the conventional
approach (as was described in the first section of this chapter).

Just like when creating a sketch, to create a fillet one would
need to quit the continuous line input mode (using Eﬂ).

To create the fillet, let's use the option r: After activating the
option, set the fillet radius equal to 31 in the properties window.
After that, select two segments, at whose intersection the fillet .
needs to be constructed (the top and the right-hand-side  --3
segments of the plate) or the node (the rectangle vertex) at their
intersection.

This will result in constructing a graphic line — a circular arc
with a "slipped underneath” construction line-circle. Just like
when creating a common sketch, the extra pieces of the fillet
segments will be automatically trimmed.

Next, we will create the image of the conical hole. o

We will start with creating the axes. To create the axes, enable the / 4 option again. Set the “Axis” line type

in the system panel or in the graphic line parameters (the option )

Move the cursor to the middle of the left-hand-side segment of the plate's main view image. Construct the
first node of the axis using the line midpoint snap. Move the cursor horizontally to the right-hand-side

segment of the image and stop it at the intersection of the two lines as shown on the figure. Click 5 The
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created segment will lie on the line that divides the segment (the left-hand side of the main view) in the 0.5

ratio.

i3

Similarly construct the vertical axis.

X

Now, let's create the circles. Set the normal graphic line type.

al
[ ]

After that, select the option =4 Move the cursor to the
intersection of the axial lines, wait until the tooltip appears
indicating the available snapping to the intersection lines. Click

o right there. A rubberbanding circle will appear on the screen.
Set the radius value equal to 25 for the smaller circle of the
conical hole and click O or press the button [Enter]. Similarly

. W\x ------
X
E |Line 01000005 - Line 01000001
x ______

construct the second circle with the radius equal to 35. -
Please note that the construction result is not just free graphic lines representing the circles. The system
constructed them as lying on the construction lines-circles.

-
i |Circle Properties
i

Center

X:

[IRadius:

Diameter:

318.39

Ak||4

Ak |ae

t{Line 01000006 - Line 0x1000005]

'
LV

Lo
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Now let's create the left view. To do that, enable the segment creation mode again (the option / d). If the

system offers creating a segment from the last created node, refuse that by right-clicking Eﬂ Move the cursor
to the right-hand side of the drawing and set it so as to maintain the snap to the top line of the main drawing

view.
e i
f : Line 0 100000
..*_
X %
Click there 5 The first node of the new segment will be constructed as lying on the selected construction
line.

Move the cursor horizontally rightward. In the properties window set the offset of the second point along the

X-axis equal to 35. Then move the cursor so as to pick the snap to the top line of the main view. Click 5 As
a result, the second segment node will also lie on the top line of the main view at the distance 35 from the

first node.
><-'. H _______________ Line Properties n
E First point
Line 01000003 X: | 328.33 k= Y: | 278.54
; Second point
% 36333 3|0y 27854
T Offset

Then move the cursor downward vertically to the last created node up until a snap to two lines appears on the

screen.
..*_

|Line 01000004 - Line 0x1000002
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Click & and move the cursor leftwards till snapping to two other lines.

e

i[Line 0x1000002 - Line 01000003

Click 5 Now, close the created graphic lines by moving the cursor to the first created node on this view,
and click 5 then Ej (to cancel the mode of continuous line input).

After that, we will create the lines belonging to the conical hole, on the left view. Move the cursor to the
right-hand-side segment of the left view, and then move it along that segment up until establishing the

relation between the line underlying that segment and the greater circle. Click W, right there.

Move the cursor to the left-hand-side segment of the same view so as to establish the relation between the

smaller circle and the line underlying that segment. Click W)
%ﬁ

|Line 031000009 - Horizonkal Tangent

As a result, a segment will be created. No construction line will be underlying that segment. Nevertheless,
each segment node will be constructed as a node at an intersection of the selected line and the line tangent to
the circle.

67



Two-dimensional Design

Next, use the same method to construct the lower line of the conical hole. Then create the centerline by
snapping to the middles of the lateral sides of the left view. Do not forget to also set the dash-dot line type in

the graphic line parameters (the option ) or on the system panel.

% ’F
._*_

Let's proceed to creating the top (plan) view. We will create it a little bit different then when creating a
simple sketch. We will not use the option of constructing a parallel segment. Now there is no practical
necessity in defining that particular relation. When using the automatic parameterization mode, the use of
that option will make the system try to create a construction line beneath the segment parallel to a line
beneath another segment. As a result, relations would be created that we didn't need. Therefore, we will

continue using the option /

Do not forget to reset the normal line type after finishing the creation of the centerline (in the
graphic line parameters or on the system panel).

Move the cursor to the drawing area below the main view so as to invoke the desired relation with the line of

the main view. Click &J. The first segment node will be created as lying on the intersection of the main view
line and the horizontal line.

._%_

T,

t{Line Dx1000004

Next, move the cursor rightward up until hitting the snap to another line of the main view. Click U again.
We have just created the upper segment of the top view.
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:
i
@ %ﬁ ___________________________

:lLine (01000001 - Line DxlDDDDDFl

Next, we will have to temporarily quit the sketching command. The reason for that is that it is impossible to
create a relation between the left view and the top view by the common means of automatic
parameterization. Such relation can be achieved only by various workaround methods (for example,
introducing variables as the parameters of the segments being created). But we will simply use the command
“L: Construct Line” and create an auxiliary line at the angle of 45° to the outer lines of the left view and
top view (just as we did in the conventional creation of the parametric drawing).

So go ahead and call the command “L: Construct Line”. With the help of the option 2] construct a line
— the symmetry axis between the left-hand-side vertical line of the left view and the horizontal line of the top
view. Place the cursor at the intersection point of the created line and the right-hand-side vertical line of the

left view, and then press the button <Space>.

x
X

After that, call the command “ SK: Create Sketch” again. We will create the next segment of the top view.
Select the end node of the last created segment as the first node of the next segment. Then move the cursor
up until reaching the intersection between the line and the horizontal through the node as shown on the

figure. Fix the achieved point by clicking )

69



Two-dimensional Design

X
>3

R x
%ﬁ [

{Line 01000001 - Harizontal|

The next segment is constructed by snapping to two lines.

E -
% 3¢ G )()(

Line 01000011 - Line Ox1000004]

Next we need to close the created graphic lines of the top view by moving the cursor to the first created node
of the view and clicking 5 followed by Eﬂ (to cancel the continuous line input mode).
Create the centerline and the lines defining the conical hole (just like that on the left view).
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450 . R31

100

This completes the creation of a parametric drawing in the automatic parameterization mode. From now on,
such drawing will behave just as a common parametric drawing.

To test, move the cursor to the segment that makes up the left border of the main view, and click 5 The

command will be launched to edit the selected graphic line. If you click B on the line once again, the system
will automatically go into the command of editing the construction line underlying this graphic line. Move

the line around, define the new position by O, The width of the plate main view shall automatically change.
Besides that, the top view should change as well, since it was constructed by snapping to the lines of the
front view.
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100

177.06

Similarly, try to edit the position of the right boundary of the main view. In this case, the entire plate drawing
will move. Try the same with other drawing elements, including circles. As construction elements are
moved, the shape and dimensions of the plate will be changing so as to maintain the relations defined by the
construction.

This completes the brief introductory course. Please feel free to refer to the rest of T-FLEX CAD
documentation for detailed description of various system functionalities.
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MAIN CONCEPTS OF SYSTEM OPERATION

Document Management

Creating New Document

For creating new documents the dialog box “Start Page” can be used (see the chapter “Getting Started”).
Recall that this dialog box is always present on the screen when the standard settings of the system are used,
and this dialog box enables to create new documents on the basis of the templates and also open already
existing documents from the list of recently used ones. In addition to the dialog box “Start Page”, the
commands grouped in the textual menu “File” can also be used for creating new documents.

To create a new document, use the command “FN: Create New Model”:

Keyboard Textual Menu Icon
<FN> ? H 7
<Ctrl><N> File|Create New Model 1

Upon calling the command, a new unnamed document is created (NONAME1, NONAMEZ..). You will have
to specify a name when saving your drawing.

An additional command “F3: Create New 3D Model” is available in the 3D version of the system:
Keyboard Textual Menu Icon

<F3> «File|Create New 3D Model» ]

Upon calling this command, a new 3D model is created. As when creating a new drawing, you need to assign
a name to the created document.

Recall that the T-FLEX CAD does not distinguish between the 2D drawing and 3D drawing files.
In the document created as a 2D drawing, the 3D model can be generated afterwards. In the
document created with the use of the command “F3: Create new 3D model” the new 2D
drawings could be generated.

To create new documents, template files are wused that are defined in the command
“Customize|Settings...”, the tab “Files”. Those may contain elements and settings that will be
automatically created or enabled with the new document creation. In the case when new document settings
need to be modified, edit the respective template file or enter another template file name. The prototype files
should be placed in the folder .. T-FLEX CAD\PROGRAM\Template (the name of the directory for the
template files is set in the command “ Customize|Options...”, the tab “Folders™).

A user on his own can create an arbitrary number of prototype files. A new file can be created from a

prototype using the the option “New document” of the dialog box “Start Page”. Otherwise, use a similar
dialog “New From...” by calling the command “ FP: Create New Document Based on Prototype”.
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Opening Document
A T-FLEX CAD document can be opened using the command “O: Open Model”. Call the command

using:
Keyboard Textual Menu Icon
<0>
’ “File|Open...” =
<Ctri><0> P —

The new window “Open” will appear on the screen.

A QOpen ﬂ
i(-) * T . e« T-FLEX » Mpumepe 3D 14 » 3D Clopen » KongykTop v & Search Kengyktop o
Organize « Mew folder 12 - E] (f:)}
A Name pemodiicd
- Favorites
¥ _Kownaykro
B Desktop . EDnTM P
& Downloads Py
WHT
7= Recent places - Bumr 2
WHT_,
B Brynka
1M This PC s EW 5
Ty K.
m Desktop # Kopryc
| Documents
b od & Onopa
j Mow.n oacs #® [Mnanka
usic
= pi | Mpuxeat
= Pictures
= W PykosTka
g Videos ~ Wndpr .
& Local Disk (C) @ W2 8/2/2014 9:05 AM
‘?j MNetwork v < >
File name: | Kopnyc v | | T-FLEX Model File (*.grs,*.grb) v

This is the standard Windows dialog box for opening application files.
Panning and Zooming in Active Drawing Window

The drawing image can be panned and zoomed in and out in the active drawing window. Zooming
effectively changes the size of the working window of the drawing. The easiest way to do these
manipulations is using a mouse with a middle wheel, such as IntelliMouse. Alternatively, the working
window size can be changed by using the rulers as described below. Besides, a command is provided for this
purpose, “ZW: Zoom Window"”. Call the command via:

Keyboard Textual Menu Icon
<ZW> ? AV I 7
<F3> View|Scale|Zoom Area ()
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The following options are provided with the command:

<p>

Set command options

Selecting this option brings up a dialog box on screen with the following
parameters:

Pan percentage. Defines the percentage of the working window shifting
left/right and up/down.

Zoom in/out percentage. Defines the percentage of the working window

magnification.

Zoom infout percentage: |50

Cancel

Pan percentage: 50|

Window mode

o
|2
-

@

<A>

Zoom Model to paper size

This option

redraws the working window according to the drawing format size. The
command “ ST: Set Model

Status”.

latter is set in the

Q

<M>

Zoom Limits

This option calls the command “ZM: Zoom Limits” that fits the full image to the drawing area.

O

<M>

Actual Size

This option calls the command “ZT: Actual Size” the drawing and 3D model in accordance with their real

dimensions.
T <I> Zoom In
¥ <0> Zoom Out

rameters.

<}: <L> Pan Left
.:D <R> Pan Right
4 <U> Pan Up
&L <D> Pan Down

These options respectively magnify and shrink the drawing image each time by a fixed percentage ratio
specified in the command pa

These options move the drawing image by a fixed percentage ratio specified in the command parameters.
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] ] Window coordinates “
L4 <W> Set absolute window coordinates 12t comer 2nd comer

¥ (@

Y. |36

X 356

Calling this option brings a dialog box on screen for inputting window -

coordinates. The user can type in the coordinates of the two opposite
corners of the working window.

-
i
-
-

4k 4k

o

O <BackSpace>| Set previous window coordinates

This option resets the active drawing window coordinates to the previous settings.

<S> Save current window coordinates

This option allows saving the working window coordinates and
assigning an Id to the saved configuration. A dialog box appears on
screen for entering an Id from 0 to 9 to be assigned to the saved Window Nurier
window configuration. To return to a saved window, type the number e
key of the desired Id (<1>, ...).

5 Set the working window size by dragging selection box

Window

An arbitrary area of the drawing can be zoomed on by specifying two opposite corners of a box. Move the
cursor to one corner of the area to be zoomed on, and press and hold 5 A rectangle starts rubberbanding

after the cursor. Drag it, selecting the desired area by box, and then release the button 5 The selected area
will be displayed zoomed on. A one-time call to any option of the “ZW: Zoom Window” command can be
done asynchronously from within any element creation or editing command by typing <F3> function key or

selecting the & icon.

The options of the “ZW: Zoom Window” command are also accessible via the “View|Scale” menu and
the “ View” toolbar.

A AR OHGQa « FlEtl s g

Status Bar
The status bar is located at the bottom of the application window.

Select related Line <L= Click to create related Line X=194.42 ¥=300.5 P=70.48

The status bar has the following fields (left to right):

The current command name field. This field displays the full name of the current command. The field can
also be used as the input box for calling a command by typing on keyboard. Type the reserved keyboard
accelerator sequence or press a function key combination. This can be done only when the field is empty,
containing only the prompt symbol “>”. Typing a sequence that is not part of any command name
automatically clears the field. If so, type again. A correctly typed accelerator sequence causes the full
command name and a brief description to be displayed. For instance, type the following sequence,
<R><0>. Once typed <O>, you entered the command for creating roughness symbols, and the field will
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display RO: Create Roughness Symbol. In the command descriptions down the manual, the
respective keyboard accelerator sequences will be printed in a single, common pair of triangular brackets,
as in <RO>. We will thus distinguish those from simultaneous double- or triple-key combinations for
calling commands, as, for example, <Ctr1><0>.

1. Help field. This is an information field displaying help messages and prompts for user. If the cursor is
within the active drawing window, this field displays suggested user actions. When the cursor is pointing at
other fields on screen, information is displayed about their purpose. While within a command, pointing at
an icon of the automenu brings a help message in the field, describing the action performed by the option.

2. X-coordinate field.

3. Y-coordinate field.

4. Auxiliary coordinate field.
Toolbars

Main Toolbar

Yn-@ 8wNde- - v OO0+ LA Blié- [t 448 9 [ 43 &

A toolbar is a set of icon buttons for calling the application commands. There can be several toolbars on
screen simultaneously.

In the standard package of the T-FLEX CAD there are five toolbars: “Main toolbar”, “System toolbar”,
“View”, “Full screen mode”, “Context” (toolbar which appears when entering fragment editing mode in the
assembly context). In addition to that, any number of user-defined toolbars can be created (via the command
“SB: Show Toolbars”). With the help of the same command the structure of user-defined and several
standard toolbars can be modified as well (for example, of the toolbar “View”).

What toolbars to display is defined in the command “Customize|Customize...” on the “Toolbars” tab.
Besides, a desired toolbar can be accessed via the context menu by pressing right mouse button while over
any toolbar.

window borders, or floating within. When floating, a toolbar EL‘I,[ NG HIH QS Q|
window is titled, and can be resized. ' \fa v‘f‘ 2| @ @ i |

Any toolbar can be docked along any of the application

Embedded toolbars

Several command pictograms in the instrument toolbars can be grouped on the principle of similarity of
performed functions. In this case the instrument toolbar will show only one pictogram of the given group
(the rest are not shown), and the button = will be placed on the right side from the pictogram. By pressing
this button the “embedded” toolbar with the rest of the pictograms of the given group will emerge.

Main Toolbar

¥ o-@ 8aNS- V-V LS00+ 15 A A Blidd v 40 % Bl §

A B
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The embedded toolbar can be converted into the ordinary instrument toolbar. To do that, it is necessary to

place the cursor on the header of the embedded toolbar, press U and, without releasing the mouse, drag the
toolbar to any place of the T-FLEX CAD window.

Main Toolbar
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The buttons of the embedded toolbar can be placed directly on the main toolbar. To do that, it is sufficient to

press the button Ton the right end of the embedded toolbar.

5]

o224 % [EA G IR ally BeRa@me

5
S A& 1)

Expand Toolbar

Copy Buttons to Main Toolbar

System Toolbar

System Toolbar
(P Default g0 80 ::¢HE%E FFIEF ZARAREEES

The system toolbar is a set of tools for quick definition of element parameters at creation and editing time.
Following is the description of the functions of the system toolbar fields and buttons.

1. Layer configuration command button .

Layer name bo><lﬂ|[}f"ﬁ"'m | Displays the layer name of the model elements being
created and edited.

1. Button for setting visibility levels of the model elements .

Level input box g0 ™ . This box displays the current level of the model elements. Changing levels can
be done within element creation and editing commands. Clicking inside the box sets a text cursor. Type in

the element level. Confirm the input by pressing <Enter> or clicking U within the drawing window.
Priority input box o . This box displays the current priority of the model elements. Changing
priority can be done within two-dimensional element creation and editing commands.

Color selection box @ - This box displays the color of the element being created or edited.

These are the main items that are always present on the system toolbar. The rest of elements replace
depending on the application state.
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When in command waiting mode, the system toolbar contains selector controls, as follows:

[l

Button for calling selector configuration dialog
and defining named selector configurations.

Used for specifying exact settings of the selector

AT
Button for calling named selector configuration B Brings a pull-down list of available
configurations.

Quick selector setup buttons:
| | : : : _
The buttons 1 and help to quickly allow/disallow selection of all types of elements;
= | [=-] [= nl [= | [= | [+5
The buttons T I_l Z |@| o] [A] | (22 u e define and edit the current set of elements

allowed for selectlon The pushed icons represent the elements allowed for selection. The set of
buttons will be different when working in the 3D window.

Other various items may be added to the system toolbar while working with various 2D commands. For
instance, a line type box appears on the system toolbar while creating lines, along with the line start and end
arrow type boxes. When creating text, the font name and size boxes are displayed.

Main Toolbar

Main Toolbar

Yo @a8aue v v 00+ % AUAB B vl @[l Ad Y

The main toolbar has a set of buttons which, depending on the currently solved problem and the settings of
the system, can be selected by the user or automatically activated.

The button sets in the main toolbar are aimed at solving different problems — geometric construction, 3D
modeling, analysis, geometric construction on the workplane, operations with sheet metal, editing
specifications etc. Internal specialized modules, which are included into the T-FLEX CAD package, can add
their own button sets into the main toolbar. For example, the application “T-FLEX CAM” adds to the main
toolbar a set of buttons which perform the functions of this particular application.

Switching between the button sets in the main toolbar occurs automatically depending on the operations
performed in the working window of the T-FLEX CAD. For example, upon opening of the 2D document the
set “2D” is turned on automatically, and upon transition to the 3D window — the set “3D”. When a drawing is
made on the workplane, the set “Workplane” or “Workplane (Sketch)” becomes active (depending on what
has been used last time in the given situation). At the beginning of the BOM editing, the button set “BOM” is
activated. Upon the exit from the BOM editing, the set, which was active before the editing was started, turns
back on in the main toolbar.
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Some of the standard sets of the main toolbar are invisible by default and shown
only upon activating the corresponding command of the T-FLEX CAD. For
example, the set “Text” is by default not present in the list of the main toolbar =

modes, but upon entering the mode of creating/editing the text, this particular - - 5 e

set will appear on the main toolbar. 2D Ctrl+2
When the set “Compatible” gets active, the main toolbar itself represents a copy Yl Culsl |,
of the standard toolbar existing in the earlier versions of the T-FLEX CAD. I Crl+3

. . R o 30 Aszembl
Switching between the button sets can be done manually by using the button on | & wmkman: ne
the left side of the toolbar (521, Upon pressing this button the list of available | z?’kp'a”e(Sk“‘h]
sets pOpS Up. g Pa:'i;meters
The desired set can be chosen with the help of 5 In addition, several sets can : Sheet Metal
be activated from the keyboard with the help of the specified for them key | < | THeBleck
combinations. By default, the key combinations are assigned only for the sets | s BoM
“2D”, “Sketch”, “3D”. In the dialog of the command “SB: Show Toolbars” | [ ;”T:‘""
it is possible to assign key combinations for other sets of the main toolbar as || : G;mm

well. N o
plode Animation
The user selected set is stored in the window of the current document and Compatible

automatically recovered when the window becomes active. The given setting is E®

stored in the document and gets activated when the file is open.

It is possible to decline automatic switching between the main

toolbar sets by setting on the flag “Lock”. This flag can be '@

found in the context menu, called with the help of & in the YO Tro e R

auto-menu field or any other instrument toolbar. After turning (P Default e — t@o el

on the flag, the main toolbar state is going to be modified only | [ file &[] system Toolbar P TitleBlock Analysis

upon manual switching between its sets. @ |piagnoy ] st e
o I ocument Tabs = !

One more flag is available in the same context menu which | g Misin Toclbar v || T ShowTabs

allows controlling the view of main toolbar — “Show Tabs”. H"; Rulers Lock

It controls visibility of the tabs on the main toolbar. The tabs | = e o St e

allow quick switching between the button sets of the toolbar. 2 P St Poge _—

The tab of the active set is marked with the color.

Main Toolbar
2D | Sketch | 3D | 3D Assembly | Workplane | Workplane (Sketch) | Edit Parameters | Sheet Metal | Title Block | BOM | Analysis | Weld | Geometry | Explode Animatic 4 #

¥ 09 8RN DDEKBL BN DY ¥ -F

The flag “Show Labels” enables to add annotations to the buttons of the main toolbar. This can be
convenient at the first acquaintance with the system or while working with the high resolution monitor.

& T-FLEX Parametric CAD x64 - [NONAMET] - B
= LL (| ™ A Ty ! & B
V| be 8w N & SO 4 | L YUA PN
Mode Mew  Mew 3D MNewfrom | Open Save | Print | Undo Line Circle Ellipse MNode Edit Graphics Sketch | Text Hatch | Dimension
- Drawing = Model ~ Prototype - - - Construction =
(P Defautt go :30 :oHlEE ¥ F[EEZZEARFEE :
@ File Edit Construct Draw Operation TitleBlock Analysis Parameters Tools  Custornize  View  Window  Help -8 X
T O T T O - I D T W I - TN g ==
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The flag “Large icons” allows turning on the mode of the large icons for the main toolbar (no matter what
the size of the icons in other system toolbars is).

) T-FLEX Parametric CAD x64 - NONAME1 - ©
File Edit Construct Draw Operation Title Bleck Analysis Parameters Tools Customize View Window Help
Y o-e 8w SOOI LUABIS S S D E]
(P Default go :80 :¢HlE"%EFF EEZZEARZE :
e e B ) e e e P P N
@ [ NONAME1 x | [® Start Page x ||%] NONAME2 X -
i “'I‘f.l....l'.z...l....|{‘1'...|....|.1...|....|‘.‘...|....|£.‘...|....|§...|....H{?..l....ll.z...l....H‘?..l....ll.e.‘..l....HE."..|....|.2{?..|....|%2...|....|.11 ’q
T 3 AL

The command “SB: Show Toolbars” provides with additional possibilities for controlling the main
toolbar. Via the tab “Main Toolbar” of the dialog of this command, it is possible to do the following:

- Hide/show main toolbar sets in the list of sets (displayed upon pressing the button % );
- Rename the main toolbar sets;

- Create and remove user's defined sets;

Create a separate toolbar on the basis of any set of the main toolbar.

Bird’s Eye View Window

The “Bird’s eye view” window helps quick navigation around —
the drawing. It always displays the whole drawing image, /
regardless of the working window size currently set for the
active drawing window. 7

7 _,
Visibility of the “Bird’s eye view” window can be controlled rj_ %N e A

by the textual menu item “Customize|Tool Windows|Bird’s
Eye View” or via the context menu coming up on right mouse

button click over any of the toolbars. ' |
The “Bird’s eye view” window can be docked along any of -
the application window borders or stay floating. | 4 —

- - - - ' _ﬂﬂ‘ ,..' - -
The modes of the “Bird’s eye view” window can be controlled via the context menu coming up on right
mouse button click within the window.

Pan. In this mode, a box follows the cursor within the “Bird’s eye view” window indicating the area of the
drawing to be displayed. The size of the box can be changed by switching to zoom mode. To select the
area to be viewed on the drawing, press 5 Dragging the box across the “Bird’s eye view” window pans
the actual drawing dynamically according to the box movement.
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Zoom. In this mode, no box is displayed on entering the

“Bird’s eye view” window. Press D in the “Bird’s eye Properties
view” window to define one corner of the viewing box and

. g " Update Window
drag the cursor, rubberbanding the box. Doing so, define

the area of the drawing to be zoomed on, and then release * S ITE
5 (®) After redraws only
' . L . - . () Don't Upd
Once defined, the viewing area will be highlighted in the Bl lies
“Bird’s eye view” window, and the respective portion of Mode
the drawing will be zoomed on in the active drawing () Pan (@) Zoom
window.
Properties. Selecting this item brings up a dialog box for Cancel
defining the window update parameters and the pan vs.
zoom mode selection.
Using Model Menu
The model menu window can be used for opening documents for
editing, along with the “O: Open Model” command. It comes up on Library Explorer

starting the application and docks by the left border of the application
window. It also can stay floating. The user can control visibility of the =& & - O
model menu window via the textual menu item “Customize|Tool & &5 ANSI Inch Parts
Windows|Model Menu” or in the context menu on right mouse button -5 DIN Nomteile

click over any toolbar. —-i=8 BExamples

The model menu shows the content of the open libraries. It allows to 4 2D Assemblies
select libraries, open documents for editing and insert documents into #-(3 2D Design _
the current one as fragments or pictures. 13 3D Assemblies

+-|3 3D Modelling

The model menu window may have a preview pane at its bottom or & Additional resources|
right-hand side. This pane will display the preview image or the #1-C3 Animation
properties of the selected document. +-[.3) Controls
The model menu window can have various different settings accessible +-\J) Groups

@ +-i ) Light Sources
by L. N

) ) ] . . +-I 3 Optimization

More details on working with the model window and library - Ray Tracing
configurations follow in later chapters. +- 3 Text Report

Rulers

The rulers display X and Y coordinates of the current drawing @%% Hid
window. Ruler properties can be set with the help of the context menu - e
(see the figure on the right).

Ruler visibility can be set via the textual menu “Customize|Tool

Windows|Rulers” or the context menu coming up on clicking &
over any toolbar.

Associative Mode

Properties..,
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Rulers can be used for navigating around the drawing. In the mode when there is the E button in the corner

between the vertical and horizontal rulers, the horizontal ruler can be dragged by pressing and holding U and
moving the cursor right and left. The drawing image moves together with the ruler and cursor.

Release U to fix the image in the current location. Similarly, the drawing can be moved up and down by
dragging the vertical ruler.

Pressing the button at the horizontal and vertical rulers crossing with W) switches to [
another button mark. In this mode, the rulers can be used for zooming the drawing in 3
and out. =

To zoom the drawing in, point the cursor at the horizontal or vertical ruler, press and hold 5 and drag right

or up respectively. To zoom out, drag O left or down, respectively. Releasing U fixes the drawing image in
the current zoom.

To switch the mode back to panning, press the button at the rulers intersection once again.

Rulers can be displayed in 3D window. In this case, they allow you to better navigate in 3D space,
estimating distances and sizes. Ruler shows 3D coordinates of the window on an imaginary plane
parallel to the screen.

With the help of rulers in 3D window, you can move and copy the workplane. More information
can be found in the "Workplanes" chapter of the "3D Modeling" book.

Property Window

The property window is used for setting and modifying various parameters. One way to use it is in the
command-waiting mode for quick editing of the selected element properties. The other way is using it within
various 2D and 3D commands for setting various parameters of the elements being created or edited.

This window can be floating or docked along one of |Properties R X
the application window borders. Its visibility is v = %
controlled by the icon = (it can be found on the Ia Properties

toolbar “Main” in the mode “Compatible™), as well as

via the textual menu item “Customize|Tool Seaial L -
Windows|Properties Window” or via the context |5 commen ~
menu coming up on & click over any toolbar. This Level o

window comes up automatically on entering the Layer Default

commands that use it. Upon leaving such a command, Color

the property window will automatically disappear, Priority 0

unless was docked by the application window or open & Line Style

prior to entering the command. Line Type CONTINUOUS

The title and the content of the window depend on the Line Type Scale 0

current command and option. The parameters Starting Arrow Type — v
displayed in the window can be input directly by | common

typing on keyboard. The current input box in the [gnly commen

dialog can be set by pointing cursor and clicking 5 OF " Property Sets
via the keyboard. The key sequence for jumping to a
particular input box is shown in a pop-up help coming

From Element

% Bird's Ey... ag 3D Maodel | i Library E...| £ Properties
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up while resting cursor over the entry.

The property window may be expandable. In many commands,
portions of the property window dialog box may be collapsed by

= Line Properties X
default. The special buttons - and are provided for T
expanding and collapsing such portions. Once a portion of the ¥: | 17158 F|Oy: | 6285 2
dialog was “expanded” while in some command, this setting will Second point
be remembered specifically for the given command. LIx: | 12652 F LI 10829 |5
A special provision is made for the pro perty windows in the Offset
commands that allow variables and expressions as parameters. [dw:| EEE [ [dy: 170.94 |5
The current value of such a parameter is calculated and displayed [ (7578 L A: [0a77 2
at the right of the parameter input box.

Automenu
Automenu is a special toolbar that contains icon buttons of the available ;
= T-FLEX Parametric CAD x64 - NONAME2

command options. Automenu is context-sensitive. This means, its n— =
. File Edit Construct Draw Operation Title Block
content changes depending on the current command and a state of the Tools Customize View Window Help

command. _ _ _ o ¥In-g-B8alQs- e
Two outcomes are possible when selecting an action-starting icon in the &) Defauit o :m
automenu. First — the result comes right after selecting the icon. For | = [ NONAMEZ x | ¥ Start Page  |[28] NON:
= z b, ;10001800 800, 1400, 1200, 0,
instance, selecting the parameters setting icon , instantly bringsup | = E g
the parameter dialog box on screen. Second — the cursor changes the | < . =
shape according to the selected option. To obtain the result, the user | = - = %
| A=
needs to move cursor to an appropriate location and press U, For ™ R
instance, selecting the construction line - 1 - adds a line mark to the | £ U ;
cursor. The cursor then should be moved to a line to be selected, and 'fﬁ A
the button &J pressed. Only then, the construction line will be selected. SIXE
Dynamic Toolbar
In the command anticipation mode, upon selecting elements with the help of 5 : ¢ e o
a special dynamic toolbar will appear on the screen. It contains the icons of
frequently used commands for the elements of the given type. The dynamic ks

toolbar disappears automatically after some time has passed or after moving the
cursor to a certain distance from the toolbar.

The presence of the dynamic toolbar, while choosing 2D and 3D elements,
depends on the settings of the command “SB: Show Toolbars”. For 3D
elements the dynamic toolbar will be shown if the flag “Use Dynamic Toolbar” is -
turned on in the given command dialog box on the tab “Preferences”. In addition to that, while working with
2D elements, the parameter “Transparent Element Editing” has to be turned off. By default, the dynamic
toolbar appears on the screen only for 3D elements.

In addition to the icons of frequently used commands, the button #* for calling the list of additional
commands will be shown in the dynamic toolbar. Upon calling a command from the additional list, the
selected command is automatically transferred to the main set of buttons of the dynamic toolbar (for the
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elements of the given type). Modifications in the dynamic toolbar are retained in the current Environment of
the system.

Simplify Model
Construct Wearkplane
Create Extrusion
Create Rotatiol;}
Create Blend
Construct 3D Node
Construct 30 Profile

= TBIR O

To cancel changes in the set of buttons of the dynamic toolbar, it is possible to use command “Reset
Command Usage” in the context menu of the dynamic toolbar.

£ @ 5 3 o)

| Hide Dynamic Toolbar

Use Transparency

eset Command Usage

In the context menu of the dynamic toolbar, the flag “Use Transparency” is also available. When this flag
is set on (for default settings), the toolbar looks semitransparent when it appears on the screen. The
semitransparency diminishes as the cursor moves closer to the toolbar. When the flag “Use Transparency” is
turned off, the toolbar is always displayed as nontransparent.
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Active Drawing Window

The T-FLEX CAD allows the user to work with several - O
documents simultaneously. There is a separate window for each : :

open document. This allows working simultaneously with several "€ Help

drawings or 3D models, switching from one document window to Mew Window

another as required. Close All

The commands designed for working with document windows are
grouped in the submenu “Window” found in the textual menu.

L
>
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24

41

Full Screen

=k

Tile Horizontally

E

Tile Vertically
Cascade

Arrange icons

[ W

Show Scrollbars
Split Horizontally
Split Vertically

Views Placement

Mew Honzontal Tab Group
Mew Vertical Tab Group

1 Start Page

2 NOMAME1

[]
ot ol i T

Window List...
ki

Document tabs
For controlling windows the document tabs can be used. Visibility of the tabs is controlled by the flag

“Customize|Tool Windows|Document Tabs”. By using these tabs it is possible to switch from one
open document window of the T-FLEX CAD into another — for this purpose it is sufficient to point the

cursor at the desired tab and click 5 Also, with the help of tabs it is possible to change the arrangement of
document windows. To do that, the cursor of the mouse should point at the tab of the document which needs

to be moved. Then 5 should be clicked, and without releasing the pressed mouse, the tab of the document
should be moved to the required location in the row of tabs.

With tabs you can also close the document window. On the right side of each tab there is button x. Clicking
this button will close the current window.

By default the document tabs (if they are visible in the T-FLEX CAD window) are placed above the upper
border of the document window. Their location can be changed if desired. For that, it is necessary to point at

the tab of any document with the cursor and with the help of Eacall the context menu.
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(-] T-FLEX Parametric CAD x64 - C:\Program Files\T-FLEX Paramet

File Edit Construct Draw Operation Title Block Analysis  Parame
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Document Window View with Turned on/off Document Tabs

The view of the open documents with turned on tabs is different from that with turned off tabs.

When window tabs are on, the windows of open documents occupy the whole space of the T-FLEX CAD
working window. The active window, (i.e. the window of the current document) is on the top of other

documents.

[ T-FLEX Parametric CAD x64 - C:\Program Files\T-FLEX Parametric CAD 14 x64\Libraries\Examples\3D Assemblies\B.. - =
File Edit Construct Draw Operation TitleBlock Analysis Parameters Tools Customize View Window Help
YIh-a-ae-Hda- HO-Lg-L3-GROG-B@-38-87-F-7-0-8-8(88 °
(P Default o :m0 :LEEE%R XX EEHEOOBEBEE S 3 :
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When the tabs are turned on, it is not possible to minimize the window or change its size.
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When the tabs are turned off, the windows of open documents can be in one of the three states:

1. Maximized. The window occupies the whole working area of the T-FLEX CAD, and the document
title is not shown. The name of the active document appears in the title of the T-FLEX CAD window.

2. Minimized. The window represents itself a status bar with the name of the document and system
buttons for controlling the window.

3. Arbitrary. The window has a smaller size than that of the working window. It has a title area, in
which the name of the document is shown.

Regardless of the window size, with the tabs turned off, the document window has three buttons enabling to
control its state and close the current window.

_ O m Application window management
Document window management
== i

puo s 1d Ul =] Minimize

Bl Restore down
O] Maximize

X| Close

When the window is maximized, these buttons are located under the respective ones of the application
window. Pay attention as to what button to use when closing a window.

An alternative way of maximizing a window is double-clicking -

on the window title. - C\Program Files (x86.
If a window has a title bar, that is, it is not maximized, then the Restore b I
window management context menu can be called by pointing at the Move

icon at the left end of the title bar and clicking . For a maximized Size

window, this icon is located in the very left of the application textual o

menu bar. — | nim

The terms “collapse” and “expand” will further be used along with ) L . E

“minimize” and “maximize” respectively. x  Close Cirl+F4 =l
When a window is restored down, its size can be modified. Simply

move the cursor over any window edge until it changes to a double- Mext L ﬁ
headed arrow, and then drag the edge of the window to the desired | i " Fm;z

size.

Selection of active window

The active window (i.e. the window of the current document) can be selected in a number of different ways.

When the document tabs are turned on, the corresponding tab should be simply pointed at with the 5 If the
document tabs are turned off, use key combinations <Ctrl><F6> or <Ctrl><Tab> for consecutive
switching from one window to another.
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Also, the list of open documents found in the textual menu “Window” can be used. The window that is
currently active will be marked by tick in this list. To make another window active it is sufficient to point at

it with the cursor and click 5
Help

MNew Window
Close All

I

BHm GBI U&o

Full Screen

Tile Horizontally

Tile Vertically

Cascade

Arrange icons

Mew Horizontal Tab Group

Mew Vertical Tab Group

1 Start Page

2 C\Program Files\T-FLEX\T-FLEX Parametric CAD 12 x4\ Libraries\Exa...
3 C:\Program Files\T-FLEX\T-FLEX Pararetric CAD 12 x64'Libraries\Exa...
4 Ch\Program Files\T-FLEX\T-FLEX Pararetric CAD 12 x4 Libraries\Exa...

[<]

Window List...

u
¥

The number of windows, shown in the list, cannot exceed ten. If there are too many documents open at the
moment, the command “Window|Window List...” can be used for selection of the specific window. After
calling this command, the dialog box “Arrange Windows” pops up. The desired window can be chosen in
this dialog box from the full list of open windows. Note that the set of available buttons in this dialog box
depends on the presence of document tabs.

= Arrange Windows “ = Arrange Windows H
Select Window: Activate Select Window: Ferm=
7 C:\Program Files (x86)\T-FLEX\Mpumeper 3D 14430 Chop & C\Program Files (x86)\T-FLEX\Mpumepe 30 14,30 CBop
& C\Program Files (xB6)\T-FLEX\Mpumeper 3D 14430 Céop @ C\Program Files (x%]\T—FLEX\I'bMMepbl 30 1430 CBop
& C\Program Files (x86)\T-FLEX\Mpumepe: 314430 Cop 3 o C\Program Files (x86)\T-FLEX\Mpumepe 30 14,30 CBop E
P 3 C:\Program Files (x86)\T-FLEX\Mpunepe: 3D 14\3D Céop ave I J C:\Program Files (86)\T-FLEX\[pnmepe: 3D 14\3D Céop e

Close Windaw Close Window

Minimize

With document tabs Without document tabs

When the tabs are turned on, there is one more way for switching between the windows. In the upper right
corner of the current window (with the document tabs arranged in a standard way — along the upper border of
the window) there is a button +. When this button is pressed, the list of all open documents pops up, in
which the desired window can be selected.

Drawing Window Scrollbars

The system supports drawings of any format. However, the screen size is fixed. For working convenience,
drawings are displayed by selected portions zoomed on screen. The scrollbars help quick navigation around
the drawing page.
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Calling the command “WSS: Show/Hide Window Scrollbars” toggles on/off visibility of the active
window scrollbars:

Keyboard Textual Menu Icon

<WSS> “Window|Show Scrollbars”

Hiding scrollbars increases the window working area. The function of the scrollbars is not available via
keyboard input. However, there is a number of tools offering similar function, and in large variations. See,
for instance, the rulers functionality described above, or the use of the mouse wheel.

Arranging document windows with turned on document tabs

When the window tabs are turned on, the document windows can be grouped into horizontal or vertical
groups. Any number of document groups can be created simultaneously, however all groups must be either
horizontal or vertical.
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To create a new group it is sufficient to move the tab of one of the windows to the lower or upper border of
the working window of the system. To move tabs, one has to point at the document tab with a cursor, click

5, and without releasing the mouse, move the cursor to the required place.
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When the tab is moved to the right border of the working window, the new vertical group is created, to the
lower border — the new horizontal group. When the tab is moved to the upper or right border region of the
working window the command menu pops up, which duplicates commands for creating groups from the
textual menu “Window”.
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For moving windows from one group into another it is sufficient simply to place a document tab to the
desired group of tabs. For removing a group it is enough to move all windows of this group into another
group.

Besides the tools described above, to create or change the groups the commands of the textual menu can also
be used. The commands “Window|New Horizontal Tab Group” and “Window|New Vertical Tab
Group” make new horizontal/vertical group, respectively. The document window that is active at the
moment of calling the command is placed into that group. The commands “Window|Move to Next Tab
Group”, “Window|Move to Previous Tab Group” allow moving the window of the current document
into another group.

Arranging Document Windows with Turned off Tabs

If the tabs of the documents are turned off, the document windows can be expanded to the entire region of
the T-FLEX CAD working window, can be diminished to the arbitrary size, can be minimized.
The document windows in this mode can be arranged in any of the traditional ways:

1. Tile Horizontally. Do this by the command “WHT: Tile Windows Horizontally”. Call the command

using:
Keyboard Textual Menu Icon
<WHT> “Window|Tile Horizontally” —
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2. Tile Vertically. Do this by the command “WVT: Tile Windows Vertically”:
Keyboard Textual Menu Icon

<WVT> “Window|Tile Vertically” M
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3. Cascade. Do this by the command “WCA: Cascade Windows”. Call the command using:
Keyboard Textual Menu Icon

<WCA> “Window|Cascade” =
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The commands “WHT: Tile Horizontally”, “WVT: Tile Vertically”, “WCA: Cascade” are
also available when the tabs of the documents are turned on. Using these commands in this case
entails a forced transition into the mode of the turned off tabs.

When the windows of all documents are minimized, they can be placed along the lower border of the
working zone with the help of the command “ Arrange icons”:
Keyboard Textual Menu Icon

- “Window|Arrange icons” -

! File Edit Construct Draw COperation Title Block  Analysis  Parameters  Tools  Customize View Window  Help
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Additional window of document

T-FLEX CAD enables to create additional windows for already opened documents. The name of document
and the serial number of the given window appear in the title bar of such windows, for example:
“Drawing.grb: 17, “Drawing.grb: 2”.
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All operations with the drawing/model, performed in one window of the given document, will be transferred
to other windows, opened for the document. For example, if an element for editing has been selected in one
window of any document, the same element will be selected in another window. Additional windows can be
conveniently used when the drawing contains small elements, separated from each other at significant
distances, but upon constructing a drawing both types of elements are used simultaneously. It is possible to
adjust the first window with the required magnification to the first group of elements, the second — to another
group. And upon creating new elements it is possible to make a simple transition from one window to
another and select necessary elements.

To achieve the same purpose, splitting the document window into several panes can be applied.
When this is done, inside the same document window two or four 2D or 3D windows are created,
in which the drawing or 3D model of the given document will be displayed. It will be described
below how to use this option.

A new window can be opened with the command “WO: Open New Window”. Call the command using:

Keyboard Textual Menu Icon

<WO> “Window|New Window” i
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After calling this command:
o If option “Set as default” is active, it automatically creates windows with preset parameters without
appearance of the dialog box.
o If option “Set as default” is inactive, it works the same way as command “Views Placement”.

“Views Placement”:
Keyboard Textual Menu Icon

<WSV> “Window|Views Placement”

You can choose the arrangement of 2D and 3D views from the dialog box «Views Placement» with the help
of corresponding buttons or by selection from four different types of view using pull-down lists.

Views Placement ﬂ

55 il DD ]

: 6 : 6 =
vy & ®L 5 U |F

20 View v 3D View v
Database Editor W Photorealistic View W
3D View
Set a5 default _ )
L] oK FolE Database Editor
Photorealistic View

Splitting Drawing Window
An active window can be split horizontally into two views by calling the command “WSH: Split Window

Horizontally”:
Keyboard Textual Menu Icon
<WSH> “Window|Split Horizontally” =

To remove the horizontal split, toggle the icon off.
To split the current window vertically into two views, call the command “WSR: Split Window

Vertically”:
Keyboard Textual Menu Icon
<WSR> “Window|Split Vertically” 0

To remove the vertical split, toggle the icon off.
Consequent calling the two commands splits the active window into four panes.
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Current window

1 2

3 4

To split a window into two panes, one can also use the split boxes on the scrollbars. The split box at the left
of the horizontal scrollbar divides the window into two panes horizontally.
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Once the window is divided into two panes horizontally, the split box disappears. The size of the panes can
be controlled using the vertical split bar. Place the cursor over the split bar. As it changes to “adjust split”

arrows, press and hold 5 and drag to the desired location of the split. To close a pane, drag the cursor
beyond the respective border of the drawing window.

A window can be divided vertically into two panes in the same way.

2D windows have additional buttons for dividing a window into two or closing one of the two windows.
These buttons are located on the rulers, one on the horizontal ruler at its right end, the other on the vertical
one at the bottom.

The button on the horizontal ruler works as follows. If there is currently a single window, then pressing the
button splits the window vertically into two equal panes. The user is not prompted for the window type,
instead, a 3D window pane is created on the right-hand side.

If the window is split horizontally into two panes, then two more 3D window panes will be instantly created
by pressing the button. If the window is already split vertically into two panes, pressing the button closes the
second window. If the window is split both vertically and horizontally into four panes, pressing the button
will close the right pair of the panes at once. The button on the vertical ruler works accordingly. Such buttons
exist in 2D windows only.
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If a window is split into panes, for example vertically, then the vertical ruler is used for both parts. Actions
performed with this ruler are reflected in the pane which is currently active. In the case of vertical division
each pane has its own horizontal ruler. If the window is split horizontally, then two vertical and one common
horizontal rulers are used. If the window is split into four panes, then four rulers work, their actions are
reflected in the pane which is currently active. To make a certain window pane active point at it with a
cursor.

To get rid of window splitting it is enough to reduce the size of one of the panes up to zero. By reducing the
size in this way the pane will be removed.

[ T-FLEX Parametric CAD x64 - C:\Program Files\T-FLEX Parametric CAD 14 x64\Libraries\Examples\3D Assemblies\Bushing Block\_Bushing Blo.. — =
File Edit Construct Draw Operation TitleBlock Analysis Parameters Tools Customize View Window Help
¥ln-a@-nesds- SOk L GIAB A B IR BESIH R E B -
J Defau go :8° :oHEET > :
@ / bolt.gib % ¢ Bushing Block Assembly.GRB X | ¢ Body.grb X -
8 .-P |50 ‘100 ‘150 |100 ‘LW ‘300 |3§0 ‘400 » "
= ks
g < A
= ®)
;;j - =
3 g I T
2 ’
8 e
[t ol
=4 B[
g ] o} &
z o o[ “,
g = [IF a
E ] t
- BT
B = o7 v
z ] feh: o
g ‘B
B OB
o 7_7 o+
’ g
g F
g 4
= 2 [Ty LT
B =
o ]
& .
= g
E} S
3 il
H - M
- < >l <€ >
>

98



Main Concepts of System Operation

Splitting of the document window can be retained for further sessions with the document. To do so, enable
the "Fixed set of windows" flag in the dialog box of “ST: Set Document Parameters” (the
“Preferences” tab) and save the document. When you reopen the document, the window will be divided as it
was at the time you saved the document after setting the above parameter. You will not be able to change the
document splitting by changing windows size to zero (moving the window's separator), or by adding a new
split bar.

You can change type of the active view or set of views for the current window, using special buttons.

3

z
Move the cursor to the lower left or upper right corner of the window and click on the rectangle with the left
mouse button. This will activate dialog box «Views Placement».

Closing document window

To close the window of a document the button * in the right upper corner of the window is used (with
standard arrangement of document tabs). Upon pressing this button the current window will be closed. If for
the given document several windows were open, then the rest of the windows remain open.

To close all windows of the current document at once the command “FCL: Close Model” can be used:

Keyboard Textual Menu Icon
<FCL> «File|Close»
To close all windows of all open documents the command “WCS: Close all Windows” can be used:
Keyboard Textual Menu Icon
<WCS> «Window|Close All» [l

After calling these commands the windows in which the drawings were not modified will be automatically
closed. To close the windows of the modified drawings it is necessary to confirm that they need to be saved.

Flagged Commands

In the textual menu, the icons on the left of command names indicate the command on/off =~ _1 show Screlbars
status. Thus, for instance, the following diagram represents a situation when the active Split Horizontally
window is split vertically, its scrollbars being hidden. St Vertically

Managing Multi-Page Documents

A T-FLEX CAD document may contain multiple 2D pages. The 2D window may be displaying all or only
selected document pages, depending on the drawing settings. When working with a multi-page document,
the user can manage the visibility of pages by removing from display those not being currently worked on.
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If a T-FLEX CAD document contains several pages, then the tabs with the names of the visible pages may
be shown in the lower part of the drawing’s window (with the default settings; the arrangement of the page

tabs can be modified). One can switch from page to page using those tabs, by clicking them with 5 or by
using the keys <Page Up>, <Page Down>. The tabs can be hidden/shown using the command
“Customize|Tool Windows|Page tabs”.

See details on working with multi-page documents in the chapter “Pages”.

Information Window

Keyboard Textual Menu Icon

<Alt><F1> “Help|Information” 3

Calling this command brings up a dialog box that provides access to all current document elements for
editing and information querying. Unlike the “3D Model” window, this dialog box displays all 2D and 3D

elements.
i Information
il 0x34000001_Gold A | [ parents Information
= 03400000 1_Material_0 Type: 3D Fragment Y
488 Frag3n_1 Children ID: 0x3400000F
- Mame: Frag3D_30
H:I Element of product structur Source LCS: LCS_0 v
-l ReferLcs_17 Delete
=gk Frag3D_33 g
teols Coninka va NCK_11 Edit
- Attributes
it [ Element of product Show
-t ReferLCS_18 Mame Type Vah
-f Frag3D_5 Select
----- L. Caninka Ha NCK_12 Measure. .
H:I Element of product
- ReferLCs_22 Properties...
-l ReferLCs_s
+- %% Frag3D_3
—-Wp FragiD_10
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The current document elements are displayed in a large pane on the left-hand side. The hierarchic structure is
represented by the tree, with the base elements of the drawing or the model at the root. (The base elements
are those created in absolute coordinates and not referencing any parents.) To select an element, click it with

5. The selected element will be highlighted on the drawing or in the 3D window.
The following buttons become accessible for selected elements:

[Parents] reformats the model tree, leaving only the selected element and those elements referenced by
this one.
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[Children] reformats the model tree, leaving only the selected element and the elements that reference
this one.

[Delete] closes the dialog box and calls the deletion command on the selected element.

[Edit] closes the dialog box and calls the editing command on the selected element.

[Show] closes the dialog box and zooms the active drawing (model) window on the selected element.
[Select] closes the dialog box, leaving the element selected for further manipulations.

[Measure..] calls the “Measure Element” dialog box for reading geometrical data of the selected element.
The Model Tree dialog stays on screen for further actions.

[Properties..] calls the parameters dialog of the selected element. The Model Tree dialog stays on
screen for further actions.

[Close] closes this dialog box.

[<<] [>>] hides/shows the following additional panes in the “Information” dialog box:
Information. This pane displays brief information about the selected element.
Attributes. This pane displays information about the attributes of the selected element.

Creating and Editing Drawing Elements

The system provides a specific command for creating and editing each type of model elements. This section
describes main concepts of using these commands, as well as general principles of creating and editing a 2D
drawing.

Snapping Mode. Snap Types

T-FLEX CAD system supports two distinct modeling modes. One is free mode in which the elements are
selected within commands using the automenu and the keyboard. The other, object snapping mode, provides
pre-highlighting of the elements available as references in element creation and editing commands. The latter
mode is enabled by default on starting the application.

. M . . .
The pictogram lt—1, located on the toolbar “View”, controls the snapping modes. Use this icon to enable or
disable the object snapping mode.

An element is pre-highlighted in the object snapping mode as the cursor approaches the element. Meanwhile,
the cursor itself gains a mark corresponding to the pre-selected element, and a popping up help message

displays the name and Id of the element. On the screen this looks like the following diagram:
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The pre-highlighted element can be selected using the mouse. This relieves the user from using the automenu
or the keyboard in most cases.

Various construction and graphic elements are pre-highlighted in creation and editing commands only when
it makes sense. Thus, for instance, in spline creation, only nodes will be pre-highlighted, as the spline is
created based on a set of nodes. No other elements will be pre-highlighted on cursor approaching, as this
does not make sense for spline creation.

Please note that the current documentation refers to the element selection mode with disabled
object snapping when describing commands (implying only the use of automenu options).

To temporarily disable object snapping within a command, hold the <Ctrl> key down. Snapping is
suspended as long as the key is held.

When defining positions of various 2D elements in their creation/editing commands, with the object
snapping enabled, not only can you use the existing elements (construction lines, graphic lines, nodes etc.),
but also select characteristic points defined by object snaps. Nodes can be automatically created in the
selected points. Those could be nodes at intersection of construction lines, nodes from fragments, nodes on
dimensions, leader notes, tolerances and text entities, nodes aligned vertically/horizontally with another 2D
node, nodes at the center of a graphic circle line or circular arc, etc.

The most number of object snaps is used in the sketch-creating command “ SK: Create Sketch”. Some of
the object snaps may be unavailable in other 2D commands. Besides that, the use of snaps is affected by the
settings made in the command “SO: Set System Options”. You specify what snap types can be used
when working with a 2D drawing on the “Snaps” tab of this command. There you can also set the priority
for each snap. Snap priorities determine, in what order the system will offer them to the user (in the cases
when several snap choices are found). A detailed description of setting up snaps in the command “ SO: Set
System Options” is given in the chapter “System setup”.
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Most of the object snaps can also be managed using the specialized “Snaps” toolbar. By default this toolbar

is “hidden” inside the toolbar “View”. To get an access to this toolbar, press the button A
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For displaying this toolbar in an “independent” mode, move the cursor to the title area of the toolbar, press

and, without releasing the mouse, drag the toolbar into the desired location. In the future this toolbar can
be left in the floating mode or snapped at any place of the T-FLEX CAD window.
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Using this toolbar, one can set and unset the snapping modes biclfcking the desired icons with 5 All
Py

snappings can be simultaneously turned on or off by the button L=@ - “Clear all sketch Snaps”. Also, all
snapping modes except the required one can unset by clicking appropriate icon with <Ctr 1> button pressed.

Listed next are the main types of object snaps used in T-FLEX CAD:

Y
=

- Snapping to a point on a graphic line or construction line - /'/'; “n:

- Snapping to construction line intersection — |-“";

- Snapping to graphic line intersection —

Snapping to the coordinate system origin ((0,0) point) — [_0;

o

Snapping to the midpoint of the graphic line — ;

/n

Snapping to graphic line end points — ;

Snapping to the center of an arc or circle — ;

@)

- Snapping to arc angles 90°, 180°, 270° —

- Vertical/horizontal tangency to circle — 1/5
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- Cursor becoming aligned horizontally or vertically to another element point or 2D node — L2

- Automatic definition of a line normal —

|

- Cursor becoming aligned to the extension of a graphic line — ;

- Automatic definition of a tangency to an arc or circle — .
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In the creation/editing process, the system automatically finds the allowed I_é
snaps and offers them to the user (by flashing a snap type next to the L ——
cursor). Besides that, the system monitors for a coincidence of two object %ﬁ
snaps, for example, vertical — horizontal, perpendicular — horizontal, etc. :

If several object snap choices are found at a given point, the system lets the user select the desired snap (or a
combination of two snaps). To do this, you need to place the cursor at the desired location and rest it for a

while. Then the cursor changes its appearance: the mark N appears next to it together with a tooltip
showing the total number of object snaps found by the system. Use the mouse wheel to scroll through those

snaps. Clicking O determines the snap that will be used in the creation or editing of the current 2D element.
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i[Lin 01000004 - Line 0x1000002 {1 of 15)] 1[Line 0621000002 - Yertical (2 of 15)] i[Harizontal - Orthagonal (6 of 15)]

A system-offered object snap can be locked by the <Spacebar> function key.

For example, let's fix horizontal snapping to one of the segment nodes. To %=. %
do this, get horizontal snapping with this node and press the key Harizontal

<Shift> or <Spacebar>. A temporary dotted line will be constructed

through this node, the cursor sliding along as a free node.

Snapping that are turned on on the sketch snapping toolbar stay active continuously throughout the sketch
command session. If snappings are adjusted often, one can use temporary object snappings -the “one-action”
snappings.

Such a snapping can be turned on by several means:

e By the button on the snappings toolbar. This brings up a context menu for specifying a temporary
snapping (just one); it also lists key combinations that can be used for invoking a temporary snapping
without calling the menu. To define several temporary snappings, use the item [List]. Upon picking
the item, the context menu is replaced by a dialog box that allows turning on several temporary
snappings simultaneously.

e By pressing and releasing the middle mouse button or the wheel button while keeping the mouse
pointer still in the working window area. As a result, the same menu will appear on the screen as when

using .
e By pressing key combinations assigned to each snapping.

When temporary object snapping is turned on, all permanent snappings are ignored. The described temporary
snappings act until the first click 5
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Graphic Line
Construction

Line Intersection
Sketch Snaps ﬂ

Construction intersection

. .. [] Graphic Line Alt+l
Coordinate Systemn Origin [ Construction A<D
Line Midpoint [ Line Intersection Alt+

[] Construction intersection Alt+P

Graphics End Points ) -
[[] Coordinate System Crigin At+R

Circlef&rc Center [] Line Midpairt Alt+M
Arc Angle 90, 180, 270 degrees [] Graphics End Points A+
) ) [] Circle/Arc Canter Alt+C
Horizontal/Vertical tangent [] Horizortal/Verttical tangent ~ Alt+V
Horizental/Vertical [] Horizortal Vestical Alt+H
[] orthogonal Alt+0

Orthogenal [] Graphics Continuation Alt+5

Graphics Continuation

Select all Clear all Cancel

Tangent to Graphic Line

List

Cancel

Using Grid

When creating a drawing, it is sometimes helpful to use a grid of dots. In this way, snapping will occur to the
grid dots while creating various drawing elements. The precision with which you create drawing elements
can be controlled by specifying the appropriate grid step.

g
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The grid can be turned on for the active page by the command “QG: Change Grid Settings”:

Keyboard Textual Menu Icon
<QG> ? 13 H H [2] -4
<ALT><E6> Customize|Grid... i

The following required parameters are defined in the Grid Properties dialog box:

Visible. Sets the display mode of the grid. The grid color is defined in
the system options (the “ SO: Set System Options” command). el

Snap to grid. Sets the element snapping to grid mode.
Drawn last. Defines the order of drawing the grid on screen.
Step X. Defines the grid step along the X-axis of the drawing. Step

[] Snap te grid
[=] visible Drawn last

Step Y. Defines the grid step along the Y-axis of the drawing. B ] vl :
Offset X. Defines the grid shift along the X-axis of the drawing with O:_SE‘D vl .

respect to the origin (0,0).

Offset Y. Defines the grid shift along the Y-axis of the drawing with
respect to the origin (0,0).

The grid options are saved with the drawing.
The grid management commands are accessible via the textual menu "Customize|Snhap":

<Ctr1><G> | Grid Snap On
- Enlarge Grid Step (doubles)

Cancel

- Reduce Grid Step (halves)

If the grid snap is turned on then the grid knots serve as the snapping nodes for the drawing elements.
General Concepts of Element Creation

Placement of any element on the drawing can be defined in the following ways.

Independent of other elements. This kind of placement is defined by the absolute coordinates of the
element on the drawing, independently of other element locations. Placement of such elements is usually set

by clicking W) or by assigning exact values of snapping coordinates in the command’s properties window.

Dependent on reference elements. The element location will depend on the location of the reference
element this one is related to. When the location of the reference elements is modified, the current element
will relocate accordingly.

To select the reference elements to snap to, the options are provided for selecting a line, a circle, a node, etc.
in most 2D element creation commands. The variety of available options depends on the element being
created. The most commonly used snapping options are presented below:

#|

A <L> Select Line

Ld

-

B <C> Select Circle

.
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- <N> Select Node
‘3 <E> Select Ellipse
o <S> Select Spline

When the object snapping is on, use of these options is not essential. However, using the options in this case

-
{8
v\

helps narrow down the range of elements available for snapping. Thus, for instance, with the option ==
active, only circles will be pre-highlighting when moving the cursor around the drawing.

When creating and editing elements, an earlier created relation of this element with another element can be
abolished by the following option:

-5 <K> Break (kill) relations

Obiject shaps can be used in both ways of defining the 2D element position. The set of the available snaps
depends on the current command. By using snaps, a 2D element being created can be tied to:

- a free 2D node automatically created at the specified location (that is, not tied to objects used for
snapping);

- a tied (constrained) 2D node automatically created at the specified location (the tie of the node with the
source elements is maintained);

- in free coordinates (snaps define only the absolute coordinates of the element being created).

Tied nodes are always created when having snaps to a construction line intersection, circle center, end points
of graphic lines, characteristic points of drawing annotation elements (dimensions, leader notes, roughness
symbols, tolerances), as well as 2D fragments.

When using all other snap types, the status of the auto-parameterization mode is regarded (the icon on
the “View” toolbar). If the auto-parameterization mode is enabled, then a tied node is created. Upon
disabling the auto-parameterization mode, either a free node is created, or a point is picked with appropriate
coordinates (when creating a leader note, roughness symbol, tolerance, section view and 2D fragments).

Most creation commands allow setting parameters of all newly created elements. To do that, parameters need
to be set right after the input of the command, before the start of element snapping and assigning its location.
Assigning parameters can be done in either command’s properties window, or in a special parameters’ dialog
box, called by the following option:

<pP> Set parameters

The parameters of a particular element being created can be defined in the command's properties window

during its creation. One can also use the option but only if calling it during an element creation process
after defining its position and snapping.

Commands for creating some of the 2D elements (dimension, roughness, leader note) provide option of
assigning parameters from already existing element of the same type:

Ef% <AIt+P> | Copy Properties from Existing Element
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Values of the copied parameters can be set as default parameters (parameters that will be assigned to the
newly created elements of this type).

Any creation or construction command allows calling the editing command from within, using the option:

EN <F4> Execute Edit Element command

You will return into the original element creation or construction command after completing editing in the
editing command.

In the number of 2D commands for completion of element creation you must use option:

v <Ctrl+Enter>| Finish input

Canceling an element selection performed within a creation or editing command is done by the option:

}g <Esc> Cancel selection

This option does not cancel the command itself.

To quit a command, use the option:

3—4 <Esc> Exit command

General Concepts of Editing Elements

In editing commands, element selection is done by the cursor. To select, move the cursor to the element and

click U or press <Enter>. Different elements are highlighted in different ways. Some are painted with
colors, others surrounded by a frame. To relocate a selected element, move the cursor to the desired position

and click 5 The element will relocate (if the method of its snapping allows that).
If a wrong element was selected, cancel the selection with the option:

}g <Esc> Cancel selection

or select the next nearest one using the option:

=3 <> Select Other Element

The subsequent elements of the given type can be selected by using this option repeatedly.
In editing commands, the user can select multiple elements using box selection. To do so, move the cursor to

the intended location of one corner of the box, press and hold 5 and drag the cursor to the location of
opposite corner of the box, then release. If the cursor was moved left-to-right when marking the box, all
elements that are fully within the specified region are selected. In this case the selection box is painted with a
green color. If the cursor was moved right to left, the objects are selected by the crossing frame. That means
that not only the objects that are entirely within the selection box, are selected, but also the objects
intersected by the box. In this case the selection box is painted with a pink color.
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A group of elements can also be selected by subsequent picks with the <Shift>+5 combination. An

element can be excluded from selected by picking it with the <Ctrl> ny combination.
All existing elements of the given type can be selected at once using the option:

b3 <*> Select All Elements

Selecting an element from a list is done using the option:

<R> Select element from list

The list can be composed differently for elements of different types. For instance, when editing fragments,
the list will contain all model fragments, while when working with nodes, the list will contain only the
named nodes.

All editing commands allow deletion of a single or multiple selected elements, using the option:

@

& <Del> Delete selected Element(s)

The following option is available within common 2D element editing commands:

| <0> Create Name for selected Element

This option allows assigning a hame to the selected element. The name is a unique attribute of an element
and can be used, for instance, for searching elements using the command “FD: Find Element”, for
selecting elements in a list, and for creating nodes from fragments within the “EN: Edit Node” command.
When the entered name is the same as a one already assigned to another element, the system will output the
message “Incorrect Element Name or Name already exists”.
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The 2D node editing command allows assigning names to multiple selected nodes simultaneously. In this
case, the names are made by appending subsequent numbers to the entered name, for instance, “namel”,
“name2”’, etc.

When 3D elements are constructed or created, the system assigns them “default” names. If necessary, the
user can change a name in the element parameters window.

Editing commands allow the user to change selected element parameters. This can be done directly in the
command properties window (just like at the time of creating this 2D element), if only one element was
selected for editing.

If several elements are selected, use the option:

<pP> Set parameters

After calling the option, a dialog box comes on screen first, offering to select the parameters to be modified.
Next, the parameters dialog appears. Any changes to parameters not selected for editing in the previous
dialog, will be ignored. Some parameters of the selected elements can be modified using the system toolbar.

When editing dimensions, roughness symbols, leader notes, just like at the time of their creation, you can

copy parameter values for the edited element from another element of the same type, using the option Bl

Selecting elements outside any command

Elements can be selected for editing even outside any command, when the system is in the command-waiting
mode.

Selecting an element with U automatically starts the given element editing command. Double-clicking oy
will start the editing command and bring up the element parameters dialog box.

The context menu of an element can be accessed by right-clicking & on
the element. The menu contains items for editing, deleting, moving and
copying the element, as well as changing its properties by calling the
parameters dialog box. One can also view the information about the :
selected element, measure it, and change the selector settings. § Move ’

. . . . Co
When working with complex drawings, several elements might be near > '

-

Edit

s

Copy

Paste

Bt i A

the cursor. To select the desired element in this situation, use the ). 2:1 '
“Other...” item in the context menu for selecting the element from list. g _

The list contains the elements nearest to the cursor. Only the elements o 'r\:::::'”""'
allowed by the selector settings are included in the list. The number of the Paramet;s
nearby elements in the list can be set in the selector settings dialog box.
This dialog also provides the options for the list representation. The latter fe '
can appear as a context menu or as a resizable dialog box floating on ot ’
screen, providing the user better view of the drawing elements. g z:::z:”

W
W
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A group of elements can be selected in the command-waiting mode as well. Just like in the case of the
editing commands, various methods can be used for the group selection: selecting by box left to right
(selected are all elements that are fully within the specified region); selecting by box right to left (selected
are all elements that at least partially enter the specified region); a serial selection of elements using

<Sh ift>+5, <ctr1>+0J. The context menu will contain the commands for moving/copying, deleting and
modifying properties of the selected elements.

Changing various type element parameters outside any command

Use the property window to simultaneously change parameters of multiple elements while in the command-
waiting mode. In this way, unlike using the specific element editing commands, one can change parameters
of various type elements simultaneously.

While in the command-waiting mode, the property window contains a dialog box for changing properties of
the selected element. The dialog is inactive by default. To activate the dialog, enter the property window and
expand the group “Properties”. After that, upon selecting any element, the element parameters will be
displayed in their property window. To open the dialog box automatically, select elements and call the
“Properties” command in the context menu.

To turn off the active mode of the dialog, close the “Properties” group.

Note: upon single element selection, the “Properties” command call from the context menu will
open the parameters dialog box for the given element.
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The properties dialog box for the selected elements consists of two parts.
The main part is “Properties”, and the auxiliary one is “Property Sets”.

The main part contains the property table for the elements being edited.
By default, all selected elements are subject to editing. The box
“Selected” in the upper part of the dialog box displays the number of the W = "
selected elements. The list of elements to be edited can be limited to

Properties o x

. . . 7' Properties
elements of one type by selecting the type in the pull-down list off the
mentioned box. In this case, the table will contain only the properties of e v
the selected type elements. The entered changes will also affect the |2 common
elements of this type only rather than the whole selected group. Level 0
Layer Default
Selected 50 v
Color
L3 Dimension 1 Priority 0
Ly Linear Dimension 1 Bl Construction Lines Parameters
Z* Graphic Line 18 Angle 0
¥ Mode 31 .
-%- Mode at intersection of constructions 31 = Line Style
] ] ) ) Line Type CONTINUOUS
By default, the table displays all properties of the elements being edited. Line Type Scale |0
Checking the “Only Common” box limits the table contents to the Starting Arrow Ty| —
common properties only. Starting Arrow Siz Default
To change properties of the elements, select the desired properties in the Ending Arrow Typ —
table, enter the required values in the cells on the right-hand side, and Ending Arrow Size Default
v ~ . . Line Width 0
press the or = [button in the upper part of the dialog box.
Common

Upon picking the = ¥ | (“End edit”) button, the entered changes are
applied to the selected elements. The element processing ends and the
elements get de-selected at this point.

“a

The! = | (“Apply Changes”) button applies the entered changes to the elements as well. However, element
processing continues in this case. This button is handy in the cases when various parameters are to be
assigned to different element groups within the selected set.

The . % (“Cancel edit”) button can be used to abandon the entered changes and finish processing the
selected set of elements. Abandoning changes and finishing the selected element set processing can also be

done by simply clicking ) within the drawing area.

An additional button [From Element] allows selecting an element on screen whose properties will be
used as current properties of the edited elements. To use this option, first select the properties in the table

whose values are to be taken from the element. Then press the button and select with U the desired element
on the screen. The parameter values will assume those of the selected element.
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=

An auxiliary part of the dialog box, the “Property Save as -
Sets”, allows to save the current set of properties Black lines Save
under a specific name for their later reuse. EFE'EEFHE""E
To save the composed combination of parameters as a

set of properties, press the [Save] button. A “Save
as” dialog box will come up on screen for specifying
the name of the new set. All existing named property
sets are listed in a box in the upper part of the dialog
box. A set can be deleted from the list by selecting

with ) and pressing the [ Delete] button.

The name of the set to be saved is entered in a box in
the bottom part of the dialog box. Upon entering the
name, press the [Save] button. The “Save as”
dialog box will close, and the saved set name will
appear in the pull-down list. The [Cancel] button
closes the window without saving the new set. = Property Sets

To load a saved set, simply select it in the pull-down Red nes B

list of sets.
Dckete

Delete

Cancel

Copying element properties through clipboard

In the context menu for any 2D element the command “Copy Properties” is available. When this
command is called, parameters of the selected element are copied into the internal clipboard. After that, upon
selecting any other 2D elements the command “Paste Properties” will be available in the context menu.
When this command is called the parameters copied into the clipboard will be applied to selected elements.

S
1 “Eé Five. '95
Y 1 f ) &2
Set Value
: o
& f | SetValue S | Edit
S | Edit
By Copy
By | Copy By | Copy with Paint
'[D Copy with Point ‘B | Paste
= | Paste r= | Copy Properties
T : =
r= Copy Properties m 0y Paste Properties I}

Limiting Element Selection. Using Selector and Filter

When working with a dense drawing, it is often difficult to select the desired element on the screen. In this
case, it may be necessary to limit the list of the elements available for selection. This can be done in several
ways. Some of them, such as using the level and layer mechanisms, were already mentioned in the “Brief
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Introductory Course” volume. However, these mechanisms either modify the drawing, or allow to
temporarily hide construction elements only.

The most general and convenient way that does not require drawing modifications is using the selector and
the filter. These tools perform similar functions of limiting selection, however, the selector does this based
on element types, while the filter — on the element parameters. Besides, changing selector settings is only
available in command-waiting mode, while the filter works in transparent mode. The latter means, the filter
settings can be modified at any time, without quitting the current command. The selector and filter settings
work independently, adding to each other’s function. The elements, whose selection is disallowed by either

the selector or the filter, can’t be selected on the drawing neither by 5 nor via the creation and editing
command options described above.

Selector

The selector settings are managed by the command “FT: Set Selector Configuration”. This command
can be called only in the command-waiting mode from the toolbar or the textual menu as follows:

Keyboard Textual Menu Icon
<FT> “Edit|Selector...” =]
. . . Selector
Upon calling the command, the selector configuration
dialog box comes up on screen. The main field of this | SeiectESementofTypes:
dialog, “Select Elements of Types”, contains the list of all :‘;‘;”i”emrs AL+
system element types. The elements allowed for selection [¥|Graphic Lines
are checkmarked at the left of their type names. By default, [V Construction Entities Y
all elements are allowed for selection. To disallow [¥|Dimensions
. . . . [ Text
selection, un-check the respective type with the ) click. [¥|Hatches
= ) ‘ / i [w]GD&T Farmlimit Symbols

The buttons , and [ */-| help quickly set, clear and []Fragments
invert checkmarking of the element types. ) 20 chness Symhals v

A specified combination of settings can be saved as a
named selector configuration. To do so, check the “Save
as Configuration” item and enter the name for the new
configuration in the box on the right-hand side.

Additional items in the selector configuration dialog box,
such as “Number of Elements in ‘Other’ List” and
“Show ‘Other’ List as”, allow setting different modes of
the list display. The list comes up for a selected element
upon calling the “Other” command in the context menu.

Increase Priority Decrease Priority

|:| Save as Configuration:

Mumber of Elements in "Other” List: 10

Show "Other” List as: Dialog

Cancel
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The effect of these settings was described above, in the

13 H H 7 M G
Selecting elements outside any command” topic. o '

. . . Other *» | |2|| Leader Note 0xFOO000S
Pressing the [OK] button saves the defined settings and . syectan e

D->|:| ruc

closes the command. The [Cancel] button closes the Selector B e heioon
dialog box without saving changes. ¢ o] | Fragment 0xD000004 (bolt.grb)
The selector can later be quickly set up based on a saved | Line 0x1000008

. . o . ‘VEl | Line 0x100000A
configuration. This is done using the button on the | Line 01000008
system toolbar. Pressing this button brings up a pull-down 15| Linear Dimension Cx4000001
list containing all available selector configurations. -%-| Nade 0:x2000011
Selecting a configuration in the list automatically sets up wf | priv

the selector per the configuration parameters.

¢ Il EI@@EF o |5 (2ol A
All types

Construction

There are several additional buttons on the system toolbar
for controlling and quick adjustment of the selector

settings.
= Image / 3D Operations

The [ 1 and buttons are used to quickly Faces
allow/disallow selection of all types of elements.

Edges

The buttons with various element type symbols, such as the m"l , = , A , ol ’ ' , -~ and

AT

buttons in the 2D window, other in the 3D window, define the current set of the elements allowed for
selection. The *“pushed” icons correspond to the element types allowed for selection. Besides, one can
quickly allow/disallow selection of the respective element types by pressing these buttons. Pressing any of
these buttons toggles its setting to opposite. This allows or disallows selection of the respective element type
in the selector settings. Pressing any of these buttons while holding the <Ctrl1> key down, turns on
selection of exclusively the given element type. Selection of other element types simultaneously turns off.

The same result can be achieved by double clicking oo the required button.

Filter
Filter parameters can be set or modified either in the command-waiting mode or in the transparent mode
within any command. Call the command using:

Keyboard Textual Menu Icon

<FL> “Edit|Filter...”

Managing the filter involves setting one or more conditions on the parameters of the objects to be selected.
The elements are disallowed for selection whose parameters do not satisfy any of the filter conditions. This is
so even for elements allowed for selection by the selector.

Calling the command brings up the filter parameters dialog box.
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1 Filter ﬂ

B Common s Add

Level
Layer From Element
Priarity

Color
External

B Line Style
Line Type JCONTINUOUS v

EI5IEIEIE]

Save...

Common e

(]

The current filter parameters, which are the currently active condition set, are displayed in the lower part of
the dialog. This set consists of one or several conditions joined by Boolean “OR” operator. Thus, an element
is allowed for selection if at least one of the conditions is satisfied among the current set.

Each condition in a set is written out on a separate line. It consists of limitations on the element parameter
values. The limitations are joined in a condition by Boolean “AND” operator. To satisfy a condition, the
element must comply with all and any of the limitations thereof.

To create a condition, use the main pane of the filter dialog box. This is a table of properties of all elements
in the current document. To define a limitation on the value of some parameter, checkmark this parameter in

the box before the parameter name in the table using 5 The limitation type for this parameter value will
automatically appear in the “Operation” column, by default, “Equal”. If necessary, change the type by

clicking | on the type and selecting any other entry in the coming pull-down list, namely, “Not Equal”,
“Greater”, “Less”, “In Interval”, “Out of Interval”, “Exists”.

] Filter “
E Commeon - Add
Level J
(T = ot .| | [Fromeenen
Priority
Color Layer 1
External Layer 2
B Line Style Layer 3 Save...
Line Type jCONTINUOUS v
= Load...
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If the limitation type requires entering a value or values of the parameter, do this in the “Value” columns.
Thus, for “Equal”, enter a value to compare against the element parameter value. Use the first “Value”
column for this. For limitations requiring two values, as for “In Interval”, fill in both columns by entering the
starting and the ending values of the interval.

Once all limitations are defined, press the [Add] button. The just created condition will appear in the lower
pane of the dialog box. If there was already a set of conditions at the time of the new condition creation, the
latter becomes part of this set.

When creating a condition, the parameter values can be read from a specific element. To do so, checkmark
the necessary properties, and then press the [From Element] button. The dialog box will temporarily

disappear from screen, making possible selection of the desired element in the drawing window using 5
Once an element is selected, the filter parameters dialog box comes back on screen. The checked parameter
values will be the same as those of the selected element.

To delete the current condition set or a part thereof, use the [Delete] button. To do so, first highlight with
O one or several conditions. Then press [Delete], and those will be deleted.

A current condition set can be saved under a specified name for further reuse. To do so, use the [Save...]
button. Upon pressing the button, a “Save as” dialog box will come on screen for saving the condition set.

Specify the name of the set to be saved in the lower pane of the dialog box. After entering the name, press
the [ Save] button. The name can be selected from the list of the existing set names in the upper pane, using

5. Besides, this dialog allows deleting a previously saved set. To do so, select one in the list and press the
[Delete] button. The [Cancel] button allows to disregard the deletion and quit the dialog.

To use an earlier saved condition set, press the [Load..] button. After pressing the button, the “Load”
dialog box will come up on screen for loading the named condition set. Working with this dialog is similar to

the set saving dialog. The upper pane of the dialog contains the list of available sets. Use U to select the
desired set from the list. The name of the selected set is displayed in the lower pane of the dialog.

Once selection is done and the [Load] button pressed, the dialog closes and the contents of the selected set
are added to the list of the existing sets of conditions. This dialog also allows deleting any of the existing
named sets using the [Delete] button.

The specified set takes effect after closing the filter dialog. Only the elements satisfying the current filter
settings will be available for selection in any mode of T-FLEX CAD system.
Element Search

Sometimes, the system might fail to calculate location of some element during regeneration. In such a
situation, the system will display an appropriate message with the Id of this element. To find this element on
the drawing, one can use the command “FD: Find Element”:

Keyboard Textual Menu Icon

<FD> “Edit|Find...”
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Upon calling the command a dialog box comes up on screen
for searching a 2D or a 3D element. An element can be
searched by either of the two ways as follows.

One way is to use the input box in the upper part of the
dialog. Enter the Id or the name of the searched element. If
such element is found, the buttons in the right part of the
dialog box will become accessible. Meanwhile, the element
may be marked on the screen, depending on the “Mark on
screen” attribute. Pressing the [OK] button closes the
dialog window, while highlighting (selecting) the found
element on the screen. Pressing the [Information]
button opens the element information window (see the topic
“Model tree™). If the element is not found, the buttons
remain inaccessible.

I d

el

Element MName or ID:

Find

w |:| Sort

+ ,@ 30 Fragment (21)

+-1,5,) Dimension (1)

+ - Fragment (23)
+£ Graphic Line (1)
0B Hatch (1)

+/i Leader Note (11)
-5 Material (43)
+1--%- Mode (44)

- fEB Text (1)

+1-L1] Workplane (2)

@----’,’J Construction Entities (14)

® By Name
By ID

®) Accending
Descending

[IMark on Screen

Cancel

A pull-down list of the input box in the upper part contains the previous queries. An Id or name can be

selected from this list if desired.

Another way of searching for an element is using the tree in the main pane of the dialog box that contains all
model elements. When an element is selected in the tree, the upper input box displays its Id or name. The

buttons in the right part of the dialog become accessible as well.

An additional “Sort” flag serves to sort elements in the tree by the name or by the ID in the desired order

(ascending or descending).

The search command can be called in transparent mode from within any other command. In this
case, the total list will only contain the elements that are allowed for selection in the current

command.

Moving, Copying, Transforming Elements. Working with Clipboard

New drawing elements can be created using already existing ones. For this purpose, use the general
move/copy command. It was described in the chapter “Moving and Copying Drawing Elements. Arrays.
Use of clipboard”. This command can be called either from the textual menu and keyboard, or from the

context menu for the elements to be transformed.
To call the command from the context menu, select the

necessary drawing elements and right-click E The
context menu will be containing commands by groups
for calling various modes of the move/copy command,
specifically, “Move”, “Copy”, “Array”.

The modes under the “Move” group allow changing
location and size of the selected elements. Besides, an
option is provided for moving all related elements. For
example, moving some construction element will be
affecting the placement of all related elements to this
one, either the construction or the graphic ones.
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Meanwhile, all parametric dependencies between elements will stay intact.
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Two-dimensional Design

The “Copy” group provides the modes for creating a copy of the selected elements (as well as all related
ones) at any location of the current document. The created copies can be made associatively related to the
original objects, or become independent elements.

The linear and circular array creation modes are provided under the “Array” group. Similar to simple
copying, the created result can be either an array with associative relation to the original objects, or a set of
independent elements.

T-FLEX CAD also works with the clipboard. Clipboard commands can also be called either from the textual
menu, or using the context menu for the selected elements (“Copy”, “Copy with Point”, “Paste”,
“Paste Special...”). Thus selected elements can be copied into another T-FLEX CAD document or into an
external application. One can also insert a picture or text from an external application into a T-FLEX CAD
drawing.

Undoing User Actions

Errors unavoidably occur when working with any system, especially while learning. Correcting errors takes
time. T-FLEX CAD system helps simplify this process. A certain number of latest user actions are
remembered by the system. The length of the undo and redo buffers is set in the command “SO: Set
System Options”, on the “Preferences” tab, in the “Undo/Redo buffers” box.

The user actions remembered by the system can be undone by a certain number of steps back. This can be
done by repeatedly calling the command “UN: Undo Changes”, that brings the system back by one step.
The “UN: Undo Changes” command can be called from any other command using
<Alt><BackSpace> or <Ctr1><Z> combination.

If the command “UN: Undo Changes” was called in error, there is the “RED: Redo Changes”
command in the system, which restores the undone action. The “RED: Redo Changes” command can be
called from any other command by <CtrlI><BackSpace> or <CtrlI><Y> combination. Repeatedly
calling the command “RED: Redo Changes” brings the