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nanoCAD Mechanica

Intro
This manual describes work in Mechanica 21

Legend

Important! Information on actions that may lead to work difficulties

Note: Useful information on the topic

Example: Link to the internal manual page or file

Link: Link to a resource on the Internet

Video: Link to the video instruction

Abbreviations

LBM - left button mouse.
RBM- right button mouse.

Main sections

Procedure- The section describes the user actions for constructing the object being described.

Edit dialog- This section describes the commands and parameters of the object editing dialog. As a rule, the editing
dialog is invoked by doublelicking on the object.

Properties- the section describes the parameters on the functional panel "Properties”, refezdtiyg ti the object

being described.

Grips - the section describes the intelligent design handles of the object being described. Handles appear when
selecting an object in the drawing.

Features of the tearthe section describes special techniques faking with the called team.
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Basic knowledge

About the program

Mechanica 21 it is an integrating software solution for platforms nanoCAD, designed to speed up and simplify the
design of components, the development, design and editing of design doclwoneptaject data management,

focused on the domestic user, made on the basis of regulatory recommendations.

Mechanica 21 provides everything for engineering design objects: design projections of drawings on ISO using
algorithms automated control, uniquesiig technology systems of hydropneumatic elements, gear parts,
engineering analysis with mapping the result of the calculation on the model, the calculation of dimensional chains,
gearing, shafts, creating custom libraries of intellectual objects and Rmnerful multivariate design tool unites
planners of flat and thregimensional design, users nanoCAD.

The tools Mechanica 21 complement the familiar environment nanoCAD, without disabling or reassigning its
commands, toolbars, and menu items.

Technolgy work Mechanica2lis based on the use of objet#pendent parts with assembly and parametric
dependencies piiastalled on them.

Save drawings only in the format * .dwg. When resaving to other formats (for examp
Important! .dxf), objects ofviechanica will be permanently converted into proxy graphics and can
be edited.

Copyrights and Licenses

No section of the documentation may be changed, adapted or translated into other languages without the prior
written permission of the firm "Nanosoft". It et permitted to create derivative documents based on material from
this publication.

The Mechanicasoftware complex described in this manual is distributed in accordance with the terms set forth in
the License Agreement and cannot be used, transfersaddounder any conditions other than those expressly
specified in this agreement.

Licenses:

WpfTookit (c) Xceed Software Inc

Xbim Toolkit by Xbim

Compatibility

Mechanica21 platform support nanoCAd3, well as vertical solutions nanoCAD versions 2, 3, 4, 5, 6.

If the drawing is createlflechanica2] it opens on a computer that does not have any one of the modules of the
complex, the special objects Mechanica21 converted intalded proxyobjects. D preserve the ability to edit

them using "handles", as well as view and change the objects in the dialog box "Properties" on a computer, you must
install a freeware distribution Mechanica21 Enabler, located on the CD with a licensed copy Mechanica21.

When transferring files to a user or customer drawings that do not have Mechanica2land not having the ability or
desire to use Mechanica21 Enabler, you need to convert all the objects Mechanica21l in the standard system
primitives nanoCAD.

To do this, use gpecial commania# "Break all objects” (the toolbar "Edit"). This command will automatically
select all of the objects in the drawing, and diég them into primitives nanoCAD. For individual subdivision
Mechanica2Z objects can use the standard command nanoCAD "EXPLODE".

In the dialog boxViechanica21- Settingpossible as a random location Mechanicad@thjects on any current layer
and automati fixing Mechanica2Zt objects on said layer. In the second case, creating MechanisaBject to pre
select the desired layer in the list and make it current is not required: the program will automatically execute it,
regardless of the current layer.

17
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Selected and allotted object
An object refers to an nanoCAD graphic item as well as an object created by the Mechanica 21.

Allotted object

Eﬂ
Parametric object

Layer 0
Colour [ By Layer

An object is considered allotted (indicated) if additional graphic information appears on the screen when the mouse
cursor is moved to it:

9 the object is highlighted in color;

1 the"rectangle coners' of the object appeared,;

1 the object information tooltip appeared.

Note: The mouse keys are not pressed in this ege@ just hover the cursor over the object.

Scaling to the allotted object
1 Move the mouse pointer over the Mechanica 21 object uatitangle corners'appears, the object color
changes, or an info tip appears;
1 Hold down the SHIFT key and press RMB. It will auto scale to the center of the screen.
To scale to the selected object, the user coordinate system (UCS) must be set to * WORLD *

Selected object

An object is considered selected after it has been clicked with LMB:
1 the image becomes dottedhighlighted;
9 the insertion point is displayed;
1 “orips" are displayed.

Object context menus

To set additional options for the current command, ridiick context menus are widely used when invoking
commands. The content of the context menu depends ethertthe editable object is selected or allotted.

18
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Workspace
Menu
& | B rartiist b = vViewr [Tables-| @ @ =~ 8 W Q| e U 2~ =
E L] fé Balloons k /7 Mechanical note ~ /% u ﬁ @ - E :L‘-‘} I~ .A . —— - Q - F@
Drawing amm Create Standard F_dlt... Settings...

Dimensions

+/2 Surface texture - ha & shaft ~ |:| 4 parts library > = ¥ .:d;' i

% |53 Set parameter F! Dimensions
"b Insert point §§§ Parametric Array

ScriptMaster

title/borders #= Position align

EE Symmetry axis ﬁ&Test model

All tools Mechanica 21 located in the ribban the main menu) tabMechanica"and"MechWizard'

Commands Mechanica 21 grouped by purpose and organized hierarchically. When you select a menu item marked
with a black triangle, the corresponding di@vn menu is activated. This way you can accesbealiools

Mechanica 21.

Menu Mechanica 21 also serves for loading / unloading individual functional panels Mechanica 21, call dialogue
"Mechanica 21 Settings" and to access some common features Mechanica 21.

Toolbars

You can access the Mechanica 2dlsahrough the toolbars. Toolbars are divided by purpose. The user can place on
the screen those panels that contain the most frequently used groups of tools.

There is also a universal toolb&echanica Main' instrumental twdevel panel on which growgpof tools are

located for working with symbols and graphical constructions defined by standards Mechanica 21.

EENECE BRI

Tools are grouped by purpose (group of callouts, group of commands for setting level marks, etc.).

Click the LMB user to select the first in order tool of the group. If you click and hold the corresponding button on
the panel with the mousa,subpanel opens, containing the rest of the tools in this group. Without releasing the
LMB, you need to move the cursor to another command of this group, and then release the button. As a result, the
selected command will be launched.

Functional panels

On the left side of the screen are added functional panels, such as:
Objects- displays all objects Mechanica 21 created in the drawing. Directly from this palette you can perform a
series of actions with objects: edit, delete, hide and search for them.
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Objects o x

E NF % Q
- nﬁ Parametric object (1)
T Bol6-50-L-0ST 131143-20

Project Manager Manages all available projects Mechanica 21.
Project Manager o x

Mo project opened.

Library - contains a database of objects Mechanica 21 used for design.

B afanE.| &
B Library

¢ Favourtes

[ Additional Bases

(=1 Architecturs

1 Architecture

5 Aues

[==1 Bearing structures

(=1 Beds and Bases

[ Bridges

[ Building machines

|1 Building machines templates
[ Calculations

[==1 Chemical Engineering

(=1 Cover

[~=1 Drawing border templates
IFC - works with IFC objects in the drawing.

e e e e e o o O e A e B

+
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Impaort |

Dimension chaia- calculates the size of the chain.

Dimension chains 0

A New
e

W

Jad

of

)
Help system

Background information is available to the user at any tirhe.ielp system has two access moedgmeral and

contextual.
General mode provides access to the help content in the absence of a command being executed.

Contextual mode automatically provides access to reference information that corresponds to thel dmimgan
executed.
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Scale

Option 1. Making projections in model space

Suppose the principal species in the model space are performed one by one.
Additional types, sections are made with scale factors other than the main species.

Features insert frame

When phcing a border with a title stamp in model space given its scale relative to the principal species. Frame
increases or decreases.

Features design drawings

When dimensioning must take into account the scale factor drawing (the value of the dimensioa vetet of

the arrow, spacing, etc.) and numerical designations for each species.

Assume frame is increased with respect to the main sight 10 times. In this case the arrowheads, dimension text
height and other text labels should be increased by 10 thasminal size of the text for the main species should

be marked on a scale of 1:1.

When applied to the kinds of sizes, made in a different scale (in our example, 1:20), nominal size must be multiplied
by a scaling factor.

o The projection i1s drawn to scale__

1:1
A Mominal
size in
@ @ scale
Height bargaining font — Arrow =ize
Alt20 -

The scale of increased —

| Face sizes

border and stamp

'| increased increased 10 times
2 tmes \
H- i =
Ll ﬂ
A
| = |}

Example of projection drawing frame, increased 10 times

Especially when printing

In this example, the sheet is print&idl:10 in order to maintain a standard frame size, title block text and symbols.

Such technology is not support€dnstruction Site21.
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Option 2. Making projections in model space

Features insert formats

The frame is inserted into the space patternérsttale of 1:1.
Main types, made a scale of one to one in the model space scale when placed on a frame with a title block.

Particulars of

The magnitude of arrowheads, dimension text height and other text refer to all types are specified in a scale of 1:1.
When dimensioning must take into account only the scale factor of the form in which they are applied.

H Fl

—I ~— The projection is drawn to scale 1:10 =~

Face size is
increased by
ten times

‘-';.-r"'

A
Rt

Alr:201 =

Facesizeis == The scale of insérted
+s| increased by border and stamp

ten times LI I_—l i 1:1 N

I t 2

e | i1
x L ﬂ

Example of drawing. Frame in a 1.1 projection in a given scale

Especially when printing
Under this option, registration in model space frame with projections printed at a scale of 1:1. This variant of design
drawings in model space adopiadConstruction Site21.

Option 3. Making projections in paper space

The most convenient way to design drawings projections. All images of objects executedotonaescale model
space.

Border and title stamp inserted in 1:1 scale in paper space.

Scalefor each species, cut or section is given in the floating viewport in paper space. No need to convert the
nominal values of dimensional numbers. Floating viewparkind of lens with a predetermined magnification
(scale) of the portion of the drawing.
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Floating viewport with
the scale of 1:10

The projection on the scale
of 1: 1 in model space

Floating viewport with
the scale of 1:20

Border and two floating viewports placed in paper space

Particulars of
Scale factor whe dimensioning for each species is taken into account automatically.

Especially when printing
Frame with projections printed in 1:1. scaiéMechanica 21 frame and title block inserted in model space or sheet
at a scale of 1:1.

Paper space commands

When asigning drawing projections in paper space, the context menu is available Mechanica 21. To call the menu,
place the cursor in the area of the floating viewport and press RMB.

Floating viewport

A Al
& B @ |Q <11

A | v Model h Lavout] £ Layout2 f
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& Activate viewport command activates viewport for editing.

il Refresh dimensiorccommand updates the dimensions in the vietvpor

=3 Cut viewport command allows you to change the shape of the viewport.

@' )| ock viewport command fixes scales (including zoom commands) of viewport.

|, Zoom all- command inserts all the graphics from the model space into the viewport.

e Scale- a dropdown spikok allows you to select a viewport scale.

Example of design drawings of extended objects

Especially useful when you make a paper space drawings oiext®bjects. A small example. In model space, one
to one (in real terms) has been drawn projection with dimensions 500 mm horizontally.

Ay

Projection with dimensions of 500 mm horizontally
Objective: Taformalize this projection in paper space on the frame size A3.

Frame and format
on the scale 1:1

FLL WAHE

Result projection design in paper space

=)
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We turn to paper space by selecting a bookrérket1 (Layoutl)lnsert Frame A3 clicking the icdnrmatin the
main toolbar Mechanica 21.

After placing the frame in paper space is created by default floating vieregtangular shape. Inside it displays all
the objects in the model space. Zoom while arbitrary and requires further editing.

Resize a floating screen. To do this by clicking on its contour the left mouse button, move the highlight corner
points. Part ofhe projection will then be hidden loop viewport. We did a kind of trimming images.

o ) Corner point ~
Circuit floating

/ view port //

Move the corner points of the floating viewport
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new contour floating

viewport \

Result after the transfer of the imagmjection of the angular points of the contour floating viewport
B8 O & B s i |

PanelViewports (Vievports)
Once the boundaries of the first viewport defined, define the scale of the image. Distinguish the border of the

viewport. We define the scale of the image using the dashboard Viewports (Viewports) . To get the image on the
right part of the projea@n make a copy of the floating screen and move it to the right.

a second copy of a floating
viewport

N

e Ny

i =

Move the copy rightfadhe screen
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direction of movement of the slider
Changed the boundary of the right floating viewport
With a team of padefine the right side projection view inside the right floating viewport. To do this, dolitke
the left mouse button within the contour of the viewport. Sign space layout changes to mark the user coordinate
system (UCSJCS).
W
|

s

Especially when printing

Before printing frame with the projections need to go out of the floating viewport to paper space. To do this, double
click the left mouse button outside the boundadéthe viewport. Sign appears in paper space.

Controls features

Intelligent controls grips

Intelligent grips are intended for editing the properties of design elements inserted into the drawing without calling
the edithg dialog.

Intelligent grips are included in the settings Mechani¢ain options- Edit - Enable enchanced grips

Descriptions of grip actions are found in the description of the corresponding design elements.
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i Format size dropdown i
. grip ig

The appearance of the grip corresponds to its action (frequently used ones are shown):
M Node move grip

"'Graphics move grip

™ Grip for adding a new node

+Grip for adding additional graphics

@ Direction grip

® Tilt grip

= Text alignment grip

?Grip for selecting a value from a gralown list

Special characters and fonts

The dialogs remote printing and editing tables are buttons insert special characters by which a dialog box in which
you presented the symbols used in architectural design.

&

For remote printing butto "Insert special character".

To the Editor button tabl @ "Insert Character".
Select the character you want by clicking on it with the left mouse button, after which it is automatically inserted at
the current cursor editing table.

LILT I
[ [1 L I I
II 1 1 C o
b § & ==
<> ° N
V. oL,
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Buttons ¥, . &, opens a list of ppercase and lowercase letters of the Greek alphabet.

-~ —
= ~— ==}

;

£ =

Il
1 =+ O 7
J S oo e

I=

H
N
T

Al

a = [=

r
I
0

B
B
Voo

X

E
A
p

Wy

Z|o|p v 8 ¢
Mln 4 v K & p
Ilv &€ om o d
Q1T v g ¥ o0 ow

Special characters are correctly displayed ¢ekt based on the fonts Mechanica (.shx). Displaying characters when
pasting in text based on TrueTyfmnt, the screen looks incorrect (replaced by question marks, boxes, etc.,
depending on the settings of TrueTyfpat).

Paraméers hatch

In the dialogs for editing Mechanica objects, there maym'aiatch" button, which opens thélatch" editing
dialog other than nanoCAD.

Type:
Pattem Mame:

Calour:

Background colar:

Mone

u [
u [
Weight: | J
Scale: |
Spacing: | J
Angle: | J
=
Start point: | J
ok | cance |
Procedure
1. Select a hatch type:
Type: -
1 None- hatch will not;
1 Predefined hatch is selected by abrasive from the list of standard hatches;
1 Custon+ hatch is selected by abrasive pattern froenlist of custom hatches;
1 UserDefined- hatching is formed in the form of parallel lines with a set interval and rotation angle. When

you turn on théDouble" switch, the second row of lines will be drawn perpendicular to the first.

Pattem Mame:

. Select a hatch path (if possible). Depending on the selected sample, certain parameters will become available.

| BoundHatch

. Configure theavailable options.

|
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Colour:

Background color:

Weight:
Scale:
Spacing:
Angle:

Start point:

|I By layer j
| M By defaut -
| 0.15 mm -
[1.00

| W
G ]
-

[0.00, 0.00 P

User Guide nanoCAD Mechanica 21

4. Click the"OK" button. The hatching will be adjusted and added to the appropriate location

Jobs in the current scale

The Mechanica2l uses the concept of the current scale. The current scale is different from the current global
proportions, expressed in units (units).
Scale objects made depending on the setting of "Use the global scope toetisignts(see. Customizing the
appearance / General settings / Registration)

If the value of this setting"Yes", the dimensions are scaled design elements and standard elements
Mechanica21base data types definedheyappropriate scale lines.

‘aE |14

I

4,5

~ 3%
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MY kH 11

= =

v”

5

= 3%

This setting is useful when drawing in model space on the scale of 1: 1, followed by design drawings in paper space
viewport on an appropriate scale. In this case, design elements will appear consistently in viewports reith diffe

scales.

If the "apply globally to design elements” is set to "no" to the size of standard parts varies in accordance with the
scale and size of the design elements remain unchanged. In addition, there is a linear scaling sizes by setting a linear
scak factor.

This method is used when plotting the initial scale model other than 1:1.
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LY

B & (12 v”

M1z

10a

The scale of the database objects of stahgewducts and design elements can be installed with the help of the
scale.

1100 =& |§‘,|

In the absence of selected oligeasing the zoom panel zoom button or change the current zoom scale drawing.

If you have selected objects, the button and the panel scale display their scale. Zooming only affects the selected
items without changing the current scale drawing.

The progranfeatures the ability to zoom the selected object Mechanica2l center of the screen as a display frame
around the object (the default frame is disabled). To do this, move the cursor to the object that appeared "Overall
corners”, hold down the SHIFT key, dtion the right mouse butterwill automatically increase the screen of the
selected object.

If you press on an object at the same time the right mouse button and SHIFT key returns to the previous display with
automatic centering of the object on the soree

Selecting the direction of drawing

When drawing some graphics Mechanica21 may require special functions choice of direction of drawing. For
example, when constructing/eld seam

Auxiliary toolbar"Destination"is autonatically activated when a call instruction Mechanica21, which is available
for control of the direction of drawing.

e
A

iPerpendicuIar Construction perpendicular to the selected segment.

“.Free. The choice is arbitrary direction.

~ Along. Construction along theekected segment. The direction of the object is aligned to the segment, and will
not indicate the direction of the opposite side.
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Zparallel. Parallel to the selected segment.

When constructing select the desired command and specify the length of the drawing, to be followed by leveling
(except commands available).

Special keys

Key SHIFT

Key Shift used:

1 When placing thelimension number. To accommodate the size of close to any external dimension line, move
the mouse pointer, hold down the SHIFT key. To complete the team, click on the left mouse button.

1000 1000
7

L7 L]

Key Alt
1 To overrideentities included in the standard componerasombination of Alt + rightlick, which brings up
a dialog:
[ Colowr II Ey line type j
™ Line width I By line t_l,l|j

™ Hatch angle [degree] I

™| Hatch step I

™ Hide objexct

i Cancel |

Allowed to override the following properties: color, line thickness, slope and pitch hatch of hidden objects.

Key Ctrl

1 Used to set the angle of the extension lines when placing diomen
L1000 |, ~ 1000
71 il N ~

1 Used in thdorm editorto select the type of control when you drag a variabkecustom form.
1 Editing a table at the placalled the keyboard shortcut Ctrl + left click.

Shortcuts

Ctrl+5 - strikethrough text works in text input fields (in callouts, sizes, etc.), table cells, TT and TX.
Ctrl+U - text underline, works in input text fields (in callouts, sizes, etc.).
Ctrl+O - overline text, works in input text fields (in callouts, sizes, etc.).
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Geometric constructions

Tools Mechanica21 for the geometric constructions are specific for mechanical. ddbkapjects created with their
help, made up of primitives nanoCAD, and does not require special tools for editing.
Editing inserted objects in a drawing can be performed using a universal object editor Mechanica21, called button
"”Editing. After selecting the object being edited is automatically recognized by the type and loads the appropriate
dialog box.
Furthermore, editing objects Meafica21l it can be made by other means:

1 clicking the right mouse button and then selecting the command "Edit in the context menu";

1 doubleclicking the left mouse button on the object Mechanica2l1. Adjust settings regist@tisiomizing

the appearance / General settings / edit / double click);

1 use grips;

1 in window"Properties";

9 standard command prompt ERASE, MOVE, COPY, ROTATE, STRETCH.

Object-dependent parts

Objectspecific details the details of this database Mechanica#th the described properties of behavior when

they are placed in the context of the assembly. With the change in the parameters of one such detail all the related
objectspecific details are automatically changed in accordance with their values etabagk. Using this

technology works, it is important to take into account the order of application of-dlejeendent items.

When applying standardized objat#pendent parts of the image curpointer signals the automatic recognition of

the insertiompoint and the direction of the applied rendering details.

Context menu entry fields

In the context menu the following entry is available.
Superscripk Chrl+Up
Subscripk Ckrl+Dawn
Insert division
Pick From drawing
Create hyperlink. ..

Symbaols k
Undo Chrl+2

Cuk Chel+3

Copy Chel+C

Paste Chel4

Delete Del

Select all Chrl+a

History - recall last entry.

Recent recall the most frequently used values.

Superscript insert superscript (a combination©frl+Up).

Subscript insert a subscript (a combination®©ffl+ Down ).

Insert divsion - insert shot.

Pick from drawing the command allows you to take data from the drawing and the properties of a standard part.
When you select this command, the padelect the valuapperas :

%ﬁD@T@ Cancel ||
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N Measure distance (£)to take drawing diamensionally linear or geometric size. Command can be selected by
pressing’.
Measure angle (X)take the angular size of the drawing. Command can be selected by pressing

[ Measure Perimeter (C)to take drawing the perimeter of a closed polygonal line or length. Command can be
selected by pressing.

Eveasure area (V3 take the value of the drawing area of the closed loop. Command can be called by pfessing
Complex area(Shift+V) take a few drawing value areas closed loop.
Calculator (M)- Calculate the number with builh calculator in Mechanica 21.

Take from notes (;insert text information from the notebook.

E'rake from property (B)allows you to take command of the spdrameters database@onstruction Site21.
Parameter is inserted preserving the dynamic link with the object. When you change a parameter line items are
changed in the ingdield.

=¥ ;
-[Z" Scale - 1.0000

-JZ Measurement scale - 1.0000
&' Z-Order - 10,0000

& Ternplate -

& Type - Wall

= Floor -

-[Zf' Segment type - Line

& Width - 150.0000

&' Height - 2750.0000

[ Length - 7855213.9779 il

m

| ok || Caneel

L Note:| To insert static text, hold the Ctrl key while selecting parameter.

T Mark text object (N3 to take the text from the drawing.
Cancel- stop the command and return to the Presimenu.
Symbols inserting special characters
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Superscripk Chrl+Up
Subscript Ckrl+Diown
Insert division

Pick From drawing

Create hyperlink. ..

Swrnbols Diameker

Degree =
Undo Chrl+Z d i

Plusfminus +
Cut Chrl+2

Paragraph g
Copy Chrl+iC

Cuoke %
Easte (o
Delet Dl Unguaote k3

i c Murmnber #

Select all Chrl4+ay Left gradient

Righk gradient

Left conicity

Righk coniciky:

Character map...

Undo- Undo the last command (the combinatiorCofi+2).
Clipboard operations

Cut (a combination of>trl+X).
Copy(combinationCtrl+C).

Paste (a combination of>trl+V).

Delete - Delete the entry field.

Select alk highlight the input field.

Template

Templates are used to create objects of the $gmeewith the same properties.
An example of creating and applying a template based on callouts.
1. There is a rectangle of arbitrary area. Let's assign a callout to it. Open the callout editing dialog.

AAA A 2R 7 e v YIIEIEE| 2 & 7

% fiﬂ_[@”$' E QK | Cancel |

2. From the entry field callouts call the context menu and select the command "Pick from drawing." The "Value
picker" dialog opens.
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ok | cancel |

History
= # Recent
Template
_—
/ ot defined
Add string Ctrl+Enter
Remowe skring Chrl+Del
Superscript Cirl+Up
Subscript Ctrl+Down
Insert division
Pick text from drawing Ctrl+T
Insert ohject. ..
Create hyperlink...
Insert field. ..
Symbaols
IIndo Chrl+-2
Zuk Chrl+x
Copy kel
Paste Chrl+Y
Delete Del
Select all Ctrl+A

3. In dialogué'Value picker"call commandZ " Take from property
4. Select a rectangle and press the keyiter".

“"AOEEET@E _ Cance ||

/

;

L

5. In dialogue'Properties”selecting'Area” and presSsOK".
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=T AcDbPolyline -
[ Global width - 0.0000
[Z" Elevation - 0.0000
[ Length - 168.8292
[& Closed - x
|=__";‘[I Linetype generation -
|=__";‘[I Colour - By layer
E-[' Layer -0
[& Linetype - By Layer —
[ Linetype Scale - 1
[Z Line weight - 70
[# Tranenarencv - Bu | aver ﬂ

0K | Caneel |

6. The link to the property appeared in tagttof the callout, in this caséhe area of the figure.

AlA Al E2al 7y VI EBEEH| &7

PN

% :“:Ttp_[&n$’ E | QK | Cancel |
7. From the entry field callouts call the context memd select the commatidemplate- Append?

AlA A\ 2A|l 7\ve w7 ||EBEE 2&7

P

| History k I
% IA Recent b A Cancd |

=)

.\I

,r.

Add string Ctrl+Enter

8. Close the callout editing dialog.
9. We build another rectargldifferent in size from the first.

1781.3063

—
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10. Assign him a callout. Open the callout editing dialog.

AL A EAl 7YY Y| EIEE 2 o
|
‘% {:ir._h*”$' E oK | Cancel |

L4

11. From the entry field callouts call the context menu and select the comimangdlate- Polyline.Scale!’

P

A
{./:

AAlEAl Y s y|EIHE & T

) £

I Add string

i

History b
Recent k

OK I

Cancel

Polyline. Area

Ctrl+Enter S

12. Select the second rectangle to calculate the area. The area will be calculated automatically.

AAllAAEA|l /ey BEEE 2 & T
|1315.9855
2| a"e L oK | Cancel |
1315.9855
1781.3063
/
/
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Such templates can be used not only for callouts, but also for other elements, for example:
1 position designation;
1 node designation;
1 note level feld;
1 etc.

Regen

“2_Ecommand lineMCREGEN, RE, REGEN

Update objects Mechanica

It recalculates table

Updates overlapping objext

Updates automatically calculates the attribute values

=a =4 —a -2

The cursor -pointer

Depending on the graphics platform (AutoCAD or Autodesk Inventor) and executes commands mouse pointer takes
different forms.

The application of a single object

Under a single objeate understand insert parts from a database without automatic reference to other object
dependent parts.

I

In the nanoCAD mouse pointer is displayed as a standarditaosblue arrows and if there is a preview of the
items- the item itself displayed.

Blue arrow indicates the insertion point and the direction of the applied drawing object.

After youspecify the insertion point of the applied object of the cursor, the mouse pointer changes, the user is
prompted to set the direction of drawing an object, it will coincide with the direction of the blue arrow. To confirm
the direction you need to clicke left mouse button.
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Recognition of objectdependent parts

I

If you insert a part in an assemltdgfore the cursor passes over the inserted workpiece, with inserted part can be
installed according to the parts over which the cursor is, the original item is highlighted, and the position is
determined automatically inserted details. To confirm thellattan of dependencies inserted details, just click the
left mouse button.

+

kA
e

After this, a dialodhox appears with parameters inserted parts.

Application of the bearing on the shaft neck

The cursoipointer indicates that as the insertion point of the bearing end of the bead is recognized and given the
direction of its rendering (left).
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Recognition of the insertion point in the tapered portion of the pipe bushings
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Application of standard shaft end

Drawing sign of torque

Settings

Settings
)

e

Main menu:Tools- @Design Settings...

Main menu:Mechanical - @Settings....
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f‘\
) Toolbar:@Settings...("Edit").

[ o 3]

2 Ecommand lineMCPARAMS, PARAMS
Customizing the interface and settings for design elements nanoCAD run in the dialog box Mechanica:
File Crganization Help

|Seth'ngs nanoCAD Mechanica - [C:\Users'koshman\AppData\Roaming
Main aptions |Standard elements | Symbols | Forms | Specialfeatures | 30 |

| |
g8l Common settings |
= Line types
12 Edit
a Design
) Notifications
£ Hot keys
F:g Databases access

W

FHEEHBEBBBE

 Legend

|7 Symbols

Interface settings
Crganization settings

r Redefined value

r~ Standard
f150 |

Save as defaults
[~ Symbols

oK | Cancel

The header of the dialog displays the path to the settings file.

Main menu

Menu "File"

Menu"File" contains controls:
Save settingssaves changes to the current settings file.
Save settings as-.saves changes in setts1p a new settings file.
Load settings loads settings from the specified file.
Types of uploaded files:
1 Configuration files (*.xml)
9 Skin Settings (*.cfg)
1 Interface Settings (*.icf)
Configuration files *.cfg and *.icf used in Mechanica lower ver&ard contain settings that are currently stored
in AppOptions.xml.
Restore start settingdoads settings preinstalled in Mechanica.
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The function of saving the settings, when the saved file is the same as the one alrea
Important! existing, does not overwe the old file, but complements it. When changing the stands
for example, from the ESKD to ISO, both standards will be available in the settings fi

Menu "Organisation”
Menu"Organisation'manages enterprise standard settings.

=

Main options | Standard element

Enterprise Standarda single configuration file (parameters, layers, profiles) for the enterprise. All settings are
storedin one file.
In the settings dialog, the profiles table and'theganisation”settings layers are highlighted in light gray.
Menu"Organisation"contains controls:
9 Create organisation settingccommand allows you to create a corporate settings filseulosequent transfer
to other machines or for location on a shared server.

Creating the settings file:
After the command is called, a selection field appears next to each parameter and section.

E'-_.'- Line types

L5 Edit

@ Design

) Notifications

[Z2 Hot keys

_3 Databases access

HEEEEEP

n

You must specify (check) which settings will be included in organisation settings. Then clickdhbutton.

The dialog box prompts you toter the location and name of the corporate settings saving.

3. Indicate the path, name and confirm. A file with corporate settings will be created.

1 Set settings file.-.the assigned organisation settings settings file overrides the custom settings file
AppOptions.xml. New documents will be created in accordance with the values in organisation settings
settings file.

1 Flush- command to refuse to use the organisation settings. In this case, the control file becomes the user
settings file AppOptions.xml.

1 Apply organisation settings to documerthe command applies corporate settings to files created earlier or in
another place that do not have these settings.

The user can not delete layers and profiles of organization settings from the catiegp:
tables in the settings dialog.

When saving settings with new values, they are saved only in the current document.
The configuration settings in the organization settings file and the standards within tf
configuration must strictly correspond to thenhloaded settings in the application. If
there is a mismatch, the override of the settings will not work!

Important!

Work area
Contains:
1. Tabs with settings settings:

I Main options
 Standard elenmds

1 Symbols
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Forms
Special settings

2. Graphic window for displaying custom parameters (not editable).
3. Container "Legend" with the legend of thedkiof settings (not editable).

— Legend

l_ Symbaols

Interface settings
Organization settings

|— Redefined value

f
f
f
l

Symbols parameters with this background refer to thdgleparameters. In the Mechanica low versson
settings are stored in the format files *.cfg

Interface settingsparameters with this background refer to the interface parameters. In the Mechanica low
version5 settings are stored in the format files f.ic

Organisation settingsparameters with this background indicate that they were downloaded from the
Organization settings.

Redefined valueparameters with this background indicate that they have been changed by the user.

4. The"Standard"container ismtended for displaying the default development system of the design documentation
(the choice is possible if there are more than one standards).

5. The"Save as default<ontainer contains configuration items that indicate what will be saved by defaut wh

you click the"OK" button. Contains the selection fieldymbols!

Main options
The tab is used to configure the general parameters of the interface Mechanica.
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File Organization Help

Main options |Standard elementsl S_l,lmbolsl Farms I Special featuresl 30 I

|
g Common settings |
= Line types
7 Edit
o Design
QNntiﬁcatinns
EE Hot keys
EB Databases access

W

HEHFHEBBBMH

 Legend

|7 Syrmbals
|7 Interface settings

Organization sethings

|_ Redefined value

r Standard

f150 I

 Save as defaults

[ Symbols

Ok I Cancel

It contains sections:

1 & common settings
? ine types

w7 Edit

#pesign
/Notifications
EHot keys

3 Database access

= =4 -4 —a _—a -8

Common settings

ERE* S Common settings

Current profile 150
Execute command 'Regenerate’ on opening document: o

Current profile
Layer profiles are@lesigned to organize the work of different departments of the enterprise over a single drawing file.
Each user at the same time works with their group of layers, controlling their visibility by mean§AD
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Prefix for profile | Full profile name |
WO PROFILE
s [Dbeft

G .9 0k I Cancel

Since the design of the drawing depends on the settings of the deployment of registration of the layers and the
current profile of the hwing, then for each object type you want to specify in the settings option to be placed on the
appropriate layer (for example, callouts given layer "Leaders")

Depending on the current profile to the layer name prefix will be added.

o L CT'EBMD_SYMBOLS hd

D_SYMBOLS

= . (/'SyEISO_SYMBOLS
¢ . ('EOT_SYMBOLS

Thus, it is possible to group layers created by users with similar profiles (for example, the objects created by the
desiquer- prefix "D_", and technologistsprefix "T_").

When adapting the distribution in the setup.ini file, you can assign a prefix in the parameter by default
APP_OPTIONS_PROFILE.

Execute command "Regenerate" on opening document

The commandRegenerateivhenever you open a document
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Line Types

- ST
Enable option "Use paper space uni Yes
Change current linetype scale Yes
IJze kable of colors and weights Mo
Standard kext weight CfF
Base line color M BvLayer
EBase thin line color M Red
Wawy solid line color M Red
Dashed line color M red
Dash-dotted line {axisiline color M red
Dash-dokted thicken line color M Fed
Disconnecked line color M red
Broken solid thin line color M red
Dash-double-dotted line color M Red
Base line width w— ], G0 T
Base thin line width 0.25 mm
Wawy solid line width 0.25 mm
Dashed line width — ], 40 M
Dash-dotted {axis) line widkh 0,25 mm
Dash-dotted line thicken width 0.25 mm
Disconnected line width I 1 .00 i
Broken solid thin line color width 0.25 mm
Dash-double-dotted line width 0.25 mm

Enable option "Use paper space units scaling" automatically

Automatically changes the setting Mechanica "Scale to paper space units" ("Use paper space units for scaling") for
the types of lines.

Change current linetype scale

It enables or disables the scaling of line types in the stawdhgedts when you change their size.

Use table of colors and weights

It enables or disables the use of the table of colors and weights. If enabled, you can use the standard colors from the
table. "Compatibility Mode" is used when working with documentgated in early versions ofMechanica.

Standard text weight

It standardizes the value of the weight of the text for all text in the document.

Color and line width

Is to set the standard design elements.
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El FLEdit
Cecimal delimiter correction Ilse dot " as decimal delimeter
Create and activate standard text and dimenstion styles Mo
Explode Block References under drawing desing elements Mo
Enable enchanced grips Yes
Set associativity during insertion of objects Yes
IJse localized abbreviations of command keywaords Yes
Highlight color O Green
Automatically switch kevboard lavout to local language Mo
Shows rectangle around objects Mo
Aukamatically kurn on snaps: Mearest, Endpaint, Quadrar Yes
Ta show the toolbar "Direckion” aukormatically Mo
Scale dimensions Yes
Scale texts Yes
Scale hatches Yes
Ignored lavers
Unplotted layer IIMPLOTTED

Mini-toolbar For viewporks Yes

2 Tooltips

Noy double-cick |
Decimal delimeter correction

1 Do not correct decimal delimetedoes not perform any actions with a separator.

I Use dot'." as decimal delimeteautomatically replaces the delimiter with a dot.

1 Use system locale decimal delimediarthis case, the separator will be replaced with the symbol set in the

system settings.

Create an activate standard text and deimension styles in new documents
Managingthe creation of standard styles. The default setting is "Yes". Specifying the value "No" allows you to
create new documents without predefined standard dimensional styles.

Yes No
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Yes No

Current style: Mechanical Current style: Standard
Styles Preview of: Mechanical Styles Preview of: Standard

Standard Standard

Mechanical

14.54

| !
— — 14014000

/ /
- L (+

E'E-[IEI.CIEGE»—’J|r

L1401

Fe

l I
Explode Block References under drawing design elements
Yes- when overlapping objects Mechanica blocks nanoCAD break up.
No - when overlapping objects Mechanica blocks nanoCAD masked with the commpadut
Enable enchanced grips
When this functia is enabled, additional handles are displayed on the objects Mechanica.

Set associativity during insertion of object
By default, the setting is enabled. When you turn off, the binding of the inserted objects to the primitives is inactive.

Example with dinensions. If the setting is enabled, then, when setting the dimensions on the line, the size will be
associated with the line. When you change the line, the size changes.

1000, , 1500 |
7 7 |

If the setting is turned off, only the line will change.
000
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Use localized abbreviations of commakdywords

Abbreviations for the keywords of the commands are described in the file with the extension .pgp and are located in
the installation location Mechanica

Highlight color

The color of the highlighting of primitives, when their indication is reqlifeor example, the line's highlight when
specifying a size for the placement.

Automatically switch keyboard layout to local language

When you call dialogs with fields Mechanica automatically turns on the layout set in the system settings.

Show rectanglearound objects

Display control of the frame around objects Mechanica and blocks nanoCAD.

When this option is enabled, scaling is turned off Shift+RBM.
Automatically turn of snaps: Nearest, Endpoint, Quadrant, Center
Temporarily includes bindings when inserting objects Mechanica.
With the option disabled, the "Direction" toolbar may not wookrectly.
To show the toolbar'Direction" automatically
The "Direction" toolbar control that appears when you indatabase objects and a numbkdrawing design
teams.
o

Scale dimensions

Yes value:

1. The measurement scale specified in the "Dimensional Styles" on the "Primary units" tab is replaced by the
measurement scale specifiedlie Design SettingsMain Options- Design.

2. The global scale specified in the "Dimension Styles" on the "Fit" tab is replaced by the design scale specified in
the Design SettingsMain Options- Design.

The value is "No". The scale is not replaced.

Scde texts

The value is "Yes". When you change the scale using the Scale toolbar, the "Height" parameter in the "Text Format"
dialog for the multiine text and the command line for the sinfjfe text proportionally changes.

The value is "No". When you zaoin using the Zoom toolbar, the Height option does not change.

Scale hatches

The value is "Yes". When zooming with the Scale toolbar, the Scale parameter in the Hatch dialog is proportionally
changed.

The value is "No". When zooming with the Scale toaqlltfae Scale option in the Hatch dialog does not change.
Ignored layers

Specifies layers nanoCADn which primitives will not overlap with objects Mechanica.

When you click on the ellipsis, the "Excluded Layers" dialog opens to edit the list of layers.

53



User Guide nanoCAD Mechanica 21

2 3 [Er | Cancel |

The dialog menu allows you to add a layer and enter it manually, delete a row with @r Isglect a layer from the
ones available in the drawing.

Unplotted layer

Specifies which layer the objects will be placed on Mechamibah will not be printed.
Mini -toolbar for viewports

The Mechanicatoolbar control that appears when you-dijtk inside the viewport.

If the option is off, then when you rigltick inside the viewport nanoCAD the standard menu will be called up
nanoCAD.

Yes No

54



User

Guide nanoCAD Mechanica

21

Yes

No

FHES || Qs |

§

;" 1. Settings...
Last commands

NY

7 Add Selected
A Create Blodk

%, Cut

[[® copy

ED Copy With Base Point

|_f|'j Paste

‘ Paste a3 Block

. Paste to Originzl Coordinates

Isolate ohjects
<= Undo
P Cedo

Move object
Display Order

L Select All

"._g Invert selection
.J:;'; UnSelect Al

T Quick Selection

Q Find and Replace...

Properties
Options...

Mechanica

Tooltips

SRR Tooltips
Show tooltips
Show delay, ms
Hide delay, ms
Show tooltips

Advanced Tooltip Management Tool (with hyperlitikdit..."
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01SG1
2 (>
bee>3 |

Edit...
6 /( >\ 5
N /7
8 E=—>> 1
N 7
Show delay, ms
Tool to control the speed of the appearance of tooltips.
Hide delay,ms
Tool for managing the duration of the tooltip display.
By doubleclick
= I By double-click
Program objects s
Dimensions Yes
Regular texts [ Mo
Multi-texts [ Mo

Program objects

Setsthe rule that when you doubtdick on object Mechanica, the editing dialog of this object will be called.

With the option disabled, the properties of the object are called.

Dimensions, Regular texts, Muliexts

With the option enabled, doubtdicking the left mouse button on the size brings up the editing dialog Mechanica.
With the option disabled, the properties of the object nanoCAD or edit dialog nanoCAD.

Design

0 o
|Ise symbaol scale ] Mo
Crawing scale 1:1
Model scale 1:1
Text wipeout offset 0.2
Cut CAD-platform elements Wipeout
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Use symbol scale
Changes the type of scaling:
1 VYes- Drawing scale.
1 On-Model scale.
More details in the description of work with the current scale.
Drawing scale
Sets the default scale of design elements and the scale of the types of geometry lines.

Note: The scale type of the dimension lines is reserved and is always 1 by default.

Model scale

Sets the default measurement scale. The displayed vetizh is set when dimensioning, increases in direct

proportion to the scale value. For example, if you set the size of a 10 mm section and the measurement scale is 1:10,
the displayed value is 100.

Text wipeout offset

Sets the standard indentation of gemmetry marking from the text.

Using the example of a size marker. With a larger size, the square background overlaps the geometry.

0.2 1

N A
\7) !

Cut CAD-platform elements
"Wipeout' - closes the primitive.

p

"Cut" - cut the portion of the primitive. If you delete or move carved primitive returns its status.
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"No" - It does not cover the primitive.

e

y

Notifications

SIS N otifications
Enable hints Yes
Avaid maouse poinker Yes
Enable hints
Tool tips display control.
This option does not apply to messagéth the status "Error".

Avoid mouse pointer
When this option is enabled the message will be moved around the screen so as not to obstruct the selection.

Hot keys

Keyboard Assignment Tool for calling the quick settings dialog and the notification mesgagew.
E =2 Hot keys

Show <Quidk Options = dialogue CTRL + SHIFT +Q

Show notification window CTRL + SHIFT +W
Show <Quick Options> dialogue
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Current profile ISO_

Automatically turn on snaps: Nearest, End Yes
Show invisible lines [ Mo
Grid step 5.0000
Use grid b=

QK I Cancel

Show notification window

A

Databases access

The database includes, in addition to standard elements, table and format templates, bolt assembly templates, groups
and markers, as well as examples and other user elements. The choipeadifi@database is determined by the
configuration of the path to the data source.

Sl |oatabasesaccess

Data Source SQL:SECOMD:work
Picture size 0
Select object in browser Single dick
IUse only these standarts from the library GOST, IS0, DIM, JUS, PN, GB, CSI
Filter of nomendature Disabled
Data Source

The database Mechanica 21 includes, in addition to standard elements, table and format templates, bolt assembly
templates, groups and markers, as well as examples and other user elements. The choice of a specific database is
determined by the comfuration of the path to the data source.

When you click on the buttCJ in the "Data source" field, the dialog for specifying the data sappears.
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™ M5 50L Server database

Server I

=
-~

Database I

¥ M5 Access database:

I ChDocuments and Setkingsial UserstApplication DataiMar ... |

Ik I Cancel |

Mechanica 21 provides work, both with local databases, and with the database on Qe $¢8%&r.

If you are using an MS SQL databayeu must select the "Data SourddSSQL" radio button. In the "Server"

field, specify the server name (along with the name of the SQL Database Server Instance). For example: SERVER,
or SERVERSQLEXPRESS. Inhe "Database" field, you must specify the name of the database to which you are
connecting.

If you are using a local databayeu must select the "Data Sourdeocal Database" radio button, and then specify
the path to the database file.

As a local datadise for computers with the x32 bit capacity, format files *.mcs (MS Access).

As a local database for computers with the x64 bit capacity, format files *.mdf (LocalDB, for Windows Vista and
higher).

Required drivers are installed automatically when instadechanica 21.

By default, with a local installation, the database is located in the folder
%programdatadanosoftViechanica27.0DataRW.

Picture size

The size of the preview image for the database elements in pixels.

70 140
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70 140
@ @ @ L o3 03
Captive Nut Crown Muts Ear Muts Flant
! Nuts for aircraft Folled Head
@ 3 K
Rolled Head Round GOST 15521-70 GOST 15

5}

GOST 15523-70 GOST 15525-70
- High Hexago. ..

GOST 5927-70 - GOST 552570 -
Hexagon Muts ...

f

- Thick Hexag...

Thin Hexagan...

- Hexagon Mut... - Thin He

o

I

GOST 15526-70 GO!

- Hexagon Mut... 15526-7(
3 1
L&

GOST 5931-70 - IS0 4

Thick Hexago...  Hexago

Round

GOST 15521-70 - Hexago
with Reduced Width acro

GOST 15522-70 - Thin Hexagon
Muts with Reduced Width acro..

GOST 15522-70{2) - Thin F
Muts with Reduced Width z

Select object in browser
1 Single click

1 Dowble click

Use only these standarts from the library
Restricting the used standards filter.
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Awailible standards:
v GOST

150

DIN

JUs

PM

CSM

GB

NF
15

v
v
v
v
v
v
v
v

Cancel |

Filter of nomenclature

To limit the selection of parts from the catalog of standard and standardized products Mechanica 21 it is possible to
automatically fiter the database using nomenclature filters.

To enable and configure a nomenclature filter, you must enable this feature in the settings Mechanica 21.

The filter editor is called by pressing the button with the ellipsis. As a result, the settings wirttiew o

nomenclature filter appears:
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) | |New configuration file

[~ Enable nomenclature filker

!_!,l Library ¥ Enable par Table O j
f-7¢ Favourites

[+ Architecture Rowld | F
EIJ Bearing structures 1 3000
J Architectural material c 3600
EJ Reinforced concrete stucture 3 420
..__‘I Beams 4 4800
B+ Calumng 5 000
6 7200

EI,,:] Heawy Frame
o

o [l Row
[#1-[2 Light Frame
[+ Floor Slabs
- Steps

-5 Strained Beam
[+ Beds and Bazes
[ Calculations
[#-1= Cowver
[ Drawing border templates
-5 Groups

[+ Markers
[
[
[
[
[

H-- ) Plate

H-7) Samples
H--[=) Tables
H-=) Tectonics
t- = Uzer-Defined

< [ >

ok I Cancel

In the upper part of the window there are buttons for crgatiownloading and saving files of the nomenclature

filters, as well as a switch for enabling / disabling database filtering according to the selected filter. Mechanica 21
allows you to switch between different filters and temporarily turn them off.

The stucture of the database is displayed in the left part of the window Mechanica 21, the icons of which show the
current state of each element of the database:

(% - the standard icon of the database element. Indicates that all sizes and the element itself are allowed to be used.
& - prohibition to use icon. Indicates that this element is not allowed to be used.

% - partial use icon. Indicates that this element is allowed for use with a limited set of standard sizes.
To enable / disable the use of the entire element, use the "Allow part use" switch. To disable a specifi; paut si
must uncheck the column ID of a line of this size in the part dimension table.

Database access settings are interface settings.
Note: If you use data compression on a disk, you may experience problems connecting to
databases (for x64 versigns

Standard elements
The tab is used to configure standard elementsMechanica.
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Main options  Standard elements |S_l,lmbo|s| Forms I Special featuresl an
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7
‘E=Edit shaft
£ Beam calculations
ﬁ: Pipes
— Legend
|_ Symbols
|_ Interface settings
|_ Organization sethings
|7 Redefined value
r~ Standard
is0 =l
 Save az defaults
[~ Symbals
ok I Cancel
Standard

Sl dstondard |

Color of cursor, plane ...

Show invisible lines

Color of invisible lines

Defaulk layver For parametric objects
Defaulk layer For holes

Hatch step

Grid skep

Use qgrid

Highlight color For warking planes

Color of cursor, plane...

The control display color selection standard elements when they are selected, the automatiomefallati

dependencies.

M Eue

Mo

O Colour 2
Current
Current

1.5

5.0

Yes

O Green

The color display can be selected from a set and theibutilor picker.

Show invisible lines

Control the display of invisible (hidden) lines of standard graphic elements.
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Color of invisible lines

The control display color selectiamvisible (hidden) lines of standard graphic elements.
The color display can be selected from a set and theibuitilor picker.

Default layer for parametric objects

The control layer selection, which by default will be placed standard parts database.
A layer can be selected from the existing (previously created) or create a new layer in the same window.

Default layer for holes

The control layer selection, which by default will be placed holes created by the operation "Bolting".
A layer can be selectedoim the existing (previously created) or create a new layer in the same window.

Hatch step
How to set the hatching step, is used by default.

Grid step

The control is used for the step of asking the values of the diameter and length of the shaft seatiichssing the
"Spindles".

When you insert a section of the shaft the value of its length and diameter will be rounded up to a multiple grid
spacing.

Use grid
Control Using the "spacing".
If the grid is not used, the values of the diameter and lengtle afhihift portions are not rounded.

Highlight color for working planes
Highlight color for working planes

Beam calculations

ERN'*# Feam calculations

Travel curve color M Red
Bend curve color O vellaw
Torque curve color O Cyan
Force curve color M Elus
Tension curve color ™ Elack
Acceleration of grawvity, O 0.0
Acceleration of graviky, OY -0.5
Bcceleration of graviky, OF 0.0
Poinks number on diagram 50
Calculake bearings as a pair Yes
Show values on plak Mo
Equivalient stress theary Iv

Curve colors travel, bend, torquégrce, tension
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Color control diagrams displayed in the calculation of gross.
The selected color is preserved when exporting diagrams in the drawing.
The color display can be selected from a standard set aotitsélt-in your palette.

Acceleration of gravity OX, OY, OZ

Set design parameters for the respective axes of acceleration of the shaft.

Points number on diagram
Control increments partition diagram plotted in the entire length.

Calculate bearings as a pai
Complementing the strength calculation of shaft reactions bearings.

Show values on plot

Control the display of numerical values on the diagram exported to the drawing.
The values are displayed at the critical points of the shaft.

Equivalient stress thegr
Sets the strength of the theory to calculate the equivalent stresses shafts.

Edit shaft

= e
ath ko - group ooth-wheels
Path bo TOOTH-WHEELS M5 Tookh-wheel

L4} Path bo USER OBJECTS 1 group
'z Path bo USER OBJECTS 2 group
I’z Path bo USER OBJECTS 3 group

Pah to TOOTHWHEELS group

It specifies the path to the database that contains the elements of the bookmark "Gears" dialogue "Editing shafts".

Path to USER OBJECTS ...

It specifies the path to the folder Users. After you specify the folder elements tbiewlisplayed in the dialog
"Edit shafts".

Pipes

Ellfripes |
Relation of minimum bend radios ta diameter of pipe (Rl 2.0
Relation of length of minimum linear segment o diameter 2.0
Highlight: color of edited segments [ Green

Relation of minimum bend radius to diameter ofge (Rmin/Dn)
Set the default value of the bending radius of the pipe.
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Relation of length of minimum linear segment to diameter of pipe (Lmin/Dn)
Set the default value of the minimum length of straight pipe.

Highlight color of edited segments
Set the badight color workplanes valves when connecting the pipe to them.

Symbols

Tab "Symbols". Designed to customize the display of drawing symbols of Mechanica.

| Main options | Standard elements | Symbols | Forms |

[+

Area
Square b L

@ Quarters

'@ mcRoom

& Symbols

L 'Weld seams

ﬂ Bound forms

‘+" Distribution range
End markers Legend

FI Plane elevation marks

2L Level mark

=l Stationing Interface settings
.L Construction lines

°? Axes array

1 Similar object

?é Holes

4L Lines of break

Boms | 4 e

Dimensions

Notes

Views, sections, cuts etc
Welds seams

Holes

Lines of break

Joints

HEHBBEEEBRBEB

m

Symbaols

HEHEBBBE

[+

[+

=4 =4 -4 _8_a_-a_2

Dimensions

Setting allows you to change the size of the layer, which is automatically updated with new dimensions and copied
settings dalogs, etc.
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R Do

Layer DIMEMNSIOMS
Apply layer when copying Yes

Show dialogue for new dimensions Mo
Arrows in chains Motch

Fit list template

Layer
Allows you to choose the layer,which by default will include new dimensions and copied.

Apply layer when copying
When this option is copied dimensions will be placed on the drawing layer selected for size. When off, dimensions
placed on the active layer.

Show dialog for new dimension

Control built ordinate dimensions. If the option is usedirmate dimensions standard 196jlt-in platform
nanoCAD When this option is used ordinate dimensiblechanica
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D

Open a dialog to automatically
Control automatic opening dialogue sizes.

Arrows in chains
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Repdaces used in nanoCARrrows in dimensional chains. There is a possibility to replace the serifs, or replace
point at all.

Spreadsheet template tolerances

Allows you to select a table template tolerances available in the database.
| Main options I Standard elements | Symbols | Forms |

B pﬂ Dimensions

Layer DIMEMSIONS

Apply layer when copying Yes

Show dialogue for new dimensior No

Arrows in chains Motch

Fitlisttemplate ______|
A Notes I
;‘-"iews, section Select object @
=] Area File Edit Help
Square Ch % By |
@Quarlers p
@ mcRoom q Tl
& Symbols B Library - D B D
u Weld seams - Favortes I L
5:2 Bound forms E‘ Favorites i
> Distribution ra :E
End markers E] 2
[~ Plane elevatior [E| Tectonics
I Level mark [E] Bearing structures D B D
E’AStationing [E| Eelds. and Eas.es
.! Construction iy E] Buﬂdlng_machlnes il Tectonics

-5 Calculations

off Axes array E] Cover
1 Similar object [E] Drawing border ter
%4 Holes -5 Drawing borders te
m T, . ' [E] Format templates - B B E]

4 1 I -

Notes
Settings of notesuch as text, arrows, pointers.
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»

"X Dimensions
Bl xﬁﬂote-s

Invert cblique arrow Mo
Show dialog before inserting the Yes
Align text line by current UCS Mo =
Save text in dialogs Yes

[+

8 Additionl extension s |
.ne"% Mechanical note

xﬁ Construction note

ﬂECumh leader note

*= Chain note

= Node note

.'% Section note

F Mote for multilayered constr
= Linear aligned note

Ay Views, sections, cuts etc.

Area

Square =

[+

HHHBEMHBEKBE

Invert oblique arrow
Allows you to choose the direction of oblique arrow in leader.
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L
J'L
|

Show dialog beforeniserting the object
When this option is enabled, the dialogue is displayed before inserting note.

s /Y EEE g B 7

Angle step of extension line Custom -

G & E | oK || Canesl

Align text line by current UCS

When this option is on, shelves of leaders are rotated by the User coordinate system.
Save text in dialogs

When this option is enabled on inserting the following notes previously entered text remains in the input field.
The remaining options allow you to change the size of bedexesthickness, layer placement, color, etc.
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H_[Z;[}imensions
= xﬁNotes

Invert oblique arrow

Show dialog before inserting the chject
Align text line by current UCS

Save text in dialogs

W s iiona extensiontines

Layer
Arrow size

Dot size

Oblique arrow size

Oblique arrow width

Triangle size
Open arrow size
Half arrow size
Right angle size

Right angle width

Blank arrow size

Blank triangle size

Blank dot size
Thick line size
Thick line width

A

Additional extension lines

SIH A dditional extension lines

Layer

Arrow size

Dot size

Ohlique arrow size

Oblique arrow width

Triangle size

Open arrow size

Half arrow size

Right angle size

Right angle width

Blank arrow size

Blank friangle size

Blank dot size

Thick line size
~Thick line width

Mechanical note

73

SYMBOLS
3.0
1.5
3.0
0.0
3.0
3.0
3.0
3.0
0.0
3.0
3.0
3.0
3.0
0.3

SYMEBOL
3.0
15
5.0
0.2
3.0
3.0
3.0
5.0
0.3
5.0
5.0
5.0
5.0
0.3
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SR Mechanical note

Layer

Colour

Line thickness

Designation font size

Arrow size

Open arrow size

Half arrow size

Dot size

Obligue arrow size

Oblique arrow width

= A Text

Text style
Text color
Text height
Text weight
Horizontal text offset from the end of line
Vertical text offset from line
Width factor

Construction note

SR < truction note

Layer

Colour

Line thickness

Arrow size

Dot size

Open arrow size

Half arrow size

Chlique arrow size

COblique arrow width

B A Text

Text style
Text color
Text height
Text weight
Small text size
Horizontal text offset from the end of line
Vertical text offset from line
Width factor

Comb leader note

L=« TR = TR = TR o |

- oo - M
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SYMBOLS
M ByObject
BylLayer

7.0
3.0
3.0
3.0
1.5
3.0
0.0

Standard
M Bladk
2.5

ByObject
1.5
1.0
0.0

SYMBOLS
M EyLayer
.25 mm

3.0
1.5
3.0
3.0
3.0
0.0

Standard
M EyLayer
2.5

ByObject
2.5
1.5
1.0
0.0
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SN = Comb leader note

Layer

Colour

Line thickness

Arrow size

Dot size

Open arrow size

Half arrow size

Chblique arrow size

COblique arrow width

B A Text

Text style
Text color
Text height
Text weight
Horizontal text offset from the end of line
Vertical text offset from line
Small text height
Width factor

Chain note
=

= Chain note

Layer

Colour

Line thickness

Arrow size

Dot size

Open arrow size

Half arrow size

Chblique arrow size

COblique arrow width

B A Text

Text style
Text color
Text height
Text weight
Horizontal text offset from the end of line
Vertical text offset from line
Small text height
Width factor

Node note
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SYMBOLS
M EyLayer
0.25 mrn

3.0
1.5
3.0
3.0
3.0
0.0

Standard
™ Elack
2.5

ByObject
1.5
1.0
2.5
0.0

SYMBOLS
M EyLayer
0.25 mrn

3.0
1.5
3.0
3.0
3.0
0.0

Standard
M Eylayer
2.5

ByObject
1.5
1.0
2.5
0.0



SO odenote |

Layer
Colour
Line thickness
Space between knot and sheet
Linetype of mark s line
Color of mark s line
Lineweight of mark” s line
= A Text
Text style
Text color
Text height
Text weight
Small text size
Horizontal text offset from the end of line
Vertical text offset from line
Width factor

Section note

Sl sectionnote |

Layer

Colour

Line thickness

Space between knot and sheet
Stroke length

Cutput through the blank line

Distance between a stroke and the beginning of a ext

Stroke weight
= A Text

Text style
Text color
Text height
Text weight
Small text size
Horizontal text offset from the end of line
Vertical text offset from line
Width factor

Note for multilayered constructions

=l T I R |
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SYMBOLS
M ByLayer
0.25 mm

1.0

ByObject
M EyObject
ByObject

Standard
M ByLayer
3.5

ByObject
2.5
1.5
1.0
0.0

SYMBOLS
M EyLayer
0.25 mm

1.0
10.0
3.0
2.0
1.0

Standard
M Eylayer
3.5

ByObject
2.5
1.5
1.0
0.0
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SRS Note for multilayered constructions

Layer

Colour

Line thickness

Arrow size

Dot size

Open arrow size

Half arrow size

Oblique arrow size

Oblique arrow width

Right angle size

Right angle width

= A Text

Text style
Text color
Text height
Text weight
Horizontal text offset from the end of line
Vertical text offset from line
Width factor

Linear aligned nte

e il T R SO | (R =

[=ny

SIE=1linear aligned note

Layer

Colour

Line thickness

= A Text

Text style
Text color
Text height
Text weight
Horizontal text offset from the end of line
Vertical text offset from line
small text height
Width factor

Views, sections

User Guide nanoCAD Mechanica

SYMBOLS
M EyLayer
0.25 mm

3.0
1.5
3.0
3.0
3.0
0.0
2.0
0.0

Standard
M EyLayer
2.5

ByObject
1.5
1.0
0.0

SYMBOLS
M EyLayer
0.25 mm

Standard
M ByLayer
2.5

ByObject
1.5
1.0
2.5
0.0

21

Settings of viewssectionsdetail views. It allow you to chooské layout for placing cuts and sections, color of

symbols, text, size of textjnes, arrows.
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" ¥ Dimensions
xﬁNatﬁ

o A T

Layer SYMBOLS
Text style GOST 2.304
Text color M EBlue
Text size a 1.0
Small text size 7.0
Horizontal text offset from the end 1.0
Wertical text offset from line 2.0
Leader length e 200
Arrow size c 10
Space of an arrow from the beginn b 2.0
Length of the first line of a cut d 200
Length of an average lineofacut £ 8.0
Show additional section symbols Mo
First line of section is continicus Yes
Space between dashes 6.0
Length of short segment between 20
Sheet template #
Delete the connected elerments Mewver
Joint editing of the connected elen Yes
Zone automatically Mo
Sheet automnatically Mo

Sort knds of cuts ...

Settings menu sorting species profiles, detail views, cross sections. It allows you to specify a set of letters to
designate and manage automatic sorting of species.
B A_'FI Sorting of yviews, sections ekc.

Saort order Migws, External wigws, Sections, Cul
Sork letters ABCDEFGHIIELMMOPORSTUMWEY
Aukomatic sorking Yes

Hole tables

Settings menu to set the table all sorts of patterns, as well as a way to refer to sets of holes.
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=l Ef Holes tables

List of coordinates template List of coordinates
Hole kable template Hole table
Cesignation method Mumerical
EM Coordinate system |
Layer SYMBOLS
Texk shyle GEOST 2,304
Text heighk 3.5
Texk colar M Eiue
Arrow size 3.5
Axis offset 1.0
Qrigin kerminator MNone
2rigin kerminatar size 3.0
MC (Genius) sign size .0
Show coordinate syskem Yes
) Shioww 0 arigin indicator Yes
Holes

Settings of holes that allow you to change the layer for label placement, text style, size and color of the text, etc.

o & [
Layer SYMBOL
Text style GOST 2,304
Text size 5.0
Text color M BylLayer
Length of a ledge of axial lines a 2.0
Center identifier size 5.0

Marking and branding

Settings menu markers and brands.

SIC) Marking and branding

Layer SYMBOLS
Text skyle GEOST 2,304
Text calar M Eiue
Arrow size a 7.0

Dok size b 1.0

Text size on the extension line c 5.0

Text size inside of a sign d 5.0

Circle diameter e 15.0
Triangle height f15.0

Coeff, of compression of TR ikem kext 0.6

Surface texture
Setup menu icon, surface roughness, and allows you to specify the path to the directory roughness.
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=Y Surface texture

Laver SYMBEOLS
Text skyle GOST 2,304
Text color M Ele
Text height a 5.0

Wertical text offset From line b 20

Sign height: c 100

Space of parameter from a sign d 1.0

The size of a sign =By conkour = R 20

Arrow size e 5.0

Dak size e 1.0

Blank, arrow size e 5.0

Right angle size e 5.0

Defaulk arrow Ao
Surface kexture parameter substitution file Z:\Documents and Settingsial

Tolerances

Settings menu icons tolerances of form and mutual arrangement.
SN Tolerances

Layer SYMBEOLS
Text skyle GEOST 2,304
Text color M Ele
Arrow size a 5.0
Triangle size b 5.0

Thick line size 5.0

Thick, line width 0.25

Text height c 3.0

Arrow bype Cratum Filled
Merge types Mo

Merge values Mo

Merge identifiers Mo

Walues padding V=5

End padding Yes

Construction lines
Setup Menu display of auxiliary lines.

= Construction lines

Laver COMSTRUCTION_LIMNES
Calar M Red

Draw ray Yes

Line thickness 0.25 mm

Line of break

Settings of break lines,that allow you to change the layer for label placement, color, and line sizes, type of fracture
lines, etc.
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SIFYd | ines of break

Layer SYMEBOL
Colour M Bylayer
Line thickness ByLayer
Restore graphics after break erase Mo
Break type Linear
Line size of bending c 100
Cross size of bending d 50
Relation <b> to <a» 10.0
Cuter indent e 3.0
Fixed Joints

Settings of symbols of permanent connections, that allow you to change the layer, label placement, color, size, style,
text and lines.

E )% Joints
Default layer for parametric cbjects SYMBOL
Celour M BylLayer
Line width ByLayer
Text style GOST 2.304
Arrow size a 35
Leg size d 5.0
Weld spot size e 5.0
Fant height on skew line b 3.5
Fant height on leader shelf c 3.5
Text indent j 10
Denctaticn size g 6.0
Radius sign <Along closed contour> R 20
Text color M Red
Gradient
Setup menu icon gradient.
B £
Layer SYMBOLS
Colar M EvLayer
Line thickness 0,25 mm
Text colar M Elue
Text height a 25
Yertical bext indent B 0.9
Horizontal bext indent c 15
Arrow size d 5.0
Decimal precision z
Text skyle GOsT 2,304
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Dimension marker

The setup menu displaying the marker size.
= L Dimension marker

Laver DIMEMSIONS
Textk stvle Standard
Text height 2.5

Marker diameter .0

Arrow size 5.0

Specification leader
Setup Menu display leader specification (position).

B cocciicovon jeacer |
Head shape Line
Crigin shape Point
rulki-balloon orienkation Wertical
Itern delimiter
Text position BoktamRight
Sark arder Azcending
Arrow size a 0.5
Head diameter 14.0
Texk height b 7.0
Text oblique 15
Text calar M Elue
Defaulk layver SYMBOLS
Welds

Settings of weld symbols allow you thange the layer for label placement, color, style and size of lines and text.
= Weld seams

Layer SYMEBOL
Colour MW By Object
Line width ByLayer
Srnall cross height a 2.0

Large cross half-height b 20

Small notch height c 20

Large notch half-height d 2.0

Srnall cross pitch k4.0

Large cross pitch e 4.0

Motch pitch f 2.0

Series length i 4.0

Series interval g 3.0

Space length j 40

82



Position
Setup Menu icomlesignation position.

Laver
Texk color
Texk height
Texk skyle
Diarneter
Large amplitude
Arrow bype
Arrow size
Dk size
Jpen arrow size
Chlique size

_ Dnakurn karget size

Forms

e
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SYMBOLS
M Elue
5.0
Q05T 2,304
14.0

2.0

Lty gult
5.0

1.5

3.0

3.0

3.0

21

Menu tab "Forms". Designed for setting up the parameters of parts okthedis to create a standard layout

elements.

File Crganization Help

I ir Dptionsl Standard elementsl Symbolz  Forms |Specia| featuresl 30

mDrawing borders
E Specification
5 Technical conditions
[EINotebook
~Legend
|7 Symbolz
|_ Interface settings
I_ Organization settings
|7 Fedefined value
r— Standard
|GosT =l
r Save as defaults
[~ Symbals
1% I Cancel

It contains the following sections:
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Table

Drawing borders

Specification
Technical condition

Notebook
Export speification to MS Office

= =4 -8 _a_a_2

Table

Settings of the tables iriechanica.

SIN= Table

Layer TABLES
Colour M ByLayer
Line thickness ByLayer
Text style GOST 2304
Text height 2.5
Text color M Red
Text weight EyLayer
Width factor 0.0
Text indent 0.6
Layer

Specifies layer for placin@bles.

Color
Sets color of table elements.

Line thickness

Allows you to choose the thickness of the lines of text in the table.

Option "by layer" sets the line width from the layer it is placed (default value).
Option "By block" sets the line width for kiie block in which it is included.
Option "By object" sets the line width individually using properties palette.
Selecting "Default" sets the default line thickness for the table.

You can also set the line width of a standard set of values.

Text style
Sds the default text style in the table

Text Height

Allows you to choose the standard text height.

Text Color
Control choice of color of text in tables.
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Text weight

Allows you to choose the thickness of the lines of text in the table.

Option "by layer" sts the line width from the layer it is placed (default value).
Option "By block" sets the line width for by the block in which it is included.
Option "By object" sets the line width individually using properties palette.
Selecting "Default” sets the defaline thickness for the table.

You can also set the line width of a standard set of values.

Width factor

Sets width factor for text in table cells.

Text Indent
Sets text indent in table cells.

Drawing borders
Settings for drawing borders in Mechanica

-
Layer Current
Text style
Inventory fields of next sheets Mo
Create viewport in paper space Yes
Layer

Allows you to select the layer for the drawing border.

Text style
Sets the default text style thin the drawing border.

Inventory fields of the next sheets
Enables placing of inventory title blocks on drawing border.

Create viewport in paper space
Creates a viewport when drawing border is inserted on the sheet.

Specification
Set of tools for configring the module specificatiogéechanica 21

Bl lsocorcotion

Cefault skyvle Simple

Default style

Allows you to choose the format specificat a simple, group type A (after the constant data placed separate
sections for each performance), group type B (for eacluge€dl "tion use a separate column of the specification).
For more information on setting specificatiohsre
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Technical conditions

It specifies settings of text of the technical requirementgafhanica
= 5l Technical conditions
Font height
Text oblique
Text color
Text style
Header height
Header cblique
Header color
Header style
Header align
Default layer
Offset from stampix)
Offset from stamply)

Line spamg default

Sets the default line spacing in the text of the technical requirements.

Font Height
Sets a default text height.

Text oblique
Sets a default value of the slope of the text in degrees.

Text Color
Sets color of text in technical requirements

Textstyle
Sets the default text style specifications.

Header height

Sets a default value of header height in technical requirements.

Header oblique
Sets a default value of the header oblique angle in degrees.

Header Color
Sets color of header

Header Style

86

Single

2.5

]

M Red
GOST 2.304
25

]

B Colour 240
Standard
Left
SYMEBOL

¥ 5.0

10.0
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Sets the default header style.

Header align
Aligns the heading of technical requirements for the title block.

Default Layer
Sets the standard layer to accommodate the technical requirements.

Designations indicate areas near to the position
Automatically irserts lettering area next to the item number.

Offset from title block(x)
Sets the value of the indentation from the left edge of the title block horizontally.

Offset from title block(y)

Sets the offset value from the main vertical lettering.

Notepad

Settngs for notebook iviechanica 21

ENES Notepad

Motebook path ChUsers\Abhisek MonadalAppDatatRoaming'

Path to the notebook

Specifies the path to the notebook.
Additiond information on configuring the notebodblere

Export specification to MS Office

Setting the path to xml which will be exported specification
ISINIES Export specification to MS Office
Export o M3 OFfice specification path :\Documents and Settingsiall Use

Special settings
The tab "Settings" menu. Designed for setting up the parameters of the auxiliary fundtiohsnica 21
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File Organization Help

Main Dptionsl Standard elementsl Symbolsl Forms ~ Special features |3D |

- | |
Gl Cutting surface

|:| IDF Convert

 Legend

Spmbols
Interface settings

’_ Redefined value

Organization settings

r— Standard
|GosT =l
 Save az defaults
[~ Symbalz
Ok I Caticel

It contains the following sections:

9 Cutting surface
9 IDF Convert

Cutting suface
Complex tools to customize the display surface to be treated in the draWingsanica 21

= %f'i,'} Cutting surface

Calor B rMagenta

Line thickness I 50 mim

Layer TREATMEMT _HIGHLIGHT
Color

Tool selection control line color, indicating the surface.
The color display can be selected from a standard set and set < lyoiltr palette.

Line thickness

Sets the standard thickness of the line marking the surfaciallyptwice the thickness of the base line.

Layer
Set the layer to accommodate the line marking the surface.
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IDF Convert
Set of tools for setting the inserted printed circuit boards in the IDF folfeathanica 21

= |:| IDF Convert

Capacitar colar M Fed
Diefaulk calar M Elack
Resistar calor M Ele
Draw drilled holes es

Convert bvpe Subassernbly

Capacitor, Default, Resistor colors

Tool selection control color of individual elements of printed circuit boards.
The color display can bekected from a standard set and set of uijtour palette.

Draw drilled holes
Shows or suppresses the holes in the printed circuit boards.

Convert type

It allows you to choose the type of the inserted printed circuit board that is displayed in titgdotenanager
(part, subassembly, assembly).

3D

The tab is used to configure 3D settings Mechanica. The tab is available with a license for 3D.
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Flle Crganization Help

[LET] Dptionsl Standard elementsl S_l,lmbolsl Forms | Special features 30 |

[Wd Common settings
£ 2D views
A, Pseudo section properties

~Legend

Syrnbolz
Interface settings

Organization settings

|7 Redefined value

r Standard
|GosT |

rSaveasdefaults————

[~ Symbols

1% I Cancel

1 Common settings
1 2D views

1 Pseudo section properties

Common settings
El&? common settings |

Aukaomatically project edges on sketch Yes

Laver for sketches SKETCHES

Layer for waorking objects WORKIMNG_ELEMEMTS
Laver for sections SECTIOMS

Automatically project edges on sketch

The parameter when adding a new sketch adjusts the didplasy projection of the edges of a flat face taken as the
working plane for the sketch.

Call commandAdd planar sketch"
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Specify a flat face as a work plane.
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Depening on the setting, a projection will be added to the sketch.

Yes

No

91
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Yes No

r—
I
l
T
=2
=
1l
h

Layer for sketches

It allows you to customize the name of the layer on which will be pliaesketches.
Layer for working objects

It allows you to customize the name of the layer on which the objects will be located.
Layer for sections

It allows you to customize the name of the layer on which section will be located.

2D views

=

Autamatic update Yes
Layer WIEWS
= f{visible lines
Show on sections Yes
Lime colar M B Chject
Linetype ——EBwOhject
Lineweight ByiObject
= Hidden lines
Show on views Mo
Lire colar M B Ohject
Linetvpe — — —OIT 2,303 4
Lineweight 0,20 mm
E  #FSection border
Settings differ From wisible lines Mo
Line calar M EvCbject
Linetype —  BwOhject
Lineweight ByiObject
= 4 EHatch
Show Yes
Face hatch Type - [User-Defined]
Automatic update
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Sets the update mode 2D views
Layer
It defines the layer which will be locat@® views

Visible lines

Show on sections

Adjusts the image visible lines on sections
Line color

Specifies the color of visible lines
Linetype

Specify the type of visible lines

Lineweight

It determines the weight of visible lines

Hidden lines

Show on sectins

It adjusts the display of invisible lines on 2D views
Line color

Specifies the color of hidden lines

Linetype

Specify the type of hidden lines

Lineweight

It determines the weight of invisible lines

Section border

Settings differ from visible

It determires whether the parameters are different boundary lines of the section visible lines
If not, the next line settings are not valid.

Line color

Specifies the color of the boundary line section

Linetype

Specifies the type of the boundary line section

Lineweigh

It determines the weight of the boundary line section

Hatch

Show

It controls the display of hatching
Face hatch

Settings such as shading

3D. Pseudo section properties

ERN-® pseudo section properties
=l 4 EHatch

Shiow s
Face hatch Type - [User-Defined]
Surface transparency ]
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Hatch

Show

It controls the display of hatching.

Face hatch

Settings such as shading.

Surface transparency

Settings such as shading. DefaultfQll transparency.

Configuration utility

Configuration Utility

C:\Program File$NanosoftMechanica Znngll\uﬁMcConfiguration.exe

The utility is designed to manage a database of parametric objects of Mechanica 21.

The choice of a particular database depends on the size of the organization and the number of licenses used in it.
If the applicaibn is used in a large organization that uses a lot of licenses Mechanica, it is advisable to store the
database on one server(MSSQL). Any change to the database will be immediately available to all users.

If you have multiple licenses in your organization you can not maintain the server, it is advisable to use local
databases without using a server. The configuration utility allows you to connect files fanegn32 and *.mdf

for win64 (on Windows Vista and higher). Updating the database ometiffenachines will have to be done

manually.

Database configuration ||:c|n'|puter I
—Mew database
Restore | Restore database from backup file
—Existing database
Backum | Backup selected database
Repair: | Recreate indexes, role password
lsers | Edit users list
Brayse | Browse database, edit, import, export, publish
S TICEAMIEE | synchonize tools
)4
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Creating and restoring the database

Restore

Creates the databa#S SQL Server from a backup created earlier.'Eilé mdf'from the distribution as an
archive does not fit.

For initial creation of a database it is possible to use a file of a backup of a database publishidon
When you select a command,ialdg appears'Select Data Source”

Server:
| SERVER |

Database name:

I wrk|

Path to badkup file (relative to server):

QK I Cancel

In this dialog, specify the machine name and the name of the InstaB€.dberver on this machine,which is
supposed to restore the database. The desired values can be entered manually, or choose from a list of SQL Server
present on the local subnet.

To restore a database, you have access to it and have suffglienestablished by the
administration of SQL Server

Important!

In the"Database"must specify a new database name standard Mechanica 21, and theni€lick

In field "Path to backup file (relative to serverjdppears enter the relative path to the databaswudt be a local

path (UNC is not supported).

Note that when restoring a database on the server (different machine from the one that runs the configuration utility),
database backup file must also reside on the server. This is necessary to ensure tiear&Q@lc@unt have the

right to recover the database from the specified file.

When you click onOK" to start the recovery process (restore) the database.

In the menu of the current database, use the following commands:

You should not use admatrative tools SQL Server (Enterprise Management or SQL
Important! | Management Studio) to restore the database from a file archive created by archiving
configuration utility

Current datebase

The path to the current database.
"Exisﬁng database

[ sqL:sECOND:work L]

By clicking on the butt0|;| opens a dialogSelect Data Sourceto specify the server and database.
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{* Data Source - MS50L;

Server | SECOND

=
Database I work j

{” Data Source - Local Database

QK I Cancel |

In the dialog box, you can select the type of data source:
1 MSSQL- The server and database fields are filled in.
9 Local base The file on the disk is selected. The format of the local database files can be mcs(Access) and
mdf(LocalDB).
This field contains the path to the current database in the form of:
SQL:<Server NamgName Instance>:<database name>
The field to the local database contains the absolute path to the database file.

After specifying the database, the base control buttdihbe available, depending on the

|
IMPOTtant o he of database and access rights.

Backup
Creates a file a copy of the current SQL Server database for subsequent recovery. By pressing the button, a dialog
appears to specify a relative path to the file archivebda®

Enter path and backup filename relative to server

QK I Cancel

Clicking on"OK" will create an archive file.

Repair

Fixes corrupted database.

Users

Allows you to edituser rights (to run, you need to have the appropriate rights).
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Filter: |
Account | Administr... | Editor | User =]
i W
v
| v
i W
| v
| v
| v
v
v
v
v
| v
v
v
v
| v
v
v
| v
| v
| v
|.; Iu. pan

The following templates are right:
User- sees only system and its objects. Edits only its objects.
Editor - sees only system and its objects. Edits only its objects. Has the right to publish its objects.
Administrator - sees all the objects in the database. Has the rights to edit all objeptshdiad them.
Filter selects from the list of users on the typed letters contained in the user name. The list can be sorted by
attributes, for this click on the column headings.
View
Startswindow browser basavhere yowcan modify the database structure:
1 Delete and move folders and objects;
1 Import and export objects (it is possible to import multiple files at once);
1 Publication and editing objects;
1 Create shortcuts;
1 Renaming, editing notes, setting the preview pictures.
Synchronize
Open dialog Database Management"
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To: | SQL:SECOND:work |

From: I _l

— Synchronization

™ Sync only existing objects

™ syncal

™ Syncand preserve path of existing objects

[T Symchronize by list of difference Diff list

[~ Rewrite Al
[ skip 3d Models
™ Synronize GESN and ENIR

Synchronize

This utility is designed to provide an update target databbem®sthe source. Through it may be, for example, to

update the local database sections or individual users with respect to a single central database Company (located, for
example, on a server).

To synchronize the database to choose:

Target databasethis database to be updated,;

Source databasethis update source.

By clicking on the buttm;l opens a dialogSelectData Source'to specify the server and database.

¥ Data Source - MSSQLE
Server | SECOND =]
=l

Database I waork

™ Data Source - Local Database

QK I Cancel |

In the dialog box, you can select the typelata source:
I MSSQL- The server and database fields are filled in.
1 Local base The file on the disk is selected. The format of the local database files can be mcs(Access) and
mdf(LocalDB).
This field contains the path to the current database in thedbrm
SQL:<Server Namg&Name Instance>:<database name>
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The field to the local database contains the absolute path to the database file.
Database Synchronization:
1 Synchronize only existing objeecin the target database will be updated only those objeatsite present in
the target database.
1 Synchronize alf in the target database will be updated all the objects present in the original database (if the
target object does not present, it will be created), object paths are set as in the original database.
1 Synchronize and preserve path of existing objeirithe target database will be updated all the objects
present in the original database (if the target object does not present, it will be created), the path to the objects
that exist in the target datake will be stored for no longer existill be created.
Synchronize by list of differenesynchronizes the database objects selected in the difference list.
Rewrite All- overwrites all database objects from the source database to the target database.
Skip 3d Models do not modify the 3d model found in the database.
Synchronize&sESN and ENIR for the product "Construction Site": synchronizes the tables of the GESN and ENIR.
Button"Synchronize'synchronizes to the previously configured parameteren/glynchronizing, it imports from
the target database to the source database based on the specified synchronization parameters. When you import, only
those objects will be updated, the modification date of which in the source database is later thaifitaiomod
date in the target database.

Procedure for updating Mechanica.

On the SQLserver there is a database of enterprise details containindefged elements. The company received
an update Mechanica, including an updated backup of the database.

To update the database correctly, you must:

1. Run the Configuration Utility.

2. Restore the update database Mechanica from a backup.

3. Press buttoiSynchronize,'a dialog will open. Analyze the list of differences of objects in the current database
and n the update, for which in th&ynchronize'dialog it is necessary to click on the buttanff list". All

necessary facilities (concerns standard objects Mechanica, change of which is not required) export, and after
synchronizatior import into an alredy updated database.

4. In the dialoguéSynchronize'select the type of synchronizatiofynchronize alland press button

"Synchronize’

4.1. User objects created in the database will be saved when they are synchronized.

4.2. Modified standard objectsédhanica will be merged. When synchronizing, each different item will be analyzed
- if a new view is addedit will be saved, if the script is changed, for examyiiee date of changes in the current
database and in the update will be compared, a newpt will remain. Thus, these details merge, and if they are
present and different in both bases, the new ones are taken.

Configuration Utility (system data)

Tab "Computer” is designed to collect data about the hardware of the computer running the utility
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Database configuration  Computer |

Read configurakion I

4 o
Ik

To display information simply clickRead configuration.”

Transfer settings to another computer

Custom settings files atecated in the folder

%APPDATAYNanosoftViechanica 2ru-RU\AIIOptions.xmk configuration file hanoCAD

To transfer settings, you must copy these files to the appropriate folders, and then in the settings Mechanica 21
specify the path to the settings foe design elements.

The application database is located along the following path:

%programdata%iNanosoftMechanica 2iDataRWstd.mcs

User objects stored in the local database must be exported or transferred as part of the entire database.

Thefunction of saving the settings, when the saved file is the same as the one alreac
existing, does not overwrite the old file, but complements it. I.e., when changing the
standard, for example, from the ESKD to ISO, both standards will be available in the
settings file.

All changes to the profile table must be saved to the configuration file, otherwise the:
changes will only be displayed in the current work session.

Important!

Layers and profiles

Objects Mechanica 21 when inserted, can be placed on a speciahlftyisrdase, you do not need to-ereate the
desired layer or make it the current one: the program will automatically do this regardless of the current layer.
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In the settings of design elements, some objects have a paramgter
Each time an insersiinserted, the object is placed on the current layer nanoCAD.

To change the object's insertion layer, select the desired layer in the list or write its name in the input field of the

drop-down list:
L Level mark

Colour

Benchmarl| ~ -

M EByLayer

You can also take advantageTafble of Layersselecting an item in the layer selection ddmwn list.

SYMBOLS i

Current
0
0.1 mm IS0

0.25 mm IS0

0.5 mm IS0

1.0 mm IS0
COMSTRUCTION_LINES
DIMEMSIONS

HOLES

ISO_LIBRARY OBIECTS
LIERARY _OBIECTS
SECTIOMS

SKETCHES

SYMBOLS

TABLES

TITLE_BLOCKS
TREATMENT _HIGHLIGHT
UNPLOTTED

VIEWS

WORKIMG ELEMENTS

«Table of Layers =

¢

o]

Mame | Q. | Colour | Lineweight | Linetype P.. | Comment
Cument =] (M Black Defautt Continuous £
0 %] | Black Default Continuous =8
|1S0_LIBRARY_OBJECTS =] (M Black Default Continuous &
0.1 mm 150 ™ Black 0.09mm Continuous £
0.25 mm 150 ™ Black 0.25 mm Continuous £
0.5mm 50 ™ Black e (). 50 mm Continuous £
1.0mm 150 ™ Black .00 mm Continuous =8
CONSTRUCTION_LINES M Red 0.25mm Continuous £
DIMENSIONS M Colour 152 0.25 mm Cortinuous =8
HOLES ™ Black — Default Continuous £
LIBRARY_OBJECTS ™ Black — Default Continuous £
SECTIONS [ Colour 254 ——— Default Cortinuous 5
SKETCHES O Colour 4 — Default Continuous £
SYMBOLS [ Colour 213 0.25mm Cortinuous
TABLES ™ Black 0.25 mm Continuous B
TITLE_BLOCKS ™ Black ——— Default Continuous .E
TREATMENT_HIGHLIGHT W Magenta e (} 50 mm Continuous &
UNPLOTTED O Colour 254 — Default Continuous 5
VIEWS ™ Black e (}.60) i Cortinuous =8
WORKING_ELEMENTS O Calour 31 ——— Defautt Continuous o

Cancel

In the dialog box "Table ofdyers" a list of the layers available for use is given.
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|§| the symbol in the "On driwing" column indicatée layers that are present in the current drawing.
Button 'i-iNew Layel' adds a new layer to the table.
Button ' %< Delete Laye't removes the selected layer from the table.

Layer Profiles

Layer Profilesused when working together oragvings. Profiles allow you to automatically add a prefix to the
names of the layers used to insert objects Mechanica 21.

To add and edit profiles, use the but™™| in the parameter linéCurrent profile" dialog box'Settings', tab"Main
options".

Prefix for profile | Full profile name |
MO PROFILE
150_ 150

FE OK I Cancel

In the dialog boxable of profileslists available profiles.
Button ' Add profile" adds a new profile to the table.

Button ' ¥ Delete profilé removes the selected profile from the table.

Add a profile,select it in the table and close the dialog with the OK button. Close the dialogktings'

When inserting objects Mechanica 21to the special layer, a prefix corresponding to the current profile will be added
to the layer name:

The functio of saving the settings, when the saved file is the same as the one alreac

existing, does not overwrite the old file, but complements it. I.e., when changing the
Important! standard, for example, from the ESKD to ISO, both standards will be available in the

setting file.

All changes to the profile table must be saved to the configuration file, otherwise the:
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changes will only be displayed in the current work session.

Overriding styles

“2_Ecommand lineMCSETGOST

This command is required to create (override) dimension style, text style and line types in accordance with the
standards of environmentMechanica for further work correctly.

Using his command can take in two cases:

1. If the file was not created in the environment Mechanica

2. Dimension styles, text styles, or types of lines have been changed by hand and requires their recovery.

Quick options
Shortcuts for calling quick settingseaget by setting hotkeys
E [ Hot keys
w «<Quick Options> dialogue CTRL +5HIFT +Q
Show notification window CTRL + SHIFT +W
The Quick Settings dialog contains flelowing items:

Current profile IS0_

Automatically turn on snaps: Mearest, End es
Show invisible lines [ N
Grid step 5.0000
Use grid es

QK I Cancel

Current profile - indicates the current profile.

Automatically turn on siaps: Nearest, Endpoint, Quadrant, Centewhen you insert objects from the
binding database, they automatically trigger.

1 Show invisible lines displays and hides invisible lines of standard parts hidden witbAtherBM".

91 Grid step- step of changinthe diameter and length of a section of the shaft with its dynamic rendering.
9 Use grid-to use or not to use a grid snap when dynamically rendering a portion of a shaft.

= =

Working with standard elements

Working with Database Objects

Parts Library Mechanic2l is a database stored as a file on a local computer or on a server.

It is possible to select a base in the settings Mechanica 21 in cHaptabases access"

Parts of the database can be exported as individualdil@sport from external files into the current database of
standard elements.

The basic tools for working with database objects
The basic tools for working with database objects are:
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I fTHR RATG IH SR &I =

% Tab manager
... Standard parts library

# Reinsert object
Markers, Groups

q E@Insert group
1 i2:Group objects
7 “=Add marker
i Template wizard
T Cover
il Move up
i I;]iMove cbwn
i G.EIChanqe hiden mode
il 'ﬂﬁReqenerate supression contours
1 Parttrim
1 Zladd part trim
1 Remove part trim
'@Add view
ﬁﬂChanqe representation
c@.Mirrow part
@Reqenerate Std Parts
'i'User defined object
Jﬁ?Add constraint

gConnect objects

=a -4 —a -8

= =4 -4 —a —a 2 -9

Tab Manager

™ : . =
L Main menu:Mechanical- Standard parts % Tab manager
™ : =
L Ribbon:Mechanical- Standard parts % Tab manager
f\
)

Toolbar: % Tab manager (on toolbar'Standard parts"

P

EJi‘ijECOmmand lineMCTABS.

Object ManageMechanica 21 includes the following tools:
1 Manager database of standard objects

Objects

Pruning of standard parts

Finding and replacing text

il
il
il
1 Copying properties
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Tab "Library"

Tab "Library" object manager is a universal means of access to the staat#drase objectsMechanica21l.
Detalls in the database are classified according to their design purpose.

Library o =

X gEQ| R |
B2 Librany

;f Favourites

-5 Architecture

[ﬁ Bearing structures
-5 Beds and Bazes

-5 Calculations

[ﬁ Cover

[ﬁ Crrawing border templates
[ﬁ Groups

[ﬁ M arkers

[ﬁ Plate

F-5 Samples

[ﬁ Tables

&5 Tectonics

-7 User-Defined

Management and structure the database by using the toolbar and the context menu that includes the ability to add,
delete, or rename folders.

Toolbar

KDel object.Removes the selected item or folder from the database
[™iAdd folder.Adds a folder to the database

c@Insert object.Performs insert the selected database object in the drawing
BElview. Includes preview of database objects

[Qsearch panellt includes sarch bar facilities on base

Fl Refresh.Updates the tree base in the object manager. Prisdautton after making changes to the
database

=A =4 =4 -4 -4 4

Context menu

The context menu has a different structure depending on call.
In the palette- the object context menu:
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s - Bar
» -1 Channels
4 -7 |-Profiles
-

------ & GOST 3233-29

-l GOST 19425-74 dv
- GOSH Add folder

R [ 5TO .
. |73 Pipes Delete chject
» -5 T-profiles Rename
» -7 Reinforced concre
» -[=7 Beds and Bases Import object
» |- Building machines Export object
» - Calculations .
. |73 Cover Send by email

+ |5 Drawing border templat Copy
» |7 Drawing borders templ:

=) Format templat Open with ScriptMaster
omat templates

[ Groups Refresh
» -|=51 Markers
R TR F T
In the palette- the context menu of a folder:
» |71 Bar -
_‘"h’: Add folder
: Save object in datababase as dwg block
Rename
Delete folder
Impert chject I
- Export object
e R;|rh|fi Send by email
I Beds and Paste shortcut E
» -5 Building m
5 Caloulatio Add this folder palette
> =) Cower
> |5 Drawing b Refresh
» I'i] Dlawing buraers TETIPTEre

> |31 Format templates

s - Groups

s -0 Markers

» I Project Work -
"Add Folder" - adds the folder to a dedicated subsidiary. If the command was run on the selected object, the
folder will be added to the parent folder object.
"Save object in database as fiblock" - This utility allows you to save a single database of the drawings in
format dwg, including standard itemsMechanica2ldesign elements and primitivesianoCAD
"Delete object"- This command deletes the selected object.
"Delete folder" - This command deletes the selected folder with all its contents.
"Rename" - The command allows you to rename an object (folder).
"Import object” - Adding to our previously exported file or folder object database DB.
To import a database from an external file, iiedommand "Import object” in the context menu invoked by a
right-click on any folder or object in the section "Library" object manager. This will bring up a dialog box in which
you specify the path to the file.
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When importing compares the last modificatiate of the original (stored in the database) and the imported object.

At concurrence of the imported content from content database objects will be updated only if they have more recent
modification date.

If the command "Import object" was called fortarslard lens, the outer fragment is imported to the folder
containing the object.

Object  Mame Status -
Docu...  Implementation 1 Processed
Datat... Tablel Processed
Element GOST 19425-74 dv Processed
Process  Import Done ‘ L ‘

Element progress

Cverall progress

[ Save Log... ] [ Close ]

"Exp ort object” - Save the file to disk or folder object database DB.

To export any portion of the database you should use the command "Export object". In the resulting dialog box, then
you need to specify the path and file name for saving the captured dedigaation base.

_| Import operation into the database or export from the database can be made as sep
Note:| . o .
objects, and entire folders with libraries of parts.

"Send by email"- It creates an-enail with an attachmentExport objects.
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File. Message Insert Options Format Text Review & @

‘“r':!] % gy 0 AttacnFile ¥ FollowUp -
» EE] B I U

u _.@Attach Item - " High Importance
Paste Mames Zoom

EEIN™ B B GOST 26020-83.mcd - Message (HTML) = 2

4
4
>,

._\

- 7 s - A - |2 signature - I Low Importance
Clipboard = Easic Text Include Tags a| Zoom
o | |
g
=] |
Send
Subject: |GDST26020-83.mcd |

Attached: | || G0ST 26020-83.mcd (545 KE]

"Copy" - Stored in a buffer object reference to paste a label on it.

"Paste shortcut”- Insets a shortcut to a previously copied object

"Open with ScriptMaster"- Opens the object in the Object Wizard to edit.

"Add this folder palette"create a bookmark in the palette manager of the objects of the selected folder.
"Refresh" - Updating of the datzase (for example, after editing).

Tab "Objects"

Tab "Objects" object manager is a universal means of reviewing, monitoring, editing facilities Mechanica21, are on

the drawing.
Places on this tab are grouped into sectidos example, standard parts, lcait, bolted connections, etc. In order to
navigate in the drawing the selected object is highlighted.

Objects o x

BX|@(E %

#-f Door [2)
B Wal[8)
- windaw (3]

Toolbar
i Ef Edit objectlt calls the dialog for editing the selectedeuti
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i X Del object.Deletes the selected object
i El Refresh.Updates the list of objects. The button is used when adding or removing objects from the drawing

i %sQuick selectSearch Tool Mechanica2l objects in the drawing on the set parameters, run the command
"Quick Pick"

i QFind and Replace Open dialog baxind and Replace

Context menu

In addition to the teams that are in the toolbar, the context menu of a selected object contains the following items
depending on the selected object, and includes a team of repeating the context menbjedttbe the drawing.
Thus the tab "Objects" allows you to edit objects without having to search for them saturated drawing regardless of

layer. -
Objects » x|
EX|BIE v
153 Croor [2]
153’ Wwhall [8]
E|15j’ windo [3)
El@ windaw [3)
P e
""" ﬁ Y Delete object
Hide
Show object
Edit

Maodify Base Poink
Change representation
Bring to Fronk

Send to Back

Zhange cover mode

For example, for subdatabase Mechanica21, further include ité@isange representation"Bring to Front',
"Send to Back"and"'Change cover mode"
Option "Hide" makes the selected object invisible in the drawing.

Standard parts library

f\

" Main menu:Mechanical- Standard objects Standard parts library
f\

’ Ribbon:Mechanical- Library - Standard parts library
f\

4

Toolbar: "Standard objects™ Standad parts library.

2 Ecommand lineMCSTD.
Inserting standard parts from thechanica 2database is carried out using the datalvaanager, which can be
presented in full (dialog) form and in the form of a tool palette.
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File Edit Help

B X B | @

=]
j L
|»

L Favourites

(=) Additional Bazes

3 Awes Favournites Additional Bases Axes
[ Calculations

=1 Chemical Engineer
(=1 Drawing border ter

(=1 Electnic Motors B B B —
(=1 Evaolvents
|51 Fasteners

Calculations Chermical Drrawing border

= Graups E ngineerin terplates
o a g p
(=1 Library af Taal Des

[ Links

I Markers [ B B B
=1 PFipe Fittingz
[ Plate

(=1 Profiles

[ Samples -

—

ll—l : [ i [ ﬂ

Electric Maotors Evolvents Fasteners

] Oy O O Ry O O O O O O O O O O o

Inserting standard parts

1. Select the insert object.
2. After selecting the object, specify the insertion point for the object.
3. Select the insertion direction (not all parts need to specify a direction vector). The dialog béectorge
object parameters will open.
4. Adjust the options in the dialog box.
The standard dialog contains the following sections (sections are divided into tabs):
1 Table parameters
1 Properties

1 Dependences
9 Calculations

The composition of the sections (tabs of the insert dialog) is determined by the class

|
LirfZIel= part, its parameters and the environment of the insert.

The buttorI*"Dynamic input"turns on the mode of visual definition cifameters when inserting.
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As you move the mouse cursor, follow the i@ in the size of the object. LMB click to confirm the selection of the
parameter value.

The"Apply" button allows you to apply the selected parameter values to the object without closing the dialog box.
This deactivates th&dynamic input'mode.

The description given here refers to the standard dialog for selecting parameters. Sc
Important! objects of the Mechanica 21 base use special dialog boxes. In special dialog boxes,
location of the controls may vary.

If the path to the custom helpspecified in thé Help" parameter of the standard part for
Note: it will be called if the focus is on the form control. If the focus is on'thencel”or "OK"
buttons, the help for standard items opens.

5. Click "OK" to complete the dialog.

Toolbar Commands

1 Addfolder- Adds a folder at the specified location in the object tree.
1 Delete- Deletes the selected object or folder.
9 Edit note- Changes the name and note of the selected object.

Mate

Balcorny doors

F aF. Cancel

Context menu commands

1 Import- Imports a base object.

1 Export- Exports a base object.

1 Send by emat Exports the object and sends it to the sfiettimail address.
9 Cut- Cuts an object, folder.
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Paste- Inserts a previously cut object, folder.

Paste shortcu Inserts a shortcut to a previously cut object, folder.

Add folder- Adds a folder at the specified location in the object tree.

Delete- Deletes the selected object or folder.

Edit note- Changes the name and note of the selected object.

Publisi Makes the object visible to other users of the network database. Objects can be published by
administrators and edits (editors only their own objects)

1 Remove publishMakes the object invisible to other users of the network database. Objects can be
unpublished bgdministrators and editors (editors only their own objects)

=A =4 =4 -8 -8 -9

_ The"Publish"and"Remove publishcommands are only availablegditors and database

pgies administrators.

The table settings

On the "table settings" dialog insert standard parts displayed parameters responsible for ttrg gétiaeobject.
These parameters correspond GOST'u (OST'u).

Table parameters | Properties | Dependences

Dliarneter Shaft
Dhiarneter

42 A 20

| 44 25

45 (30

47 35

A0 40

5 (45

|55 a0

ha AH 55

(=] r

B2

[Sia]

B3

Fil

72

fiil

an

a5

(90

95

100 .

105 o]

. QMI:I k. H Apply J[ Cancel

Propertes

Properties of the parts that can be changed and described in the script are displayed on the "Properties”. On this tab
located custom and reference parameters, switches species details and details of performances.
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\ﬂ @ @ Type 1

| Type 2

In the process of inserting parts "Glass" automatically set the relationship between the items "BeadncppsE
and "Glass" (with parts falling into the aperture).

For items that have parameters available for manual entry or dynamically change tab "Properties" presents
additional opportunities.

Consider the example of the detail "Glass" features interagétails.

Froperties | Dependences

Farameter " alue
| Length 27
|62 |
A0.75
Wall Thickness 4
| Border thickness 4]
| Extenzion thickness 4]
s N
Charnfer 1 dimenzion 2
Charnfer 2 dimenzion 2

&N

_ v Cut CAD elements

Iﬂ}- ID%r'-“ll:l 0k, H Apply H Cancel

The "Bearing diameter'gray. This says that this optionrist available for editing and dependence associated with
the diameter of the bearing.

B2

50.75
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To enable editing of this option, you must go to the tab "Dependencies" and remove the dependency between the
diameter of the items "Bearing” and an inner diameter of workpiece "glass.".

@ Dependence 0 |

7] Dependence 1

Dependence 2

] Dependence 3

Dependence 4

Select dependence

T3] Dependence 0
Dependence 1
i Dependence 2
Dependence 3

Remove Dependency pressing the "Delete”
After this option is available for editing.

Parameter Walue
Length 27
Bearing diameter 7

i i Bl0.75
YWall Thickness 4
Dependences

The "Dependences" tab allows editing of dependences set automatically during the detailsratindae drawing,

and dependences set with the "Dependences control dialog" .

Types of dependencies:

Parametric settable parameter object equality arithmetic expression object parameters, which occurs accession.

il

Geometrical FE iy - defines the object position in relation to the
object to which there is an addition.

To edit parametric dependence it is necessary to select it and set parameter
names or arithmetic expressions. The Bidirectional dependence switch
defines whether changes in the child object will be transferred to the parent.

To edit parametric dependence itis necessary to select it and set the value of
numerical parameter dependence, view - Contradirectional or CoDirectional
dependence, dependence type, and axial and surface alignment.

Calcuétions

For rod attachment parts provided estimation during insertion. The result of the calculation is the recommended
thread diameter for given loading conditions and strength class details.

For some types of rolling bearings estimation is also provitlee result of the calculation is the life of the bearing
for the given loading conditions.
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Reinsert object

™ : _ : : :
Main menu:Mechanical - Standard parts # Reinsert object
D Ribbon:Mechanical- Standard parts # Reinsert object
™ Toolbar:  Reinsert objecton toolbar "Standard parts’
E_TCommand lineMCPICKPOINT, MCREINSERT.

Serves to rénsert the object in the drawing, combiresiiting commands properties and movement of item.

1. Click reinsert objecﬁa.

2. Select the drawing or pasted object from the databas

3. Specify the new position of the object and insertion point.
4. Click OK.

Markers, groups

User Groups

Working with groups irConstructior21 is performed using the following commands:
1 Create custom groups
1 Inserting User Groups

Create custom groups

= e
" Main menu:Mechanical - Standard parts Markers, Groups- :':?_':Group objects
" Ribbon:Mechanical- Library - {'E'}Group objects

i o :
Toolbar::'_E_:Group objects ('Standard parts"

!
S

Cﬁ_:‘—gCOmmand lineMCGROUPOBJECTS
Constraints describing the interaction of two or more objects, It is advisable to store thessbjadtsedatabase in
a related groupGroup Mechanica 2has the following features:

1 Group is stored in the object database, has a pattern preview before pasting.
Components of the group in addition to objects Mechanica 21 can be primitives and blaksG@AD.
Group may be transferred as part of the database file to other users.
Group may have additional dependencies with other groups and objects.
Components of the group remain together parametric dependence.

1 Components in the group can be specified lnadividually and in groups.
Thus, the group is a powerful way of organizing and structuring graphics data in a separate local file drawing
document.

f
f
f
f

Create a Group

ButtonfcrbjGroup objects

Gather and create database objects in the design position in the drawing. On theltbotvarpbjectsclick Group
objects

Select the requid objects in the drawing AutoCAD specify the origin of the group.

In the dialog box\New groupon the left side is a list of objects in the group. Name objects in the list is taken from
the string value for the specifications set in the properties oftsbjec
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Button ¥ Highlight group objectshighlights and centers on the screen objectee group.

Button Set parameter tableOpens the editor table settings. Table of parammeiged to select the group attribute
values from a predefined list of values.

ButtonShovv fam editor. Opens-orm Editorto create a special dialog box.

Buttorlsave changes to databa Saves the base grouponstruction Sit@1.

In the right part of the window picture preview and a list of attributes for the group.

Editing attributes produced in the cells of the table.

Mame Description Walue A
Group ... |Mame Mew group

massa mass 0.05005 “dm.
Mame Angle25x 16 x 3 GOST " N,

-

Adding attributes produced from the parameter list of objects in the group.

Expand the selected entry in the list (with the "+" next to the name of thet)odojel double click on the parameter,

add an attribute in the table.

You can install a bidirectional relationship between the group and attribute parameter object that is associated with

this attribute. The list of attributes in the column Attribute Progs, click the left mouse button on the ic™,

Depending on the mode changditectional, it will indicate the icoF?f. Thus, when the value of the attribute
group, and the parameter of the object is changed.

Save the group of objects in the database by pressing thelditore changes to databag€ehoose a location and
name for the group (the default group name matches the specified value attribute Group Name).Click
Group created and saved to the database. Now you can insert multiple growpéslinkg drawing, resizing and
positioning of objects, while preserving established parametric and geometric constraints.

Group objects only retains information about dependencies between objects and att|
Important! | set. For insertion to be carriedt correctly, you must have a database of all the object
this group.

When working with a group of attributes of the various available methods for selecting values. In the context menu
of the columnProperties attributdn the attribute list, seléc

MName Description Walue A
Group ... |Mame Mew group
MName Angle25 x 16 = 3 GOST [
& Add property from object

Set To Unique string
Set to calculated field

Autormatically increment

Set to simple field

1 Add property from object allows you to set the attribute value by linking it withattribute value of another
object in the drawing.

1 Setto unique string allows you to set the attributmunter, which will increase its value by 1 for each
subsequent inserted marker. In the Value column for the visible attribute counter must splearfceer
string- prefix. The drawing will be appended to the prefix value of the counter.

1 Setto calculated field allows you to set the attribute value using a mathematical expression, using
references to other attributes of the marker and mathemfaticdions. In reference to another attribute
marker use the name of the attribute recorded in braces.
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1 Automatically increment allows you to set the attributounter, which will increase its value to 1,

compared with the same attribute of the previogsrtion marker. This attribute allows the counter

repetition of identical values for several markers that distinguishes it from the attribute set to a unique value.
1 Setto simple field sets the attribute type by default.

Insert group
Insert group maydcarried out as thebject managey and with a toolnsert group

Button@lnsert Grouptoolbar Library objectsopens a dialo@ox group

In the list of the group and preSs<. If you insert a group of objects , you must specify the insertion point of the
group. If you insert a group of dependencies , you need to select the drawing objects theattyim associate with
the dependencies.

In the dialog boxnsert groupcommands are available:

#iCreate group Creates a new group.

X Delete group Deletes the selected group from theaBlase.

—)ﬂrSeIect items from the drawing for the grouPdsed to edit an existing or new group.

[BlDetail groups Opens a list of groups of items.

EFDependence groupOpens a list ofiroups dependencies

Switchmultiple . Enables insertion of multiple groups in the drawing.

SwitchAdd graup marker. If installed, together with a group of drawing a marker is added to the group.
Marker groupis designed for group editing and data to other objects in the drawingi(séeg arbitrary
graphical and tabular datd.
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4 7z
N : N
AN A Ak SN
et
! *"1*x1 Marker Type
» = el Name Fittings 2-12 Gast 28941
"] 3 Orifice 10
/ i Outer Diameter 12
Pipe Length 1 30
AN i || Pipe Length 2 30
Pipe Length 3 0
Pipe length & 30
/ / Compesiton  ———
Fithrgs 2-12 Gost 28941
Gost 2696112-91
Nigple 2-12 Gost 2894126
Nut 2-12-Gost 2896126 91
Edit

Editing a Group
After you insert a group of objects in the drawing, or when the command to edit the marker groupepdiis
dialog group.
v Highlight group objects Highlights and centers on the screen objecthe group.

Edit marker Propertiesincludes editing mode, where you can change the sdtjefts in the group, add or
remove attributes.
Object tree Enables and disables the objeet in the left pane.
Set parameters tablelhis button is available if the group containsile of parameters. In the dialog box, select
the row attribute values, and cli€k<.

Group dependencies

Group dependencies remain parametric description and assembly relationships between objects. When you insert
such groups they are not added to theniing objects, but only established the relationship between existing objects.
Consider creating and maintaining relationships between the two cuffs.
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Important!

Before you create a group, you must place the drawing objects to be included in the
and &t the dependencies between objects.

Insert the base of the two objects Cuff GOST 8792Set between the geometricdicectional dependence
Combining axis and the planat a distance obj.B (see Constraints between two objects ) and the parametric
depenlence of the outer diameter.

Child object Y Cél B Parent object
|
Parametric: constraints | Assembly constraints
E‘ GOST 8§752-79 ﬁ’ GOST 8§752-75
ﬂ Planes ﬂ Planes
Parameters =] Parameters
bl Shaft type = -0.12345; //ValType IHI Shaft type = -0.12345; //rValType
bl (Gasket Width = 10; //B k—ll Gasket Width = 10; //B
b Outer diameter = 42; /7D k—nl Outer diameter = 42; //D
4+ Nominal Diameter = 20; //d 4 Nominal Diameter = 20; //d
=i Parametric constraints
Constraint 0
F %
-5 E | Add constraint
K‘! Bidirectional constraint
oKk | [ camcel |[ mopy |
T
Selectinsert group Bl

In the dialog box, clickboependence groups

[ Dependence groups ]_
i Dependence groups™ ||

Button i~ Creates goup. In the groups list, change the name of the new group (eg, "Package cuffs"). To edit, click
the left mouse button on the name of the group.

'l Dependence groups
----- (& Pckage cuffs
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Click —’ErSeIect group details from dravgrand select the drawing both cuffs. Presser.
In the dialog boxselect the dependelisted in the list established between objects. Glick

MName Parent Child Bi To Dir Constraint From
=) Depend... Cuff #20x42-1...| Cuff #20e42-1...| AN D = obj.D D
T Depend... Cuff #20c42-1... Cuff #20ed2-1... 74 WF1 = obi.B WPl

ok || Cancel
Look at the result of the creation of group dependencies.
w1 X R @)
KM Dependence groups
L= package cuff

To insert group you need to select: -
1) GOST 8752-79
2) GOST 8752-79
Constraints to set.. 1
(2D
(2) WP1

[T] Muttiple
Add group marker

oK || Cancel

In the description of the group under the picture preview Set the selection order when inserting objects group

dependencies.
Group dependencies are stored in the database automatically. Click Cancel to complete the group.
Insert adrawing of the base of the cuff, which must be applied to create a dependency.

120



User Guide nanoCAD Mechanica 21

Selectinsert group, click Group Dependency In the list of dependence”Package cuffs" Click OK.
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Li.! Dependence groups
..[[E] package cuff

[T] Muttiple
Add group marker

User Guide nanoCAD Mechanica

Tao insert group you need to select:

1) GOST §752-73
2) GOST 8752-79

Constraints to set..
(2) D
(2) WP1

m

| ok || cancel |

Select the drawing cuffs to be connected sequentially (in the example need to perform-4tepside).

Automatically set dependence stored in the description of the group.
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Inserting Groups

f\ .S
" Main menu:Mechanical- Standard parts Markers, Groups- i@lnsert group.
Ribbon:Mechanical- Library - ilnsert group
L, .
2

o .
2 HCommand lineMCINSERTGROUR,

mati  Library: Groups

Command Options
Insert group Box lets you create a set of objects with superimposed parametric and geometric constraints.

X | [P

I-__i.! Detail groups ﬁ @
@ Group 1 i =
Al
|'..'|\ s
Mew group -

Cuff #2%c35-1 GOST 8752-79
Cuff #2%35-1 GOST 8752-79

[ Mutiple
Add group marker

OK || Cancel

#icreate group
XDeIetingGroup
Select group details from drawing

Switch between groups of objects and dependencies
The mechanism used in theam group inserfyou can insert a group of objects
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o Marker type

Group 1

The "Add marker group" enables the group a graphic eler@enmtarker located at the insertion point of the group.

In marker mayinclude parameters of individual parts group that can help you when pasting automatically change the
geometry of the group of related components.

"Multiple insert" allows you to create multiple copies of the selected group.

If a user group has been maintd by the standard in the foldBMCS\Groups then insert it in the tree by

choosing the object manager.

If a group is defined form, then insert dialogue is as follows:

P xDO= 1

=% Mew group

-[Zf Scale - 1.0000
test -
Crigin point X: - -6
Crigin point ¥: - 4¢
Text style -
Colour - By layer
[Z Layer- PPR_CNL
~[Zf" Linetype - Bylaye
& Linetype Scale - §
-JZ Line Weight - -1
-[Z Transparency - 0

-JZ Hyperink -
gg x%g::ﬁ:: MName Description Value A
- AcDbPolyline Group ... Name test
3 test
4 1 b

| ok || Cancel |

1 The dialog box includes a tree of groupsslist of objects and their parameters group. This tree can disable
button

1 The preview window group

1 Form input values group

When you click OI’@ you can switch to edit mode group settings.
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Universal marker

" Main menu:Vechanical- Standard objects Markers, groups- "=Add market

" Ribbon:Mechanical- Library - [“Add marker

" Toolbar: "Standard objectsr"["Add market

P
S|

“5__ECommand lineMCCREATEUMARKER.

The"Marker" tool is designed specifically to create a connection between an arbitrary graphic object (primitive)
nanoCAD and a spreadshespiecification. A universal mker is a translator of data from drawing objects into the
Mechanica 21table by means of special meanarker attributes.

Marker attributes can be visible or hidden. The values of the visible attributes are displayed in the drawing as text
strings.

The maker, as an object Mechanica 21, can be saved in the object library and used repeatedly. The marker can also
be included in the groups of objects Mechanica 21, providing the ability to specify the entire functional groups.

Create marker
Let's consider creilng a marker in the form of a positional leader.

1. Setthe required current scale.
2. Insert two text lines into the drawing and draw a horizontal line between them.

$ Position
$ Marker

These objects will form a leader shelf template with two text labels. To use text strings as marker attributes, the first
character must b&".

3. Callthe commann[“”Add marker, use a box or crossing box to select the objects that made up the marker.
| | |
5 Position
L L |
5 Marker

4. Snap the base point of the marker.

|$ Position
Endpoint arker

5. The"Creation of a markerdialog box appears. The properties table will list the attributes entered in the
callout text boxes:
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Mame D escription Y alue A
Marker... Marker type |New rnarker |
Pozition | Pozition
Marker  Marker
ﬁ&'l—iﬂf"néﬁ ? ok Cancel

Column“Name"contains the working name of the attribute.

Column"Description"describes the attribute.
In column”Value" the valies of the attribute are entered. Values can be either numeric or text. Auxiliary commands

are available in theontext menwf the"Value" column.

M ame Description Y alue Attribute property
Marker... Marker type [Mew marker |
Position | Pozsition k2
arker | Marker B00x600
: GE-B-BEEH-"E|@ ak. Cancel

Column"Attribute property"is used to indicate the type of the input attribute. Various attribute labels are provided
to indicate their type. The defau#t'iSet to simple field"

t ame D ezcription W alue Altribute property
Marker... Marker type Mews mark.er
Pozition | Position K2
Marker | Marker BO0xE00 | |
x add property from object
et Ta Unique string
Set ko calculated Field
Autamatically increment
Set to simple Field
ﬂ&*@w*"?ﬁ i ok | Cancel

Attribute types:
1 Add property from objectallows you toset an attribute value by associating it with the attribute value

of another object in the drawing.

Important! An object is understood as an object from the base of standard products.

After choosing the type, it is suggested to select the object aotjiwe attribute.
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[Z Start Z - 0.0000 =

& End ¥ - 59,1523
[Z End ¥ - 311.1507
[Z' End Z - 0.0000
(& Delta % - 63,4057
[Z Delta ¥ - 0.0000
[Z Delta Z - 0.0000
E‘[’ Length - &
[Z Fill Angle - 0.0000
|=__";'[' Colour - By laver

& Layer -0
[Z Linetype - By Layer
[ |inebwne Seale - 100 ﬂ

)4 | Cancel |

After selecting an attribute, its value falls into thelue" column, and in théAttribute property“column the name
of the selected attribute.

M ame D ezcription Walue Attribute property
Marker... Marker bppe Meww marker
Position | Pasition K2
Marker | Marker B3 405711111237 [¥ Length
2 &'E'TDEE B k. Cancel

After assigning an attribute, you can change the type of relationship with an object attribute:
“3 Oneway communication changing the value in an attribute of an object affects the value of the marker.
& Two way communicationchanging the value in the marker affects the attribute of the object, and vice versa.
Basic communicationan attribute of an object can only be changed from a marker. If the attribute is a table
value in a basic relationship, the closest value from the table is displayectt@&reriesalue will be displayed in
brackets.
1 Set To Unique stringallows you to set a counter attribute that will increase its value by 1 for each
subsequent inserted marker. In thielue" column for the visible counter attribute, you can specify a
charater string- a prefix. In the drawing, the counter value will be appended to the prefix.
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M ame Dezcription Yalue Attribute property
Marker... |Marker lype Mew marker

Pasition | Position k2

Marker | Marker 53 405711111957 |+1
& &'E"DEE g ] Cancel

1 .3

I Setto calculated fieldallows you to set the value of an attribute gssthmathematical expression,
using references to other marker attributgmerators, and mathematical functiombe name of the

desired attribute is used as a reference to another marker attribute.

Note: Computed attributes are defined and calculateah fip to bottom.

Important! Calculations are performed in curly braces.

Function:
Hame Dezcrption Y alue Attribute property
Marker... |Marker lype Mew marker
Pazition | Position 3

st 4)jand{zgrt(Posttion)-1} []

barker | Marker

| 2]

k. Carnicel

|

: GEH-B-BE-"El@

Result:
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Pazition | Pogition =
Marker | Marker |2anci2

1 Automatically incremerrallows you to set a counter attribute thall wicrease its value by 1
compared to the same attribute of the previous inserted marker. Such a counter attribute allows
repetition of the same values for several markers, which distinguishes it from an attribute set to a

unique value.

M ame D escription Yalue Attribute property
Marker... |Marker lype Mew marker
Paosition | Position k2
Marker  Marker 53.405711111957 |+1
s BE-BR-BRE-"E|@ OF. Cancel

1 . 3

9 Setto simple field sets the default attribute type to plain text.
Note: Attributes included in the block can be included in the marker attribute table nanoC#

6. Edit the marker sing the marker controls at the bottom of the dialog box.
s GE-R-BEE-"E|C

Include:
1 "Marker draw male". When you click on this button, a dramwn list of rendering modes appears:

“ Simple marker.

1 /&Draw position line.

i % Linear align.
When you select the display method with the addition of a leader line, an additional Jittorow Type"appears
to select the type of arrow:

OEElFAMHMEEEHBNBRMFEIE H R @B B E 8 -

Click this button and select the desired extension line arrow type.
Arrow display parameters are defined in {Bettings- Symbols- Extension Additional extension lines8ettings.
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i Q‘Unploted”.When this button is enabled, the marker is placed on a special layer that is not displayed

when printing. When this mode is activated, the icon onﬁ’:@ [futton changes and the marker is
displayed in gray on the screen (in accordance with the color of thprimted layer).

i "Shovv form editor* calls the custom form editor to create a dialog for working with marker
attributes.
The following commands are availalitethe dropdown menu:
"Edit Form". OpenForm Editor
"Add Form.Adds additional forms, while the marker can change the appearance of the form, by condition or by the
user's choice. By default, the marker has one form.

5
=
@

Parameter
® Editor

=@ |(a#H@ b Ee HEEEADER

Bottem margin g
Grid
Grid step ]
Height 403
Left margin g
Margin
Right margin il
x| Top margin 3
/ Marker Width 542
/ Position ® General
Caption Form1

Help URL

The form editor uses standard Windows form generation technology. The toolkit safisisee blocksthe

graphic editor area, the toolbar with form objects and the properties window of the inserted elements. For inserted
fields, the"Field Name" ("Variable")can be selected from the list of existing marker description fields. Inabés ¢

the default field value is equal to the field value in the marker description.

When adding a second form, you are prompted to enter a name for the form. The VagablecFormNamés

added to the properties table. This variable is responsibledarame of the form, it can be set in a calculated field
and, for example, made equal to execution. Empty/atin” is considered the main form.

Erter name:

QK | Cancel

1 —’&"Geometry".Used tochange the appearance of the generic marker and define the insertion point.
The following commands are available in the ddmwn menu:
Get new geometrithe button is used to change the appearance of the universal marker and define the insertion
point.
Export marker source graphic&Exports marker geometry to a file.
Add ImplemetnatianAdds additional performances, while the marker can change its appearance, by condition or by
the user's choice.
When creating a new implementation, you are prompted & gathame. When adding implementation, the -
mclmplementationvariable is added to the properties table. This variable is responsible for the name of the current
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marker implementation. It can be set to a calculated field or linked to a list on.eEfiowoty or'Main” is
considered the main implementation.

Enter name:

oK I Cancel

1 Eset parameters tableOpens the marker parameter table editor. When inserting a marker and
having a tablef values, it is possible to assign a group of values to the marker attributes.

Pasition (Position)
[ Marker{Marker)

OK I Cancel

In the list, select the parameters whose values will be selected from the table. In the right part of the window, enter
the required number of lines with values. Close the dialog with@he button.
i Esave changes to odatabaThe button is intended for writing a marker to library Mechanica 21.
1 EEAppIy changes to all markers of this typApplies changes to all markers of this type in the
drawing. Serves for changingettmarker template for all markers made according to this template and
inserted into the drawing.
7. If necessary, add any number of hidden attributes, filling in the rows of the table in sequence. The attribute is
added in the bottom line of the table, marketh an "*" symbol.
8. For future use of the marker, save it to the database as a named object.
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|DE"Markers

Mame

|F‘|:nsiti|:|n_ME|rI-:er
Mote

7 0K

Cancel

In the"Create elementdialog box, specify the path to save, the name of the object and the note (for more
information on working with the object base, seeMechanica&210bject Managgr After you save the arker, a
message appears prompting you to update the existing copies of the marker in the drawing.
9. Mechanica 21 makes it possible to immediately apply the created marker. The command line prompts you to
install the generated token. Pick an insertion pioithe drawing. Identical markers can be simply copied in
_the future. In other cases, the marker is inserted directly from the base.

|~ Fasteners
-1 Groups
-3 15

-1 Links

-\ Markers

- ﬁ Position_Marker
-1 Pipe Fittings

|71 Plate

-1 Profiles

|71 Samples

-1 Shafts

-1 Specifications

-7 Tables

|71 Technological Drafts
-1 Tooth-wheels

-1 Welded Connections

-[O-E-E-E-E-E-

Edit marker

-\ Library of Tool Device Blements

KS
500x500

Editing of a marker is carried out in a dialog box, the title of which corresponds to the name of the marker. For
example, when you call for editing the "Position_Marker" marker, the credtiwhioh was described in the
previous paragraph, the dialog box will look like this:
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MName Description Value Attribute property
Posttion | Pasition K5
Marcer | Marer S00x500

1| | 2]
(‘E O & ! B | @& oK Cancel |

Additional commands are located at the bottom of the window:
1 "Marker draw mode"When you click on this button, a drafmwn list of rendering modes appears:

1 iSimpIe marker.
1 " Draw position line.
i % Linear align.

When you select the display method vittle addition of a leader line, an additional bull4Arrow Type"appears

to selecthe type of arrow:

Ll bl e [ 4B F B & B (9 [o H fe] € € B [ o] | B A [4
Click this button and select the desired extension line anype: t
Arrow display parameters are defined in {Bettings- Symbols- Extension Additional extension lines8ettings.
i &b "Unploted”.When this button is enabled, the marker is placed on a special layer that is not displayed when

printing. When this mode is activated, the icon on J'Zg (utton changes and the marker is displayed in gray
on the screen (in accordance with the color efrthnprinted layer).

i v "Highlight info source object'Highlights in the drawing thebject with which the marker is associated
(The function is available if the "Add property from object” mode is set for one or several attributes and the
corresponding object was specified when inserting the marker).

i B “Edit marker properties"Turns on the edit mode, in which you can change the appearance of the marker,
add or remove aibutes.

System variables in marker

mclimplementation Execution management. Empty or "Main" means the main view.

mcFormName Form management. Empty or "Main" means the main form.

mcArrowSize- Arrow size control.

mcDefLayer- Controls the marker locatidayer. The "Value" field contains the name of the layer.
mcShowFormOninsertControls the display of the dialog when inserting. If the value is 0, the dialog is not shown
when inserting. The value can be calculated.

Template Wizard

" Main menu:Mechanical- Standard parts Markers, Groups- Template wizard

= ,
" Ribbon:Mechanical- Library - Template wizard
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L i .
) Toolbar:TempIate wizard ['Standard parts"

“2_Lcommand lineMCTWIZ.

Template Wizard is designed to create easy to use tools of commonly used design elements drawing.

Basic rules

When the command will be asked to select an object to create a template. If the object was preselected, then
immediatelystart dialogue Template Wizard.

Template
Template not attached Create template ]

Form

Create form

Command Options

ButtonCreate template creaes a template in the database or applies the changes made in the editor.
ButtonFrom - Starts the form template.

Button"iCreate a new templateCreates a new template in the database based on the selected graphics and
created form.

Button < Delete form- deletes the created form template.

Example of creating a template
Consider the example ofeating a template signs of roughness. To do this, the drawing shall bear one designation:
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—

After you run the Wizard Templates chosen designation roughness.
To work with the template you must save it in the database that will be invited to do by pressing the button

[ Create template ]

DB Templates i

MName

MNote
|Iser template

[ oK ] | Cancel |

Then click on theCreate a formand create a form using the notation tools online forms.
For example, we can take two parametdhe first line designations and direction of irregularities. Both parameters
are added to the form as a combo box (drag while holding Citrl).
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Fields (]
/ Origin point X;

/" Crigin point Z;

/ Cut CAD-platform elements (CuthAcElements)
J/ Z-0rder (Z0rder)

/" Common object description (ObjectDescription)
/ Measurement scale (DimScale)

/ I-Shape Height (h)

/ Origin point ¥:

/ Part description (strPartDescription)

/ Flange width (k)

/' mass (massa)

/ Series (seria)

J View (McView)

/ Rotate angle (UZRotate)

J Scale

/ Running Meter Mass (masl)

/ Length (L}

/ Standard Designation (Designation)

/ Section of the part list (SpecPartition)

/ Section name (strSection)

J/ Mame

User Guide nanoCAD Mechanica

Edit

Check box
Radic button
List view
DE-Listbox
Combo box
DE-Combobox
Text label
Group box
Image

Panel

Ctrl+E
Ctrl+H
Ctrl+R
Ctrl+L

Ctrl+M

Ctrl+T

Ctrl+G
Ctrl+I

After editing, we obtain the form of the following form:
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[E#E=2| b ¥ @ HIBEEBEEADEK

Template

Close the form editor, clicio update in template.

DE\Templates\Template1 ’ Update template
= Form
[Poma
Secten of he padt ksl |""“"“"‘

Template will be saved in the database and will be displayed in the object manager.
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------ 2 Template111

b Template11110
» | Welded Connections

Now when you insert from the database will be able to also place the designation of roughness on thealts|f line
but when you edit your form will appear:
Roughness

\/ Ka 6,7
A

@ 1 U \ O O D O _I ' Direction of irregularities

-—

Option

No define -

1
L

Editing blocks nanoCAD

If the original graphics selecteddak nanoCAD, its attributes are also displayed in the form editor as available
variables.

BLOCK
Attribute Value .
Designation B1 Fields i!l
® Local
Edit.. —
/' Designation
/ Name
/' Overla
/ Overlapping entities
| J/ Z0rder
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When creating a form in the database and maintaining such a block is inserted into the drawing as a block of the
same source, only the attributes can be set up via a custom form.

5 /0

Option

Designation

B20 [E3
[ OK ][ Cancel ]

Control overlapping objects

Change hidden mode

" Main menuMechanical - Standard parts Cover- @IChange hidden mode
f\.
) Toolbar:@l(:hange hidden mode"Standard parts"

“2_Ecommand lineMCCHCOVER.

The command switches thesglay mode of hidden lines.

Mechanica 21 allows you to hide individual graphics elements. The overlapping nature of the base object or user
block is determined by a special parametiie overlap level Order. ZOrder- this is a numeric parameter whose

value determines the overlap priority. An object with a large ZOrder value overrides an object with a lower value.
Primitives nanoCAD have the lowest overlapping level and therefore are always overlapped by objects from the
database. That at an insertiorobfect Mechanica 21 objects nanoCAD did not overlap, it is necessary to disable the
switch in the object insert dialo@over primitives?
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Diameter of Rod length

User Guide nanoCAD Mechanica 21

— Material

Rod % Aluminium alloy

i'E 132 [P,

g ¢ Aluminium Alloy ANtz

g " Steel

€ Brass
" Copper |Llnriveteu:|
— Parameters @ @ ;I
Covering IEU * LI
Angle of rivet head [0.00812 [# Cover primiives

IF Q Mm1:1 ok | Cancel | Apply |

The area in the drawing that the base object covers Mechanica 21, is'Caltedur of suppression’An overlap
exists within this contour.

Procedure
1. Call command.

il
w

—

ﬂ_

u
\

2. In the context menu, select the desired view of the overlapped objectsal”, "Dotted" or "Switch".

Normal

Dotted

Switch
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Normal

Dotted

Switch

ﬂ_

ﬁ_

T

The comman
appends the
value. Those.
If a normal
overlap has
been
established,
then the
dashed line
becomes, and
vice versa.

3. Select the secant frame for the objects for which you wantaingehthe overlapping mode.
4. Repeat if necessary items 2 and 3, or complete the command on therikey".

Regenerate suppression contours

f‘\.
" Main menu:Mechanical- Standard parts Cover- [|+:+Regenerate suppression contours

’ Toolbar: D+:+Regenerate suppression contours'$tandard parts”

P el
ESOA |

e A‘:‘r—iCommand lineMCCOVER.

Regenerate the drawing and redraw the contents of the current viewport.

Before

After

amma

amma
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Move up

" Main menu:Vechanical- Standard parts Cover- BEvove up
f\.
? Toolbar:HMove up ("Standard parts"

e 3|

2 Lcommand lineMCMOVEUP.

Procedure
1. Call command;

7
e

2. Select the objects you want to move up;

3. Select the objects to be compared;
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.

4. After the selection is complete, the objects that need to be moved up will automatically increase|dp
level (ZOrder).

i
| —

Move down

i . _
Main menu:Mechanical- Standard parts Cover- [dMove down
)
Toolbar:=Move down (‘Standard parts"

| a3

2 Lcommand lineMCMOVEDOWN,

Procedure
1. Call command;
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2. Select the objects you want to move down;

s

3. Select objects to be compared;
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4. After the selection is complete, the objects that are to be moved down will automatically decrease the overlap
level (ZOrder).

i
— —

Part trim

Add part trim

" Main menuMechanicd - Standard objects Part Contour Trim- Ladd part trim.
f‘\.
" Ribbon:Mechanical- Library - Iadd part trim.
™ : .
Toolbar: "Standard objects” dladd part trim.

.‘i_f_ﬁCOmmand lineMCTRIM.
The command allows you to trim objects of metal structures.

Trimming with contour indication
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1. Call thecommand LI"Add part trim".
2. Pick an outline. A contour can be a line segment, circle, arc, polyline (closed and open).

P

3. Specify trimming objects.
If a circle or closed polyline is used as a path, the trimming objeetssted within the path.

If a linear path is used, the trimming object is selected from one side of the path.

4. Press the "Esc" button to end trimming. The object will be trimmed.

146

21



Trimming mode "COntour"

1. Call the commancl"Add part trim".
2. Select trim mode'COntour".
3. Draw a closed polyline path.

4. Pick a trimming object within the path.

5. Trimming an object is made.

Trimming mode "rectangle by tWO points"
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1. Call the commancl"Add part trim".
2. Selectrim mode "rectangle by tWO points"
3. Pick the first corner.

4. Pick the second coen

5. Pick a trimming object inside the rectangle.

6. Trimming an object is made.

Trimming mode "rectangle by thrEE points”
Allows for trimming at the desired angle.

1. Call the commancl"Add part trim".
2. Select trim modérectangle by thrEE points"
3. Pick the first point.
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4. Pick the second point.

5. Pick the sie of the outline.

A

6. Pick a trimming object inside the rectangle.

7. Trimming an object is made.
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Trimming mode "HOle"

1. Call the commancl"Add part trim".
2. Select trim mode'HOle".
3. Pick the center of the hole.

4. Pick a radiu$or the hole.

5. Pick a trimming object inside the circle.

6. Trimming an object is made.
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Remove part trim

™ : : . .

L Main menu:Mechanical- Standard parts Part Contour Trim- Remove part trim
™ : . .

L Ribbon:Mechanical- Library - Remove PEt trim.

f\
"7 Toolbar: "Standard partsi‘Remove part trim

ey
r./\

5 AN

i;ij--iCommand lineMCTRIMDELETE.
The command removes a previously ¢eelatrim.

Procedure

1. Call the comman"Remove part trim"

2. Specify the objects you want to reset and presger" (or press'Spacebar) to select all objects.

3. The specified objects will be restored to their original state.
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Add View

Main menu:Mechanical - Standard parts gAdd view

™ : .
. Ribbon:Mechanical- Standard parts B add view
™ _
. Toolbar:gAdd view (on toolbar"Standard parts"
f\.

2

Context menu‘gAdd view (on select object)

B
iifi_ﬁCommand lineMCADDVIEW.
Designed to quickly add a new type of projection from thgebof the inserted object to the drawing.
1 Select the object to copy.
1 Specify the insertion point of the object. Context menu commards / left / right / top / bottorrstandard
projection (to insert a particular projection, it is necessary that itdognézed in the object).
1 Context menu command=int, Anglemode selection switch, respectively the insertion point or selection
mode direction.
I Complete the cyclic command.
Adding a projection view to the object database can be done usingdheiewfrom the context menu for the
selected object.

Simplified / Full View

f\? Main menu:Mechanical- Standard parts ﬁEChange representation
f\? Ribbon:Mechanical- Standard parts ﬁEChange representation
f\? Toolbar:ﬁEChangerepresentation (on toolbar'Standard parts"

f\? Context menuﬁEChange representation (on select object)
E‘JECOmmandine: MCCHANGEREPRESENT

9 Press the button and select the database object in the drawing.

I Context menu commandsill, Simplifiedselect the object representation.
Switching presentation can be accomplished by usin@ifenge viewfrom the context menu fdahe selected
object.

Mirror Part

7 Main menu:Mechanical- Standard parts ﬁl\/lirrow part.
™ : .

L Ribbon:Mechanical- Standard pars - ﬁerow part.
i) _

L Toolbar:ﬁerow part (on toolbar "Standard parts"

B

& Ycommand lineMCMIRROWSTD.
1 Press the button and select the database object in the drawing.
1 Press=nter.

Occur along the axis of revolution objett

Regenerate STD parts

™ . .
L Main menu:Mechanical- Standard parts Regenerate Std Parts
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ﬂ Toolbar:Regenerate Std Parts (on toolbdStandard parts"

& Ycommandine: MCREGENSTD
The team needed to upgrade the graphics part of the object (s).

Operation

1. Call the command "Regenerate STD parts"
2. Specify the objects that you need to update or Enter, if you need to update all of the objects.
3. These objects will be update

User defined object

ﬂ Main menu:Mechanical- Standard parts FUser defined object
ﬂ Ribbon:Mechanical- Standard parts FUser defined object
ﬂ Toolbar:=2User defined object (on toolbatStandard parts"

mCommand lineMCCUSTOMOBJ
Tool User objecimakes it easy to group in objects nanoCAD and Mechanica21l into a single object. Custom objects
support the ability to ovesp other objects in the drawing.

1. Select thebjects to create a custom object.

2. Specifypart origin point.

3. Specify the drawingnsertion and direction.

4. In the dialog box, set thealue of the level of overlap of the obj@or Level Z).

Properties

Parameter Walue
Leveld 1e+006

v | Cut CADplatform elements

Q M1 ok | [ Cancel |[ Apply |
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When you create a custom object contour suppression, external contour of the object iScalitodetected

contour suppression external contour of the object. Subsequently, the control circuit is used when objects overlap on
the drawing..

Custom objects support editing with standard tools Mechanica21.

Managing Dependencies

" Main menu:Mechanical- Standard parts &Add constraint
™ o _
Ribbon:Mechanical- Library - &Add constraint

™ _
Toolbar:lﬁAdd constraint ("Standard parts"

S

2 Ecommand lineMCCONSTRAINT.
In the dialog boxConstraints:

Child object B % Be Parent object
|

Parametric constrairts | Assembly constraints |

I:E IE | Add constraint

F:E Bidirectional constraint

OK ][ Cancel ] Apply

Lo — o
In the dialog box set parametric and assembly (geometric) dependencies between database objects.
The window is divided into two parts:
Left - The child
Right- The parent object
Use B 1-selected obje@nd? were selected tthe choice made in the drawing, respectively subsidiary and parent
objects. After seleatig an object in the corresponding half of the window, a list of parameters of the object, which
includes:
i1 Property name
9 List surfaces (work surfaces)
1 The list object's parameters
9 List of installed parametric relationships
1 List of installed assembly consimés
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Child ohject Be <::|I Be Parent object
|
Parametric constraints | Assembly constraints |
i T GOST 780870 Ex. 1.3, 4
G-[[J Planes [f:] Planes
Parameters [#-15] Parameters

------ [} Parametric constraints

o oF | v

box Bidirectional constraint

[ ok || Cancel Apply

On two tabsiepending ParametriandAssembly constraintestalished relationship between parent and child
objects.

Parametric dependen@®nnects the parameters of objects.

Assembly dependenbinds workplanes objects.

ButtonT¥ New dependencllows you to create a new dependency
Buttone Delete dependenceletes the selected list dependence
When adding or editing button is activated depen"'ft gave dependencavhich allows you to save your changes.

Installing the parametric dependence

When installing the arametric constraints is associated parameters are recorded in the corresponding input fields
located below the list object's parameters. Selecting the link parameters by-dmkiohg on the corresponding
parameters in the list.
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Child object Be

T

Parametric constraints | Assembly constraints |
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Be Parent object

=-1F] Parameters
N b+ mass = 0.04333; /mass:

----- k—+ Bolt Head Width = 27; /¢
b Small thread step = 0; /%

‘ [ 1 | v

EE |¥| v Add constraint

..... k—+ Thread pitch = 2.5; #/p |:|

- EI--- Parameters

-

ib-d mass = 0.03128; //mass:
l|.|l Thread Length = 26; f;‘b|:|
i-b-# Bot Head Width = 16; /+
b Thread pitch = 1.5; //p

] | b

-~

-

g

Parameter is a child
objct

Installing assembly according

= Fbj.w|

Parameter of the

parent object

To install the switch assembly according to theAakembly constraints

Child object Be

e

| Parametiic constraints | Assembly const

raints |

Be Parent object

Choose binding surface by doutdicking on the appropriate working plane from the list.

EI[:E] Flanes
- [ OY s //OYPlane
- [ Work Plane 2 //WP2

MR rF | Vork Plane 1.//WP1
EI Farameters

' i |'r

I:E IF| Add constraint

Working plane child
object

[m] »

uﬂcﬁﬁlt@ o

(7] OY Ads //0YPlane -

(7 Splt pin ads //SP =
- [ Work Plane 1 //WP1 4
=[5 Parameters

h-nl mass = 0.03128; //mass:

-

4|

m | b

WP1

Working plane object

The distance between

bonding

planes

21

Selecting the plane can also be done visually in the drawing by clicking labelled plane and the linked marker
indicating the working plane of the object.
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I AEE
The choice of method depends overlay using the buttons at the bottom:
il Axial and surface alignment
o Surface alignment
Combination axis
i) Direction
Choose mutual orientath related planes using the buttons:
%> Counterdirectional
= Codirectional

Buttonk: Bidirectional constraint Enables tweway relationship in which a related parameter or surface of the
parent object changestWiappropriate changes to the child object.

Compound objects

i) . . g1 .
Main menu:Mechanical- Standard parts &' Connect objects

L. . . g .
Ribbon:Mechanical- Library - & Connect objects

Toolbar:=Connect objects ("Standard parts’

2 Ecommand lineMCCONNECTTQ
This command is used to overlay preset assembly and parametric dependencies on objects in the drawing.
After running the command wst specify.
1. Child object- an object that will be joining.
2. Parent object the object to which you will attach the child object.
Upon completion of the command will be imposed on the details of parametric and geometric constraints defined in
their script.

Recognition graphics drawings
f\.
" Main menu:Mechanical - Recognition- [TSymboI block recognition

" Ribbon:Mechanical- Utlities - [T Symbol block recognition

) Toolbar:[T Symbol block recognition (on toolbal'Recognition’).

B

2 Ecommand lineMCRECS

Using commands recognition of graphic objects will significantly speed up the process of registration as the
projections of old drawings and new, but made bydhaithout the use of any application.

Character Recognition is offered to carry out automatic or-semoimatic mode.

Mechanica 21 recognizes the following symbols and signs on the drawing:

91 ymbols, text callouts;

1 formats;

1 specification sheets;

7 table.

CallTeam
By default, the toolbar "Character Recognition” is not displayed.
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To invoke it, place the cursor pointer on the main toolbar Mechanica 21and click the right mouse button. In the
context menu, click on "Recognition".
You will see an additional toolbar

#rad i |

Character recognition

i

i

] Recognition formats
@ Recognition spefications

=== | Table recognition

Automatic recognition

To perform automatic recogion of characters in the drawing context menu after recognizing any symbol.

Automatic character recognition requires checking the entire drawing, so it is not recommended for use in saturated
drawings.

Recognize the main frame with the inscription enotagtihe source drawing contained within the Standard size, two
contour lines and the title block.

Entries in the title block recognizable drawing are automatically entered in the dialog box title block, add additional
fields and zones.

Recognition forms secifications

Information in the figure, placed on the forms specifications after recognizing transferred to Excel.
For correct recognition itself form the specification may be a block or drawn objects such as "Line".
The text in the cells of the form spécation - an object of type "text".

Dialog "Overrides"

2 Eshortcut:ALT+RBM (when you hover over a line or shading standard elet)e
It overrides the style of the individual lines in a standard cell.

Sample call

1. Insert a standard element, such-eedms.In the properties, select the rendition of "left view" and the type of
display "view with a cut".
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2. Do not get fooled by the hatch and press ALT+RBM. The "Overrides" dialog box.

™ Colour I M Ey line type j
™ Line width I By line tyy » |
I™ Hatch angle {degree) J45
I™ Hatch step |5.25
" Hide object

Options

Colour -changes the color of the line.

g

¥ Caolour
[ Line width
[ Hatch angle {degree)

™ Hatch step

—

™ Hide object

| JElue -

I By line t}"[j 4
& |
|

=

[

F

o]

Cancel |

Line width - change the line width.
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W Line width

i [T Hatch angle {d=gres)
[T Hatch step

™ Hide object
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Cancel |

Hatch angle (degreej controls the tilt hath. The parameter is active only for the hatch.

¥ Colour

¥ Line width

¥ Hatch angle {degree)
™ Hatch step

™ Hide object

| W Biue |

| =—070mm ~|
E

|5.25

o]

Cancel |

Hatch step- changes hatching step. The parameter is active only for the hatch.

¥ Colour

v Line width

¥ Hatch angle {degree)
¥ Hatch step

™ Hide object

| W Be 4
| 0.70mm =|
50
E

o]

Cancel |

Hide object- it makes an invisible line. The other parameters are ignored.
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=

¥ Colour I. Blue j
¥ | Line it | =———070mm ~|
¥ | Hatch angle [degres] IEC

¥ Hatch step IE LN
Hi 0K I Cancel |

If the setting"Show invisible lines" is "Yes", then the line will be displayed with a color according to the setting of
"Color of invisible lines".

Designing
Design fasteners

Threaded fastening

™ : : : :

L Main menu:Mechanical- Design- l'ElThreaded fastening
fh

7 Ribbon:Mechanical- Design- l'ElThreaded fastening

i) ) )
_ Toolbar: "Design"- l'E'Threaded fastening

=S .
=_tlcommand lineMCJOINT.
Tool for inserting a threaded fastening from library Mechanica 21.

Procedure

1. Specify the starting point of the threaded fastener in the drawing.

2. Specify the end point of the threaded fastener;Rheteners'dialog will open. When insertinggpols are

available to select the direction of drawirf8pecifying the start and end points defines the centerline of the fastener.
The intersected lines make up the thickness of the part package being fastened.
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3. In the"Fasteners'dialog box, customize the look of the threaded fastener.

_ The thread fastener insert dialog automatically saves the last selected template and

Note: diameter.

4. Confirm the settings with tHé\pply" button, or with the OK" button if you want to close the dialog at the same
time. A threaded fastener will beili.

[T

Editing a threaded fastener

You can edit a threaded fastener by editing tHeé@ded fastener” object, or by editing individual parts included in

the threaded fastener.

When editing, you can change the composition, diameter of the threaded fastener, as well as the parameters of the
individual parts that are included in it.
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To openthe threaded fastener setup dialog, apply any of the staadgirt toolsto the centerline of a group of
parts.

If tooltips are enabled in Mechanica 21 settings, then when you hover the cursor over the centellihezdhed
fastening'tooltip appears.

Threaded fastener settings dialog box

Eal 4 | NI E3 Template | Preview o

Bl Fasteners Type Standards ~ I3
..... [E Studs = Fasteners os 5.5
-[E) Template 9 Package thickn... 70 1

Wiew Frontal 5
Small thread pitch E
Simplified view 10
Screw GOST 22032-76 x 12
Mut .t 14
Washer = - }Ig
Washer * 20
[E]Hole simple GOST 11284-75 ¥ 22
Length 30 2*;
Upper chamfer |+ 210
Bottom chamfer |+ E
Fine {1st ling) jﬁ
Hole Thread Blind *
Washer x
Washer *
hut X
Nut * -
Qmut B B |[Te) s [ ok [ canes | [ Aopy

Template list panel
It is possible to save a threaded fastener template for later reuse of assemblies with the same set of parts. To work
with templates, use the buttons at the top of the dialog box, and below is a list of available templates:

------ @ Template 5

----- @ Template 10
- Iﬁlnmnmn 11
Button i-i"Create new templateddds a new empty template. When creating a new template, the required number of

holes is automatically added depending on thabwer of lines crossed in the drawing.

Button #<"Delete templatetemoves the selected tphate from the list. "Editing template" stores the current setting
of the threaded fasteners. It cannot be removed.

Buttoan"SeIecting insertion pointis intended to reselect the insertion point and the length of the threaded
fastener in the drawing.

Button EE"ManuaIIy select holes length and placemeopéns a window for setting parameters of a package of
connected parts.
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Parts type Parts width
: Part 30
: Part 40
| ok || cancel |

LMB clicking on one of the cells in thé&arts type"column switches the part / gap:

Gap in joint |30 Gap in joint |30
| — *  —
Part 40 Part 40

In the"Parts width"column, the thickness of the corresponding part (or gap) is set.séftarg the parameters of
the connection package, close the window with'thie" button.
The context menu of the list of templates contains the commands:
Add folder
Delete object
Rename
Import object
Export object
Send by email
Copy
Configuration tool
These commands are similar to those used indbgect manageMechanica 21.
Tab "Template”
The following settings are available on theemplate“tab in the center of the dialog:
i Fasteners properties
1 Package thicknessthickness of the package of parts to be joined, in mm.
1 View- selection of standard image projection.
1 Small thread pitch fine pitch switch.
1 Simplified view simplified / full image switch.
9 Details of the threaded assembly. The components included insinmlaly are listed here in order.
Screw
Hole
Spot facing
Washer
Nut

= =4 =4 -8 4884

=A =4 =4 -4 -9
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To select a part of a threaded assembly from the Mechanica 21 base, click in the cell of the GOST column of the
corresponding element.
The"Select objectdialog box will open the attachmigparts folder.

Hole simple GOST 11284-75 <
Hole Thread Blind ., 5 |
Washer by X
Additional settings for assembly components are avigilehen expanding the list:
Thread Blind
Length 29.92
Small thread step v
|ipper chamfer v

Button #<"Clear” in the right column of the list table clears the selected position.
Tab "Preview"

A preview of the threaded assemid available on the tab.

|Temp|ate| Preview | v

%ﬁ%‘éﬁﬁﬁ%

List of thread diameters

2 The"lightbulb" icon above the list indicates that the selected diameter value can be used for all o
- in the assembly:

B v The diameter value does not match one or more parts. Agsemiot possible.

12 v The diameter value applies to all parts in the asiemissembly is possible.

16

20

Button |%."Add part to template”
Adds a part tolte assembly after being selected from the list. The list of details available for adding depends on the
currently selected object:
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%_@ﬂ T+ ¢

Add washer
Add nut

Add counterbore

v

Washer GOST 11371-78(2) x
Washer GOST 11371-78 *
Washer h. |)<
Nut GOST 15526-70 x

Button @"Remove part from template”
Removes the selected object from the parts list.

Button I*"Dynamic selection"
Turns on the mode of visual selection of the bolt length after closing the dialog.

Graphical display type selection list
When inserting a threaded fastener, 3 display methods are available, selectetbhyettidastenarinsert part”

button on the bottom toolbar of the dialog. The figure on the button displays the currently selected display method:

e e il

With local out Normal insert type |Insert hidden fasteng

/FT' T LT T T

\

Displaying chamfers on holes
To select the options for displaying chamfers in the drawing, you must correctly place the marks in the hole

properties.
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= [Hole |simple GOST 11284-75
Length a0
Upper chamfer v
Bottom chamfer v
Fine [1zt ling]

Setting the hole type

To change the hole type, click on it in the connection part set and select a different typ&iricheobjectdialog

box that opens.

1= |

|50 273 smooth  Smooth Holes by Gap - Virtual hole
GOST 11284-75

= = 0=

For Screws by  For Screws by  For Screws by
GOST 1287667 GOST1287.. GOST 1287

b

Threaded Hole Thread Blind

Haoles for screws

CSN 021050

Rivet joint

™ : : : o
Main menu:Mechanical- Design- ﬁ Rivet joint
" Ribbon:Mechanical- Design- ﬁ Rivet joint
) Toolbar:ﬁ Rivet joint ("Design”).

= jECommand lineMCRIVET.

Insertion tool riveted joint parts of the base standard elements Mechanica2l
1. Specify the starting point for drawing the rivet assembly.

2. Specify the endpoint of the rivet assembly. When you insert the availabl@tabigice destinations
rendering.
3.

In the dialog boxnounting partsadjust the vies of the rivet connections.
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i W i
Package thickness: Rivet: GOST 10303-80 ,,
0 Holex GOST 14302-85| ,
LN Rivets S
i (& Template 1 I \L
¢ | &= & Q M1
QK ] [ Cancel ] [ Apply ]

To select the type of rivet base Mechanica21 click irrithe.
To select the type of bas@enings Mechanica21l click in thele for rivets
It is possible to savéne template riveted joirfor later reuse assemblies with the same set of items. To work with

templates use the buttons at the top of the dialog box, and below is a list of avaiaplates:

Package thickness: Rive

70| Hale

KM Rivets

----- @ Template 1
----- @ Template 2
----- @ Template 3
----- @ Template 4
----- @ Template &
----- @ Template &
----- @ Template 7
----- @ Template &
----- @ Template 9
----- (& Edited template

"Editable Template" stores the current settings bolting. It can not be deleted.
Button =Create a new templat@dds a new blank template.

Button #<Delete templateDeletes the selected template from the list.
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In the context menu templates available commands:

Add Folder

Delete object

Rename

Import from file

Export to file

Send by eail

Copy

These commands are similar to those used ihe Object Manageévlechanica21.
ButtonrSelect the insertion point and the length of the riveted joDesigned to reselect the insertion point and
the length of the rivet assembly drawing.

Button=Set package connection manuall@pens setup package of the parts.

=A =4 =4 -4 -8 -89

Parts type Parts width
: Fart k1]
: Fart 40
| ok || cancel |

Left-click on one of the cells in the column "type items" to switch the item / gap:

Gap in joint |30 Gap in joint |30
| — * ———

Part 40 Part 40
In the "Thickness" is set to the thickness of the relevant part (or gap) After configuring the package connected, close

the window by pressin@K.
The right side of the dialog boxounting partds a list of values diameter rivets.

[ N ]

=== B e A e
o

=
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When you insert the rivet connections are available 3 ways to display selectedimgtomode riveted joinatthe
bottom of the dialog box toolbar. Drawing on the button displays the currently selected display method:

With a local cutaway

i |

Normal Box

il

O B

Insert hidden
available (front and side) display riveted joint:

[

2 type

f

Front view

¢

_Left side view
You can choose thgpe rivet connections:

The number of types depending on the type of r

W L

Automatic detection of packet coection

When you insert the rivet connections made automatically recognize the boundaries of the parts. If the line crosses
the insertion directioperpendicular toa few segments in the drawing, they are defined as the boundaries of parts
and installs Comection:
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Insertion point and the length of the rivet assembly are detedchautomatically based on the thickness of the
package details.

Editing riveted joint

A dialog box settings riveted joint, apply any of the stangaliting toolsto the centerline of the group details.
If the settings Mechanica21 included tooltips, then when you move the cursor to the center linewiRisieo
connection”.

Remove fasteners

9

Main menu:Mechanical- Design- ®iDelete parts

Ribbon:Mechanical- Design- ®pelete parts
™ _

*  Toolbar:Design- ®ipelete parts
“2_tcommand lineMCDELSPART.
Operation

The function is intended to remove the fastener bolt or rivet connections. Openings by bolted or riveted to remain on
the drawing and in the object manager.
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Ohjects o x Untitledd* =
X BEeQ
= -ﬁ Part [7]

=% Balt joint

T BoltM12 # »70 # GOST 7795-70

i B} Counterbore 17x24 places for bolts GOST 1287667
T Hole 12424 6808 simple GOST 1128475
~-FF Hole 12427.2273 simple GOST 1128475
T NutM12 # GOST 2526-70
LT washer 12 #GOST B402-70

To remove fasteners bolting need to run the function and choose the item that came bolting.
Objects o x Untitled0* =
BX|RBIE[%Q
=] -3 Part [7]

=% Boltjoint
----- ‘@’ Bol M12 & »70 # GOST 7795-70
B Counterbore 1724 places for bolts GOST 12876-67

T Hole 12424 6302 simple GOST 11234.75
T Hole 12427 2273 simple GOST 11234.75

The remaining holes.
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Objects o x Untitledd* =

BEX|IRBIE %

= S Part (2]
B Hole 12¢24.6808 simple GOST 11284-75

- T Hole 12427 2273 simple GOST 11284-75

Details of rotation

Design details of rotation

™ , _ _
Main menu:Mechanical- Design- W2Create shaft
™ , _ _
Ribbon:Mechanical- Design- 2 Create shaft

f\.
’ Toolbar:#PCreate shaft ('‘Design").

L2 Lcommand lineMCARBOR,

Basic rules

After invoking the command, pick an insertion point.

Set the shaft direction by moving the mouse.

Left clicking creates a shaft segment.The commandirenaetive and allows additional segment to be drawn.
Construction site21 autedetects the insertion point of a graphic element which is to be inserted, and acquires its
geometry from a standard database.The-datded elements are highlighted in coddter the insertion command

has been invoked, elements are highlighted at the mouse movemeruiickeft confirm.

Dialog boxEditg shaft
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Edit Inser

tion Help

|3 Leftside| W9 Shaft | B2 Right:side|

Show / Hide sectioBtandard fittings and details sectig

Add element

(5

Insert Group

Edit Object

Insert design

Add view / section

Scale of details and shaft sections

ﬁgm@@a@h

:

Shaft section displays methods

' Name Length | D [
DIN ISO 14 94.3893
GOST 1139-80 54.7626
Shaft 95 95 ->
Standard fittings and details :I
‘.
= )
DIN1448 DIN1443 DIN748 DINISO14  GOST GOST GOST 1
1139-80  12080-66 12080-E... 1
o | O |
£4
N E NN EEEE R
D WD o e s i Qm

21

Composition tab "Standard fittings and details" is defined folder structure in the systenidolfes" Database
Construction Site 21.
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= Shaftz

|1 Ball bearings
|- Bearing Bodies
|- Center holes
|71 Couplings

|- Details

|- End Caps

-7 Grooves

-0 Keys

-1 O-rings

11771 Plain Bearings
11771 Pevolution Saolids
I-1==h Ralling Roller Bearings
=51 Shaft Endz

=51 Shaft Segments
=51 Sleeve Gaskets
I Spring rings

(& Rotor

In addition, in the tabs of the Edit shaft dialog are included
1 Toothwheek
9 Efforts
1 User folders

S

b ain options | Standard elements | Spmbols | Forms | Special features

[+ % Standard

= 'ExEdit Shaft
@ path ta TOOTH-WHEELS group MCS| Tooth-wheels
=F= Efforts MCShCalculations\EFFort:

i Path ko IJSER OBJECTS 1 group
|27 Path ko USER OBJIECTS 2 group
&4 Path ko IJSER OBJECTS 3 group

Path to these elements are specified in the opflonstruction Site 2{Standard EEments>Edit shaft).

Editing section of the shaft
Left-side | 9 Shaft | B2 Right-side

M arne Length 0]
Shaft an 5 —
Shaft 10 15 —
Shaft 25 5 e
[ GOST 7242-81 Ty...
Dependence 17.9571

HIGOST 7242-81 Te._.
Click on the symbol "Plus", a list of componefus editing.
When you specify a string in the column names in the drawing selected component is highlighted.
To modify a standard component, doubliek the left mouse button on the name of GOST. In introducing the new
values for the editable portion tife shaft all the changes are immediately displayed in the drawing.
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Purpose size details in the dialog box

To select the size of the base bearing the dialog wiriddinshaft.
Specifying the columnameto GOST bearing, check option; bearing the figuraughbighlight.

Double click the left mouse button on the designation of the bearing or click once on the ico lit
In the dialog box, this bearing sizes choose. Selection window will size bearing.

Complete the command by pressing OK and close the dialog box.

Similarly edit all items bearing assembly.

Dynamic display sizes details

The quickest way to seléey the size of partsa dynamic view of all of its dimensions by moving the mouse
pointer to the lefright and updown.
Specifying the insertion point of the bearing on the shaft, select size bearing.

/|

g ™

4
14
-\

b -

| A

\/_
I
/

W

When you move the pointer of the available bearing sizes select those that meet the internal diameter of the shaft
and the combination of the bearingdt¥i and outer diameter correspond to the current cursor position.

Export shaft to an external file

For detailing received shafts can be exported to an external file. Double clicking the left mouse button on the shaft
axis edited activate dialdgditing shdi.

In the dialog box, display thedit and select from the drop down list of commands stirgort to a file

Then you want to fill the frame and title block specify the file's location.
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Setting step drawing

i)
In the setting: E select Standard, and set tiwsired spacing.

= Standard
Highlight color E Green
Color of cursor, plane ... M EBlue
Show invisible lines Mo
Color of invisible lines O Color 12632256
Default layer LIBRARY_ELEMEMTS
Default hole layer LIBRARY_ELEMENTS
Hatch step 15
Grid pitch 5.0
Use grid Yes

Setting the stage shaft
After setting the insertion point of the shaft when rendering, you can use a dialog box to set options stage:

s = B e

SO

After clicking on theshaft, you can choose the types of shaft ends.

Determining the size of shaft section in the status bar
When rendering stage shattthe status baranoCADin the lower left corner of the window displays its properties.

Determining the size of shaft section in the dialog box

When you specify a dynamic image stage shaft, the-dligk context menu and enter thelibe dialogue.
A dialog box shaft , in which you can enter the exact values of the diameter and length of the shaft portion.

How to edit areas of the shaft?

Edit shaft areas in several ways:

"Visual Editing": select an editable area and dynamically change its geometrieaisims.

Specifying the exact plot sizes in the dialog box, doghitk on the axis of the shaft left mouse button and change
the section of the shaft in the dialog boxiting shaft.

Another way to call the same dialog bogoint to the shaft axis andiak the right mouse button.

Placing snap ring groove

When placing grooves retaining rings for automatic recognition of the diameter of the shaft and the insertion point
on the shaft must first be placed bearing.
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Intersection

i

To specify the position of the groove snap ring must be attached to the shaft or to the end of the bearing.
Automatically set the dependence on the position and diameter of the retainihgrooges.
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Placement of the retaining ring

When plaing the retaining rings for the automatic recognition of their size on the shaft mustédregmged
groove.

-,

]

Yy
%

a—
=1

To indicate the position of the ring is enough when you insert attached to the groove (it is highlighted in the
appropriate color).
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Accommodation details "cover"

For details of accommodation "cover" is necessary to consistentllitiing on the bearing, and then on the shaft
portion. Automatically creates a cap with the attached parameters of the situation, the diameter of the bearing and
the shaft diameter.

e
[
by
T
L E I
- A4
_ L
R ;

Accommodation details "Glass"

When placing parts "Glasss necessary to specify the series bearing cap.

Choose from a glass balgkechanica 2Dart, direct the cursor on the bearirige highlighted. Click with the left
mouse button.
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It is further proposed to select the covelirect the cursor on the cover, it is highlightedick the left mouse
button.
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fﬂ% \ G 77 77 B }‘Yﬁ
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e
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In the dialog that appears, click OK insertion cup.
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Templates beangs

In the design of supports shafts are encouraged to use the mechanism of group insert multiple pieces of bearing
select the desired template. If no suitable template support, it can be created. This technology is similar to
technology insertion into ara@wing fasteners from the selected template.

The pattern of support may include the following parts: bearings, wear rings, bushings, glass retaining ring grooves
for them, locking cover, parts of gears and other parts of the base of standard parts.

Havinga set of templates with a single command, you can immediately draw the option selected in the drawing of
bearing.
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Insert the template bearing support
Double click the left mouse button on the axis of the shaft of the edited call the corresponding diaktg oo

bottom of the window, click on the icomsert grou .

Design pinion shafts

In the dialog box, dect the folder Editing shaft gears and select a template cylindrical gear shaft.

After selecting the parts "cylindrical gear shaft" mouse pointer is displayed as a standatdicrddse arrows and
the image of a small green square (standard view) nWba hover the pointer on the shaft, this area will be
highlighted in green and contains the insertion point of the ring gear.

In the dialog box, spur gear option

Take the rate you need to click on the ddapvn list of the calculations and indicate whitdm you want to

transfer

render (or gear wheel).

The option is available if a calculation has been created. To insert an object into a chain of objects, click OK. After
applying the gear, the cursor pointer takes the standard form. It is further propasatinue drawing the next part
of the engagement.

Drawing on the results of the calculation of gearing

Original drawing:

|
T

Double click the left mouse button on the axis of the shaft, call the dialog box Editing shaft.
Tab gears.

Select a template cylindrical gear shaft.

By clicking the left mouse button, set the insertion point on the lower shaft gear
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Move the cursor pointer to the wheel on the upper shaft (ring gear is highlighted in greealjckeft confirm
your choice.

In the dropdown list of the calculations, specify the desired (inexample- calculation with the name of

21

"Example of calculation") and select what should render the lower portion of the shaft (in this ex&Bgae").

Click the OK button. At the request of the "Insert object in the chain of objects?" Answer "yes".
Pres ESC to finish drawing commands engage and close the dialog box.

L
S I W

As a result, the drawing rendergdir of gearing with deposited assembly dependencies.

Shaft chamfer

f\. —
" Main menu:Mechanical - Design- Shafts- Lr-Shaft chamfer
" Ribbon:Mechanical- Design- ;Shaft chamfer
f‘ﬂ = .
Toolbar: 4 Shaft chamfer ("Design").
“2_Ecommand lineMCACHAMFER.

Operating procedure
To insert a chamfer is necessary to run a command and select the portion of the shaft.
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The chamfer is automatically adjusted to the diameter of the shaft portion. Fixing chamfer happens when you click
the mouse, and then open dialogue Bewahding.

Fropertiez

Wiy
{* Chamfer

™ Fillet

—Parameters
Shaft Diameter

R adiug af fillet

A &

Charmfer zize along v

Size of chamfer along =

T

Q M1 K Cancel Apply

After closing the dialog construct chamfer automatically.

Shaft fillet

™ , : : :
Main menu:Mechanical - Design- Shafts- l‘.‘ﬂShaft fillet.

™ : : :
Ribbon:Mechanical- Design- JﬂShaft fillet.
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f\.
) Toolbar:l:‘ﬂShaft fillet ("Design").

2 tcommand lineMCAFILET .

Operating procedure
To insert, you must run the command interface and mating portions of the shatft.

Fixing interface brings up a dialog transition.

Properties
Parameter | Yalue
Shaft Diameter 20 -
R adius of fillet 1B

/—’

Tranzition

v Cut CAD-platform elements

7 &

Q M1:1 ak. I Cancel | Apply

After closing the dialog interface to build automatically.
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Design of pipelines for internal and external cone
!ﬂ Library: Pipe fittings

For example:

Pipe fittings- Connections on Egtnal Cone GOST 139xx74 - Pipes
Pipe fittings- Connections on Internal Cor&sOST 160xx70 - Pipes

Two ways to build a pipe path

First - automatic connection of two pipe fittings elements.

When joining the program selects the shortest distange:length is calculated from the minimum values of the
linear section and minimum bending radius of the pipe diameter.

The parameters are set in the pipeline Mechanica 21 fe&mg).

=
Relation of minimum bend radius to diameter of pipe (Rmi 2.0
Relation of length of minimum linear segment to diameter z.0
Highlight calar of edited seqgments O Green

To automatically connect the two valve elements specify the connecting member (bushings, elbows, tees, crosses),
hold down SHIFT. Mechanica 21 generate trajectorydrel displays the dialog box with the geometric size of the
segment of the pipeline. If the proposed path will not suit you, it can be edited in the same window.

Second- step by step construction of the pipeline with a consistent set the directiomgtiddéthe pipe segment.
Step task trajectory pipe begins with the first element of the valve. The insertion point and pipe diameter are
determined automatically.

Next, follow the prompts on the command line, you can create the path of the pipelingtecliysntroducing

straight and arched portions.

For automatic connection of the pipe end to an element of reinforcement necessary to open the context menu.
Select option C bonds and provide an element of reinforcement with which to make the connection.

Call the following context menu again by pressing the right mouse button.

Select it as the pipe sections need render.

The compound can be performed in three or five sections.

By clicking the right mouse button to complete the command.

Sequence of piping degn

Apply hole.

Insert from a database element "Pipe".

Choose from a database element "Hole taper thread.”

Specify the coordinates of the conical hole.

In theopening taper threadeset nominal thread. On the second falmperties, set the length and dieeter of the
hole drilling.

Complete the command by pressing ESC.

Place details of the reinforcement.

Assembly according to angles and taper thread throughs applied automatically.
Insert from a database element "Pipeline fitting".

Choose from a databaseglent "Unions".

Hover your pointer to the hole and click the left mouse button

Complete the command by pressing ESC.

For pipelines on external cone
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Insert from a database element "Pipe" in Model.
Upon completion of the construction will be offered autonzly add nipples and nuts to the ends of the pipeline.

h?/ Build nipple and nut at ends of pipe automatically?

[ Yes | No

If nipples and nuts have beendad automatically, you need to place them manually.
Choose from a database element "Pipeline fitting".

Choose from a database element "Nipples".

Hover your pointer to the end portion of the pipe anddiék

Select size and click OK.

Complete the commariay pressing ESC.

For pipelines on internal cone

When selecting the pipeline on internal cone selection dialog appears connects equipment automatically added to the
compounds of the inner cone, depending on the type of environment and the type of pimpiedkor
hemispherical). For a spherical pin structure parts will be as follows:
1 GOST 1604370 nipple
1 GOST 1604870 lock ring
1 GOST 1604770 Bolting
For hemispherical pin composition details:
1 GOST 1604270 nipple
1 GOST 1604670 Bolting
Thread the other ehof the pipeline construction include:
1 Choose hardwarereappears dialogue "set of equipment.”
1 Building and- at the second end of the conduit parts to be added to set the same parameters and composition
as the first one.
9 Do not build- further details Wl not be built.

Example of construction of the pipeline on external cone

To the connection details automatically recognize your size and were-dbjerdent, the figure should be placed
initially element reinforcemeror opening.
In our example, we Wiadhere to the following order: Insert pipe nipple and nut.

e 1 g e

Ec— l
Hole |‘== U)l =
itting element Nipple Nut

Object "pipe" can draw only pointingibanyelement of reinforcement.
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B
1

B

For applying objectiependent connection details on previously gdacomponent is enough to point to the
workpiece aperture cursor pointer. Base item is highlighted in color.

190



User Guide nanoCAD Mechanica 21

Midpoint
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Automatic determination of size and pipe insertion point
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Automatic determination of size and the insertion point of the pin
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/ Inkerseckion
g
O\

Automatic determination of size and the insertion point nuts

Group inserting objects
For piping design, you can @ tool group insert objects.

Dialog boxInsert groupand organize the group result.
To use hegroup must first create it. To do this, use the following steps:
1 Added to the drawing details of the object manager
1 Through dialogueDependency Managemeratr automatically when you insert constrain standard parts are
dependencies between components.
1 Group is created through dialogieecreate groups
The group must be incomplete, ie does not include fittings or pipe.
Instead, when you insert the missing fittings group will be requested(items) in the drawing.

Set the method of overlapping pipelines
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1 I
We indicate the horizontal pifes an object to which the selected throughs must be higher.

11 AR 1 A1

e — -P—~--——~—H--r‘—'~—-—
T S
LA [ (T
Connection is brought
in front of the tube

1 1Y
1

|
EE T T3

|
5T e — )
1 i

After clicking on the icon Overlappinobjects get a new version of the layout.
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Bring to Front
Send to Back

Distinguish compounds and by rigtlicking, we show irthe context menu line Move Up. Horizontal pipe is above
all the elements.

el el kL EL
s

s
| H

Creating a crossection of a connection

Across-section of a fitting connection can be created at fitting insertion time, as well as by editing a
previously created connection.
To change the view type of a fitting connection, each component must be edited individually.

In the GOST number-titled dialog, switch to the Properties tab and activate the Aspect View option.
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. Q, mi:1 | ok

I

Apply

] [ Cancel

Once the representation type has been changed for all the connection components, their overlapping
method should also be adjusted. To achieve this, pick a component, call up the context menu and

place it above or under another component.

JW&YF

h {/f/—\nk_**

21

Select the nut and invoke the content menu , choose send to back , Then choose the object bbhhrel i

should be placed.

ikl
ST
Biaibessun = A 1) IR
R ER Nl Bring to Front
Send ko Back

Giving the command overlapping objects, we corrected geometry.
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Editing pipeline trajectory by Grip Editing

Select a pipeline and use the grips to move the nodesitfomt node is edited , the relocated tube is parallel to its
original and its neighbouring segments are adjusted automatically.

Polar; 65,2581 < 90

Nodes located on the endpoints of linear segments may only be relocate along the axis of the current segment.

Editing pipeline dialog

Doubleclicking on a tube to open the edit pipe dialog:
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Segment parameters Alignment

Number 4 0 p

Bend radius | — L 7 # | 0

G ¥ EBE&E oK H Cancel ]

Segment parameters
Murnber 4,0 |

To edit a trajectory using the step by step connector , first pick a tube segment. The segment will show in different
color.
For linear section given length parameter is set.

Length 100,000
For arc sections,the bent radious parameter is set.

Bend radius 28.000

The following sections of pipelines alignment options:
| Vertical alignment.

. Horizontal alignment.
L Object perpendicular alignment.

{'? Object parallel alignment.

"{/ Object parallel alignment by distance.

2 lundo last alignment
In addition, the following editing options:

1
I Base parameters change.

Editing properties of pipe

Editing tube properties , start the base parameters change command to set the material and geomdrg parame
the tube in the dialog.
On the Properties You can change the display pipeline (filling, cut).
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Table parameters | Fropeties | Dependences|

Fipe diameter W all kd aterial b azz Tm/l
Thicknesz [kal

12418H10T (0114
20

208
AMr2m
M2

00 T f L
N =

I*F- CLMI:l ] ][ Apply H Cancel
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| Table parameters Properties
| Parameter Walue
Fill
|Front
| Section view
| Common use
[# Cut CAD elements
Te QM oK H Apply H Cancel

"F'E Saving the pipe to an external file
After selecting this command, a dialog kidie block When information is entered in the title block, it is proposed
to specify a filename and locatio

i+ .
Extend pipe
This function connects the pipe to a fitting or to a free end of another pipe.

Import PCB format IDF

f‘:; . . . T . .
Main menu:Mechanical- Design- :D:Import *.idf (*.brd) files.
-, -
" Ribbon:Mechanical- Design- EDEImport *.idf (*.brd) files.
fg-:‘ HilH . . .
Toolbar::D:Import *.1df (*.brd) files ( "Design").

NS

“_Ecommand lineMCIDFCONVERT.

After calling the command, the system asks for a file with the extension *.Emn (export file format from the IDF
Orcad) or *.Brd (export file format from the IDFECAD).

Caution! To import of PCB with components also required a library of components that must be maintained with
the same name and in the same directory as the file of the PCB. PCAD library file has the extension *. Lib, file
libraries Orcad *. Emp.
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Name Height « Package SM/C_1206
v |"-"|E|i|'| BDEII‘d 152‘“} E F'art number D
v| DAX/D100/P400/43 25400 :
v| DAX/D150/P500/51  3.8100 Blement typs | Resistor M
v DIP100/24/W6D0/L1.. 40640 Color I
v| CPCYL?D700X1400/... 355600 P
v| CON/P/100/VH/TM1... 25.4000 —
v T0220 20,3200 AEmEter
v| BR/400X400X400/P... 10.1600 Resistor type
v| RAD/1100X330X870/P 22 0380 Nominal power -
| v SM/C_1206 |16510 Nominal st 5
v| SM/C_2817F 2 7940 ominal resistance
¥| LTF 0.0010 Resistance measure unit :]
W
v E:gmigg gﬁ}g Mominal resistance tolerance :]
v TO237 76200 Moise level group
v CYL/DAD0XS00/P20... 12.7000 Temperature stability class
Climatic implemention description
Supply document
Draw drilled holes
[ Selectal || Cearal || ok |[ Ay |[ Cancel

The system reads the information from the file. It is further assumed that the user can check dritiwihrac

dialog box IDF.

If by reference numerals may determine the type of element, the Mechanica 21 automatically assigns the appropriate
circuit parameters and fill color (can be changed in settings).

Thickness (height) of the element is taken fréwa import file, and if it is not defined in it, the item is automatically
assigned to one micron in height.

The user has the possibility to limit the detail card by disabling generation of the individual (or all) of the elements
and hiding holes in the boh
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Mame Height * Package FIDMARKT
¥ | Main Board 15240 2| Part number 0
v| DAX/D100/P400/43 25400
v| DAX/D150/P500/51  3.3100 Element type ~
v| DIP100/24/WE00/L1... 40640 Color ]
v| CPCYL?D700X1400/... 355600  Specification
v| CON/P/100/VH/TM1... 25 4000
v| TO220 20,3200 T EEE
v| BR/4D0X400X400/P .. | 10.1600
v| RAD/1100X390X870/F 22 0980
v SM/C_1206 16510
SM/C_2817P 27940
LTP 0.0010
| FIDMARK1 |0.0010
v| FIDMARK2 0.0010
v T0237 7.6200
v| CYL/D400X500/P20.. 12,7000
Draw driled holes
| Selectal || Cearal || OK || Apply || Cancel

a
= E R | P !
J,.f M H a o
O I -
i §=5 9
.

I\
() @ L

1 [ M
| =" ™

After clicking the Apply or OK button automatically generated drawing board. It is placed at the origin, and can
thereafter be moved by the handles.

The Apply button allows you to continue editifgetappearance and composition of the board with a graphical
preview of the drawing.

PCB editing by doublelicking on it and in the same dialog box, change its structure or appearance.
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Engineering analysis

Calculation wizard

" Main menu:Vechanical- Design- Calculations- Calculations wizard
™ . . . .
Ribbon:Mechanical - Design- Calculatlons wizard
f«.
) Toolbar:CaIcuIations wizard ("Design").

Q,,'ECommand lineMCCALC.

Fundamental rules

1. Calculations wizard allows you to edit all the calculations are available in thedigardless of the graphics
platform. To create a new calculation required, specifying the desired type,otickcalculation'
2. The calculabn results can be displayed directly in the calculation manager.
3. The type and number of parameters displayed in the dialog can be edited by the user at his discretion. To do
this, doubleclick in the right part of the dialog box cause the viewer to edit.
By default, the dialog box takes the following form:

e s = R

Beam calculation J
Static shaft calculation

Cancel |

When installing the mouse curson the name of the calculation are available additional options.
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8- B,aarn calculation Initial data: J

-- Beam calculation
- Static shaft calculation Type of gears: Straight{eeth.
Angle between axes: 50°.
Ratation frequency of driven gear shaft, 1/min: 200.
Torgue moment on driven gear shaft, Nm: 300.
Required resource, h: 10000
With tooth head modffication: Ma.
With height comection of teeth: Yes.
With tangent comection of teeth: Yes.
Reduction transmission: Yes.
Load conditions: Average nomal.
Mumber of gearing scheme: 3.
Type of bearngs in supports: Raller.
Reverse transmission: Mo.

Cancel |

Toolbar
O Create- Activates the calculation type depending on the selected window.
x Delete- Removes the created calculation

= Open- Opens previously saved on the disk calculation

=
Save- Saves the selected calculation on disk in a file * .mcc

= Edit - This command opens the window for editing the calculation results
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Iritial data: [

Type of gears: Straight-teeth,

Wwial form of tooth: 1.

Angle between axes: 907,

ear ring width: 41

Duter tangent pitch: 2.5.

Bwerage normal pitch: 2.5
Reduction tranzmizzion: Mo,
|Diameter of gear-cutting head: 100,

Firicn Gear
Mumber of teeth 52 104
Coefficients of initial operating contaur
dizplacement nz 0.2
Coefficients of change
|of calculated thickness of booth 1] 1]
B aze results:

Firion Gear
Cuter cone digtance, mm 145,344
Bwerage cone distance, mm 124,844
Ratio 2
Bngle of pitch cone 26.56517 634349
Coefficients of initial operating cantaur
dizplacement nz 02

0k, ] [ Cancel

Upon activation, the report window, the user can enter their own value and remove unnecessary.
Default report templates for calculating gearing placed in a folder
C:\Program File§NanosoftMechanica 21Reports Templates

Calculation of gears

The calculation is made on the basis of GOST 2i8b4hereinafter the Standard) "Cylindrical gears involute
external engagement for strength calculation.”. The standard sktsbthe basic design according to the definition
of the contact strength of the active surfaces of the teeth and tooth strength at bending metal cylindrical involute
external gear transmission for general industrial applications with source circuibidaace with GOST 13755

81, modulus m / 1 mm, working with lubrication oil at peripheral speeds v<=25 m/s.

Methods for rendering the gear

Designing gear can begin in any sequence. What to do in the first-plecealculation or drawing geait doesnot
matter.
The wheels that were drawn without calculation, it is always possible to adjust the results of the calculation. All
geometry is adjusted automatically.
Approaches to the design of the gear in Mechanica 21:
1. Draw gear without calculation by eming the wheel settings dialog.
2. To calculate the gear and the results of calculation render mesh.
3. To calculate the transmission stage and assign the result to the transfer were drawn without prior calculation.
4. Use the template file with the initial data the calculated transmission gear stages and drawn by the circuit
of the gearbox. By changing the raw data calculation, to update the geometry file template steps gears.
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Drawing wheels (gears) without calculating
We choose to base parts of the gear patter

) U 4

Selection zet Selection setz  Bewel Shaft-Gear  Bevel gear
iy 2

Hale Finian Type Spur pinion Spur gear

We define the insertion point and the direction of its rendering.
You can enter the desired design parameters designed wheels dialog. The default render wheel without calculation.

Calculated parameters of pinion [gear T ake from analyziz

Fitch 3 = No analysis ='.v.} Bz
Ring width of pinion [gear] :35

Murnber of teeth |22

Angle of teeth inclination 15

fngle of gearing 16,4445

Coeflicients of displacement of initial |
operating contour of adjacent gear

Number of teeth of adiacent gear |22

(ther parameters

Farameter Yalue . A |

Shaft Diameter a0

Left hub diameter 45
[Right hub diarneter 45

Left hub extension 10

Right hub extenzsion 10 i
@ ﬂ:* ﬂ* [ k. l [ Cancel
b4

Personal application assembly dependencies on a pair of gearing on the calculated spacing.

Drawingengagement of calculations

1. We choose to base parts of the gear pattern.

2. We define the insertion point and the direction of its rendering.

3. Since the calculation is done, select the desired calculation from the dropdown list.

4. Specify which element engagemeender on the results of the calculation (wheel or gear) and click OK.
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5. After drawing one element command remains active. To complete it, click with the ESC key.

B

To assemble the wheels and gears on the calculated spacing options use gearing and Remove gearing.

How to set the point of insertion of the gear?

After selecting a template Mechanica 21 prompts you to specify the insertion potheaticection of drawing of

the selected type wheel.

If the drawing already has a shaft portion, which is supposed to place the wheel, the insertion point is automatically
determined by the aperture of the shaft portion of the highlighted cursor pointer.

7 £ i ()]

k-

The approach to the calculation of gear
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Gear is regarded as an indegent object, for which the specified power and kinematic characteristics of the input
or output.
Gear is an element of the designed gearsBlection is carried out of the engine is determined by the overall gear
ratio is carried out by a breakdown oétfear ratio gear stage determined power and kinematic characteristics of the
gears of the individual stages.
In the proposed algorithm, the requirements of GOST completely soaked.
According to the calculation results can be obtained:

1 geometrical charactistics of the gear train designed;

1 data to monitor the accuracy of the gears;

1 data to estimate the gear strength (allowable and actual voltage as in the contact and bending endurance

calculation teeth, and the teeth in the calculation of the maximum rottte@ction);

1 degree of loading gear on these kinds of stresses.
Estimator(a program for calculating the gear) allows you to perform two types of calculations:

9 designing new gear for a given load, durability, desired igg#r and other parameters;

1 check the specified gear strength.
In the first case, the estimator first transfer designs (in our versiothe basis of conditions to ensure contact
strength), that is, defines all of ggeometric characteristics, including module and spacing, and then to check on the
strength of all kinds of stress.
In the estimator of the second embodiment is not used for design, but only for testing the strength of the
transmission, the geometric chetexistics of which are already known or jolefined.
For the two types of calculations in the dialog box Calculations toothed cylindrical gear are two options provided for
data input:
Each type has its own form of payment report with its source datasaomn characteristics of presentation of
calculation results as well as its report templates.

Cylindrical Gearing Strength Analysis

!ﬂLibrary: Calculations Spur gears Cylindrical Gearing Strength Analysis
In what follows the parameters and characteristics related to the gear, given the index 1; relating to thitbevheel
index 2.
The initial data are encouraged to use:
9 typical transnission loading mode (GOST, features 32, p.106.) or load sequence diagram (GOST, features 14,
p. 63);
1 the torque on the shaft of the wheel ge@2, N * m (if the load is variable, then how current torque accepted
most of longacting);
Wheel speedn2, mn. - 1;
the gear ratio gear set;
the type of gears (spur, helical, herringbone);

tooth angle s ;
offset coefficients source generating circuitl and x2;
transmission type: reversible or irreversible. By reversing ofraeersing gear transfer meant a tway or
oneway load application;
i term transmission servieed h, h;
1 material and a method of chemig¢hermal hardening of gear wheels and transmission calculated;
1 the location of the calculated gear in the drive according to the scheme in accordance with GOST, p. 58, fig.
13a.
Enter the initial data for the desi@f the transmission by means of the dialog box, shown in figure:

A =A-=a -4
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Type of gears Straight-teeth Kinematical scheme ol
Angle of teeth inclination [ I I
Riatio of gear transmission P [—]

Fotation frequency of driven gear shaft (1/min) PDD Load conditions Average equalprobable j

Taorque maoment on driven gear shaft (Nm) 600 ¥ With tocth head modfication

Required resource thour) 10000

[T Reverse transmission
Divisibly of max moment of maotor 1
Finion Gear

Coefficients of initial operating contour displacement by gear cutting |D |[:I
Mumber of teeth gearngs per one revolution of gear |'I |'I

Materials Pinion Gear

Steel sort 12X2H4A ~| 8 Steelsot [ 12x2H4A x| &

Method of heat treatment: Carburizing il Method of heat treatment: Carburizing il

Hardress of suface: 62 HRC Hardness of suface: 62 HRC

Hardness of heart: 340 HB LI Hardness of heart: 340 HB LI

E_] Mare... | Analysis I Cancel |

By clicking on the button "More ..." open additional field data input for the reverse gear, the method of machining
the tooth flank and its heat treatment.

El Analysis | Cancel |
|— Rewverse transmission Pinion Gear

Fotation fi ct of dri shaft 200

onirEauEn ] [~ Transitional suface is polished |~ Transtional suface is polished

Torque momertt on driven gear shaft (Nm) 500 Heat4reatment

Required resource {hour) 10000 [~ With tooth roct inclusion [~ With tooth root inclusion
L
(Grinding of transitional suface conditins IF!u:uughing j IHuughing j

Initial data

Type of gears
The dropdown list of the gear types allows you to select one of three options: spur, helical, herringbone or wheel:
IStmigI‘rt-teeth *I

Straightteeth

Helicaltesth
Heming-bone

Angle of teeth inclination

When choosing a helical or herringbone wheels in the "afgtee teeth” should enter a value in degrees of the
desired angle of inclination of the tooth line in the recommended range (typical® 8 A f or Heél iAcdlorand
chevron wheels).
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If this field is left blank, the program installs by default a daréangle, which lies within the specified limits. Most
often, this angle imposed by the previous calculation. It can be changed either directly or by subsequent adjustment
calculation.

Ratio of gear transmission
The field is filled in accordance with therins of reference and the expected characteristics of the engine.

Rotation frequency of driven gear shaft (1/min)
The field is filled in accordance with the terms of reference and the expected characteristics of the engine.

Torque moment of driven gear sha ft (Nm)
The field is filled in accordance with the terms of reference and the expected characteristics of the engine.

Required resource (hour)
The field is filled in accordance with the terms of reference and the expected characteristics of the engine.

Divisibly of max moment of motor
The field is filled in accordance with the terms of reference and the expected characteristics of the engine.

Kinematical scheme
1 2 201

Ex Ea |

—

el

:
3

=
=
=

Click on the field with the image of the kinematic scheme reveals nine schemes of gear reducers, from which you
can choose the layout of the gear pair correspgridithe estimated case. Estimate the case highlighted in white.

Load conditions

Load conditions is selected from the dropdown list.
Average equalprobable j
Hard

Average equalprobable

Average nomal

Light

Very light

Table of values of equivalence ratios for each loading mode:
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i, M,
Load canditions MNormalization, Hardening,
improvement cementation
Iq:E q:Q
0 - Simple 1.0 1.0 1.0
1 - Hard 0.5 0z nz
2 - Average equal-probable nza ni4 ni
3 - Average normal nia 0.0 0.04
4 - Light 0125 n.0za 0016
5 - Very light 0063 n.oiz 0.004

Check "With tooth head modification"

Check "Reverce transmission"

It makes active group of source data " Reverse transmission ".

Koefficients of initial operating contour displacement by gear c

Number of teeth gearings per one revolution of gear

Group "Materials"

utting

Materials of gears and their characteristics are selected from a drop down list or from the database.

@ Go to the database by clicking on the appropriate button to the right of the selection grade of steel.

Finion
[12x2H4A =l

Y

122HAA
J1ZEHABA
12XHIA
118¥2H4BA
18KIT
20
120H2H44A
20XTP

4D ) |
Type of material selection group gears and wheels:

Materials Finion Gear

Steel sort & Steel sort 12X2H48

Method of heat treatment: Carburizing ﬂ Method of heat treatment: Carburizing
Hardness of suface: 62 HRC Hardness of suface: 62 HRC
Hardness of heart: 340 HB LI Hardness of heart: 340 HE

L LIv |

For convenience, you can select to see comments to the selected material.

Group "Reverce transmission”
The group contains thelfowing fields:
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1 Rotation frequenct of driven gear shaft
1 Torgue moment of driven gear shaft (Nm)
1 Required resource (hour)

Check "Transitional surface is polished"
Check "With tooth root inclusion”

Grinding of transitional surface conditins
Activity fields depends on the chosen material
Grinding of transitional suface conditing Roughing j | IHuughing j

Without grindin
Finishing

If the transition is made grindirgurface of the teeth, the required grinding mode can be selected from the
corresponding dropown list.

Editing Material Database

The user can edit any of the selected characteristics of the material, but it should be borne in mind that some of them
changemust be accompanied by a change in the other. In particular, the limit of endurance in bending teeth,
0

corresponding to the basic number of stress C)JFM'E' for normalized, improved nitrided and wheels, as well as

0
the base value limit stress teeth flexural maximum IEFFS‘r for normalized and improved gear depends on the
hardness of the teeth.
Therefore, changing the hardness of the wheel teethavatiemicathermal treatment, need to change their
performance and durability. If you are not sure of the correctness of the total introduced to them changes, to edit the
properties of the material is better to use filling material properties dialog éexkslow).
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EH EE |

Steel sort | Half product ... | Heattreatment | H_0 | Units [H_K | Units |SIG;
1Z€2H4A  |Forging Carburizing 62 HRC H0 HE 820
1Z¥2H4A  |Forging Carburizing 62 HRC 30 HE 820
12¥2H4BA | Forging Momalizing 58 HRC 400 HE 820
125H3A Forming Carburizing &0 HRC 330 HY 820
18¥2H4BA | Forging Carburizing &0 HV 200 HE g20
18T Casting Carburizing 59 HRC 400 HE g20
20 Forging Carburizing 55 HRC 235 HE 820
20¥2H4A  |Forging Carburizing 62 HRC 350 HE 820
20xTP Forging Carburizing &0 HRC 320 HE 820
20XHFP Forging Carburizing 60 HRC 30 HB 820
2P Forging Carburizing h9 HRC 310 HB 820
25%2THTA  Forging Carburizing ] HRC 320 HE 820
25T Farging Mitriding-carb... |58 HRC 38 HRC 100
AT Forging Mitriding-carb... |60 HRC 35 HRC 750
35 Rolled products  Mormalizing 165 HE 165 HE 288
I5XPA Rolled products | Martempering |51 HRC 380 HE 665

p Inﬂ.m__.n f— . - Py [.H i ==

E‘l Cancel |

The options available in the database, with the followdesjgnations are:

21

| Half product making |

Forming
Rolled products
Casting

Half product making

Units of measurement of hardness.

| Heattreatment

Carburizing -
Momalizing

Martempering

Yolume hardenini

Mitriding

Mitriding-carburizing

Hardening by high frequency cumrent

The choice of heat treatment of the material.

SIGMA_Flimb

The limit of endurance in bending teeth, corresponding to the basic numi

stress cycles MPa.

Y g Factor which takes into account the impact of the transition surface grind
teeth (GOST, table. 13, p. 10.4).
Y d Factor which takes into account the effect of strain hardening or
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electrochemical treatment of the transitionafate of the tooth (GOST, tabl

13, p. 10.5).

S F Ca)lculated safety factor based on the bending resistance (GOST, table.
11).

SIGMA_Fst The safety factor in the calculation of the teeth on the maximum flexural
(GOST, table. 18, n. 2).

SIGMA T Yield gear material MPa.

H O Surface hardness of the teeth.

H K The hardness of the teeth of the core.

Updating and changing the base made by the three buttons located in the upper left Materials:

@ New material

=5

Edit
For example, click on the New button opens a dialog box material properties of the material. For the correct
insertion of a new material in the base must be filled in all the fields of the window.

Delete material

Entering a new material
B

In the field of material input parameters are copied to the properties of the pregielgsted metal. Thus, the user
is given the opportunity to create its database in relation to specific production and technological capabilities of the

enterprise.

All fields of the material properties of a window can be filled by the user immediatelyewowngiven that in
accordance with GOST limits contact endurance and stamina for bending at various thermochemical treatment of
steels defined by different dependencies, at this stage it is advisable to fill the database go to the next dialog box,

activatng the button Select ...

214



User Guide nanoCAD Mechanica 21

Steel sort m

Half product making | Forging .
Heat treatment method | Carburizing |
Teeth suface hardness | i, |52 [wrc =]
Testh heart hardness | q, |34D [He |
Base value of fatigue bend stress, MPa |cr;m&_ |E~2D
Safiety factor by bend fatigue analysis | Sp |1 55

Base value of allowable stress by maximal load bending, MFPa | 'CT‘,-':';-_E:r PEDD

Yield stress, MPa | oy (1000

Influence coefficient of tooth transitional suface grinding | }’; |D-?5 [~ Without grinding

Influence coefficient of deform reinforcement or | Vv
electric-chemical treatment of tooth transitional suface &

Without
|1 v treatment

E& Commentary

Method of heat treatment : Carburizing ﬂ
Hardress of suface: 62 HRC
Hardness of heart: 340 HE ;I

) Select. | Cear [[ ok | cancel |

The corresponding filling material propedidialog box (the button Select ...) allows you to select the characteristics
of aggregated groups of materials and thermochemical treatment (upper left field of the window).
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e — Grinding bums and sham grinding step on

Mitrided-carburezed gears transitional surface absence are guaranteed

IGears made of annealed, nomalized and martempered
steel, hardened gears by volume heating and nitrided
gears

Shot roller) reinforcement or
[~ electic-chemical treatment are camied out
after transitional suface grinding
Hardened gears by high frequency cument

¥ Shot, rollers

"~ Blectric-chemical treatment

[T Automatic filing Recommend
O rims | | MPa) | 550
%, |

Without nickel, containing nickel less than 1% for | }; | 1-1.05

ample 18CGT, 30CGT, 20C, 20CGR by GOST

4543-71 and sort 25CGMNMA). | SF | 155

arbon concertration on suface - 0.75-1.1% (is 5

eached by control and automatic regulation of | = | | {MPa) | 2200

arburizator carbon potential and hardening

stmosphere). = (2) oK I Cancel |

These can then be clarified in relation to specific groups of steels (bottom left margin of the window) and see the
calculated values ??0f the respeetimits of endurance (Recommended field).
We have already said that strength characteristics of the gears of the normalized and improved, as well as nitrided
steels depend on the hardness of the teeth. Therefore, in determining the strength chesawftgestis exposed to
these types of chemical and thermal hardening, in advance, before calling the dialog box Filling material properties
in the Properties dialog box material required hardness of the teeth must be installed.

0 0
In this case, the paramet “rims and TP in the "Filling the properties of the material" will match hardness
adopted.

Autofill material properties
If you agree with the resulté sets a flag in the autocomplete field.

Recommend

350

0.6

1-1.05
| o |‘I.E-5 155

|cr;5! |2E~DD |{MPa} 2300

The calculated parametease transferred to the corresponding open field characteristics of the particular material.
These fields can be filled manually, if desired.

Removing material from the base
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=5

Selecting material removal cancel command does not work. To return to the base material sheerddoede

Edit the properties of the material

When you select the Edit window Materials Database of materials displayed satrlieitted Material Properties
dialog box.

In the Comment field user input, one way or another characterizing the material.

Method of heat treatment: Carburizing ﬂ

Hardness of suface: 62 HRC
Hardness of heart: 340 HBE LI

The calculation results

I;’-‘-.II parameters j 0 = | Elif | .?"'?.Elﬂ |Ana|~_.rsis
Parameter name | Pinion/Comman | Gear -
J"Ij (Intermediate) rotation frequency of pinion 400
JHI:‘m:‘ Contact fatigue strength 1118 hel
NK:‘ Mumber of stress cycles of teeth according to determined Iifitime 2 4e+008 1.2e+008

NHI:'m ; Mumber of stress cycles according to fatigue curve twist by contact fati... | 1.03803e<008  1.626e+007
NFI:'m Mumber of stress cycles according to fatigue curve twist by bend fatigu... ' de+006
ﬂH Coefficient of intensity of typical load condtions by contact fatigue stren... 0.18

gF:‘ Coefficient depending on teeth reinforcement method 5 ]

zqu' Coefficient of intensity of typical load condtions by bend fatigue strengt... | 0.063 0.065
NFE:‘ Equivalent number of stress cycles by bend fatigue strength analysis 1.512e+007 7.8e+006
NHE:‘ Equivalent number of stress cycles by contact fatigue strength analysis | 4.32e+007 2.16e+007
EN:‘ Durability coefficient by contact stress analysis 1.15732 0.585501

SH : Factor of safety by contact stress analysis 12

1

(2] Back

This dialog shows all the parameters of how the raw data and calculate results. By clicking the Back button, you can
return to the dialog box to make changes to the initial calculation data.

Strength calculation of spur gearing

H!Library: Calculations Spur gearsStrength calculation of spur gearing

Operation of the second embodiment does not use calculators for desigrlytfat testing the strength of the
transmission to the known or predetermined geometrical parameters.

Checking calculations has its own form of the report and data input. In all other respects similar to the method
described above.
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Type of gears Straight teeth Link with analysis |-= Mo analysis =- j @

Angle of teeth inclination |: Kinematical scheme P
Distance between axes 5 Load conditions Iﬁ[

Iﬁvemge equalprobable j

Iﬁi
Pitch 3
Tarque moment on driven gear shaft (Nm) G600 Finian Gear
1 2
Ruotation frequency of driven gear shaft (1./min) PDD Numbers of teeth |2 |4
Coefficients of initial operating |D 17 |D
Required resource {hour) 10000 contour displacement i
i i 4% 51
Divisibly of mz: moment of motor 1 Rings width | |
— Mumber of teeth gearings per |-| |1
Degree of accuracy GOST 1643-81 i-B one revolution of gear

[+ Define degree of accuracy by kinematical norms automatic [+ With tooth head modification

[T Reverse transmission Coefficient of modification height 0.45
Materals Finion Gear
Steel sort 12X2H4A ~| & Steel sor 12X2H4A ~| &
Method of heat treatment: Carburizing il Method of heat treatment: Carburizing il
Hardness of suface: 62 HRC Hardness of suface: 62 HRC
Hardness of heart: 340 HB ;I Hardness of heart: 340 HB LI

E‘] More... | Analysis I Cancel |

By clicking on the button "More ..." open additional field data input for the reverse geangthod of machining
the tooth flank and its heat treatment.

El Analysis | Cancel |
B Reverse transmission Pinion Gear

Rotation fi ct of di shaft 200

orirEguen fIVEn gear [T Transtional suface is polished | [~ Transtional suface is polished

Tarque moment on driven gear shaft (Nm) 500 Heat treatment

Required resource thour) 10000 [~ With tooth roct inclusion [~ With tooth root inclusion
|
(Grinding of transitional suface conditins IF-!u:uughing j IHuughing j

o . e . , .
Fromthis window, click on the ico @- You can go to the Calculation wizard. If apgyments were previously
carried out, their results can be accessed using the drop down menu.

Linik. with analpsis |=Na analysiz =- V ; E:

: : -= Mo analyzis =- 5
K.inematical scheme Analysis] ]—l_
Load conditions L|It I
Average equal-probable » I__]

If the entered spacing does not match the entered calculation parameters, then when it changes you will receive a
message which will be offered options:

1 Continue with the correction of the calculation specified center distance

1 Coninue with the entered payment data (calculation results may be incorrect)
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Walue of entered distance between axes is not submited with values of other parameters of tested
gear transmission. t can be owing to incomect determining some geometric dimensions. Entered
distance between aes - 3500 mm, calculated - 95.0002 mm.

) Continue analpsiz by determined distance betiween axes with anale af teeth inclination comection
% Continue analysis with determined distance between axes comection
{~ Continue analysis with entered data {results of analysis can be incomect)

@)

Initial data

Type of gears
The dropdown list of the gear types allows you to select one of three options: spur, helical, herringbone or wheel:
IStmigI‘rt-teeth *I

Straight+esth
Helicalteeth

Heming-bone

Angle of teeth inclination

When choosing a helical or herringbone wheels in the "angle of the teeth" should enter a value in degrees of the

desired angle of ingliation of the tooth line in the recommended range (typicalyB A f or H@®l iAcdlorand
chevron wheels).

If this field is left blank, the program installs by default a certain angle, which lies within the specified limits. Most

often, this angle imosed by the previous calculation. It can be changed either directly or by subsequent adjustment
calculation.

Distance between axes
Pitch

Rotation frequency of driven gear shaft (1/min)
The field is filled in accordance with the terms of reference andxpected characteristics of the engine.

Torgue moment of driven gear shaft (Nm)
The field is filled in accordance with the terms of reference and the expected characteristics of the engine.

Required resource (hour)
The field is filled in accordance witheéhterms of reference and the expected characteristics of the engine.

Divisibly of max moment of motor
The field is filled in accordance with the terms of reference and the expected characteristics of the engine.
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Degree of accuracy GOST 164381

Kinematical scheme
1 2 3001

—
=] [=]
L] =]
ol |in
o] |io

The twostage and threstage gear units can be run on dgpt or coaxial. In simple circuits deployed, each stage
consists of a pair of gears. The disadvantage of such schamemeven load distribution between the bearings, so
that the resulting deformation of shafts occurs the load concentration aloegdtie of the tooth, causing the need

for a shaft with high rigidity.

This disadvantage is eliminated by using bifurcated stages. Preferably in thtageayear as forked use a high

speed, and in the threstage- the intermediate stage.

The large width ba low-speed stage in these cases does not cause a significant load concentration along the length
of the tooth due to the symmetrical arrangement of gears with respect to the supports.

Load conditions

Load conditions is selected from the dropdown list.
Average equalprobable j
Hard

Average equalprobable
Awverage nomal

Light
Wery light
Table of values of equivalence ratios for each loading mode:
Hy e
Load conditions Mormalization, Hardening,
improvement cementation
Iq:E q:Q
0 - Simple 10 10 10
1 - Hard 05 na nz
2 - hverage equal-probable 025 014 n1
3 - Average normal n1g .06 .04
4 - Light 0125 n.0zg 0018
5 - Very light 0.062 0oz n.0o4
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Group "Materials"

Materials of gears and their characteristics are tldcom a drop down list or from the database.

@ Go to the database byiaking on the appropriate button to the right of the selection grade of steel.
Finion

| 12x2H4A =l

o

1262H4A
J1ZX2HABA
12XH3A
118X2H4BA
1847
20X

1 20X2H4A
20XTP

4 WY HP
Type of material selection group gears and wheels:
Materials

Steel sort

Finion Gear
T2HIHAR, 2% Steel sot 12X2H4A x| &

Method of heat treatment: Carburizing ﬂ Method of heat treatment: Carburizing ﬂ
Hardness of suface: 62 HRC Hardness of suface: 62 HRC
Hardness of heart: 340 HB ﬂ Hardness of heart: 340 HB ﬂ

For convenience, you can select to see comments to the selected material.

Group "Reverce transmission"

The group contains the following fields:
9 Rotation frequenct of driven gear shaft
I Torque moment of driven gear shaft (Nm)
1 Required resource (hour)

Check "Transitional surface is polished"
Check "With tooth root inclusion”

Grinding of transitional surface conditins
Activity fields depends on the chosen material
Grinding of transitional suface conditing Roughing j | IHoughing j

Without grindin
Finishing |

If the transition is made grinding surface of the teeth, the required grinding mode can be selected from the
corresponding dreplown list.

Bevel Gearing Strength Angdis

|
ﬂCalculation wizard Bevel Gearing Strenly Analysis
!E!Library: Calculations Bevel Gears Bevel Gearing Strength Analysis
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Type of gears Straight teeth Kinematical scheme
A

Angle between axes (deg) 50
Average angle of teeth inclination (deg) 0
Ratio of gear transmission P Type of bearngs in supparts IHDIIer "I

by

Rotation frequency of diiven gear shaft (1/min} 200 [~ With tooth head modification
Torque moment on driven gear shaft (Mm) 300 [~ Reverse transmission
Required resource fhour) 10000 W With height comection of teeth
Divisibly of max moment of motor P-E ¥ With tangent comection of testh
Load conditions IFwemge nomal j [¥ Reduction transmission
Mumber of gearings per one revolution of pinion/gear |1 }'|1
Materials Pinion Gear
Stesl sort f40x | & Stestson [40x =
Method of heat treatment: Hardening by high frequency a| |Method of heat treatment: Martempering il
ment Hardness of suface: 245 HB
Hardness of suface: 54 HRC ;l Hardness of heart: 245 HB j

Ej More... | Analysis I Cancel |

Geometric Calculation of Bevel Gearing

I ) ) . . .
ﬂCalculatmn wizard Geometric Calculation of Bevel Gearing

!E!Library: Calculations Bevel gears Geometric Calculation of Bevel Gearing

Calculation of the geometric parameters and the conical gearing elements can be made based on user input
(checking the strength of finishedihsmission) or on the basis of the strength calculation.
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Type of gears
Auial tooth form

Angle between axes (deq)

Awverage angle of teeth inclination {deg}l'ﬁ

Take from analysis |-= Mo analysis =-

User Guide nanoCAD Mechanica

| B
Method of finishing of gear teeth IOne-side j

|1CE

Mominal diameter of tooth-cutting head

—v Standard initial contour

21

Outer pitch 5 Angle of profile of initial contour (deg) @

Coefficient of radial gap 1

% Average nomal pitch

(" Duter face pitzh

1H8

Coefficient of tooth head height lﬁ-E
Tooth ring width
Degree of accuracy by GOST 1758-81 EB ™ Reduction transmission
Pinion Gear
Mumber of teeth 104

|§2
v Coefficient of displacement lﬁ.Z
¥ Coefficiert of calculated thickness of tooth change l'ﬁ

E.I Mare...

Static beam calculation

f\

7 Main menu:Mechanical- Design- Calulations- FEstatic beam calculation
f\

_? Toolbar:Z&Calculation beams (toolba"MCS Calculations].

Ere

t-‘i\xj-'TCommand lineMCBEAM.

ma™s Library: Calculations- Loads- Beam

ma™s Library: Calculations- Loads- Calculations- Beam calculation (applied to the finished beam affixed to the
supports, loads and moments, see. Calculation)

ﬂlCalcuIation wizardBaem calculation (applied to the finished beam affixed to the supports, lcads
moments, see. Calculation)
This command is used to calculate the strength of the direct beam of constasectmss
After selecting the command a dialog box opeasm calculation
1. On the left side of the dialog box, select thesssection of tle beam
2. Right setsectional dimensionandlength L beamsFor visual selection of the beam length, CI‘*‘(
Dynamic inputat the bottom of the dialog box.
3. Enter thephysical characteristics of the materiand thecut rotation.
4. Specify moment and the loads acting on the beam.

Setting section
There are three ways to specify the section:
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g ™
Pkl

[ G
Aol

< Trangle

Standard geometric cross section (e.g., triangle).

N

GOSTE233-89

Rolled metal base elementsMé&chanica 21e.g, theam GOST 82389). To use the base
when calculating the beams need to set a Class 725.

————-

|
TR

< Mewy Selection =

Arbitrary section defined by the user.
Sizing is carried out in several ways:
9 Click inside the closed area. Automatically determined by the outer contour of th
closed area and the region is addethi#oset.
9 Clicking on a closed polyline or circle. Added to the area bounded by a circle or
polyline
1 Reselection area removes it from the set for the calculation of the cross section.
After selection of the drawing section in the dialog Beam calculatio appears custom
crosssection:

the title.
Delete a custom section of the list is made by pressifige

For the standard section of the database items, chigosesizdrom the dropdown list.

=

— "

H = A~ 790523

h = 200 = | 1.79776e+007

B= Jy = 621635

b= 73 ey = | -1.10012e-008

X D - Vi = 175776
d- Wiy = 170311

Typesize |2{iC -

L= 143052 pm-= 3.24168

Beam Load and moments

1. Inthe dialog box, doublelick the desiredype of loador moment
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7] & X

oncentrated load Distributed load Support Momerit

4 T I

2. Selectinsertion pointor the load bearing on the beam. At the time of selecting the insertion point move the
cursor to the beam to install dependencies.

3. Settheparametersor load bearing in the dialog box.
1 Support
Point- the distance from the starting point to the point of insertion beam bearing in millimeters. Use keys to select
the typeof support.
1 Concentrated load
Position- the distance from the starting point to the point of insertion beam load, mm.
Value- the value component of the load in the selected direction, H.
Point- the distance from the insertion point to the point of lapglication of the load in the selected direction, mm.
Diagram on the left side of the dialog box explains the meaning of the input parameter.
Tabs on the top of the window are used to select the coordinate system in which the values are set:
& Rectangular
Q@ Spherical

ﬁ Cylindrical
9 Distributed load
Position- the distance from the starting point to thant of insertion beam load, mm.
Length- length of the section, which is attached to a distributed force, KN/mm.
In input fields, set the value component of the load in the selected direction, H.
Diagram on the left side of the dialog box explains tleaming of the input parameter.
Tabs on the top of the window are used to select the coordinate system in which the values are set:
& Rectangular
Q@ Spherical

ﬁ Cylindrical
 Moments
Diagram on the left side of the dialog box explains the meaning of the parameters.
X, Y, Z - the components of the bending moment , KN*m.
C - distance from the starting poittt the point of insertion beams torque , mm.

Calculation
Click 3 Calculate beanat the bottom of the dialog box to perfothe calculation.
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Di
Parameter Length Value  Limit Resere L

Deflecti
[ Statically indetemmined system. Redundart degrees of freedom: 6. ﬂ?’ Feten

=

[

ftg- Load
{ke- Tension

B %Y@

[ ok || conce |

Table of results of calculating comprises calculating the maximum deflection and stress valekssashe
distance from the starting point of the beam to a point at which the maximum of each parameter.
To insert a drawing graphs strain and effort to select the desired type of graph for each feature:

Diagrams

Diagrams _
fe- Deflection b Deflesion

C
o

s Load Il Radial
fle- Tension & Aval
I Hide

Button‘@*‘Apply adds graphics drawing.

P L O L
F-y sy

=l

Button“f& Save ReportStores the results of the calculation of the beam to an external file.
Button“H Calculate value OpendVieaning, in which parameters are calculated at an arbitrary point of the beam.

Parameter [Deﬂediun -
Coordinate 100 -
Projection Walue

(7 radial

. () relative

() adal

i (=]

@ total 2 absolute
Result 1.911e-006 mm
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Button‘mExport diagrams Sell calculation results in a tabfeConstruction Site 21After selecting the command,
specify the insertion point on the drawing table.

Calculate section characteristics

f‘\.
" Main menu:Mechanical - Design- Calculations- amCalculate section characteristics
? Toolbar:amCalculate section characteristics (toolbdiCalculations}.

2 Lcommand lineMCGCS
This command isised to calculate the geometric characteristics of the complexsgotisns with respect to
arbitrary axes.

Calculation procedure

1. Call command.
2. Inthe drawing, then click the area closed by one of the ways:
9 Clicking inside a closed area. Automaticallytetenined by the outer loop of the closed area, and the
area is added to the set.
1 Clicking on a closed polyline or circle. Adds the area bounded by polyline or circle.

+

C— T T

Note: Repeatedelection of the field deletes it from the set to calculate the-sexton.

3. Complete the selection by clicking the right mouse button or the Enter key.
4. Specify the origin point or [central axis]. If you select the "central axis", the point of asigitomatically
set in the center of mass of the cross section with an angle of rotation equal to O (step 5 is skipped).
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—

—

5. Specify the angle of rotation of the coordinate system.

—

J—
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6. Inthe dialog box "Geometric section properties” Adjust the characteristics included in the summary table of

the results.
| Characteristic | value | Format | precision | Units | |
N cectional area, mm 2 767.6759 | Decimal x| Jooooo =] |millimeters =
F  axle moment 72, mm* 2957526.49 | Decimal x| Jo.o000 = [milimeters |
M ade moment Iy, mm* 3182934137  |Decimal =] Jooooo =] |willimeters |
F' Centrifugsl moment Jzy , mm* 501873.0043 | Decimal =] |o.0000 =l [mitimeters [
N polar moment 3p, mm * 3275819.9037  |Decimal x| Jooooo =] |millimeters =
' Moment of resistance Wz, mm > 30267.95 | Decimal =l Jooooo | |[wilimeters |
I Moment of resistance Wy, mm - 6793.2777 | Decimal =] Jooooo =] |willimeters |
P Moment of resistance Wp , mm > 32339.4977 | Decimal x| |o.o000 =l [mitimeters =l
F Mass, ko 0 Jooooo =] [xilogram =
~ Mass calculation on section
t-JJ % I oK | Cancel

For each characteristic, you can customize your format (except weight), and the accuracy of the unit.

i ~ Mass calculation on section

Length 0 I Millimeters j
Density 0 it | lcg,l’m3

To calculate the weight you need to open an additional menu "Mass calculation on section”, which indicate the
product density and length. When you specify the length of the need to expose the units. When yaheapecify
density, you can uske base materiglby clicking on the buttor* "Material selection”.
Customized settings display characteristics (size, precision, units) stored for later calculations sectional
characteristics. To return to the default settings, press the bi=tmad default settings".
7. Click "OK" in the dialog box and enter the drawing an insertion point of the table with the calculated
paameters.
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Parameter Walue Units
Sectionol areo JEV.6789 rm
Axle moment Jz £957526.49 ram*
txle moment Jy 318293.4137 rm
Cenirifugol moment Jzy| 301973.0049 rm®
Folar moment Jp 32756152037 rim?
Moment of resistance Wz 3026795 e
Moment of resistance Wy 67932777 papa
(’-’-"J \Nﬁ Moment of resistonce Wp 323394377 e
Moss 0 kg

After the calculation is added to the drawing object Mechanica 21, comprisiegssection schematic outline and
the main central axis. The lengths of the axes are proportional to the values of the corresponding axial moments of
inertia.

Fastening calculation

f-\
" Main menu:Mechanical - Design- Calculations- %‘}Fastening calculaton.
" Ribbon:Mechanical- Design- %&Fastening calculation

" Toolbar:Calculations- %&Fastening calculation

RS

“2 tcommand lie: MCBOLTDESIGN.

Verification calculation to determine the admissibility of the selected thread for the specified load conditions.
The basis, when checking calculations bolts adopted methodology contained in the textbook "Kuklin NG, Kuklin
GS machines Deila - M .: Vyssh.shk., 1987".

In calculating the user is able to take into account the recommendations of "GOST-B/ABdIts, screws and

studs Mechanical properties and test methods.".

When you call the command, a dialog box "Calculation check ®jttontrolling the arrows in the graphic menu,
select the version of the calculation.

1 variant- The connection is tightened during assembly, there is no external load.
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r Load
¥ stati
- dyrlacmic Tightening force, kN: I 1
Material

N % carbon steel
Durability class: |3.6 j " alloy steel

I~ Specify custom yield strength: 180
— Connection
Responsibility
N A

Low il High
[~ Controlled tightening
[ Specify custom durability reserve

Durability reserve: |4.5

— Additional data

Number of bolts: I—
Number of joint planes: I—
Extemnal load coefficient: I—
Friction coefficient: l—

— Calculation results

Max available thread diameter, mm: I 0.1795
Calculated thread diameter, mm: I 6.433

CONNECTION DURABILITY IS NOT
ENOUGH

Closa |

2 variant- Compound loaded transverse force.
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~ Load
% ctati |
= dynacmic Shear force, kN: | 1
Material
- ¥ carbon steel
Durahility class: |3-5 :I C alloy steel
I Specify custom yield strength: 180
— Connecticn
Responsibility
Low j High

[T Controlled tightening
[ Specify custom reserves

Durability reserve: |4.5
Shear reserve: I 1.7

— Additional data

Mumber of bolts: I 2
Mumber of joint planss: I 2
External load coefficient: I

Friction coefficient: 0.16

— Calculation results

Max available thread diameter, mm: I 0.,1735
Calculated thread diameter, mm: I 10.434

COMNECTION DURABILITY IS NOT
ENCGUGH

Closs |

3 variant- Connections are tight and loaded external axial tensile force.
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— Load
+ stati
- d'fn;:mic External axial force, kN: I 1
Material
(% carbon steel
Durability class: |3.6 carbon st
" alloy steel
[ =Specify custom yield strength: 180
— Connection
Responsibility
Low j High

[~ Controlled tightening
[ Specdify custom reserves

Dwurability reserve: I 4.5

Pretightening reserve: | 1.5

— Additional data

Mumber of bolts: |12—
Mumber of joint planes I—
External load coefficient: IF
Friction coefficient: I—

— Calculation results

Max available thread diameter, mm: I 0.1795
Calculated thread diameter, mm: I 2.056

CONMECTION DURABILITY IS NOT
ENCGUGH

Closz |

Depending on the options available to calculate the various parameters.

21

The result of the calculation is the message in the "Results of calculation" on the
sufficiency of the bond strength.

Note:

Furthermae, in the "calculation results are" options are displayed:
Max. valid thread diameter (mm)nner diameter of the thread selected bolt;

Current thread diameter (mmjhe calculated internal diameter.
If the first parameter is greater than the secorasttength is sufficient.

Dimension chains

Teams of calculating dimensional chains are located in the Object Manager Mechanica. To access it you need to

switch to the "Dimension chains" panel object manager Mechanica.

9 Fundanental rules
Calculation methods

Icons tree calculation
Toolbar

The sequence of calculation

f
f
1
1
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Fundamental rules

It proposed two methods oélculation: minimurimaximum method and the probabilistic method.

Measures involved in the calculation may be specified as one or several separate drawings.

The project is monitored dynamically link with the size of the drawings. If the size is diffesemttie drawing or

missing from the drawing, it will be highlighted in bold.

Calculated closing unit contains the calculated values of the nominal value, the upper ES and lower EIl deviations.
All dimensions are displayed in the 1: 1 scale.

In edit mode, ya can create new master links, remove the entire branch graph, edit size, surface combine different
branches (the movement of the nodal points "grips").

At the end of the table shows the calculation of the calculated deviations closing units.

It supports aly linear dimensional chains.

Calculation methods

Maximum / minimum
Nominal closing link:

n
Na=2.N
1=1
n - number of units, except the locking.
The upper limit deviation of the closing unit:

aS - i{ ES positive direction ofthe clrculf
Y TIU-EL the negative direction of the circuit

Lower limit deviation of the closing unit:
" { Ei, posifive direction of the clrcuit

Bl =3

i1 |~ 85 the negative direction of the circuit

Probabilistic
Nominal closing link:
n

; ; E5; —EI
Na=) (N =

i=1
ES- upper deviation;
El - lower deviation;
n - number of units, except the locking.
The upper and lower deviation of the closing level will be symmetrical:

t 1
ES,=-ESy=- 325 (ES; - EIL )*
i=1

t - risk ratio.

245

f=5-
P—D.14

234



User Guide nanoCAD Mechanica 21

P - risk percentage;
?2- coefficient taking into account the law of distribution of real denominations.
Adopted 1/9 for the Gaussian distribution, for the distribution of 1/6 and 1/3 Simpson for uniform distribution.

When calculating the maximum /immum denomination of an unknown can be set on
Note:| single link, the upper deviation of the unknowwon the other, the lowerin the third. The
probabilistic method such chain is not counted.

Icons tree calculation

L Project

Group size may contain several cycles of size.

..B View thumbnails while editing the graph.

& Drawing

Group sizes, taken from a drawing. Path Drawing dropped, compared to only a name, that is the size of the C:
Work \ Drawingl.dwg and C: Acad\ Drawingl.dwg will be mced in the same group "Drawingl”.

Dimension

Dimension added to the drawing.

Next to the icon indicates the value of the size tolerances. Instead, you can enter any name (for example, the width
of the bearing).

The value of the dimension can be viewed in a tooltip. If the dimension of the drawing was linked text below the
dimensionine, its name will be assigned automatically. To display the nominal, enter an empty name.

The dimension can be edited by doublieking or from the context menu.

Tolerances
" standard
" arbitrary
% default

ak I Cancel |

+I* List of adjacent dimensions
The icon reflects the relative position of a given size (blue rectangle) and the adjacent (green rectangle).

“ Unknown closing link
You can add a calculation for editing or drawing a graph by adding the size in which the value and / or deviations

are "?". It contains a list of dmease@ or decreaseo dimensions (presumably).

& switching link
It contains the calculated values of the deviations:

1 face value’;
1 upper deviation‘ﬂ ES;
1 lower deviation'“! El.
Note:| When you edit or delet@ny dimension calculated counting all units nulled.In project
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dynamically tracked due to the size on drawings. If dimension different from the drav
or missing from the drawing, it will be highlighted in bold fonts. Again take the value
the drawingcontext menu (How drawing).

Toolbar

- Create calculation

If the button is not available, werelscted to be the calculation start or finish editing the graph.

The project can be any number of calculations. They are translated independently. By default, a calculation is named
"NeW"_

S Open project

Projects are stored in a special format SPJ. If an existing project is not saved, it will be lost. Warnings are not
provided.

Projed files can be transferred to other folders on other machines. The relative path from the project file to the file
associated drawings should not be modified so as not lost contact with the size of the project in the drawings.

=
Save project
_E_r_Save project asée

COhE: e Add dimensions
From the selected objects based on the current filter will be selected either all or only the horizontal or only the
vertical dimension. In the column all sizes will be rotated horizontally.

Ve Change filter
Setup select the type of dimensions (horizontal, vertical).

& Start/finish editing

The beginning and the end of the calculation of dimensional chains. This commandsdispleyrrent drawing on
the graph for the current calculation.

Pressing will clear the graph with the drawing and will in the calculation of the changes.

In edit mode, you can create hew master links, remove the entire branch graph, edit size, subfaeedéffenent
branches (the movement of the "grips").

« Set to drawing
Makes clanges made in the current account, the original drawings. Warnings are not provided!

E Get from drawing
Fixes dimension values to those given in the drawings.

& Calculate chain
Calculates all master links the current calculation.

Create report
It puts the current drawing table the report and the distribution schedule tolerances.

) Closing link
Adds closing link. The command is only active during editing of the graph. After pressing need to sequentially
select two surfaces of one or more branches of the graph (in the drawing).

#* Non-specified limiting tolerancies
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5 78 9
e
415 16 13

Sets limiting tolerancies for unspecified tolerances. Limiting tolerancies is selected from the drop down menu.

<2 Calculation method
Accurate (high / low) and probabilistic.

€ M aximum, minimum
O Frobabiliztic

Risk |1 I
A AT

Risk - the probability that the real value of size does not provide a closing link in getting the calculated border. The
possible values are from 32% to 0.001%. Recommen@eiil %.

ANA D

The law ofdistribution of real values of size. From left to right: a normal distribution (Gaussian), triangular
(Simpson) and linear (uniform).
If the law is unknown, it is recommended to take a linear distribution.

EI Help...

The sequence of calculation
1. By clicking on the icon "Create calculation” in the browser creates a folder sizes.aByjtdiéfs named

"New".
2 | B B New i B R Mew
: = LT
=
G4 =
A WA

—
2. After clicking on the icor! CORE:
in the calculation.

| 8 !!n! Mew

b "Add dimensions" the drawing must specify the dimensions involved

) A Mew
SR = IRIRNRIRRE
= -l 104.599
[ -l 42,561
V. -l 68097

Information on the selected size appears in the browser.
3. Presslgb "Start/finish editing".

4. Becomes available tea 2 "Closing link". Enter the drawing the locking unit (multiple master links).
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5. After selecting press the trailing lin & "Start/finish editing". The information in the browser changes.
= !!! Mew

S

=H-E 111111111
= =4 Cloging link 1
----- 4 Aszcending
o ----- ¥ Descending
. L 61,287
']

6. &l Calculate chain. The browser displays the results of the calculation.

The calculation results are displayed in a table in the drawing by clicking on the icon "Create report”.
Drawing specifications

Project Manager
’ Functional paneBpecification (Project Manager)

Project Manager o x

No project opened.

To create a new project, ¢k on the link"Specification®
Project Manager o x

| -

.
42|

-] v Assembly unit
[C=1Assembly
[c=1Decumentation
[=)Complexes
=) Matenials
[c=yOthers
=) Part sets

[c=1Parts
[=5tandard parts

When creating a project, a head empty assembly unit is createdsAmbly unit includes default specification
sections.
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Toolbar
iCreate- the command allows you to @t an entry or empty head assembly unit.
§+ Create entry »

Create empty head assembly unit

=&£Cut- the command cuts an entry for later insertion into another assembly unit.
Copy- the command copies the entry for subsequent insertion into another assembly unit.

Paste- command inserts a previously cut or copied entry. The insertion is made in the same section of the
specification from where the entry was cut or copied.

# Delete- command deletes entry.
E’Delete specificatioathe command opens the specification editing dialog.

3ZCreate positiors the team creates a position on the occurrences: Assembly units, Details, Standard products,
Other products and Materials.

Creating an empty head assembly unit

1. On the toolbar, clic-i"Create".
2. In the dropdown menu, sele¢Create empty head assembly unit"

§+ Create entry L
Create empty head assembly unit
3. The head assembly will be created.
¥ [v Assembly unit
=N
[=Assembly
=1 Decumentation
=) Complexes
[=yMaterials
[=Others
[=yPart sets

[=yParts
[=5tandard parts

The active build is marked with an enabled switch.

Creating entries
1. On the toolbar, clicki-i"Create".
2. In the dropdown menu, selec¢Create entry"

§+ Create entry L
Create empty head assembly unit

3. Select entry.
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[E] Documentation
28 Complexes
':? Assembly

(% Parts

T standard parts
@ oOthers

dila Materials

## Part s=is

4. In dialogue'Creating entry"fill in the required parameters. Depending on thetyplected, different fields will

be available.

Standard parts L
Designation

1

select format v

5. After entering all the necessary parameters,@&' button will be available. Confirm your entry.
6. The entry is added to the project manager tree.
3]

-| [v Assembly unit
[SAssembly
|==1Decumentation
= Complexes
[=iMaterials
[=Others
=) Part sats
[c=Parts
-] IcStandard parts
Bolt 6-56-Xum.MNac-05T 1 31105-80

+ [ Assembly unt

Entry Editing

1. Select an entry in the tree.
2. Below the tree will be available options panel for editing.
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Denomination Bolt 6-56-2um.Mac-0O5T 1 31105-80

Standard size

Standard

Count

Weight 0.0143

Position The number iz not zpecified % E x
Add to specification Yes

Create position
1. Select entry: Assembly unlts Parts, Standard products, Other products or Materials.
2. Click the button on the toolb2&"Create position"

3. Insert a position in the drawing and fill in the dataHnsition leader edit
4. The position field at the entry will be associated with the position in the drawing.

Position 1| % B |

After creating a position, the following commands will be available:
1 Show positior shows the position on the drawi.
1 Edit position- open "Position leader edit"
9 Reset position numbeideletes position number.

Editing Performances
If a group type is set in the BOM settings, the sections of the performances will be available in the list of sections.

T MW £ | B Mak B MName B C.|El MNote | EH Mass
FPermanent perfomance data
Alfemating performace data
7
o1
|:| A2

When placing the entry in the execution, the section "Executions" and the entry of the execution will be dded in t
tree of the assembly unit of the project manager.
Pt

+ [C5tandard parts
] [ Implementations
¥ Jﬂﬂ
H =01
¥ JDE

+ [ Aszembly unit

The occurrence of the performance is calleckeftiting by doubleclicking the LMB. The dialogue allows you to
create in the performance of new entries or copy them from the permanent data.

The dialog box consists of the sections: "Variable data" and "Permanent data".

In the section "Permanent data&ahe occurrences of the specification. When you click on the "+" button, the
entries are copied into the execution (in the section "Variable data").

In the section "Variable data" are occurrences of performance. Clicking on the "+" button will creaig\yarrery.
An empty entry can be edited by changing its Type, Designation, Name and Quantity.

To remove an entry from a performance, pressthbutton opposite the entry.
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Specification

™ _ _ _
Main menu:Mechanical- Part list - E Part list.

™ _ _ _
Ribbon:Mechanical - Part list - E Part list.

™ . .
Toolbar:@ Part list ("Part list").

B

~_Lcommand lineMCSPECIFICATION.
EﬁrRefresh refreshes numerals affixed, if they were not put down or changed the rules item siumber
E?]lNumberingL replaces characters "x" item numbers.
Export the drawing creates the drawing tabldechanica 210 output specifications for printing means

nanoCAD.
Editing operation positions Specifications:
;ﬁCutting position of editor.
Copying position in the buffer.

Bpaste position.
#iAdd record.
KDeletes the current record.

f J Move up and move dowschanges the position of the selected row specification.
Af—'ESort— sort position alphabetically within sections.

/* Add balloor- balloon b create the BOM item, if has not been set previously.
|=_ET'Properties-Settinq Specifications

Find the drawing moves the current view and highlights the positiothefdrawing.
In the upper left corner of the specification contains the fields relating to the weight of the product.

] Update  [/29.3061 |

Text field contains the calculated value of the product weight.

When you turn jackdawspdateestimated value product weight is automatically saved to the "weight" of the title
block of the drawing.

[0 Gray shaded box in the column specification section shows that this section does not contain any information.
Left mouse click on the symbol "Plus" can open (close) the contents of this specification section.

Relocating the entrybetween partitions

To transfer the recording details in another section hold down the left mouse on the portable recording and release it
above the title of the desired topic.

[ Documentation
| Complexes
= Assembly
012-3140 Driving mechanizm
012-3130 Block
012-3120 Cover
012-3110 Pulley
= Parts

012-3456 Shaft 012-3110 Fulley
O Standardparts
[ Others
[ Materials
] Part sets
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Transferring records to sectiohssembly Units
Setting Specifications

Style setting specifications

To edit a template specification in the drdewn menu windovEditor specificationdap Tools In the dropdown
list, selectChange typgin the dialog box, select the desired template specification.
Service  Edit Help

Zhange doc bype
Specification settings

Do numbering
Refresh

Export bo drawing

Close
S pecification type
_L“;ru:uup [iype .-‘-‘-.]
Simple
Group [type B

In the same dialog options are availabldg edd delete the selected templatkerough the configuration dialog
specification.

Specifications Configuration Dialog
Settings dialog specification includes the following tabs:

Document tab

Tab document defines the type of document and marking perfoeman
The following types of specifications:
1 Simple
1 Group Type A
1 Group B Type
When choosing a Type A or Type B list becomes active performances. List of performances can be edited (by
clicking "Add" or "Delete")
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Document | Partitions | Header I Mumbering | Export | D1—.:|wing|

Document type
‘@ Simol Attention! After change type of the
= e document you need to change export
(™) Group type A settings, also.
() Group type B
Performances
E; Lit." Add
02 Lit."
Delete

o) (oot

Doubleclicking on performance causes him to edit. In the editing dialog can associate the letter execution.

Document type =
Attention! After change type of the

O Simple document you need to change export
@ Gioup type A settings, also.
() Group type B
Perfomances ' gq performance \
EE{L::?:: Performance: '/
) T

Tab Sections
Categories tab allows you to customize the specifications section.
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The partiion table determines which sections and in what sequence will be present in the specification, and for
which one has a notation of the specification callouts. Decilitk on the field "Has the callout” enables or disables
the callout for the correspondjrsection.

Controlling the placement of sections in the specification is performed using the "Up" and "Down."

Document | Partitions |Header | Numbering | Export I meing|
Specification partitions

Partition Has leader [L]
Documentation
Complexes x

i :
Farts X

Standard parts L4

Cthers s
Materials X P

Part sets [ | —

o] [ Canes
The "Name Change" Allows you to change the name of the selected partition.

"Add" button brings up a dialog to add a topic specification. Sections are added one by one. You can add a section
with the standard name (if ndtready present in the specification) or with an arbitrary name. Galka "Has callout"
duplicates the corresponding value in the partition table.
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(%) User partition
Partition;
[IHas leaders
[ ok |[ cance |
Tab Title

Title tab controls the composition and order of the fields used in the construction specifications.
Table fields specification includes the field name, type, and switchedigplay position in the editor and the editor
specifications. Use the "Name Change", "Add", "Remove" edited list of fields.

| Document | F‘art'rtions| Header | MNumbering | Export I D1—.:|'nring|

Header
Field name Type Show... Show... [ Add ]
Partition Imteger X
Format String e Fy
Position Imteger % X
Mark String e X
Mame String b X
Court Real x x

) Down
Mote String e X
Mass | Real |« X
a4 | m | »

o) Coned
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21

Button "Add field" brings up a dialog where you can add fields from a predefined list, or an arbitrary field,
specifying the type and display in the editor position and specification.

@ Standart

Performance
.Purchase

.File
Show count

71 User field

Header settings
Show in specification dialog
Show in position dialog

| 0K

J [ Cancel

Numbering tab

On this tab, adjusted the numbering of positions in the specification.

Exporttab

On the Export grouped items export settings in the drawing and specifications in Excel.
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Document I Partitions | Header | Mumbering | Export | meing|

Public
Mumber of empty lines between partitions 3
Show partition names Wrap to next line
Skip line after partition name Skip first and last lines
[] Bxport unclassified items [ Output through line
Group by GOST Skip line if break in numeration
Skip line after group [One line -
Round mass(digits after paint): [Nn round T]
Export field "Format™ to: [Held "Mote” T]
Export field "Zone" ta: [Held "Mote" T]

oK) (coed

General settings:

See sectionscontrols the display section headings in the exported specification.

Skip the line after sectiorincludes extra blank line in the specification table between sections.

Must positions withoupartitions - if enabled, the position is not related to any section will be included in the export
specification.

Grouped by GOS7one standard parts will be grouped general heading (for example, "nut CEOR 266").

Skip the line after groupadd a kank line after grouped according to GOST positions.

The number of skipped lines between sectmumber of blank lines between sections of the specification.
Migrate to the next lineincludes transfer to the next line with a long name productsisiiption is disabled, the
item name will be entered into a table cell.

Skip first and last linespass includes the first and last row of the table in the template specification.

Output at the line each position specifications will be displayed witbpace in one line.

Skip the line at break numberirif the positions do not follow the order, after nonconsecutive lines added a line
under a missing item. If the drajpwn list shows a miss "single linethat regardless of the number of missing
itemswill be added only one empty line. If the dedpwn list select a miss "depending on the gap," the number of
rows to skip will depend on the size of the gap. (For example, if after 6 position followed by the position 9, then 2
lines will be skipped).

Followed by the output settings of the field "Format" field and "Zoergifow them in the "Comments", "Format"
and "Zone" respectively, or do not show at all.

OptionRounding weigh¢ontrols rounding up masses of parts made to specification. If nobhodimosding on
weight, you should select the required word length.

Drawing tab

248



User Guide nanoCAD Mechanica 21

Document | Patiions | Header | Numbeing | Export| Drawing |
Drawing
[] Update exported sheets
[] Select sheet position by rectangle

Specification sheets
First sheet PART LIST [first sheet)

& &

Next sheets PART LIST [second sheet]

[ o J (oo )

Update specification sheets in the drawinincludes automatic update of tables exported to the drawing
specifications. The update is performed on the export specification drawing. Accommodation in this specification is

not requested again.
Specify the insertion point selection rectanowhen this option is enabled the position of each sheet exported to the

drawing specifications not given an indication of the insertion point, but an indication of the rectangular boundary of
the placing orthe drawing sheet.

Export Settings on the drawing table designation include serving template specification for the first and subsequent
sheets.

When you click orEJ the table selection dialog opens.

Setting up a custom type specification
1 Go to the droplown menuSpecification type simple
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Document type
@ Sj Attention! After change type of the
i@ Simple document you necd & Shone et
(™) Group type A settings, also.
(7 Group type B
Ferformances
E; Lit." Add
02 Lit."
Delete

OK

| | cancel

1 Go to the tab "Partitions".
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Document | Partitions |Header | Numbering | Export I Dr.:lwing|
Specification partitions

Partition Has leader &]
Documertation
Complexes LS

Pl x
Parts x

Standard parts X

Cthers X

Materials x A

Part sets [ | -

—

ok ][ coe

9 Click on theDeletebutton and select the sections that you do not need or you do not use. In the sections of
specifications provided by the State standatt current setting, can be removed but removing them from
the system is impossible. At any time, you can edit the style specification and return these sections.

9 Click onthe Addbutton. At the top of the dialog box, in the "Standard", posted sectianareheemoved
from the system. Go to "User Partition" and create your profile.

Standart

@ User partition

Partition: example section

[T] Has leaders

| ok || Canesl

The result can be seen in the figure below.
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Document | Partitions | Header I MNumbering | Export | Dmm'ngl

Specification partitions

Partition Has leader | Add I
Documentation
Complexes X

Assembly X Delste
Parts X

Standard parts X

Others ;
Materials X

Part sets Hown

example section | |

| Cancel

o

1 Go to the tab "Header".
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Header
Field name Type Show... Show... | Add I
Partition Integer X
Format String x x
Zone String x X Delete
Position Irmteger e X
Mark String x X
Mame String x x
Court Real x X
) Down

Mote String e X

Mass | Real |« X

1 | i | »

k) [ oo

Add a new field type.

@ Standart

Performance
.Purchase

.File
Show court

() User field

M arme:

Field type:

Header settings

Shaw in specification dialog
Show in position dialog

| ok || Cancel

1 On the "Numbering" it is possible to set a rule for the numbering and skip to the desired position.
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Document | Partitions | Header| Numbering | Export | meing|

Position numbering

Start numbering at 3

Partition settings
Unclassified | | Contimuoue positions count 1

Complexes
Assembly
Parts
Standard parts Increase position after partition by 1
Cthers
Materials

Increase position by 1

o] [ coes

1 Tab "Export" link provides specifications and user table that allows you to customize the specification of any
complexity.
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Document | Partitions | Header I Mumbering | Export |meing|

Public
Mumber of empty lines between partitions 3
Show partition names Wrap to next line
Skip line after partition name Skip first and last lines
[] Bxport unclassified tems [] Dutput through line
Group by GOST Skip line if break in numeration
Skip line after group [Dne line -
Round mass(digits after point): [Hu round "]
Export field "Format " to: [Held "Mote" "]
BExport field "Zone" ta: [Held "Mote" "]

ok ) [ cnes

9 Tab "drawing." On this tab, click the butt‘EJ . In the dialog box, choose from the database tables for the
first and subsequent sheets.

Create a table for a custom specification

Open Table Editor and create a new table.

To create a custom specifications in the table must specify the header field specification and the field "title block".
Export records to be made in the fields below fieldned as "Title".

To set the BOM header must select a table cell and, from the context'imieparties”. In the"Value" enter the

header field specifications with the prefiXITLE .

For examplesTITLE Name.
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Conkent |Fn:|nt I Fit I Borders I Carnmmenk I Preseks I

Crata Forrmak I.ﬁ.utcu Formak j QrECision I{autu:u]l "I

¥ Supress trailing 2eros

belve $TITLE_Name

[~ Read only Expressian. .. |
Block. .. |

o4 I Cancel

To limit the filling column specification adjustment must be at the bottom line allowed to enter'irethe" line

$END. Otherwisethe filling will be made before the end of the table or subtable.

To transfer data from the main drawing caption (for example, the fields of the title block specification) must be in
the"Value" enter the value with the prefSSHTAMP_. The cell name&SHTAMP_Namebe entered value of the
"name"of the title block of the drawing.

After registration table accordingly to save it in a database under the appropriate name for later use.

Balloons

i 1
’ Main menu:Mechanical- Part list- #EBalloons.
i
’ Ribbon:Mechanical - Part list - #EBalloons

i
’ Toolbar:Part list - #2Balloons

% Lcommand lineMCPOSITION.
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Fundamental rules

When you point to elemésof attachment parts for Mechanica 21 recognizes the size of parts mounting connections
without additional indication of its components.

When making a specification of the assembly drawing mechanism can be set dynamically related to the title block of
assembly component external DWiie.

All changes in the linked drawing die subassembly (rooms, mass node) will automatically be reflected in the general
specification.

Notation of the position of the standard item

When selecting compounds for a fasteriibechanica 2JAuto detects the typical preset sizes of fastening elements
with no additional input. The construction indicatdits degree of hardness and the cover for standard parts should
be set individually, depending on the specific conditions of $serably operation.

Additional lables(Precision , modelling procedure, thread tolerance , degree ogf hardness etc , must be entered
among the truss symbols. In the ballon editor (or in the part list editor) , double click the entry field to enter

additionalinformation on the modelling procedure of a fastening.
Service Edit Help

% M O | = & | ¥ x o A};Z @ B E‘Ii special symbols indicating places for additional labels
¢ [ | = [f & | % Es Z |
T % & Pattion | | L |4 | B Mark B Name — B C.|Fl Note | H Mass Count...
[ Standard parts Hexagon Head Bolt |D|N 933 - M10x 60 #4064 j

fixed text piked from database values _T additi m;:l labels added

The information input on perforamce of standard details.

Creating a Balloon

Pick the start point and the second point , defining the position of the underscore , the position leader edit dialog
appears.

To group balloons according to the type, left click on the patrtition field.Fromirdgedown menu choose the
desired option to which the part is referring.

b 2 Partition
| |Standard part *

Complexes
Azzemblhy
={Parts 1

Standard part:
Cithers
Materials

1
The mark, Namenote and mass fields can be set by the user.
If the item name is too long, you can enable the forced transfer it to the next line. To do this, add a control character
\n.

| 4% & Partition B | L | & Mark
[] Standard parts | exagon Head Bolt 'n ﬂ

At the specification export, the posiotion name will be broken onto two lines.|f the format is on the drawing then for
the specification table the drawg zone is added automatically.

If a format is present on the drawing for positions on the specifications, the zone of the drawing is automatically
added.

The shape of the balloon can be set in the symbof tab construction site 4 option below.
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"Main options | Standard elemerts  Symbols | Forms | Special features | 3D |
=]
{@ Marking and branding
EESIII’[HCE texture
I Tolerances 7
# Datum target
% Feature identifier 2
){"Construction lines
77 Lines of break
# Joints
_/ﬁWeld Symbol
+Z Gradient
*2 Dimension marker
i weld seams
EL; Position Legend
A Specification leader
Head shape Line
Paint = Interface settings
Multi-balloon erientation
Item delimiter

OFHFHEHEHBEBBRREEEEHEBMGE

Diesign elements settings

Organization settings

Text position Arrow Redsfined value
Sort order Ascending

Arrow size a 0.5000
Head diameter 14,0000
Default layer SYMBOLS [0 |
User defined quantity in baloon [ o
A Text Save as defaults
€D axial

Standard

— [~ Design elements s=ttings

2 oK | Cancel |

To display the quantity of positions connected with given leader, it is necessatgdiotise mark.
The total of the details of the given position will be displayed on the drawing next to the position number within
brackets.

3(4)

Going into the editor specifications
[

Checkboxes for the number of items, click on the icon Specification. This icon is located in theditlog
specificationsand in the main toolbar Mechanica 21.
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Blocked Ballon Insertion on the drawing

If the ballon leader is applied to the item that &lmsady been entered in the part list , it is shown in the figure with a
vertical extension line.

Repeated
leader note

Mg
g

Lo
R

<
k)

Repeated leader
If such repeated ballons are meant to be any reason , double click the red leader.
In the dialog window, doubtelick on each of ssymbols in the column used to block ballon insertions.

™ 4 Hide gy Partition | [F 4 b ark. B Mame
Bk ]Pans 11 Body

Close the window by clicking x symbol in the upper right corner the part numbers will appear in the drawing.

Adding Construction Idicators to Standard Parts

When selecting components for a fastening, WiseMechanicabateéats the typical preset size of fastening

elements with no additional input. The construction indicatfitsdegree of hardness and the cover for standart
partsshould be set individually, depending on the specific conditions of the assembly operation.

Additional lanels (precision, modelling procedure, thread tolerance, degree of hardness etc.) must be entered among
the truss symbols. In the balloon editor (othie part list editor), doublelick the entry field to enter additional

information on the modelling procedure of a fastening.
Service Edit Help

T B O | =€ G| x| 2 B E special symbols indicating places for additional labels

....... E T I
T % & Pattion | | L |4 | B Mark B Name — B C.|F Note | H Mass Count...
[ standard parts Hexagon Head Bolt |D|N 933 - M10x 60 #40.64 j

fixed text piked from database values _T additi m;:l labels added

The information input on performance of standard details

Creating performance and item positions , before inserting into the drawing

To create an additional position for an item which has already been identified drawing, use the "Add
position/performance™ option.

Click on this icon and the "Select position record" dialogue will open. In it, the earlier insertion positions are
displayed.

Note: In the "Select position record" dialogue, only those positions that heen identified by
" number are displayed.

If the specification editor settings mean that a group view of the document is shown, the "Select position record"
dialogue contains two parts.
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The top part of the window displays the list before the insemsitipns, and the bottom part of the windethe list

of position performances.

If a line is chosen in the top part of a window, the new performance of the selected line will be added in the position
editor. If a line chosen in the bottom part of a windtlve selected performance will be added,

Position Align

: . L= . .
? Main menu:Mechanical- Part list- = Position align
. . L= . .
?  Ribbon:Mecharical - Part list - # Position align
= . . .
' Toolbar:# Position align ("Part list").

“2Lcommand lineMCPOSALIGN.
Command allows you to align the numbers callouts specification. To do this, you must first select which items will
be subject to equalization, them the context menu to specify alignment options.

Enter

Cancel

Werkical
Haorizaonkal

Lire

Rectangle

Following options are available:
1 Vertically.
9 Horizontally.
1 Line - an indication of the line along which the rooms are arranged
1 Rectangle specifies a rectangular area around which aligned numerals.

Recognition specifications

2 Lcommand lineMCRECSPEC

Master recognition specification enables automatic search and replace specifications created from individual
primitives nanoCAD, transformg them into an object "Specification" Mechanica21. Initial primitives are in the
drawing.

Drawing design
Drawing borders

Working with standard formats

&2 Main menu: Mechanica Drawing title/borders EDrawing titte/borders
R Toolbar: EDrawing title/borders ("MCS Drawing tite/borders}).
E=Command lineMCFORMAT, FORMAT.

1 Filling in the fields of the title block

9 Drawing title/borders recognition
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Fundamental rules

Each format type is an element of the database Mechanica21, which is located in the folder "Drawing border
templates" library Mechanica21.

emplates major labels and additional feelite located in the subfolder formats "Title block templates”. Renaming or
deleting existing items in the folder "Drawing border templates" would make it impossible to insert existing formats.

Insert the format by clicking on the icEDrawing title/borders. This dialog box appe&arsmat

Diocument type

=

Format I.-'-‘-.S 7 I
Sheet [T Autonumerate from I 1

e first [7 Usze zones from I 1
" nest [ Center marks

E|ﬂ||§| Ok I Cancel |

This window is defined by:

 Format.

1 Sheet.

1 Autonumerate from.

1 Use zones from.

1 Center marks.
After selecting the type of document, as well as the size and orientation of the sheet is inserted into the selected
format.

1 To edt the frame size, doubldick the left mouse button on the contour of the frame.

1 To edit the text in the title block, doubtéick on the text of the left mouse button.

9 To edit entries in the title block, doubdtick the left mouse button on any linetbg title block.
If you remove the first sheet of the scope of its information from the title block is automatically transferred to the
second sheet.

. . . . ]
To save the settings template attached stamps and their parameters in the database, click on: theton
enter the path stored in the database and the template name.

General Principles

To change the line frames the templfiitss, edit the frames and other fields.

"Document Type" Select the document type from the list format template in section database. Depending on the
document type is changed appearance and availability of individual dialog items "Format".

"Format"- the choice of the size of the sheet on the basis of standard size and multiplicity (not available for the
types of documents based on the standard 1SO, because the multiplicity inherent in the choice of format).

"Leaf" - the choice of template title blockrfthe first or subsequent sheets.

"Orientation"- select page orientation (vertical or horizontal).

"Autonumerate from* Automatic Numbering sheets. It lets you specify the number of the first sheet.

"Use zones from* avtoprostanovka zones. It lets yqesify the number of the first zone.

EE ” Edit main stamp
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After you select the document type and size under the proposed set the inggntion fhe frame. If you press
Enter or right mouse button, the lower left corner of the frame is aligned with the coordinate 0,0.

El Set default stampaestores the template format those stamps which were overwritten while maintaining format
template database.

Filling in the fields of the title block

FILE MAKE FSCH MO SHEET SCALE

SIZE

DR AT

CHECK
APPR

ASSUED
REY Dz MO

COMTRE

| Ein".-j E|='3 B’i Change template

Cancel |

To fill the title block fields and additional graph, dougleck on any line of the title block.

The main inscription is filled directlinto the dialog box, "Stamp”

While filling in the title block previously entered information stored in the section "History" menu. To open the
context menu, place the cursor in an editable field and click the right mouse button.

Recent values can be savadhe section "Recent" menu.

Automatically fill fields of the title block

C"] Save as default
The command saves the current filling lod tstamp in the memory. In the following fields will be filled
automatically stamp

=& | oad defaults
The command loads the stored filling.

@Clear

The team clears stamp field
Change template |

Change template
The command opens a drdpwn menu to change the pattern of the stamp.

Drawing title/borders recognition

&2 Main menu: Mechanica Recognition EQDrawing title/borders recognition

R Toolbar: EQDrawing title/borders recognition (MCSRecognitbn").

EECommand line:MCRECF

Master recognition format enables automatic search and replace formats created from individual primitives
nanoCAD, transforming them into an object of the "Format" Mechanica21. Initial primitives are in the drawing.
Recognition takes place in two phases: the first searches for the formats in their dimensions, the second selected title
block. Selection is maday comparing the serial patterns of stamps from the library with the existing geometric
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objects in the drawing. The remaining seals are installed by default. After the successful recognition format graphs
stamps are automatically filled with values frame drawing, and the format is placed on the current layer.

Creating custom formats and stamps

Before you create a custom size or stamp is necessary to draw a pattern nanoCAD means in accordance with the
required desired view object being created. When iigatemplates should adhere to the following rules:
1 The template can contain lines, arcs, and circles, text (singlend multiline), the objects of the library of
standard parts Mechanica21, blocks nanoCAD;
1 the thickness of the lines that are assibtwethe template thickness is not equal to zero, and not "layer” to be
adopted in accordance with the thickness of the closest standard value;
1 the color lines and text included in the template will be saved according to the selected values;
1 multiline text(mtext) is inscribed in the boundaries of the rectangular area of text is selected when you create
it.
You can use overhead lines and graphic objects, which are not drawn when inserting format or stamp in the drawing.
=3

To install a drawing object as a see;, use the butto™™ "Set parametertoolbar MechWizard, select the object,
and in the dialog "Object properties" check the box "Is eking object™:
— Common properties ~ Elipze propertiez

Yisibility |— r t i, awis: |—
bitiar awis: l—
I =

Linetype -
Stark anale;  Endlanagles  fram D anis
|2 a warking ohject | | | |
—Hatch — Spline properties

Srgle; Sicaler [z double: Start tangent:
| | End| tangemnt:

E | | k. I Cancel |

1 Use the links in the templates
1 New bordemvizard
1 New title wizard

Use the links in the templates

Stamps in the format template

Custom format may contain links to templates stamps available in the library. To add a stamp in the format used by
the relevant rules

Stamp Position and orientation when you insert a drawing format will be determined by the insertion point and
orientation of text links:
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' 1= =1

il ==

the figure shows the format template added referring to stamp basic inscription. When you insert a drawing format
drawn stamp recorded in the library under the specified name.
the format can be added to any numberedérences to the stamps from the library.

Using text fields

In the pattern of the stamp may be used special sighage text fields.

Text added to the template and starting with the single character "$", is recognized as a reference pointer on the field
(theCount) input. In the input field of the dialog box, you can edit the stamp to record the text (for example, the

name of the developer or check). Name field can contain characters of the Latin alphabet and the national or spaces.
Dimensions of the input fids are defined primitives surrounding the insertion point, the reference index. If you

found another symbol "$", the text after it considered the description field:

$Field_name [$field definitions].

the contents of the text box will be displayed in tsedif object properties.

To limit the size of the input field or eliminate overlapping fields in the dialog, you can use the service line.

To create a stamp based on an existing base in the sample, the sample to be inserted into the drawing by setting in

the dialog box "Stamp" mode "Display field nam @f. After insertion into the drawing die can be used as the

layout of the new stamp.

Standard fields stamps have a description in Russian (GOST), English (ISO) or German (DIN) language, the values
of the fields available in the list of object properties.

Name Description Contact with the properties of Note:
the document Inventor
$Designation Description +
$DrawingName | Name +

$Drawing type | Drawing View

$Material Material +
$Litera 1 Letter 1
$Litera 2 Letter 2
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Name Description Contact with the properties of Note:
the document Inventor
$Litera 3 Letter 3
$Mass Weight
$DimScale Scale + Sets the gie of generate
within the format
$Sheet Sheet + Changes in the automal
numbering
$SheetCount Sheets + Changes in the automal
numbering
$Add.text Position the additional
inspection
$Author Developed +
$Control cheked +
$TechControl Technical control +
$Add.subject Last additionally +
checked
$NormControl the Regulatory Contro| +
$Approve Approved +

$Author (sign)

Developer Signature

$Control (sign)

the signature cheakg

$TechControl
(sign)

Signature of the
technical control

$Add.subject
(sign)

Signature additional
inspection

$NormControl Text regulatory contro
(sign)

$Approve (sign) | the signature approvin
$Author (date) | the date of +
$Control (date) | Date of Inspection +
$TechControl Date engineering +
(date) controls

$Add.subject Date further +
(date) verification
$NormControl Date of regulatory +
(date) control

$Approve (date) | Approval Date +
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Name Description Contact with the properties of Note:
the document Inventor
$Original # Part Number script
$Sign & date 1 | Signed and dated 1
$instead # Instead, inventory
number
$Duplicate # Inventory number
duplicate

$Sign $date 2 | Signed and dated 2

$Reference # the reference number| +

$First use the primary use +
$Format Format +
$Enterprise Enterprise +

In the pattern of the stamp can be used table Mechanica2l. Included in the stamp table when you insert a drawing
can be edited as regular tables Mechanicatgpt that the die table can not be modified in the editing mode
screen).

Additional features

Converting from previous versionsin file %ProgramData%lanosoftMechanica2iDataROru-RU\settings.xml
defined fields for name mapping formats of old and mewgions. If an entity applies the custom stamps of previous
versions, the names of the fields, you can add them into the appropriate section of this file.

Integration with other objects Mechanica2l

Tables- Format allows you to use tables as stamps. piteserves virtually all the functionality buih table.
Universal marker- The values of any fields format can be used in a universal marker.

Dimensions- When you create within the format size, the size takes out set in the title block of the format.
Legend roughnessThe format may be associated with the designation of a roughness surfaces unspecified. lcon
roughness is automatically transferred to the upper right corner of the format.

Property document The value of the standard field format is Syranized with the attributes of the file in which it
was created.

Technical conditions- Format calculates the coordinates of the columns to accommodate the technical
requirements.

Attribute documents TechnologiCSExchange values between the fields drelformat of the document attributes.
You can set the matching fields automatically (by the same name), and then specify manually. Establishing
appropriate stored for later use.

Zone format- The format can be calculated, is there any point in it. If 8o,can receive the designation area
containing the point.

New border wizard

8 Main menu: Mechanica Drawing Title/Borders C=INew border wizard
8 Toolbar: B=INew border wizard (‘MCSDrawing Title/Borders).
EECommand line:MCFORMATWIZ.
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Template name

IND gtandard j | ] ;8 I Cancel

To change the existing formatelect it from the drodown list of templates. The field, located in the center of the
panel will be a general view of the selected format.

To add a new format, select the drop down list "Template name" paragraph (new).

Click the left mouse button ondlctenter field, select the drawing created bylayeut format template, and
confirm the selection click OK.

In the dialog box "Format creation” will be recognized image format.

If you create a new format after closing the dialog box by pressing OKlog d@reate element", which follows the
format and select the name of the folder in the library of standard parts, which will save the created format:

IDE'&Drawing borders template i

M ame

k. Cancel

By default the path "DB Drawing borders template”. If you want to keep the format in another folder, ,' 3S

and select the folder that appears in your browser.

Creating a template format is similar to creating templates stamps. Embedded tables are not supported. The texts,
starting with the single "#" character, determine the type and position of the stangp. fdfhen you insert the size

of the database will be loaded stamped with the name specified in the text (the symbol ‘#' is ignored and the text
"main message" will be replaced with the box on a stamp with the name of "Title Block"), if it is in bhsedhte

starts with "$" and contains only hexadecimal digits, it is interpreted as UID template stamp in the database.
Coordinates, direction and alignment of the text will be applied to the stamp.

See stamp UID by inserting the drawing title bla¢khe database manager

AL Mechanica21.At the command prompt displays the hexadecimal object UID

Predefined templates are stored in the formats \'DBawing borders template". It is recommended that the new
template is stored in the same folder, but whewlilag the template can be seen the whole base.

Frame custom format has a fixed sizbe one set in the template. There is a special recognition mode that allows
the use of standard scalable framework with their stamps. To enable this mode, seledt fistrimtthe dialog

master the standard by which the frame will be built. In this mode, all of the graphics in the template are ignored,
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except for text and bounding box. The frame can be of any Bizée final format it replaced with standard frame.
All texts are considered names stamps. There are two variants of binding stamps:
1 If the text begins with the "#" symbol, it is stored offset from the insertion point to the nearest corner of the
bounding box.
9 If the symbol "#" no stored offset from the témsertion point to the bottom left corner of the bounding box.

Standard sizes have patterns in the databtedr patterns are embedded in the prograr,

Note: ——

New title wizard

8 Main menu: Mechanica Drawing TitIe/BordersENew title wizard
®Toolbar: éNew title wizard ("MCSDrawing Title/Borders).
EECommand line MCSTAMPWIZ.

Template name I[new] j X

Simple wvigw I Extended wiew I

First sheet

Following sheets

R = ok |[g

To change an existing stamp, select it from the -@iopwn list of templates.

To add a new format, select the drop down list "Template name (new)".

A template stamp can have up to four eliéint graphical representations: simple and full (advanced) type, including
the form of the first sheet and the view for subsequent sheets.

Select one of the tabs: "Simple view" or "Extended view". Click the left mouse button on one of the fields marked
with a stamp type, and select the drawing template you created earlier mock punch. Confirm the selection click OK.
In the dialog box "Create stamp"” will be recognized image of the stamp.

If you create a new stamp, after closing the dialog box by pressing @iklog "Create element", where you must

enter the name of the stamp, and choose a library of standard parts folder in which to save the template created by
the stamp:

IDEHDrawing borderz template i

M ame

Drawing borde

Muaote

] 4 Cancel
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New templates stamps recommend that you save to the folderDiBving borders templateTitle block
templates".
If the layout for the die table to use, it will retain its editing capabilities even benoglirted to the format. For
these tables are only supported editing in place.
The pattern die may be up to four types:
1 the main type of the first sheet,
1 he main type of followup sheets,
1 an expanded view of the first sheet,
1 an expanded view of the next shee
The texts, starting with the single character "$" are recognizéttammes of the field3he editing dialog stamp
they will be displayed in the form input fields. Name field can contain spaces and extended ch&anensions
of the field defined primitives surrounding the point of its insertion. If you found another symbol "$", the text after it
considered the description field. This text will be displayed in the list of properties:
$<name_field>[$<description €id>]
To limit the size of the field or eliminate overlapping fields in the dialog, you can use the service line. This is a
primitive with zero thickness or line marked as the utility from mcWizParam. Set the parameter.
If you set daw "Work object", therniaanped on tobrazhatsya these primitives will not.
To create a stamp based on an existing base in the sample, the sample to be inserted into the drawing, and in his

dialogue pres E "Show Field Names". View selected stamp button "View".

After that, the object can be divided (explode), edited and used as the layout.

The dialogue is a choice of the standard, which is taken from a stamgtdidsrd is used for the selection of the
frameformats in recognitiof the primitives.

Tables

Tables

’ Main menu:Mechanical- Tables- ETabIes

™ .

* Ribbon:Mechanical- Symbols- Erables
i

’ Toolbar Tables (on toolbar"Tables".

P el

“2_Tcommand lineMCTABLE.
Causes dialog box to insert a new table.

269



User Guide nanoCAD Mechanica 21

(@ Custom table

() Load from database

(7 Load from file

(") Object based report
Import from Excel

From dipboard

Title

Columns 25 x 12

Rows

Header rows 12 x 0

Data rows 8 x 7

Footer rows 12 x 0

[ Rows upside down ()] C
["] Add drawing border

[ ok || cancl

1 To create a custom table, sel&ctstom In input fields specify the dimensions of the created table, or on the
layout, drag the mouse to the right as many rows and cells as required.sWisequent editing the number
of rows, columns, cell sizes can be changed.

1 Toinsert a standard table, selectd from databaseYou can insert a standard table of the base elements
Building site . In the dialog box, select the table you want. Dataddasgents Building site is available for all
major types of standard tables.

1 Toinsert a table from a file, seleabad from file

Click Browse and select the file table.

Supported formats:

tbl - tables files

dat- data file or a text file

mdb - databae Microsoft Access

xls - Spreadsheet Microsoft Office Excel

xlsx - spreadsheet Microsoft Office Excel 2007

=A =4 =4 -4 -4
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csv- table cell separated by commas

txt - standard text file

xml - XML document

odf - OpenDocument Format.

When loading a table of xlsx, xls filgou must select the Excel document sheet.

C:WUsers\saptarshi'\Desktop\OfficeProductSalesData. xls -

Query Iv'

Sheet3 (A1)
Source Data (41:048)

= =4 -4 -4

Important! | Select the sheet can be made after a table detbirom the file.

Source file CMlUzers'\Saptarshi®\Desktop...
Source query Voters (A1:G4001)
Decimal separat... | ..
nanoCAD Building Site =
Title
Scale
Row count 4001 N
Coloumn court |7
Text style GOST 2.204
Texdt height 25
Tent color Mr=d
Text weight — By Layermm
Width factor 0
Text indert 06 -
Dewrwards fes
Source file ChUsers' SaptarshitDesldop....
Source queny Yoters (A1:G4001)
Decimal separat... | ..
Autoupdate repart |On
Insertion point top right o

In the properties of a table rowaurce filedisplays the path to the source file of the table.

Select lineRequestto enter the desired page of the document. Then in the Tdlte,Elick®=Update Table from
an external source
When loading a table from a file mdb drdpwn listdisplays a list of database query.

besktopWew folder\Comprehensive Maintenance Plan 052005, s IRd Browse. ..

Query -
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To import tables from files, you can drag a file from Exptdcghe dialog table
When you drag a file from Windows Explorer in the imported table is added to the e

Note:|table.
When you drag a file from Windows Explorer dialog box replaces the existing table t

imported.

1 Togenerate a report based on a sample of objects, 8elecbjects in the sample report

|l

To make a selection of items, cli€klect

=EO

REE=R

Object

* «5elect object type:

Bxpres... Value

Objects found: 0

The search conditions are set in theick selectiordialog.
Further dialogue is given based on what the attributes are and creates a report on the selected objects.
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[#|Dedmal separators {Dedmal separator) |3
[¥|Downwards (Direction)

[¥]Hyperlink {Hyperlink) =
[#]Insertion point {Table insertion corner)
[¥]Layer (Layer)

[¥]Line Weight (Line Weight)

[¥|Linetype (Linetype)

[¥]Linetype Scale {Linetype Scale)
[¥]Row count {(numrows) |5
[¥]5cale

[¥]source file {File)

[¥]source query (Query)

[#|Text color (Default text color)

[ Text height (Default text height) |ﬂ
Includ attributes for the report in the list by selecting flags
@
-
@
r
[Tl
7

M All- selects all attributes
1 None- the choice is removed from all the attributes
1 Invert - inverted selection attributes
The table is created with a template report form
=Iff(Exist(Obect."Autoreport");Object."Autoreport”;"")
This formula checks whether there is a line for the attribute n@medeport,and displays its value in a cell.
Otherwise, leave the cell blank.
Al £ =[ff{Exist(Object. Autoreport); Object. Autoreport;™)

1] 100 200 300 400 50D 600 TO00 80D
1 L | | | 1 | 1 | 1 | L 1 L | 1 | 1 | 1 | ! | 1 | 1 1 L 1 1 |

__,_—_ B Lo D E | F | G

Report template

_ fObject. Autoreport; i
_{cs; otherwize —{

Object.numcols; if Exi|_ rObject.Color; | _ pObject.«Decima =F1 _ [Object Hyperlink; || _ rObject.«Insertion po
wy,; otherwise —{u»; otherwise _{«»; otherwise —{u»; otherwise —{«»; otherwise

Eeport
_ fObject Autoreport; i| _ pObject.numcols, if Exi|_ pObject Color; | pObject «Decima [=F2 _ [Object Hyperlink; || _ rObject.«Insertion po
2 _{om; otherwise _{«n; otherwise _{om; otherwise _{«n; otherwise _{om; otherwise _{«n; otherwise

The number of columns in the table determined by the number of selected attributes.
1 To import a table from Excel, selectport from ExcelTo activate this item, the document skibloe opened.
1 Select the insertion point of the table.

O @

O O
1 Select the numbering of rows in the table.
[ Rrows upside down

1 If the switchrows upside dowis enabled, the line numbered in reverse order.
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1 When the checkba [T Add drawing border after you insert the table will start a dialogue format.

1 Click OK and the insertion point on the drawing table.

If the drawing preselect a groupf objects, and then run tlﬁtables you will be

Note: .
prompted to create a report based on a sample of objects.

Import, export from Excel

Import

i) , _

Main menu:Mechanical- Tables- I%Import table from Excel
f‘\

" Ribbon:Mechanical- Symbols I%Ilmport table from Excel

™
Toolbar:EhI mport table from Excel (on toolbar'Tables’).

iy

- ,;:UCOmmand lineMCTABLEEXCELIMPORT.

Transmits data from an open book MS Excel.

1 Inan open Excel worksheet, select the cells whose data you want to impartableMechanica?l.
1 Go to the nanoCAD, editor of the table, and then dlickort tables from Excel

9 Data will be transmitted to the table.

Export

™ , _
Main menu:Mechanical- Tables- |:I]il Export table to Excel
™ _
Ribbon:Mechanical- Symbols- %I Export table to Excel

i
Toolbar:qil Export table to Excel (on toolbat'Tables").

2 Lcommanl line: MCTABLEEXCELEXPORT.
Designed to transmit tabular data in MS Excel. After clicking on the button opens a new Excel workbook and it
migrates all the tabular data with formatting cells established in the table.

The tablesMechanic21 not toExcel the following data:
i Blocks nanoCAD
 Formatted text
f Formulas that do not match the format of Excel

Important!

Table recognition

™ : : » ”
Main menu:Mechanical- Recognition- [DTabIe recognition
™ . : - »
Ribbon:Mechanical - Utilities - [DTabIe recognition

) Toolbar:[DTabIe reognition (on toolbar "Recognition’).

2 Lcommand lineMCRECTABLE.
Table recognition enables automatic search and replace taddesdfrom individual primitives nanoCAD object
"Table" Mechanica2l. Sources are primitives for drawing.

1. Use the commandble recognition.
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2. Specify the drawing point at the table.
The table is created in the current layer. Dimensions of the recognite@talvounded to integer values.
Text belongs to the workpiece table is recognized as the values of the respective cells of the table.
Real dimensions of the original graphics are multiplied by the scale design, so if it turns out the table with zero
heicht lines, you need to change the scale clearance in accordance with the size of the original graphics.

Editing a table in the drawing

i, —

" Main menu:Mechanical- Tables- Edit table in-place
i, —

" Ribbon:Mechanical- Symbols Edit table in-place
i, —

? Toolbar: Tables- Edit table in-place

RS

"_'_'L]COmmand lineMCIPEDITTBLIPEDITTBL .

B

A 1Shortcut:CTRL+RBM on table frame
When editing a table escreen, théEdit Table"toolbar appears.

Co=Eg Em R S 5l 228 I BHS 'E]‘

The active cell is highlighted with a green frame. The text entered into the cell is automaticphggsed.

Menu

= Group cells
Serves to combine adjacent cells into one.
Procedure:
I Call command.
9 Pick the first corner point of the selection.
9 Pick second corner pdiof selection.
1 Selected cells will merge.
EUngroup cells
Undoes the grouping of a previously merged cell from mltgellls.
Procedure:
9 Call command.
1 Pick the first corner point of the selection.
9 Pick second corner point of selection.
9 Selected grouped cells that fall within the selected area will ungroup.
E=Split cells
Serves to divide cells into several smaller cells.
Procedure:
I Call command.
9 Pick the first corner point of the selection.

9 Pick second corner point of selection.
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1 Inthe"Split" dialog box that appears, enter the required numerical values for repartitioning.
spiit
Mumber of rows I 3
Mumber of columns I 3 3

K I Cancel |

9 This will result in a new breakdown.

Note: When using theSplit" command, the height and width of acgat cells may be lost.

EE’Pencil

Serves for splitting cells into several by creating additional borders.

Procedure:
i Call command.
1 Pickthe first point of the dividing line on the table border.

1 Pick the second point of the dividing line on thble border.

1 The cells that the dividing line will pass through will be split into new cells. Each cellépémdient.
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& Add row Adds one row at the bottom of the table.

BEEAdd columnAdds one column to the end of the table.

% |nsert row Adds one row to the current position of the table cursor.

82 nsert columnAdds one column to the current position of the table cursor.
= Delete row Deletes the row containing the selected cell.

flEDelete columnDeletes the column that contains theestdd cell.

“BRow propertiesChanges the height of the row containing the selected cell. A dialog box is called up in which to
specify the line height in millimeters.

Height j

[ Start new page

oK | Cancel

The"Start new pageparameter splits the table in an arbitrary plaee where the cell is selected. Other pagination
methods are available in thel editor interface

EEICqumn propertiesChanges the width of the column that contains the selected cell. Enter the column width in
millimeters in the dialog box.

Wwidth j

[ Hidden

[ Substitute zeros with symbaol

K | Cancel

The"Hidden" option hides the selected column. You can return visibility to a column from the full editor interface.
The"Substitute zeros with symbgarameter replaces the null values of the column cellstiadthow data. In this
case, the format of the cells must be numeric.
ECell properties Calls up the'Cell Properties'tialog box, which configures the properties of the selected table
cell.
ECells propertiesSdting properties of a group of table cells. Select the required cells and in the app€ating
Properties'dialog box set the parameters of the selected table cells.
2 sum
Calculates the sum of the selected area.
Procedure:
9 Select the result cell.
9 Call the command.
1 Pick the first point of the marquee.
1 Pick the second point of the marquee.
9 The formula vill be entered into the result cell.
2*Selective sum
Calculates the sum of the selected cells.
Procedure:
1 Select theesult cell.
9 Call the command.
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1 Specify cells. Press "Enter" to finish.
1 The formula will be entered into the result cell.

Notebook
&= Calculator
E"Sgecial symbols

'E]Quit. Exits the table screen editor. You can also exit theanaen table editor by rigieticking on an empty
space in the drawing.

Table editor

The interface is opened by doulalécking on the table, or by selectingget'Edit" command from the context menu
of the selected table.

Eile Edit View Column Row Cell Section Help
E-HB-lfiEe o xDR|oc(++ e | EBEHNIUZ BRI Z|PGH|SHE E
S EHEER| O -[Aeydee @B Byosiect || (=] + & v = + |[Standard ~[2:5000 ~]['A Wy bioak ~Ila By layer =]
Al ;;,|
0 25 50 75 100 125
——— B w c P E
s
2
3
Transparency _p———— Scale — p—————

The dialog box contains:
1 main menu;
1 toolbar,
1 parted cells with names (addresses) of rows and columns;
9 status bar with transparency and scale caret;

General Provisions

The names (addresses) of rows and columns are adopted similarly to the MS Excel spreadsheettaditor. Ve

columns from Il eft to right are named in alphabetical 0 |
horizontal rows are named in numbers in order.

When you click LMB on a row or column name, it is selected.

B | C | D E |
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J

To select the entire table, select a rectangle at the intersection of the row and column names.
B | c | D | E |

2

8

=

The shortcut "Ctrl + scrolling mouse wheel" allows you to change the scaling of the table.
The shortcut "Ctrl + click mouse wheel" sets the default table scaling.

[+ W < [ o [ e ]

1

32 e

3

:‘j
3

When"View sorting"is enabled, sort buttons appeartba right side of the column headings. This sorting is

intended to improve the convenience of entering data in the spreadsheet editor and does not affect the state of the
table in the drawing.

The button has three statéslpt", "Ascending”, "Descending”

Not
75 100 125
AP ETETE FETTY PRETH FETEY FETIY T FTETY MO PR ST [T FTY FETTY PETEY T
C il o w E -

4 5

3 4

2 3

Ascending
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Not
0 2 0] 75 100 125
E w C w I w E -
3 4 5
1 2 3
2 |5 1 2 3 4
Descending
0 25 1] 75 100 125
B - C w D E
2 |5 1 2 3 4
3 |[* 5 1 2 3

Sorting features:
9 Enabling sorting on one column dised sorting on other columns.
I Rows are sorted whole, not just the column.
9 Strings are sorted within a section.
1 The merging of cells is not broken.

9 After enabling view sorting, the vast majority of commands are blocked. Allowed: exit, edit single cells and
change sort mode.

Cell color
=Chject Mame - cell containing expression;
- noneditable cell, for example, inraport
#ERF - cell with an error in the expression;
G0 - cell cortainingreport section data

Filling adjacent cells with data

To speed up data entry into the table, automatic data filling functions are used. The spreadsheet editor can
automatically continue a series of numbers, contlina of numbers and text according to a given pattern. You can
quickly fill in different types of data series by selecting multiple cells and dragging the fill handle.

)
Filling cells with a sequence of numbers or combinations of numbers and text according to a given pattern:
1. Select the first of the filled cells.
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+.

2. Enter an initial value for a range of values.
1

o
3. Enter a value in the next cell to set the fill pattern.
1 2
4
For example, if you want the sequence 1, 2, 3, 4, 5 ..., enter the values 1 and 2 in the first two cells. If you want the
sequence 2, 4, 6, 8 ..., enter 2 and 4. If you need sequence 2, 2, 2, 2 ..., the second cell can be left blank.
As the sequece is completed, it continues as shown in the table below.

Initial value Continuation of the series
1,2, 3. 4,5,6 ...

1st period, 2nd perig 3rd period ...

Product 1, Product 2 Product 3 ...
4. Highlight cell or cells containing seed values.

1 2 [%Aé

5. Drag the fill handle over the range you want to fill.
1 2

s

The cells will be filled with the specified sequence of numbers.
1 2 3 4 g
Pl

To fill in ascending order, drag the handle down or to the right. To fill in descending order, drag the handle up or
left.

Basic tools

Main menu commands
File
1 Open file..- loads table data from a file. Files available for download: * .tbl, * .dat, * .mdb (only fbit32

Windows), * .txt, * .csv, * .xml, * .xls, * .xIsx. When you select an Excel file, only the first sheet of the
workbook is inserted.

1 Open database.-.opensa dialog of library to select a table saved in the database.

1 Save as file.~ writing a table to an external file *.dat, *.txt, *.cvs, *.xml, *.xIs.

1 Save to database-.writing the table to the base of elements.

1 Edit Form...- opens théorm editor Using the form, you can filter data, control the composition and style of
the table.

1 Show Form..- opens the table filter form.

1 Imtort from Excet the command transfers the results of calculating tabular data from aiM&Ercel

workbook. The content of the active sheet or a selected range of cells is transferred.

1 Export to Exck- the command is designed to transfer tabular data to MS Excel. After clicking the button, the
"Conversion ogbns" dialog opens. After specifying the options, a new Excel workbook is opened and all
tabular data is transferred into it, while maintaining the cell formatting set in the table.

1 Close- saves changes and closes the editor.
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Close without savingcloses the editor without saving changes.

9 Undo- undo the last action.
91 Redo- redo the last undone action.
9 Cut- cuts data from selected cells to the clipboard.
1 Copy- copies data from the selected cells to the clipboard.
1 Paste- pastes data from the clipard.
Pencil- serves for splitting cells into several by building additional borders.
o
b
b 1 i
i 1
1 ﬁa 5 % 1
1
2 3
) 9 Select material. - This tool is designed to insert into a table, technical requirements and technical
characteristics of a formatted limecord for material and assortment. Clicking on the button brings up the
"Material" dialog box.
1 Auto calculate epressions controls the mode of automatic recalculation of values of table cells. By default,
the auterecalculation mode is on.
1 Recalculate serves to recalculate data in a table after editing cell values or correcting formulas.
1 Auto update reportscontrols the mode of automatic recalculation of the report. The mode is on by default.
1 Reports update of the report.
1 Synchronize updates the table with data from a linked file. Available if the table was loaded from a file. For
correct synchronizationhé data changed in the file must be previously saved.
View
1 Show rulers switch, controls the display of the ruler.
‘ 0 L E0
1 Show expressionsswitch manages the formula bar display.
A
1 Formula visualizatiors switch, controls the display of therfaulas in cells.
_z BE— 5
B |—E|12)
4
z
3

1 Zoom to objects centers the original report objects in the drawing.
1 View sorting- controls the diplay of the sort buttons of the view.
Turned on Turned off
— F B
I | ——
I Calculator...- the command callsalculator
1 Notebook..- the command callsotebook
Column
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Add column adds a new empty column after the selected column.

Insert column adds a new empty column before the selected column.

Delete column deletes the selected column.

Hidden- switch, hides the column. The column appears in the editor but doappesr in the drawing.
Properties..- open properties of column

Ro
Add row- adds a line below the selected one.

Delete row- deletes the selected row.

Hide row- hides the line. The line is not visible in both thet@dand the drawing.

Show hidden rowsshows hidden lines. To use the command, you must select several lines between which
hidden lines are located.

Sort ascending sorts the table in ascending order relative to the selected column.

Sort descendingsotts the table in descending order relative to the selected column.

Custom sort..- opens a dialogu&Collections editor

Merging and Grouping.- opens a dialogu&Row grouping and merging"

Start new page switch, controls the page break before the selected line.

Limit rows per page.- opens theRows per pagedialog, which indicates the maximum number of lines per
page. If there are more lines, a page break is inserted.

Rows per page jﬂ
Less than 2 j

Cancel |

=4 =4 A —a S —a-a--a-9

=4 =4 =4 -8 -8 -9

9 Limit page height. - opens the "Page height" dialog in which the maximum page height is indicated. If the
page height is greatenan the specified height, a page break is inserted.

xq

Less than 250

Cancel |

Single page the command removes all created page breaks.
Up to cown - switch, controls the data display sequence.

Properties..- opensstring properties

=a =4 =4

0O
ol

Edit - puts the cell into edit mode.

Expression..- opens a dialoguéExpression builder”

Properties.. - opens a dialogu&ell properties".

Group- merges the selected cells.

Ungroup- corrodes the selected cells.

Split...- splits a cell into multiple rows and columns. When the command is called;jihe dialog appears.

E R I ]
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E x|
Mumnber of rows E
Mumber of columns 3 3

Ok | Cancel |

= ——

Cut- cuts data from the selected cells to the clipboard.
Copy- copies data from the selected cells to the clipboard.
Paste- pastes data from the clipboard.

Clear - clears the selected cells.

Insert table- pastes aange of cells copied from Excel.

Header of first page adds a header for the first page.

Header of following pagesadds a header for pages.

Header of last pageadd a header for the last page.

Insert Data sectior inserts a data section. Ifdtselected cell is in the data section, then an empty row is
added.

Insert Report sectionadds a report sectiobsed when building reports.

Footer of first page adds a footer for the first page.

Footer of following pags- adds a footer for pages.

Footer of last page add footer for the last page.

2
®
=2 =4 -4 9 0 —a_9_9._8_-29
o
-]

= =4 =4 =4

Toolbar commands

1 Open- allows you to choose one of two commands:

—ZOpen file loads table data from a file. Files available for download: * .tbl, * .dat, * .mdb (only fit32
Windows) * .txt, * .csv, * .xml, * .xlIs, * .xIsx. When you select an Excel file, only the 8heet of the workbook is
inserted.

“=Load from baseopens a dialog of standard elements to seledila saved in the database.
1 Save-allows you to choose one of two commands:

i save to basawriting the tabé to the base of elements.
Save to file writing a table to an external file * .dat, * .txt, * .cvs, * .xml, *sxl

i J::','i—-llmport table from Excelthe command transfers the results of calculating tabular data from aiVi&en
Excel workbook. The content of the active sheet or a selected range of cells is transferred.

i I:filExport table to Excelthe command is designed to transfer tabular data to MS Excel. After clicking the
button, the'Conversion optionstiialog opens. After specifying the options, a new Excel workbook is opened
and all talilar data is transferred into it, while maintaining the cell formatting set in the table.

1 ®=Update table from external sce - updates the table with data from a linked file. Available if the table
was loaded from a file. For correct synchronization, the data changed in the file must be previously saved.

1 “®Pan and zoom view to show objeccenters the original report objects in the drawing.
§ =%Cut selectior cuts data from the selected cells.
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Copy selectior copies data frorthe selected cells.
Paste from clipboard pastes data from the clipboard.
¥7Undo last change undo the last action.
™Redo last changeredo the previously undone action.
# Vove row dowr moves the selected line down
# \ove row up moves the selected line up.
# \iove column lef: moves the selected column to the left.
® Move column right moves the selected column to the right.

@Page divigon -the tool is designed teplit the tablento separate parts, without losing integrity. With this
function it is possible to split a large table in order to fit on the format, and still retain the ability to edit the
table as a single object.

Open form opens the table filter form.
ﬁlSort ascend sorts the table in ascending order.
ﬂlSort descene sorts the table in descending order.
Z'Create summary functicysums the contents of the selected cells.
A B i ]

. ) =summiB2:02

=summi)| : 1 " 3 4
-

Procedure:

1. Select the cell in which you want to calculate the amount, Z‘é‘ﬁreate summary function”
2. Select the cells whose contents you want to summarize,"press'.

f
f
f

=A =

=

f
f

Open calculator the command callsalculator
@Open notebookthe command call;motebook

I Insert maerial - This tool is designed to insert into a table, technical requirements and technical
characteristics of a formatted limecord for material and assortment. When you click on the button, a dialog
box is called"Material".

gSpecial symbolsinserting aspecial charactdrom the list.
L@Recalculate table serves to recalculate data in a table after editing cell values or correcting formulas.

[ Automatic calculation controls the mode of automatic recalculation of values of table cells. By default,
the auterecalculation mode is on.

c Update reports update of the report.

b Automatic report updatecontrols the mode of automatic recalculation of the report. The mode is on by
default.

Eeroup selection serves to combine the selected table cells into one.
Ungroup selected cellscancels the merge for the selected cells.

Change number of rows and columyserves to change the number of rows and (or) columns in the
selected range of cells.

Procedure:
1. Select one or more cells and call the command.
2. In the"Split" dialog box that appears, enter the desired numeric vedistake.
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E x|
Mumnber of rows E
Mumber of columns 3 3

Ok | Cancel |

i @Split table cell with pencil toclserves for splitting cells into several by building additional borders.

b 1 i L

To split a cell with the mouse cursor, specify the start and end points of the segment that will divide each cell it
crosses into two.
Right-clicking on a cell border removes that border.

i E"TSeIect cell style callsthe window for applying the style to the selected cells
1 Text dignment- serves to control the placement of text in selected cells. Additional buttons are available by
pressing the black triangle. The purpose of the buttons is clear from the figure on each of them.

=~
BE 3
HEE
-

9 Fitting text horizontally controls the horizontal alignment of text in the cell. The following options are
available in the drojplown list:

=INo horizontal tolerance
Shrink horizontally

=‘Word wrap

1 Fitting text vertically- controls the vertical alignment text in the cell. The following options are available
in the dropdown list:

=INo vertical tolerance
E#Shrink text height
I3Expand row height

EAdd virtual rows
9 Borders- is designed to control the display of the borders efsdected cells. When you click on the black
triangle, additional buttons for displaying borders become available. The purpose of the buttons is clear from
the figure on each of them.
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1 Color of borders drop-down list for choosing border colors. To set the border color, you must first select a
color and then select the border (usingilll"Borders"command) to which you want to apply the
specified parameters.

BEy object - By object -

1 Lineweight of bordersdrop-down list of border thickness selection. To set the border thickness, you must
first select the thickness and then select the bdrabang theﬁH"Borders'bommand) to which you want
to apply the specified parameters.

By object -

1 Text style drop-down list for choosing the text style of the cell.
1 Text height drop-down list for selecting the height tife cell text.
I 20 vI
9 Text color- drop-down list for choosing the color of the cell text.
9 Text weight drop-down list for choosing the thickness of the lines of the cell text.

I A — 1,05 M j
9 Selected cell coordinate fietddisplays the coordinates of the selected cell (s) and allows you to enter them.
B3:06
—

1 Row expressionsformula input field. Tle line is displayed if théViain menu- View- Show expressions”
switch is active.

A |

Using gestures for shortcuts

Gestues are designed for quick access to commands from the main menu of the table editor. Gestures made with
pressed RMB in the table editor.

Note: If when the prompt appears gesture command being executed, you can omit the RM
Right - Calculator

View!Calcylator

sl

Left - Notebook

Up - Expression

i

4

i1

m

o

1!

W

[

(=]
=]

287



Down - Cell properties

User Guide nanoCAD Mechanica

Right hook- Return

Left hook- Cancel

The closed area of the seledteells in a clockwise directionConnection (merged cells pedlocated)

P —

L

Result:

The closed area of the selected cells counterclockwBisconnection

Result:

Symbol "z" on select cells Clear (preclean cell is released)
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;]

4
3 ,9;-7 10
14

i3 T
it CelliClaar
11 12 13 18
L |
Result:
B ;
E 10
11 15
#

Editing the size of rows and columns

To modify the row height or column width, move your mouse to the border of the row or colunknth@lieft

mouse button and holding the button down drag the border. The move will be highlighted by the current value of the
row height or column width, as well as its new size.

Resize a row or column can also be done in the properties dialog boxeddlggiressing the right mouse button on

the header row or column.

Height 2

|:| Start new page

-

-

1. Inthe properties dialog box, specify the height (width) in millimeters.

| ok

] [ Cancel

Width

[ Hidden

o]

[] substitute zeros with symbal

2. Inthe Properties dialog box of the column switch is availaliielen With it, you can disable the display of
the selected column in the drawing, however, the Editor will be displayed.

-

-

| ok

] [ Cancel

You can also hide a column from the context menu for the column.
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Add column

Insert column

Delete column

— 3 Hidden [h_

Properties...

Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V

Sort ascending
Sort descending

Custom sort...

Commandstring Replace null valugfor numeric cells with the value zero, the cell must be a numeric format),
replaces the contents of the cells specified text.

Important! | Format text in a cell value i€sin the properties of the cell on the tabntent .

Close the dialog by clicking OK.

Cell Properties

In the dialog boxPropertiesparameters are set for table cells.

To edit the properties of a single cdfi a table full e@tor, select the desired cell and issuepertiesfrom the

context menu or by pressing Ctrl + Enter, double click on the cell, as a gesture to "down" on the cell. The effect of
this command is similatell Propertiesscree table editor

To edit multiple table cellin the full editor, select the desired cells and issué’theertiesfrom the context menu.

The effect of this command is the same actioRaserties screen editor table.
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—— [ F [ e [ H ]
1 ‘1 1 1 1
- Edit F2

Properties... Ctrl+Enter

Expression... Shift+F2

Group

Ungroup

Split...

Cut Ctrl+X

Copy Ctrl+C

Paste Ctrl+¥

Clear Del

Insert table
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Content |Funt | Fit I Borders I Comment | Presets|

Data format [Auto format v] (auto)

Supress trailing zeros

Value

Ok ] [ Cancel

There are six tabs:
1 FlagContent This tab specifies the type of data in a cell the user, set the formula for calculating va
the properties of the cell can format values and enter the contents of a table cell. Checkiddable
disables the ability to edit the cell. Such a cell is highlighted in color.

- Opens thé&xpression Buildet
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Sum If Count

Suamm | )

[l »

Abs (arg As Number) As Number
Absolute value of argument. abs()

LCo= (arg As Number) L= Number
Arccosinus of argument. acos()

[

oK J l Cancel

Block. .. |- The tool is used to insert timanoCAD blockhe cell,

Select the list that appears in the desired unit from the current drawing file. If necessary, select anattiieg f
the menwiew.

Document  [(Sg=508

(remove blodk) ASE

o) Com ]

After selecting a unit, it is displayed in the properties window of the cell, as welbasilite cell.
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Content |For1t | Fit I Borders | Comment I Presetsl

Data format [Auto format v] precision | (auto)

Supress trailing zeros

Value

ClRead only

1

.
m
(]
‘- E
m
]
.
.
—

—

BB -

To disconnect the unit, press themove bloclin theblock selection
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Document  [(S=508 -

ASE

s (et

1 BookmarkFont This specifies the text font, color symbols, line thickness, font height, offset from th
boundaries, the angle that defines the direction of the text, as well as the aspect ratio of the text.
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| Content| Font |Fit | Borders I Comment | F‘resets|

Horizontal indent
Oblique angle =

Horizontal scaling =

Style | GosT 2.304 -|

Text color W Ev cbject -

Line weight By object -

Text height -
[ vertical

Ok

] [ Cancel

SwitchVertical change text direction to vertical.

Empty fieldsobligue Angleandhorizontal scalingmeans that the values are taken from the text atyde
horizontal indent- that the value is taken from the table settings.

T Bookmarkfit
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Content | Font | Fit |Borders | Comment I Presetsl

Cell width 23

If text width exeeds cell bounds

Cell height &

If text height exeeds cell bounds

Y

-

leave osis || |{leave as is
adjust width foctor] | | [shrink text height
Expond row
word wraop e
OCCUpy
pxfra rows

Ok ] [ Cancel

This specifies theell, cell as well as parameters of inscribing text into the cell.

If the text width exceeds cell bounds

leove as is |

adjust width foctor

word wrop
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If the text keight exceed cell bounds:

leave as Is

shrink text height

Expand row
height

OCCUpY
pxtra rows

Mode Occupy extra rovdoes not change the number of rows in the table, the desirad m&ade higher by the
required number of times and line.
1 Bookmarkborders Here you specify the type, color, thickness of the boundary line of the selected d
you can manage the display of individual cell borders. Enable or disable the display ioLialdiv
boundaries, you can use buttons
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| Content | Font | Fit

| Borders | comment | Presets |

B by chiect) ] L—H
Text u
(by object)
] L]
|
(by object)

Border color [l By laver -
Line weight By object -
Fill color [CIMone -
[ Ok ] [ Cancel

1

the left mouse button near one of the cell borders. Alignment of text with
cell preview is set by clicking the left mouse button.

button on the icon

B by object) { 1 [ Wby object) U
Text m Text
(by ohject) (by object)
Ol 10O O
[ | |
(by object) (none)
Ig [—M by object) OO [—M by object)
To set the color of individual borders, click the left mouse |l |and select a color from the drop

down list
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Wy lzver -
. -

M &y block

M Ey ohject

B Red

.

To determine the weight of the individual borders, click the left mouse button on thBylifwe/€1) and choose
the thickness of the dregiown list.

By layer

By block

0,00 rmm [!

0.05 rmm
0.09 mm
0.13 mm
0.15 mm
0. 18 mm
0.20 mm
0.25 mm
0.30 mm
0.35 mm
0.40 mm
0.50 mm
e (], 5.3 1T

e 7, 50 MM
e 1, 701 VIR
|, 30 I
S0 MM
1, 00 mim

1 Color, line thickness for the cell borders, and cell shading can be set from the menu.

Border color [ By layer -
Line weight Ay object -
Fill calor [(IrMone -

1 To apply the changes in color and thickness, click on the desired boundary. Can also be selected by
display boundaries.

OB B E

300



User Guide nanoCAD Mechanica 21

1 FlagComment A field for entering a comment.

| Content | Font | Fit I Borders | Comment |F‘resets|

Type in comments here

[ Ok ] [ Cancel

Cell with the comment is displayed in the editor by a green label, which displays a hint when you hover t

mouse on it.which is displayed a hint.

A T

7 SDADDODDD

‘ Here you can enter cnmmenT{L

1 BookmarkStyles Here you can set the style for the cell.
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|Content | Faont |Fit IEorders | Cumment| Presets
67 67
Lorem ipsum Lorem ipsum
!
67 b
Lorem ipsum Lorem ipsum
Ok ] [ Cancel

To create a style, rigidlick in the blank area of thetyletab, then on the shortcut menu, selectate
Import

Create Ins

To work with a style template, open the context menu style.
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Apply
Update
Rename F2

Delete Del

Export
Import

Create Ins

Using styles

Style assignment to table cells is performed by the comﬁ-'fl*fﬂelect cell stylein the toolbar of the table editor
or tab"Fit" in dialogue'Cell properties’ he choice of style is carried out in the graphics window. Also, styles can
be created and edited using the context menu.

Context menu

1 Apply-the command applies the selecttgle on the cell (group of cells).

1 Update- the command replaces the selected style with the style of the selected cell.

1 Rename command allows you to rename the name of the style. The name of the style is generated
automatically during creation.

Delete- command removes the selected style from the list.

Import- command imports style in * .mcd format.

Export- command exports the style in * .mcd format.

Create- command allows you to create a new style.

Creation order:

1. Set the cell style.

2. Open thestyle window

3. Select the "Create" context menu command.

4. A new style will be created. The name of the style is generated automatically during creation.

E

Division by page

@Division by pagetool is designed to separate the table into separate parts, without losing its integrity. With this
feature, you can split a large table in order to place a format, wieeving the ability to edit the table as a single
object.

1 When the command a dialog box appezarge division.
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@) Single page
) Custom
) Rows per page

~ ! Maximum page height

QK ] [ Cancel

9 Switchsingle pagadisables table division.
1 Select the method of dividing the table:
1. Custom The table can divided into any parts.

@) Single page

1 Page break before a row is set by start new command from the context menu.
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J13

14
Add row

Insert row
Delete row
Hide row

Show hidden rows

Start new page

Properties...

Convert to 2
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V

1 Close the dialog. The editor of the table indicate the boundaries of the gap, with the help of it, you can change
the row height.
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1 On the drawing table with a gap will be as follows:
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Header
The table without break

Header 1 a 7 m
b f o

a g n

5 A 7 Footer

¢ J (4 Header

a K g

£ { r £ / P

f m s g o 7

Footer ¢ ; i
f m 5
Footer

The table with break —
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91 Side of the split tdle can be moved in the drawing independently, dealidking on any part of the full table
editor opens.
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