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Using the manual

The manual is organized into several parts that individually deal with particular section
or topic of the program. The first part deals with introductory information about the basic
program principles angossibilities.

The second sectiorinstallation specifies basic system requirements, describes
installation procedure and the verification system.

The nextpart File formatsspecifyavailable input and output formatsll supported
shapesas well as the databases that can be involved in input formats.

The sectionUser interfacecontains fundamental information about the program,
program appearance and model rendering possibilities.

The sectionApplication workflowintroduces a basic procedure of working process
summarised in few steps starting from loading of input files until generation of CNC program.

The next sectiol©Cutting path modificationdescribeshow cut paths can be modified.

SectionCutting plan preparatiorthat deals with program task Import, Jobtask,
Library), the function Drag and dropnachine and WebSeice setup, expert tables setup
kerf width compensation, nesting or cuttiqgan generation.

The section Settings describes all properties and configurations afachine,
technology, tool coels, expert tables of cutting pameters, transformationsand other
presets.

The sectionTroubleshootingcontains the program information,caess to program
documentation,describesshape geometry dataspection andreportingsystem.

The last sectioWorking withMPM describes standard working procedure mCAM
integrated iNMPM.

Note: The mCAM is in the state of permanent development, so this user ¢
describes versior.0. Different versions might contain some new functions, so
functions can be removed or modified. The version number and release date c
checked in the menu: "HelfAbout...".
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Introduction to mMCAM Lite

MCAM Lites an easyto-use CAM software tool combining the powerful mMCAM engine
with a usetfriendly interface for easy and professional preparation of cutting plans for straight
cutting of any supported part by means of cutting with straight cutting head onlyo{n
bevelling heads). By usingCAM Litét is possible to process any workpiece shapes standardly
supported bymCAMCc¢pipes, tubes, profiles, domes, but they are limited only to straight
cutting with straight cutting torch (not possible to proseBeams as {Heams/tbeams, U
channels or ibars as the bevelling is needed).

Note: In case the 3D model contains welding preparations (bevels) mCAM will limit
these contours and generate themstraight cutting path only. Contours which are supposed
to be bevelled or chamfered after straight cutting (by manual grinding or manual chamfering)
can be marked (marking of ideal bevelled contour) in order to visualize the area for
subsequent grinding @ssible to use only for top side bevels-tye and Yype bevel).

Supported Automation level¢ manual loading
only

mCAM Litas designed for advanced straight cutting, using endrggm technologies
(e.g. plasma, laser, ofyel, water jet) and supports only machines with manual loading of
workpiece into the cutting area (tubes, profiles, beams, etc.). Machines with extendeld lev
of automation of workpieces are not supported (tube loaders, beam loaders, etc.).

Supported formatsg STEP and IGES formats only

The software can process any supported 3D model geometry generated by commonly

used CAD softwares (such as SolidWorks, 3D Inventor, Autodesk 3D, CATIA, Parasolid, PT

Creo or any other CAD SW) with possibility to export STEP or IGES formats (STEP format
*.step, *.stp; IGES format*.iges, *igs).

Additional ¢ Y/ ! a F NR Sy tRdt &re Fahddddly Suppbrted (exported) by

structural BIM Softwares (such as TEKLA, Aveva BoCAD, Revit, Rhinoceros or many other), su¢

as format DSTV (*.nc, *.ncl) or parametrized tube connections ( *.xIm), are available only in
higher versions oinCAM(not supported bynCAM Litg

@IGES) (& STEP)
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Simple shapes and standardized connections
(notches)¢ mMCAM macros

mMCAM Litantegrates also the functionality to prepare standardized connections and
notches by usingnCAM macrasintegrated library contains standard and mastmmonly
used types of connections for pipes, tubes and profiles (similar to SolidSel or PipeSel). In case
of using macros, the cutting path generated after will s@limited to straight cutting only.
Most common types of macros are already included in mCAM and mCAM Lite, and new shapes
and typeswill be added gradually to the mCAM library with followingdates.

Macro Features - a8 x

Dome: Unnamed shape

. . View from top
Cylinder height  20.00 mm

Cylinder diameter [1800.00 mm

Sphere radius 1800.00 mm D

Thickness [5.00 mm | o % o]
Torus minor radius [180.00 mm ‘
@®Add (®Remove Multiply X
o O o
T q Circular multiplication Circular multiplication X ‘
Ve Count: 8, Spacing: 45.0 deg Count [ B
Spacing [45.0 deg +
O Cylindrical hole =g s o) X o
Biameter: 3000 mm, Tit:90.0 deg é

-?‘ﬂ Circular multiplication
LV Count: 8 Spacing: 45.0 deg

Cylindrical hole
Diameter: 150.00 mm, Tilt: 50.0 deg

i Cross marking
Diameter 150.00 mm

View from side

5,00 mm o«

20.00 mm
at

1800.00 mm J

Save

Fig.1: An example of macrqg Cylindricalhole

MCAM Lite functionality ¢ standard mCAM
functionality included

Rest oimCAMfunctionality including the marking process (jek, Laser marking, etc.),
additional operations such as Drilling or Punching, 2D/3D visualization of parts, 3D cutting
simulation, WebServices (connection to machine) is available and fully supporta€ A
Liteversion.
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Introduction to mCAM Pipe+

mMCAM Pipe+ is a CAM (Computer Aided Manufacturing) software that is capable of
preparing cutting plans only for cutting of circular pipe, circular pipe segments and sheets in a
full 3D mode.

£ Settings @ Imported 5 - Pipe_120x15_hole_2_pipe [
C

% Pipe_120x15_hole_...

®

Fig.2: Imported circular pipe from STEP file

MCAM Pipe+ can process 3D geometry, has support for bevel cutting and for
preparations for welding; also supports cutting sheets at an angle and supports Additional

Bevel Processing (ABP) for sheets.
Supported are on\STEP or IGES formats (STEP forrhatep, *.stp; IGES format*.iges,
*igs).

(@I1GES) (& STEP)
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£ Settings Imported 3 [ & Temporaryjob4 E3

View Shape Tool path processing

vg Circle pipe D: 100.00 mm T: 8.0 ¢
v 1: 2100.00 mm =]
v & Stock part 1511.85 mm

~ % 3 X Pipe_100x8_with_w...
% Pipe_100x8_with_weld...
% Pipe_100x8_with_weld...
% Pipe_100x8_with_weld...

o |
Fig.3: Nested circular pipes in a Temporary job

This software also contains a library for macros. All macros contained in this library are
only for circular pipe.

Macro Features

Circle pipe: Unnamed shape

Rectangular hole

Width: 70.00 mm, Height-50.00 mm

O Slot hole
Height: 50.00 mm, Width: 70.00 mm

Save

View fi
Length 1000.00 mm ] iew from top
Diameter 100.00 mm |
" k DI=850.00 mm N
Thickness 3.00 mm |
P =70.00 mm
Trimmings Slot hole % a1=0.0 deg
a Beginning - Plane trimming v (w) width  70.00 mm =
Tk 00deg (H) Height 50.00 mm | =
D Ending - Plane trimming v (0) Offset  |0.00 mm
YTk 00deg (i) Distance 85000 mm |
A 1100 d
Holes (B ngler 0.0 deg " .
@Add ®ﬁemwe Multiply + Duplicate () Rotation 0.0 deg. | View from cross section
(a2) Titt 0.0 deg
Cylindrical hole
Diameter- 50.00 mm, Distance: 100.00 mm 2=0.0 deg
e DI=850.00
Cylindrical hole 'I: il
) w |
Diameter. 70,00 mm, Distance: 20.00mm

View from side

*E i B=110.0 deg

0=0.01

O
Fig.4 Examples of macros for Circular pipe in Macro feature

14




| ntroduction

mCAMis a CAMComputer Aided Manufacturingoftware for professionalsreparing
cutting plans for 3D cuttingnCAMis designed for advanced automated 3D machining using
energybeam technologies (e.g. plasma, dxgl, water jet, laser, etc.).

The softwareprocessesany supported3D model generated by commonly used CAD
software(Computer Aided Design) or any mogighsed software for steel constructions.g.
Tekla) thatcanexport steel stuctures in DSTV or xml. formats but generates cutting paths
only for those shapes that are supported by mCAM.

The softwarecreateslibraries of frequently used parts, offers advanced visualization
and helpful previews. Wellrranged user interfacevith variety of settingsallows simple,
highly efficient, and precise manipulation and @ebf cutting paths andts features The
software includes alsolauilt-in CNC simulataihat simulates generated CNC code so user can
check cutting paths.

Program features

The mCAMuses boundary representation @ep) for processingrue realistic 3D
shapesmCAMsupports several options for import of shape data:

1 3D CAD models
1 Modelcbased steel structure®STV, xml)
1 2D surfaces geometrically projected on B&rametrizedshapes
9 libraries of standard shapes

ThemCAManalyzes the shape of 3Bodelsand automaticallyenerates all cut paths
The program provides useful and powerful functions such as tool kerf compensation,
placement of microjoints, managementlefdgin s/couts, simulation of machining, as well as
interconnection ofmCAMwith MPM (MicroStep Production ManagemegniThe functions in
combinatbn with used framework and userfriendly interface make the program efficient,
simple, and well organized.

Boundary representation

Boundary representation is a method for repemting shapes using theounds A
SOLID is represented as a collection of connected surface elements, the boundary between
solid and nogsolid. he 3D space insid8OLID is bounded by FACES. Every single FACE is
defined analytically as bounded surface, e.g. cylindrical, spherical or BSPLINE surface. Thes
faces put together form encapsulated solid. A face is bounded by one WIRE that consists at
least of one EDGE. &ty EDGE is defined analytically (lireegs,splines)andhas two ending
points (VERTEX).

15
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ThemCAMapproach is based on a tree structure that describes the details of a 3D
shape. SHELL contains several Fa@Fery FACE contains several WSREACE could possibly
contain some holes that are also defined by WIREs. Every WIRE contains at least of two EDGE
and an EDGE has two VER&&gend points)

Name Value

‘0 plane_sq_... Plane T: 10.000; W: 100.004...

450LID 6 SOLID: volume=811836 su...
4SHELL 7F SHELL:

FACESR CUT cylinder R= 20.00000
FACE 22R CUT plane

FACE 36 R CUT plane

FACE 50 R CUT plane

FACE64R CUT plane

FACE78R OUTER plane

FACE 112F INNER plane

FACE 146R CUT plane

FACE 160R CUT plane

FACE 174R CUT plane

FACE 188 R CUT plane

FACE 202 R CUT cylinder R= 20.00000

faces

edges

edges

edges cut #30
faces cut #224
cut Paths #1

Fig.5: B¢rep model using 12 faces

In¢depth shape analysis

By analysing raw geometrical data of 3D model, m@Aable to recognize shape type
and process cutting faces automatically. Due to shape type analysis and deep processing of all
faces in solid geometry (that defia®crep structure) mCAMis able to process almost any
cutting surfaces and shapes including complex variable bevel cuts, Y¢éuts. X

After all cutting faces are processagser is able to prepare a cutting plan in fewpste
All cutting featuresmodifiers and tools areasily accessible interfacel y Rs pasaile to
modify them according to user requirements.
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Name Value

:
“ § 013740138 Circle pipe D: 219.100 T: 12.500...

450LID 6 SOLID: volume=2.41596e+006 ...
4SHELL7F SHELL:
FACE8R INNER cylinder R= 97.05000
FACE46F OUTER cylinder R= 109.55000
FACE84F OUTER cylinder R= 109.55000

FACE 143R CUT plane
FACE 157R CUT plane
FACE177R CUT plane
FACE191F CUT plane
FACE217R CUT plane
FACE231F CUT plane
FACE251R CUT plane
FACE 265 F CUT plane
FACE291R CUT plane
FACE 305R INNER cylinder R= 97.05000
FACE 352R CUT plane
FACE 366 R CUT plane
FACE 380 R CUT plane
FACE 394R CUT plane
FACE 408 F CUT plane
FACE428R CUT plane
FACE 442R CUT plane
FACE 462 R CUT plane
FACE476 R CUT plane
FACE490 F CUT BSPline surface
FACE 507 F CUT BSPline surface
FACES45F CUT BSPline surface (Plane)
FACE 559 F CUT BSPline surface (Plane)
FACES73R CUT BSPline surface
FACE593R CUT BSPline surface
FACE616F CUT BSPline surface (Plane)
FACE630F CUT BSPline surface (Plane)
faces
edges
edges
edges cut #85
faces cut #688

fcut Paths #1

Fig.6: Incdepth shape analysis

Assembly impoting

In MCAMA G Qa LJAmparhadowhdle assémbly of 3D mode(STEP/IGES) and
processevery single part individuallyt is necessary tgave the assembly aeparate solids
when exporting from SolidWorks or another 3D CAD softwaltemported partsare sorted
according to type and dimensiomaaking thenesting reports andyeneration ofcutting plans
very effective
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Name Value
40 ]
TDocStd_Owner
TNaming_UsedShapes
40:1 1
40:1:1 1
TDataStd_Name Shapes
XCAFDac_ShapeTool
TDF _TagSource 1
40:1:1:1 1
4TNaming_NamedShape COMPOUND:
» COMPOUND COMPOUND:
XCAFDoc_ShapeMapTool
TDataStd_Name THB1002-0100-001
40:1:4 4
TDataStd_Name D&GTs
XCAFDoc_DimTolTool

gg

8
i
:

[ ] Show arrows

Fig.7: Assembly import

WebService connectivity

WebService is anandatory network applicéion tool that connectsa machine, its
technology and tools database withCAMvia company networkWith WebService user can
take advantage oéxpert system of cutting parameters, download tool database from IMSNC
automatically and fully integrate technological setup for particular machine and technology
within company.

WebService is very useful when working with several machines, several technologies
or advanced cuttingpecausat increases effectivity when preparing CNC programs.
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Installation

MCAM can be installed only under certain conditions. All necessary system
requirements are specified in the next sections including a brief description of the installation
procedure.

System requirements

mCAMprogram can be used on any commonly used personal computer @#dbit
version ofoperating system Window40 (version 1607 and above) and Windows.
necessary condition is a presence of a graphic card that supppeaGlinterface in version
2.0 or higherMicrosoft .NET framework 4.5 has to be installed. A storage disk drive has to
have at leasb00MB free space.

Note: There are no minimum hardware requirements an@AMcan be
installed on any computer with previously mentioned softwe
requirements but due to high advanced graphic visualizations, com
nesting procedures and sophisticated limitation algorithms it is hig
recommended to install the application on cenoters with sufficient
performance as for standardly used 3D CAD software.

Installation procedure

Installation file can be downloaded frorttps://customer.microstep.sk/. It is
Ll2aadaAofsS G2 OK22asS adlofS 2NJ oSGl OS\dEe\ 2y
of installationfile looks like this: mcam_YYYY_MM_BEXrelease.x_64setup.exe. YYYY is
year, MM month and DD day when tHmiilt was created 8XXrelease.xrefers to mCAM
versionand number othe release

19
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https://customer.microstep.sk/

MicroStep’ 3 oo

| B Software |

DOWNLOADS NEWSLETTERS LICENCES DOCUMENTATION
® Manual activation _—
f:j Subscription L t ‘t .
3 Profile
Version: #808 Revision: #4 Release date: 5.10.2022
& DOWNLOAD
mCAM
ndustrial grade CAM software
r 3D applications Latest release notes
stable . Collected release notes from Beta versions

Previous versions v

VIEW ALL VERSIONS

Fig.8: MicroStep Customer portal

To install thenCAM runthe installation filsfrom downloaded files folder in computer
In this procedure user selectwhich components should be installed, e8PM and
destination folderfor application The defaulinstallation folder iSCA\msndmcam The option
Clean installatiomemoves already existing files from previous installation.

Note: The installation target directory should not contain international characters.

Types of liceees

Licerse isissuedforever (except for service lices). Licese is registered for specific
computer. Therefore, user can have installed multiple versions of the program in different
directories and use the same liceenfor them. D release a license from a B(possiblen the
mCAM program or by using the customer portal.

For proper functionality it is necessary to allow access via https protocol, to the
addresses "license.microstep.sk™ and "auth.microstep.sk".
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T Onlinelicense

Online license is registered on servers and transferréal PC. It requires internet
connection for proper functioning. Whout Internet accesshe online license stored in the
license client program directory is valid f80 days

M Offline licene

Offline license is generated in the mCAM/Asper program and stored as a file in license
client program directory. The file can be transferred to iaternet connecteddeviceand
uploaded to MicroStep customer portibm where user will get the response in form of a file
that is used for registratiorivalidity of this license is one year. Offline activation process must
be done at the customers environment (it is possible to assist by using TeamViewer).

Procedure for creating an offline license:

1. In the mCAM program, by clicking on the licenbenticon (lower left), open the
licensingnformation and choos€Offline activation” - "Save license request”

(3 Licensing information X

Machines 2 :
Log in
Logged in as (Logout)
Imports
Subscription
—)C) Import shape E%Createshape Subscription valid until 3110.2023

 Recent imports / Folders Active licence

Licence #1 [ Release
Jobs
Features  mCAM

Drop shapes here to create new job Activation method  Valid until (prolongs automatically if online)
Online 41.2023

v Offline activation

- Save licence request

@ Customer portal ‘

1 Load licence file

Service licence

0Ok

2. Select the folder, where the file will be saved

3. Log in to the Customer portal using your login data and select Manual activation
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MicroStep 2 weorn

Software Manual activation

I @  Manual activation I To generate activation request file, follow the corresponding section of the user manual

[} Subscription

o Select request file
The software will generate activation request file with extension ".json". Transfer this generated file to this computer and use
the button below to upload the file and press next.

2 Profile

* UPLOAD LICENCE REQUEST

NEXT
Select licence to activate
Creation of activation file

Download activation file

4. Click the "Upload license request” button to upload the file with the extension
".json" that youhavedownloaded in the mCAM program

5. You will receive the activation file, select the folder for its location

In the mCAM program, click on the licerdienticon (bottom left), choose
"Offline activation” - "Load license file" and upload the activation file thais
beendownloaded in the previous step

7. Offline activation is complete

9 Floatinglicense

Floating licenses are similar to online licenses with tliference that they are
registered for a very short timea few minutes, so they are easy to share between several
computers. If the program is correctly terminated, it is automatically logged out of the floating
license whichisimmediately accessible to another computer.

9 Servicdicens

This license is available only for MicroStep employkes.only valid for a few days.
This license is the only one that does not transfer automatically to another installation on the
same PC.

1 Releasabldicens

A license that binds to a given PC uploafirst registration and cannot be transferred
to another PC. Serves as a machine license.
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Supported shapes

By using irdepth analysis of imported shapanCAMprocesgsall cutting faces and
generate cutting paths automatically. Shape type recognition is based on a principle of
geometrydetection of imported 3D shapes, so tgeomety of any imported 3D shape hts
meet geometrical parameters determined by each shape type. Current version ofG@#év
supports detection of these 3D shapes:

1 plare shape

1 pipe (circle pipe) + circle pipe segments

1 rectangulamprofile pipe

1 torisphericaldomesc this includes all types afomeswith various heights and
radiuses ratios e.g. ellipticdbmes ellipticaldomes(1,9:1 and 2:1) torispherical

domes(DIN 28011), sengllipticaldomes(DIN 28013), tandomesfor single and
double skirtanks (DIN 6608/6616, DIN 6608/2, 6616/2) etc.

1 EHA/EHB Ellipticdbmes¢ ISO9001:20085B/T25198010 (thesadomeshaveto
be designed in a special way, for more information contact support team)

conical dome

disheddiscs

dished bottom domse

flat bottom domes

invertedheaddomes

Hcbeam (HEHEA, HEB, HEM, HEAA, HD, HL)
Icbeam(IPN, IPE, IPEA, IPEAA, IPEAO)
Ucbeam (UE, BE, UPN, UAP)

bent Ubeam

Lcbeam (equal/unequal angles sizeEN 10056, EN 10162

=A =2 =4 =4 A4 A4 -4 -5 A2 -2 -

Bent beam

T = Thicknes

Fig.9: Plane shape

23




Fig.10: Circle pipe
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Fig.11: Rectangularprofile pipe
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Fig.12: | profile - IPN beam (norg parallel flanges)
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Fig.13: H Beam HEA, HEB, HEM and IPE bedpasallel flanges)
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MCT = Center thickness

i
5
‘© T = Thickness
L 3
I
T

b W = Width

Fig.14: UPE, UAP beams (parallel flanges)
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Fig.15: UPN beams (nog parallel flanges)

Fig.16: Bent Ubeam
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T =Thickness
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Fig.17: L beams (equal / unequal leg angles)
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Fig.18: Bent l-beam

27




Explanations of technical parameters

od ¢ outer diameter
cr ¢ crown radius
kr ¢ knuckle radius
sf ¢ straight flange
t ¢ wall thickness

mw ¢ margin width (dishedbottomed
dome only)

oac opening angle (cones only)

ahr ¢ apex hole radius (cones only)

Fig.20: Corical dome
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Fig.21: Disheddisc

- od _
Fig.22: Dished bottom dome
,6 -+
v 2
* od

— -

Fig.23 Flatbottom dome

O
o

Fig.24 Inverted headdome
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Special recognition of shapes

When importing cones, it isecessary for correct recognition of shape type and all cut
paths to define parametersf all types of coneemiproducs that are being usedrhis is done
by manually editing ahape_type.indocument located it / YK Y&y Ok Y Coloérk O2 y F

Example:

Each row represents one type of cone and its parametehsckness, cylinder radius,
torus minor radius, apex hole radius and opening angledimensions are in [mm] except
y3t.S wc8
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File formats

This section defines all input and output formats supported by th@AM Input
formats are divided in groups according to their type.

Input formats

All supported input formats can be divided irftmur groups:

1 CAD model§¢*.step, *stp, *.iges, *.igs)
1 Modelcbased steel structures (*.nc1, *.nc, *. xml, *.ifc)
1 Surfaces (*.cnc, txf)

CAD models

To define a geometry of 3D shapes th€ AMsupports commonly use8TERNd IGES
formats. STEP and IGEBmatsaregenerallyincluded as export formaif all commonly used
CAD softwarel-ormat namesfile extension, and its descriptions asemmarized in the table
below:

Format name | File extension | Description

STEP *.step, *.stp Standard of Exchange of Product Data Model
IGES *.iges, *.igs Initial Graphics Exchange Specification neutral ¢
format

Tab.1: CAD modelg Input formats

Modelcbased steel structures

Modelcbased steel structureéatarepresents some&ommonly usedormats that are
possibleto export from BIM software (Building InformatioModelling such as Tekla
Structures or Tekla BIM sight. Exported mafielsed structure data containgeometry of
each part, position in structure (in assembly) and information about used intersection type
with another part in assembly nodal point.
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Format name | File extension | Description

DSTV *.nc, *.ncl Industrial standard defined by the German St
Construction Association (Deutsche Stahllaa
Verband)

XML * xmi Standardly used NC files for creation tubular holl
sections, tubetoctube and tubetogplate
connections

IFC *.ifc IFC (Industry Foundation Classes) data forma
intended to described building and constructi
industry data

Tab.2: Modelcbased steel structureg Input formats

Note: Processing ofhese formats in mCAM s limited byheir capabilities and
limitations, therefore we recommend to usETEP format as main input format

Qurfaces¢ CAD drawings and SolidSel library

Final 3D modetan be also defined by 2D drawing theprojected or wrapped around
a solid shapeThe mCAMsupports projection or wrapping of 2D drawing on round pipes,
rectangular pipes, and domes.

Creation of 3D model by using 2D surfaces originated from the SolidSel himchisy
similar to the case of 2D surfaces from DXF file. A surface shape generated by SolidSel in CN
code can be created by parametrized models defined by group of particular parameters as
intersections of round pipe or other 3D shapes included in the SdlidBary. There are
limited possibilities of bevelled cuts in case of DXF format, and limited feature set for CNC
format.

Format name | File extension | Description

DXF * . dxf AutoCAD open format available in most C
programs
CNC *.cnc Gccodes and Mcodes

Tab.3: 2D surfaces Input formats
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Output formats

ThemCAMoffers the output in form of a CNC code that is sent or used directly on a machine

Format name

File extension

Description

CNC

*.cnc

Gccodes and Mcodes

Tab.4: Output formats
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User interface

It is possible toaccess and edit simultaneously several working tasks due to MDI
structure of the program (MD¢ Multiple Document Interface)The main menubar of the
program is displayed on the top of the screen. This mesntains basic functions of mCAM.
The content of the menuar is variable and it changekepending on the active task bar
(import/jobX 0

The layout of the program screen can be edited to make it convenient for a user by
several window appearance options and by modifying the size of each msief panel
properties,working treeor visualization screen).

Program areas

User interface is divided into four main areas in order to provide simple manipulation
with all items.

@ Tem . - B
Properties area
[oper nepecor £ settings B imported 1 # Temporaryjob7 B
Machine connections
Shape name HEA_200_25q_holes view Shape | Tool path processing
Description @ HEAZ00 b
Source name \. L5700mm1 b

33) Import shape &

Drawing No
Position No

v & stock part 16252 mm

Text marking g HEA_200_25q_holes
~ Technical summary
Lowest cut depth 0.00 mm
© Recentimports Highest cut depth 2317 mm
[
Name H beam
w. 200.00 mm
H 190.00 mm
R 18.00 mm
T 10.00 mm
CT. 650 mm

Master panel

Path alignment Stretch v

Kerf compensation

[ Marking

Cutting

Transformations

Temporaryjeb 7 Layer Automatic transf ~

Laser operations Large contours ; .
\:ﬂi Waterjet operations | Q5 ~ . . X I\'
S 01 Stop (M0) before cutting Visualization screen =

user order

Normal limit

S *

15 150.00 mm

Path generation mode | Automatic

M Hole axis
Tool path #1

Working tree

Fig.25: Appearance omCAM

| OK 13day unlimited trial | Registration OK | Andrea | 8621 + |

Status bar
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Basiccontrols

This section just describes commonly usedtrol elements

1 Context menug when user performs right click with mouse on the element in the
working treein import or job tab(e.g. on templatestock or parja context menu
appears with various actions, depending on the clicked element.

The Mirror function in Context menu is capable of creating a mirror image of an imported 3D
shape.

£+ Settings & Imported 9 - Pipe_300x10_common_cut [

Pipe_300x1 Mirror

| . Rescan shape type 4
@ Pipe_300x1 pe P
Rescan as form pressed

Refresh with active settings

Remove all user actions
Create shapes for ABP

Delete
Duplicate

Copy name to clipboard
Full view

Export shape as step
~shape.generate.middle.cut
~shape.generate.lock

Show internals

Fig.26: Context menu with actions for part in Import tab

& Setings O Imported 12 - Pipe_300x10_common_cut D

Fig.27: The original imported 3D shape and its mirror image

35




f‘a} Settings Q Imported 1

v@ Circle pipe D: 100.00 mm T: 8.0C

v L: 1500.00 mm 1 by

v & stock part 50753 mm

%) Pipe_100x8_with_wel

[l # Temporaryjob2 [£

View

Shana

Tonlnath processing
Print report

Mest this

Mest this with all parts
Free all

Add stock

Remove template

Save plan
Simulate plan

Simulate and save plan
Apply mesh

Simulate last created plan

Fig.28: Context menu with actions for template in job tab

l

Shortcutsg Shortcuts provide an efficient way to work withatntinually moving
the pointer to the main menus or the toolbar buttons:

- Alt + F¢ Opens File menu
- Alt + Wg Opens Windows menu
- Alt + H¢ Opens Help menu

- Ctrl + I¢ Opens Import dialog
window

- Ctrl + & Opens Raw view

- Alt + X¢ ExitsmCAM

- F1¢ Views Help (user guide)

- F9¢ Opens Console

- F11¢ Opens debug tools window
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Master panel

Master panels o the left sideof the screen. It displayan overview ofall connected
machines recently imported shapes, favourite folders and openefls. Drag and drop
function is described in more details sectionDrag and dron pagel92

Machine connections ()

step Demo Machine
T)’:} Import shape (% Create shape

@ Recent imports

Today

Drop shapes here to create new job

Temporary job 7

Fig.29: Master panel

Properties

ThePropertiesarea displays details and all important propesgtiof currentlyselected
task tab(import, job, full view, library, etc.), template, stockock part, or cutting path

Note: The editable featuresf the properties menu are changiragcording
to currently selected part, stock, templateutting path or any feature that is
possible to modify

One of the main purposes of properties bar is to adplifferent features ofcutting
paths adeadcins/-outs, microjoints, transformations, text markgy, contour marking or define
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used operation (folaser and water jet cutting). All cutting path editing functionsdisplayed
in Properties area when cutting path is selectedmport tasktab, Libraryor in Shape tabn

Job taskab.

Property inspector

|

Name H beam

w 200.00 mm

H 190.00 mm

R: 18.00 mm

T: 10.00 mm

CT: 6.50 mm

L: 527.00 mm

Lowest cut depth 0.00 mm

Highest cut depth 2317 mm

Machine 9999 MicroStep Demo Machine
Technology 11 xpr v
Material |- w
Power |- ~
Tool XPR300-MST- 10.000- 80-02+Air- v
Nesting gap 5.00 mm

Startpoint X offset 0.00 mm

[] Use part envelope only
Surface mapping quality Normal v
[ Enable part rotations and flipping

Virtual stock

1 Unlimited count

Count 1

Length 527.00 mm
Plan generation

Program name

Output format Cnc w
Cutting mode Static cutting (on supports/roll
Chuck location At X min ~
Marking

Transformations
Text marking
Cutting

Remark

[] Cut end of pipe

Fig.30: Stock properties menu
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Working tree

The Working treeis next to Propeties and itdisplays all itemsthat you are working
with including parts, shapes, stocks, libraries and jdbslected item idisplayedin the
Visualization screeandits propertiesin the Propertiesarea

User can drag and drop parts from tkiéorking treeinto the jobin Master panelsee
sectionJob task creationor drop parts on the stock

-] ed # Temporaryjobs £

Fig.31: Selected ®ck item inworking tree ¢ properties editing
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Visualization screen

Visualization screen displays 3D modehef active item, part, stock, etc. It is possible
to zoonxin and zoongout the model by turning a mougg/heel, when the mousevheel is
pressed and held, it is possible to move the model.

Coordinate system of the active view is dig@d in the bottom right corner.

view Shape  Tool path processing

v@ Circle pipe D: 220.00 mm T-10.0 &

v L 2000.00 mm 1 fa -]

v & stock part 100873 mm

Pipe_220x10_test_nest_...

Pipe_220x10_test_nest_.

&L

Pipe_220x10_test_nest_...

z
L
-
X

Fig.32: Cutting path selection in visualization screen

After selecting a cutting pathy clicking on ityou can choose another one by holding
Shiftand clicking on jtlike this you can select any number of cuttpaghs you want.

Visualization screen controls

The view in visualization screen is controlled vgtidndard mouseontrolsand special
control elementsat the top and bottom of the visualization screen.

Mousecontrols

1 Leftmouse buttonc rotates the view of a part
T Shift + Lefimouse button¢ zooms in selected area (fast zoom)




¢ Ctrl + Leftmouse button¢ moves he item in visualization screen

1 Middle mouse button(scroll) ¢ Zooms the view of part or group oksted parts on
stock material

1 Shift + Middlemouse button¢ Smooth zooming

Fig.33: Controls of visualization screen with active 3D view.
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Icon

Description

Fit to window

Opens Select cutialog

Displays menu with settings for visualization scre

Undo action

Redo action

3D view

YZ plane view (locked)

XY plane view (locked)

XZ view (locked)

Rotation of model is disabled with YZ, XY and XZ view selected. Only panning and
zooming in/out of the model is active.

When 2D viewis selected, it is possible to access measuring tool by clicking anddholdin
ALT key and clicking and dragging mouse pointer athesscreen (e.g. to measure a hole
diameter, thickness etc.). The measurement is displayed in the bottom right corner of the

screen.
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[X:20719, ¥:322.09][D: 84.51 mm][A: 359.3 deg]

Fig.34: Measuring the diameter of the hole

User can also switch between individual views with the radial view widget, that will
pop out by right clicking in visualization screen. Without releasing the mouse button, it has to
be dragged over and through the desired view to change it.
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z
‘<Y
X

*

Fig.35: Without releasing the right mouse button it has to be dragged over the view user
wants to select (in this case, XZ view would be selected)

Individual settings for what is displayed in the visualization screen are located in the

combo box with eye icop in the bottom panel of visualization screen. After clicking on the

icon with left mouse button a list of settings appears. Active settings are displayed in bright
blue colorwith white text, disabled settings are displayed in gi#ye colorwith grey text
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Icon Description

When activated, displays the model (including the t

Show wireframe o o :
in simulation) in wireframe rendering

Show/hide stock Displays the stock (in light blue color)

Show/hide edge markers (edge markers are descri
in more detail in sectioitdge markersn pagel33)

Show/hide edge marker

Displays decorationg e.g. measuring pointsofily in

Show/hide decorations [ .
simulation

Show/hide tool Displays the tooldnly in simulatioi

Displays cutting pointalong the entire thickness of th

Flags to downpoints material

Fig.36: Cutting points are displayed along entire thickness of the material
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Selection of cutting paths using Lasso

This fedure is best used when you adealing with a lot of cutting paths on one shape.
To select a certain amount of cutting paths you can press Shift, clicking the right mouse button
and by dragging you can choose which cutting paths you wish to edit.

Fig.37: Selecting the cutting paths

These selected paths will become highlighted in yellow color.
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Fig.38: Highlighted cutting paths

By pressing Alt alongside Shift, right mouse button and dragging you can unselect

previously selected cutting paths, choosing only a few particular ones you need.
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Fig.39: Unselecting particular cutting paths

Rendering

There are two rendering modes that allows user to choose pr@pet more clear
displaying mode¢ Shaded viewor Wireframe view. Shaded rendering considered as
standard rendering option where a model is displayed without highlighting edges, corners or
other sharp shapes.
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Fig.40: The option to display the part in wireframe rendering is located in viewer menu
under the eye icon

Wireframe rendering is useful if any detail associated with contours needs to be
displayed andshaded mode does not make the situation sufficiently clear. The object is
displayed as a wire model that consists of contours, edges, auxiliggsednd significant
contours, secalled wires. Comparetb a shaded model that displays completaterial, a
wireframe model is transparenfThe option to display the part in wireframe rendering is
located under the eye icon that contains the various settings for visualization screen.
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\J

Fig.41: Wireframe rendering

Status bar

The status bar at the very bottom of the screen displaysrmétion about validity of
program registration, build version of the prograoustomer namendiconfor complairts.

OK Unlimited trial | Registration OK | CustomerName | #623 +
Fig.42: Status bar

Information

+ No complaints/No new unreadomplaints
!
! Moderate warnings

I

Fatal
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Application workflow

This section describes typical sequence of activities to illustrate proper usage of the
program. Every partial step is described in more details in particular section. The basic
sequence consists of these operations:

1. importingnew parts

cutting path editing

job taskcreation

job stock and part editing
nesting of parts

machine and tool selection

expert tables setup

© N o g s~ w D

simulationand savingf CNC prograrand related reports

ortlng [Creatmg a library ]

Part edltlng _/

| Creating a job ]
Stock editing
m K--l ] WebService machine

or
Nestin
/-‘ g Virtual machine

Plan generatlon /
[ Cutting simulation] Save plan ‘/

o]/

Fig.43: Standard working procedure schema
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Importing

The first step usually begins witmporting data. There are several ways of loading
data.mCAMenables to read parts all formats specified in sectidmput formatson page31).

List of supported formats:

il
1
1
il
)l

T

STEP (*.step, *.st@)used for all supported shapes

IGES (*.iges, *.igg)used for all supported shapes

DXF (*.dxf usedonly for straight pipe cuttingcircular or square pipes)

CNC (*.cnd used for pipe cutting (including bevalitting) by SolidSel NC code
DSTV (*.nc, *.nclg used for profile cutting (HEA, HEB, HEM, IPE, UPE, UPN,
and square pipes)

IFC (*.ifcx used for all supported shapéguality of processing is givéay
possibilities and limitations of ifcOpenShatlen source library)

Import 3D shape

Direct import(File¢ Import) (key shortcut: Ctrl9lof any file in supported formairom
a selected directory enables to load filesnewlImport task (temporary library).

5) importshape (& Create shape

Fig.44: Import new shapes

Import 2D surface

Default dimensions of the generated shapes match theedsions of the 2D surface. Shape
dimensions can be manually modified in tB&ape typemenuin the propertiesmeny in
subsection of selected shape type.
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Name Value | wmported - imported + E3
Imported shape | Imported surface
[v] Tool path
[ Pipe_31.88_surface_3_holes.DXF
“Shape type
Type Circle pipe
“Circle pipe
radius

| Name

length 150.00 mm
thickness 8.00 mm

Create preview | Import shape

Fig.45: Parametrized 3D shape (import 2D surfagé.dxf)

Imported 2Dsurface isused for projection onto or wrapping around a solid shape and
so it brings few differences.

At first, the mCAMimports selected?D surfaces into a databasessignment of the
surfaces to particular available shapes (round pipe,aiegtllar pipe, or sphereghould be
executed manually. Afteselecting ashape type, it is possible to change gget dimensions
of the assigned stock material manually, even if it wayiously set automatically bmCAM

Dimensions of automatically selected stock material fit the smallest possible dimensions of
the 2Dsurface.

It is possible to create a preview of 3D model defined by specified shape type with
projected or wrapped surface lpressingoutton Create previewinder theworking tree The

final import of particular shape with projected or wrapped surface is executed by the button
Import shape

Coordinate systems during import surface

The mCAMuses two diferent coordinatesystemsaccording to the shpe type that is
used at import. Thecoordinatesystem for a spherical shape is located in te@atre of the
sphere when viewed from the top. It is important to set tb@ordinatesystem correctly and
to match this atribute to the DXF fileduring preparation of the model created in a CAD
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software. In the example, theoordinatesystem of the imported geometfDXF file with the
ellipse) has beenes to the centreof the ellipse.

Fig.46: Coadinate system of imported surface (projection on sphecap)

Name Value Imported - Imported 1

Imported shape Imported surface
[ stock materia —
Tool path
] wireframe rend... [Elipse hole.dxt
Cut direction Shape axis -
4Shape type
Type Sphere ~
4Sphere
outerRadius 300.00 mm
thickness 10.00 mm

O

Y
¥
X

Create preview | Import shape

Fig.47: Importing of projected 2D surface on spheeap

Another example illustrates a situation where imported surface is wrapped around a
round pipe or a rectangular pipe. TheCAMuses thecoordinatesystem as displayed iig.

48. Round or rectangular pipes are unwrapped to the planar shape (rectangular sheet) and
the imported surface is projected on the shape accordingdordinatesystem of DXF. The
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coordinatesystem of the DXF file with the ellipse is not set ind¢batre of the ellipse but in
the area displayed ithe bottom left corner.

Fig.48: Coordinate system of imported surface (wrap around a circle pipe)
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4Shape type
Type
4Circle pipe
radius
length
thickness

Fig.49:

Name Value Imported - Imported 3 [
Imported shape Imported surface

[ Stock material
Tool path
] Wireframe rend...

Shape surface

Name
[Ellipse_hole_trim.dxf

Circle pipe -

43.00 mm
190.00 mm
5.00 mm

z
k Y
.4
Create preview | Import shape

Importing of wrapped 2D surface around circle pipe

Note: Coordinate systems for imported ellipses and the used shape t
are identical. It means that DXF coordinate systems of both ellipse:
set according to the. In the first caséis located in the centre of the
ellipse and in the second case it is placed approximately at coordin
x= 60; y= 30.

When importing 2D surfacé€*.cnc or *.dxf) intended for wrapping around or

projection on a partSurface importing formatseeds to be selected
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@ ~ T ) « local Disk (C) » msnc » mcam » examples

Organize ~ New folder

" ~
« Favorites

4 Downloads
B Desktop

<» Recent places
& Dropbox

«% Homegroup

& This PC
M Desktop
} Documents
Js Downloads
¥ Music
A Pictures
B Videos
£ Local Disk (C:)
o installs \\192.168 v ¢

File name:

Name

Ry CHS_610x10.STEP
circle_pipe_sliced.nc1

R* Dome_80sTEP

R* Dome_80_holeSTEP

h dome_with_two_holes.STEP

R* h_beam_holes.STEP
h_sliced_rotated_measured.nc1

R HEA 200.5TEP

R HEA_200_25q_holesSTEP

R 1PN_1805TEP

R 1PN_180_features.STEP

Ry L_60x40x5.STEP

R pipe_4_holesSTEP

R Pipe_30x5_assembly2.STEP

R Pipe_48x10_4_holesSTEP

Fig.50: Import file format selection

Cutting path editing

v ¢  Search examples

Date modified

08-Oct-15 02:26 PM
16-Jan-15 11:52 AM
08-Oct-15 04:54 PM
08-Oct-15 04:54 PM
04-Mar-14 0349 P...
22-Jan-15 08:32 AM
28-Jul-14 03:07 PM

08-Oct-15 02:26 PM
08-Oct-15 02:26 PM
08-Oct-15 02:26 PM
08-Oct-15 02:26 PM
08-Oct-15 02:26 PM
04-Mar-14 03:49 P...
09-Oct-15 10:31 AM
09-Oct-15 10:31 AM

Cutting path editing includethese operations:

splitting paths and loops creation

leadins/outs modifying

start pointmodifying (on cyclical paths)

= v

~

Type

STEP File
NC1 File
STEP File
STEP File
STEP File
STEP File
NC1 File Select a file to
STEP File preview.
STEP File
STEP File
STEP File
STEP File
STEP File
STEP File
STEP File o

>

3D Model(*step;*stp;*.iges: v |

3D Model(*step;* stp;*.iges;*.igs;*. mcam;*.ifc;*.nc*.nc1;* xml)

mCAM(*.mcam)
Surface(*.cnc*.dxf)

microjointscreation

1

1

1

1

1 textmarking
1 transformationsassignment or disabling (drilling/ punching/ quality hole cuttjng)
1 markingof contours

9 user orderingpriority cutting)

1

assignment of cuttingperation for eab cutting path (Q1/Q2/Q3/Q4/Q5;
Large/Medium/Small contours).

Note: It is possible to edit part and epaths alsan shape tab idob task
the same way as ilmporttab.
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It is possible to edit &h featureby selecting respectiveutting path ormultiple
cutting pathsat once. Multiselectingmore cutting paths at oncés performed (as in all
commonly used Windows applications) by ctrl/shift + left mouse click. Cuttitlgs ps#re

possible to multiselecilsoby usingSelect cutvizard (opened bypressing the Fkeyor via
button at the bottom bar in the visualization scréemhere cutting paths argrouped by set
filter.

Select cut dialog

In Select cut dialog it is possible to select multiple paths at once according to various
parameters:

1 Nonec displays list of all cuts without division according to parameters

1 Holec¢ displayshole as one item even if they are composed of multiple cut paths (e.e.
complex cuts Y/K/X)

Type(Hole/slice/gap)¢ groups hole according to typsf contour

Bounding box size groups hole according to the size of the area of the rectangle
(box) that is circumscribed about individual cuts.

Path lengthg groupscutsaccording to the path lertf.
Web/Flangeg groups cuts according to their position on the part

Polar angleg

= =42 = =

Cut typec groups cuts according to cut tygestraight/bevel
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Property inspec £ Settings 8 imported1 3

Imported shape  Imported surface  Modeller
ONIC
select_cut _Test.

shapen... select_cut Test

Description

Source name

Drawing No.

Position No.

e
~ Technical summary
Lowes... 10.00mm
Highe... 10.00 mm

Name  Plane
T 10.00 mm @ selectcut

W 400.04 mm
Group by.. Cut Paths

o ¥ Do
Tool path #2 #4 49 [ Tool path #33 HOLE UP 0
v More items [ Tool path #55 HOLE UP 0

path .. [Automatic | Type (hole/slice/gap) | E;w:va::i;;:ggg:g
ool pal

(e T D [ Tool path #8 8 HOLE UP 0

[ Marking v & [20417 mm]

Cutting Tool path #22 HOLE UP 0

f Path length [ Tool path #4 4 HOLE UP 0
Tool path #99 HOLE UP O

v [ [25701 mm]

Layer | Automatic transformati(

Laser... Large contours ERE [ Tool path #10 10 HOLE UP O
eb/Flange
water_ Q5 [ Tool path #1111 HOLE UP O

" Polar angle [ Tool path #1212 HOLE UP 0
[ stop cutting & ~ [ [1800.00 mm]
Techn... | Default [ Tool path #11 OUTER UP 0

Userorder

Il

Cut type
Normal limit

~ Technology modifications

Us.. 100% History of selections.
[ Microjoints 135734 [24 9]
~ Lead-in
Type | Linear (1 section)
le. 3250mm
Ta.. 918deg

To.. |straight to bevel 1 ~ .

[ bynamic piercing
~ Lead-out L -
Type | Path conforming ~

Le.. 300mm

Fig.51: Select cut wizard

Right control panel

After selecting the cutting pathhe panel pops out on the right side of the screen. This
cut path editing widgetontains several buttons with various functions for changing some
attributes of cut paths.

I
ikt

My,

Fig.52: Cut path editing panel on the right side of the visualization screen
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Description

Set leadin/out to custom position
(described in sectiohead;in s/couts)

Set leadin/out to automatic position as
generated by mCAM

Revert the cut path (described in sectior
Reversing a cut pajh

Add loop on selected cut point (describe
in sectionLooys)

Split path on selected point (described i
sectionSplittingpaths and creating loops

Join nonrcircular path pointgdescribed in
section Splitting paths and creating loop

Erase selected cut point

Delete cut path

There are also weldingpreparations that are described in sectioWelding
preparations

Properties and features that modify selected cutting path/s are display®ddperties
menu All selectectutting paths are highlighted by yellow colour.

Editingof all cutting path features idescribed in more details in secti@utting path
modifications
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£ settings B imported1 L) # Temporaryjeb3 B

view Shape Tool path processing

v@ Circle pipe D:70.00 mm T: .00 1 b

e
70.00mm ({5 L7eoommn o
.

v Stockpart 40252 mm

% Tube70

Path generation mode | Automatic

Kerf compensation

[ Marking

Cutting

Transformations

Layer Automatic transformat v

Laser operations Large contours
Waterjet operations as
[ stop (M) before cutting
User order
Normal limit
v Technology modifications
erspeed 100%

Type Linear (1 section)
Length 15.09 mm

Tangential angle 929 deg

Tool orientation Straighttobevell v/

Type Path conforming
Length 300 mm

Fig.53: Cutting path editing

Job task creation

The next step is toreate aJob taskJob can be created in twways:

1. Using drag&drop functiorg this is a preferred methoRequired bapes aredragged
from Working tree in Import to designated area in Master panel. This method creates
Temporary job taskTemporary job tasks the same type of database as standaoth
task but the *.job file with all settings, parts, nestings, and generated CNC programs
is possible to save to hard drive only when user closes parti€elaporary Job task

2. In function Menuc File¢ Created/Load job This type oflob tasks saved as a
database, so all appliegkttings andnodified features including cutting paths, lead
ins/outs and all other data are saved automaticalljhen creating a job task, its
name has to be defined.

After creation of job, mMCAM automaticalgets a template (e.g. Circle pipe D219.100
mm T 16.000 mm) and stock with default length (e.g. L:3003.000. iMiore details about
parts, stocks and templates are in sectitob task

More parts can be easily added to particulbobby drag and drop selected parts from
Workingtree of Import tabto Master paneto respective job
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@ Temporary job 3 - mCAM
File Job Windows Help

Create/load library Ctrl+ 0O
Create/load job

Import shape Ctrl+|
Import 20 surface

Create shape
Raw view Ctrl+5
Refresh MPM data

Refresh data from machine web service

Settings Ctrl+T
Simulation

Open MPM job g
Exit Alt+X

Fig.54: Creating a new job ordadingexistingjob

(@ impected 1 mCAM - o x
Fie o Wirdoas He

T imported 1 B £ Temporany oo 2

Pipe_220x10_test_nest_8 5

Pige_120X10_test_nest 6.

Pipe_T10x10_test_nest 6.5

Fig.55: Adding parts to Job task
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@ srvnge B mponedr @
pe_10x10_t. Importedshape imported surface  Modeller

3 e

Draming o % Tubstea
Positan Ho
Tt marking Tubero

 Technical summary

v E Pipe_D0x10_test_nest &
Q Pipa_220x10,_test s
Ly roe oo near
@y sioe-nomnses s
% Pipe_220x10_test_nest_3_5
s)

Pipe_70x10_test_pest 8

Pipe_z20x10_test_nest 33

N
L

Pipe_z2k10_test_nest_8

Pipe_120x10_test_nest 87

Pipe_12010_test_nest 85

Pipe_2010,_test_nest &

&
50 |
Fig.56: Temporary job task creation

(2 mcam

0 Save temporary job?

Discard Cancel

Fig.57: Saving temporary job task

Job stock and part editing

After a job is reated orloaded, it ipossibleto:

1 add new stocks (with different lengtthan existingstocks within one templatec
material and dimensions)

1 change a count of stocks
1 modify length of stock material

1 change quantity of shapes
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3 settings Bl imported1 (] # Temporaryjob9 [J

View Shape Tool path processing

Mest this
Mest this with all parts

Free all
Add stock

i Remove termnplate
oy
. Save plan
s Tu Simulate plan
. Sirulate and save plan
o, TU
=5 Apply mesh

Fig.58: Addinga new stock

Property inspector ¥ Settings & imported1 ) # Temporaryjobo B3

View shape = Tool path processing

Circle pipe

o . .
v~ @ Circle pipe D: 140.00 mm T: 5.00 & - -
Stock information:

500 mm vi L 873.00 mm 1 |
. 87300 mm v @ stockparts0367 mm 49615 mm 369,32 mm
Technical summary i
Lowest cut depth 5.00 mm % Tubelsd
Highest cut depth 12.58 mm
Technology setup & % Tubel40
Technology % Tubel40 Tube140 Rest
Nesting settings
Nesting gap 500 mm Heat Number: Serial Number: Dimensions: Circle pipe D: 140.00 mm T-5.00 mm
Startpoint X offset 0.00 mm Rest: 369.33 mm (42%) (Chuck length: 330.00 mm)

[ use part envelope only
[ use common-cut

surface mapping quality Normal ~ Shape number Shape name Copies in stock Part length

1 Enableiarl rotations andﬂliiini # Tube140 1 49615 mm

[ Virtual stock

[ unlimited count

Count 1

Length 873.00 mm

Plan generation

Program name

Parts on stock:

Output format cnc ~
Cutting mode Moving in XYZC axes
Asis. X axis ~
Chuck location At X min ~
[ Marking

4 Transformations
[ Text marking

[ cutting

Remark

[J Cutend of pipe

Fig.59: Stock editing (count and length)
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Property inspector d {3 settings B imported1 [ # Temporaryjobo [

Name Circle pipe
D: 140.00 mm
T 5.00 mm

L 49615 mm
Lowest cut depth 5.00 mm
Highest cut depth 12.58 mm
Nesting gap 5.00 mm
Startpoint X offset 0.00 mm

[[] Use part envelope only

[1 Use common-cut

Surface mapping quality Normal ~
L =hl= 03 ations 3 fligping

~ Nesting Results

Offset 0.00 mm
Rotation 0.0deg
[ Flip

View | Shape Tool path processing

v @ Circle pipe D: 140.00 mm T: 5.00 &

=
v L 87300 mm 1 o

v # stock part 50267 mm

% Tubel40

Tubel40
L3

k Tubel40
L3

Fig.60: Defining count of selected part

Note: Other Job stock operations are deked in more detail in

sectionStock (stock material)
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Nestingof parts

Nesting is a function used to create optimal placement of parts on the stock material.
The function employs a sophisticated algorithm to place parts so that maxiatilisation of
the stock material is achieved. The algorithm rotates, mirrors, shifts, and orders the parts to
use the minimum amount of the stock material for particular job. Minimum gap between
neighbouring parts as well as other nesting settings are deffPedile nestingsettings in
particular Job task Other settings that define type of the machine, supports and general
nesting parameters a€huck lengthor Chuck locatiorare set inNesting(File ¢ Settingsg
Nestingkupportg in Applicationconfiguration leveilvith no machine selected.

Property inspector d o Settings B imported1 ] # Temporaryjobs [

Name Circle pipe View shape Tool pe
V@ Circle pipe D: 140.00 mm T-500 &
D: 140.00 mm E )
......................................................................... Nest this
1= 5.00 h -
— il " L:2500.00 mm 1 Nest this with all parts
Tec nology setup
. : v & Stockpartis1s;  Freeal
Machine 9999 MicroStep Demi ~
Add stock
Nesting settings
Nesting gap 5.00 mm % Tubel0 Save plan
Startpoint X offset 0.00 mm Simulate plan
[ Use part envelope only % Tubelal Simulate and save plan
[ Use common-cut Apply mesh
Surface mapping quality Normal w %S Tubel40
Enable part rotations and flipping

Fig.61: Nesting settings and nesting execution

£} Settings 8 imported1 B @ Temporaryjobs B

Application = Cut path | Machine limits = Tool operations Nesting / supports | Lead in/out Measure Generate Intensity

Nesting

& | % Nesting gap |5.00 mm

Supports and rests

& ,-Fr; Support placement Support only cut area ~

& ;F; Support cut-off part Do not support cut-off part ~
& | % chuck length |330.00 mm |
4 % Number of all supports [2 |
& 7 Number of motorized supports |0 |
& ;F; Support blocked area for cutting X+ |600.00 mm |
& |7 support blocked area for cutting - |600.00 mm |
& ;Fr; Length of support base |500 00 mm |
& | % Length of support |?0 00 mm |
& ,-Fr; Maximum support-support distance |3OOD.OD mm |
@ 7. Maximum support-cut distance [1100.00 mm |
& % Min length of the cut-off part to be supported with one support |‘\200.00 mm |
& 0| min length of the cut-off part to be supported with two 5upports|‘\200 00 mm |
& ,-Fr; Min length of the cut-off part that must be manually removed |‘\000.00 mm |
& I sort cuts in groups for compact support positioning

Fig.62: General nesting and supports parameters
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Expert tables setup

Expert table of each tool operation

Shape name

Description

Source name

Drawing No.

Position No.
Technical summary

Fig.194 Font type in Text markingectionof Properties menu

Unnamed shape

BT . ... ) inponed3- Unnamedshape © & Temporaryjoh1 O

View Shape Tool path processing

Name Dome
CD: 1800.00 mm
RS: 1800.00 mm
T 5.00 mm
TMinR: 180.00 mm
CH: 20.00 mm
Dome height 368.79 mm
v Marking element X
Marking type Text - vectorized (G-t ~
Font type Continuous.
Placement From top ~
Font size 120.00 mm
Text MicroStep
~~ Position &
X position 0.00 mm
Y position 0.00 mm
Rotation 0.0 deg
 Technology setup
Machine Virtual machine v
Technology 11 Plasma rotator 45 ~
Material ~ |----—-- v
Power |- >
Tool tool #bevel #OH v
bevel
QH

Tool operationdirectly affects the processing of cutting paths, cutting speed control and
kerf width compensation in each cpbint of cutting contourmCAM controls cutting speed
and compensates cutting path according to E&pert table®f particular tool whickdefine
exactcutting parameters for eactechnological group of parametersoperatiors. Cutting
tool can be assigned to stock or whole template.

Expert table initial setup is described in more detailsentionExpert tables
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Property inspector

Technology setup
Machine
Technology
Material
Power

9999 MicroStep Dem:
Tapr

XPR300-MST- 10.000- v

Tool
Expert tables creator

& settings b9

Application | Cutpath = Machine N g rt: 1 Gen Transformations Experttable | Internal
Experttable

Name

XPR300-MST- 10.000- 130-02+Air-3 Bevel

Bevel

Quality hole | Quality hole

Tool eperations
1 Straight cut

Expert table
3.00 mm 3.50 mm &.00 mm 5.00 mm 6.00 mm 7.00 mm 8.00 mm 9.00 mm 10.00 mm 11.00 mm 12.00 mm 13.00 mm 14.00 mm 15.00 mm 16.00 mm 17.00 mm 18.00 mm 19.00 mm 20.00 mm 21.00 mn|

2Bevel cut top (V-¢. .00 mm 350 mm &.00 mm 500 mm 6.00 mm 7.00 mm 8.00 mm 9.00 mm 10.00 mm 11.00 mm 12.00 mm 13.00 mm 14.00 mm 15.00 mm 16.00 mm 17.00 mm 18.00 mm 19.00 mm 20.00 mm 21.00 mn
3Bevel cut bottom |3.00 mm 350 mm 4.00 mm 500 mm 6.00 mm 7.00 mm 8.00 mm 9.00 mm 10.00 mm 11.00 mm 12.00 mm 13.00 mm 14,00 mm 15.00 mm 16.00 mm 17.00 mm 18.00 mm 19.00 mm 20.00 mm 21.00 mn
4 Marking Text mar.

5 Straight cut 3.00 mm 3.50 mm 4.00 mm 5.00 mm 6.00 mm 7.00 mm 8.00 mm 9.00 mm 10.00 mm 11.00 mm 12.00 mm 13.00 mm 14.00 mm 15.00 mm 16.00 mm 17.00 mm 18.00 mm 19.00 mm 20.00 mm 21.00 mn|
6 Quality hole cutti.3.00 mm 3.50 mm &.00 mm 500 mm 6.00 mm 7.00 mm 8.00 mm 9.00 mm 10.00 mm 11.00 Mm 12.00 mm 13.00 mm 14.00 mm 15.00 mm 16.00 mm 17.00 mm 18.00 mm 19.00 mm 20.00 mm 21.00 mn

Thickness
Speed

10.00 mm

2144 mm/ min

Kerf 256 mm
Power 120A
Configuration level Thickness Kerf [ Al
@M h 3.00 mm 5842 218 mm 1304 ¥
2.50 mm 5426 226 mm 1304
400 mm 5001 226mm 130A +
3.00 mm 4158 mmy 228 mm 1304 -
600 mm 3335 mm) 236 mm 10A
7.00 mm 3016 238 mm 1304
200 mm 2242 237 mm 1304
5 6,000 Vertical axis [mm]
45 5000 4 Kerfwidth [mm]
. 4,000 ™ Cutting speed [mm/min]
a5 3,000
3 2,000
25 1,000
2 0
T T T T T T T T 1
0 5 10 15 20 5 30 3 40
Create from expert system |Create from operation| | Create from related tools| |Delete selected data| Normazlise all |Shift data to tool| [Copy to dipboard| [Paste from clipboard

Fig.63: Expert cutting tables; cutting parameters (kerf width/cutting speed)

Machine and tool selection

Machine and toohaveto be selecteceverytime whenpreparing cutting plan idob
task

Machine limitations gccording to thetype of the cutting head and-angeof rotator
axes) and technology limitations (given by maximum angle that is possible to reach between
torch and material normal while cuttingpr each cutting path are baseah a machineg
technology(with defined ranges and limitationf)at is assignedo particularstockor whole
template.

Machine and machine limitations are deibed in more details in sectioWebService
or Virtual machinen pagel94and sectiorMachine limits

Selection of tool directly affects thkerf width compensationaccording toexpert
tables of particular tool) Principles okerf width compensatiorand initial setup ofexpert
tablesare described in sectioBxpert tables

Note: Machine and tool can be set for each stauttividually or for whole
GSYLX 4GS 4 2y0S o ff aiz201a oA
settings, technology and tool). Cutting parameters of chosen tool (\
applied expert tables) while generating CNC program are defined/possit
edit in Setings¢ Expert table.
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Property inspector ¥ settings B imported1 # Temporaryjobs [

Circle pipe View | Shape Tool path processing

v @ Circle pipe D: 140.00 mm T: 5.00 &

D: 140.00 mm Stock information:
T 5.00 mm v 1 2500.00 mm 1 W
L 2500.00 mm

w i Stock part 1415.83 mm " 49615 mm 50615 mm . s0615mm

Technical summary

Lowest cut depth 5.00 mm
Highest cut depth

v

3 % Tubel40

4

Tubel40 Tubel140 Tubel140
Technology setup % Tubelsd
Machine 9999 MicroStep Dem: Heat Number: Serial Number:
Jechrolazy T xpr v % Tubelsd Rest: 108417 mm (43%) (Chuck lengt
Material | ~
Power |- ~ % Tubelsd Parts on stock:
Tool XPR300-MST- 10.000- ~ Shape number Shape name Copies in stock
v # Tubels0 3
Mesting gap 5.00 mm
Startpoint X offset 0.00 mm
[[] Use part envelope enly
[ use common-cut
Surface mapping quality Normal v
Enable part rotations and flipping

Fig.64: Machine and tool selection

Displayingfinal cutting paths (Tool path processing)because all cutting path&erf
width compensation, technological and machine limitatiorss® processedduring CNC
generation final cutting pathscan bedisplayed only in Tool path processing tab in akk

If necessary, machine and tool can be selected for each cut individually by selecting
0KS Odzi LI GK FYR FaaAadayiaAy3a I RSAANBR YI OKA
Properties area.
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{3 settings 8 imported1 &) # Temporaryjobs @

View Shape [| Tool path processing

v @ Circle pipe D: 150.00 mm T:5.00 &

v L:2500.00 mm 1 W

v & stock part 161583 mm

v

4

3 x Tube120

Tubels0

Tubels0

Tubelz0

V58

Fig.65: Tool path processing limited and compensated according to set machine and tool

Simulation of CNC program and graphical
visualization

The mCAMcontains a machining simulator for verification of the CNC code. The
simulator displays a stock material defined in the program, outline of a cutting tool, all cutting
paths and a graph that helps to detect undesirable and inappropriate motion of toathsp
Functions of the simulator and graphs are described in more details in seCtittmg
simulationof CNC program

CNC progrars generateddy clicking on one ofiwo buttons located next tahe stock
piece inworking treeof particular Job. Left button generates and simulates CNC program and
right button only generates and saves CNC program withoutingcutting simulation.

w generates and simulates CNC program

H generates and saves CNC program without runoirtting simulation

Nesting report can be saved via button located in the bottom right corner in the View
tab when respective stock is selected.
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# Temporaryjob9 [

ﬁ) Settings Q Imported 1

View Shape

Tool path processing

v@ Circle pipe D:140.00 mm T-5.00 &

Stock information:

=
E 1:2500.00 mm 1

v & Stock part 11583 mm 49615 mm 49615 mm 59615 mm 108417 mm
v % 3% Tubel40
Tubel140 Tubel40 Tube140 Rest
% Tubel40
Heat Number: Serial Number: Dimensions:
% Tubel40 mm
Rest: 108417 mm (43%) (Chuck length: 330.00 mm)
Tubels0
Parts on stock:
Shape number Shape name Copies in stock Part length
Ll Tubel40 3 49615 mm

cle pipe D: 140.00 mm T: 5.00

Save Report

Fig.66: Cutting sinulation, saving CNC plato the right of selected stocksaving nesting

report in pdf.file in the bottom right corner

£ Settings. B imported1 E] 4 Temporaryjobo [ Simulation -Tubels0 +2 3

3D 20 Report

Configuration

0
| 61X-697.878 ¥.000 20.000 A2.955 B180.000 C60106
0

190 D2.000

G1X-497.678 Y0.000 20.000 A4.432 B180.000 C61.743
M90 K159 1193.868 (rel.sp eed.act=1.937, 4156.53)
190 D2.001

190 D2.000

G1X-497.879 Y0.000 20.000 A1.477 B130.000 C58.460

M90 D2.000

G1X-497.679 Y0.000 Z0.000 A0.000 180.000 C56.832

M0 K147 L9578 (rel power.act=0.975; 124.52)

M90 D2.000

G1X-497.880 Y0.000 Z0.000 A0.000 B180.000 C55195
000

49
M90 D2.( v
<

Line:2026

,
A —
oo S——

Blocks
Id

8]

6 1
M38 1-19.653 1369.532 (Corr A from B 30.0. Add=1.0) e h
GO X-47.883 Y0.000 Z0.000 A1.000 B180.000 C70.767 (se T h

2o
MO0 K150 1101434 (rel speed.a B Iz
MO0 K147 193105 (rel poweract
1190 D2.500 |2
G1X-497.831 ¥0.000 20,000 AS.865 B180.000 C68.701 52
M90 K147 194,602 rel power.act=0.962, 122.95) 12
M0 D2.500
G1 X-497.881 Y0.000 Z0.000 A8.865 B180.000 C66.655 B3
M0 D2.000 7 3
G1%-697.831 ¥0.000 20,000 A7.387 B180.000 C65.017 = 3
MO0 K150 1103.07% (rel speed act=1.025; 412
M90 K147 L99.408 (el powerac ; 129.23) 2
MO0 D2.000 15931 3
1 X-697.677 Y0.000 Z0.000 AS.910 B180.000 C63380

ltem MS4D M6

71
53
53
71
7
53
53
il
71
53
53
71

a1
Eill
311
311
m
Elll
Ell
311
311
Elll
Eill
am

Cutoff

Waste

tern
Waste

tern
Waste

ltem

[cuT T-211%-497.88 ¥-0.00 2-0.00 A2 95 B180.00 C6011 Depth=5.01 Speed=1.94 Power=1.00 Cut length=13.00

Imam/slcaxesl Plot speed / angle | Plot thickness | PlotXYZaxis | Plotdeltaaxis = Plotdeltazaxis | PlotXYZaxis[s]  PlotA/B/Caxes[s] | Info | Linecontext Transformations | Debuginfo = CSV | Errors

o] /_f\

200

200

T T T
0 200 %00 600

T T T
800 1,000 1200

Fig.67: Cutting simulation and plotting ABand C axe movements

1
1.400

40 Vertical axis [mm]

EN)
2

< C[deg]
0o —

4B [deg]

» Aldeg]

Related cutting reports are automatically saved in *.html file format into directory of
saved CNC program, so it is possible to open it in any Web Browser.
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mCAM report

Created: 08.01.2019 10:20:29
Name: Tubel40 + 2
File: C:/Users/AB/Desktop\Tubel140 + 2.cnc
Stock: Circle pipe D: 140.00 mm T: 5.00 mm
Stock: L: 2500.00 mm
Material:
Chuck location: At X min
Starts Length
Cutting 12 7 m 587.404 mm
Detection 12
Total 24 7 m 587.404 mm
Preview Info Part name
Starts Length Tubel40

Cutting 4 2 m 195.801 mm

Detection

Total 2 m 195.801 mm

Value
Count 3
Size L: 4956.15 mm

Fig.68: Cutting report




Report customization in mCAM

Reports in mCAM

MCAM currently supports two kinds of reports.

The job report:

job report

| IF settings # Temporaryjob3 [

View shape Toolpathproces_sinq

.
v @ Circle pipe D:70.00 mm T- 150 m &

| MicroStep

v f Stock part 112.95 mm

Stock:
| % 6l

10893 mm 37205 mm

cl Rest
Heat Number:
Serial Number:
Dimensions: Circle pipe D: 70.00 mm T: 1.50 mm
Rest: 372.05 mm (77) (Chuck length: 330.00 mm)
Parts:

Shape number | Shape name | Copies in stock | Part length

#1 cl 1 108.93 mm

Fig.69: The job report located in the View section
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And the Shape cut report:

shape cut report

¥ Settings # Temporaryjob 3 Simulation - c1

/‘E&B\/Z_D\ Report f(onﬁguratio;\ﬁmalyae‘\l

MicroStep

mCAM report
Created. 01.04.2020 09:20:19
Name: cl
Stock: Circle pipe D:70.00 mm T: 1.50 mm
Stock L 485.00 mm
Material
Heat number:
Serial number:
Chuck location: At Xmin
Machine number: 1
Tool name: tool
1 mo
Starts | Length
Cutting 5 | 937.552mm
Detection 5 110 A
Total 10 | 937.552 mm
M (cu
- GO C-2709
e M9¢ D7 X-8.285
M38 L0.000 LO.000 (Corr Afrom B 0.0. Add=0.0
Starts| Length ‘Pﬂﬂnam2|ﬂ| G0 X-0.285 Y0.000 Z0.000 A1.000 B0.000 C-2709 (set8-0.000) (lead_in STRAIGHT, AQ; B=0.0; change Ato +1)

Cutting 5 |937.552mm

ool on CCW)

M30 K159 1200.000 (1

M0 K147 L97.482 (rel

Total 10 | 937552 mm M30 D2122

61 X-0.285 Y0.000 Z0.000 A8.301 B0.000 C-6182 (lead_in:UNDEE; B=0.0)

M90 D2122

\alue &1 X-0.285 Y0.000 Z0.000 A16.502 0.000 C-9.655 (l=ad_

M90 D2122

Count 1 G1 X-0.285 Y0.000 Z0.000 A16.602 B0.000 C-13128
- M90 D2122

Size | L 10833 mm 1 %-0.285 Y0.000 Z0.000 A16.602 B0.000 C-16.602 (5=0.0

MO0 K147 188457 (rel power.act=0.878; 97.30

Detection 5

Line:1

B N >

>l
(L]

Fig.70: The shape cut report in Simulation located in Report section

In the bottom left corner of each report is locatedaol bar:
e B %
Through this tool bar it is possible to print, save or customize the report.
The Print button
For the moment, mCAM only has indirect support for printiBg clickingpn the Print

button, the report is openedt y i KS dz& S NO.&heRB\vser tzénican be\Bed 1S NJ
printing the report in the best available quality.

The Save button

]
The Save button E enables sangthe current report tothe disk as a single HTML
file.
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The Settings button

The Settings button 'ﬁ‘ makes it possibléo customize the reportPressng this
button, a new windowwill appear:

Customization of the job report appearance.

[ 1 want to customize the appearance of the report and | have some knowledge of HTML, CS5, XML, XSLT, XPath and XQuery. I

XM

XSIT

ApplyXSLT | [ Reset XSLT

Fig.71: Check box for confirmation for report customization

After checking the box and by it confirming that the user wishes to customize the
report and has at least some previous experience with the technologies mCAM uses for

generating reportsi TML CSSXSLTXPath XQuery, the window will change.

(& Customization of the job report appearance.

I want to customize the appearance of the report and | have some knowledge of HTML, €SS, XML, XSLT, XPath and XQuery.

XML
<?xml version="1.0"7>
<job>
<frame-width=610</frame-width=
<stock>

<caption>Stock</caption>
<image=VBORWOKGZOAAAANSU hEU gAAALAAAACT CAYAALL
<heat-number-caption=Heat Number</heat-number-cz
<heat-number></heat-number>
<serial-number-caption=Serial Number</serial-numbe:
<serial-number></serial-number>
«dimensions-caption=Dimensions</dimensions-captic
<dimensions=Circle pipe D: 70.00 mm T: 1.50 mm</dimen
<rest-caption>Rest</rest-caption>
<rest-length>372.05 mm</rest-length>
<rest-percent>77</rest-percent>
«chuck-caption=Chuck length</chuck-caption>
<chuck-length=330.00 mms</chuck-length=
<parts>
<caption>Parts</caption>
<shape-number-caption=Shape number</shape-num
<shape-name-caption=Shape names</shape-name-ca,
<copies-in-stock-caption=Copies in stock</copies-in-
<part-length-caption>Part length</part-length-capti
<part>
<shape-number>#1</shape-number>
<shape-name=>Cl</shape-name>
<copies-in-stock>1</copies-in-stock=>
<part-length>108.93 mms</ part-length>
</part>

XSIT & | | A

HTML (with embedded C55)

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE xsl:stylesheet [
<IENTITY % w3centities-f PUBLIC "~/ /W3C/ /ENTITIES Combi/
"http:/ fwww.w3.org/ 2003 /entities/ 2007/ wacentities-fent
%w3centitiesf;
=
<xsl:stylesheet version="1.0" xmlns:xsl="http:/ [www.w3.org/"
<xsl:output method="ntml" version="4.0" encoding="UTF-8"
<xsl:template match="/"=
<html>
<head>
<link href="https:/ /fonts.googleapis.com/css?amily=Fir
<style type="text/css">
body, th, td, p, .bold {
font-family:'Fira Sans';

body, th, td, bold {
font-size: 10pt;

1
body, td {
font-weight: 00,

th, bold {
font-weight: 600;
1

<IDOCTYPE html PUBLIC "~/ /W3C/ /DTD HTML .01 Transition;
<html>
<head=
<meta http-equiv="Content-Type" content="text/html; char:
<link href="https:/ /fonts.googleapis.com/css?family=Fira+S:
<style type="text /css">

body, th, td, p, .bold {

font-family: Fira Sans;

body, th, td, bold {
font-size: 10pt;

body, td {
font-weight: 400;

th, .bold
font-weight: 600;
1

body, th, td, .bold {
font-style: normal;

body, td {
margin-top: Opx;

ApplyXSLIT | [ | | Reset XSLT

Fig.72: The XML, XSLT and HTML text areas
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The text area on the left showan XML document that contains the data, that are
supposed to appear in the report.

The text area in the middle contains XSLT transformation that defines how to create
HTML document on the right from the XML data on the left.

The text area on the right shows HTML encoding of the actual réjpattwill appear
on the screen.

Trivial changes of the XSLT document

Trivial changes of the XSLT document can be dsrfellow:

- by directly modifyngthe XSLT code shown in the central text area

- and thenpressngthe "Apply XSLT" button

Thesemodifications will be saved and wilbt be affected bynCAM restart.

Nontrivial changes of the XSLT document

Nontrivial changes of the XSLT document can be dsrfellow

- by exportingthe relevant files out of mMCAM by pressin% the Savebutton

- editingthe XSLT code the development environment off K S d#iniSeND &
- pastingthe final XSLT cod®ackto the central window

- pressng "Apply XSLT" button.

To revertthe changes in XSLT instructiossnplypress the "Reset XSLT" button.
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Cutting In practice

Several conditions have to be met for the part to be cut correctly:

Profiles have to be placed correctly on the machine. There are different initial
positions for beams depending on whether the beams are cut using rotary positioner or
stationary beam holder. This position is defined by mCAM and has to be preserved

Initial beam position in rotary positioner (if C=8)dInitial beam position in
stationary beam holdgr

The starting positions needs to be fined by operator before the start of cutting:

- X-coordinate of cutting head has to be aligned with the end of beam. Some machines
are equipped with optical sensor, which can fin@e Xposition of head oroperators
command.

- Raxis should also be fine positioned, so that beam exactly conforms to required initial
position. Mostly this means, that top surface of beam is in level

- Technological parameters on the machine has to be set exactly in the same way as
parameters that were used in mCAM while generating CNC program

M122 ¢ initial beam position

Initial beam position was changed in April 2017 for some shapes, to make it clearer
how the beam should be loaded correctly on the machine. The original placement was
changed for H, | and U profiles. Due to these changes, the new instruction M122 was added
that defines the position used for generating CNC code in mCAM.

M122 parameter is intended only for ROTPOL_MODEZ2, because only in this mode it is
possible to cut all profiles. ROTPOL_MODEL1 is used for cutting pipes, where the M122 is not
necessary.

The setting for which initial position should be used is located in Settinygernal->
Position type and is automatically set according to parameter from flashbin. It should only be
changed by Microstep staff.

The parameter in flashbin has four versions:

f p_M122 VERSIONeWNB LINBaSyia (GKS Yz2aid NBOSyid @S
the futurethere will be version 4, it will represent version 4 etc.)

1 p_M122_VERSION£M122 is ignored
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1 p_M122 VERSION=original placement of profiles as was before the change in
04/2017

1 p_M122 VERSIONz3ew placement of profiles after the change in 04/2017
Setting for Position type in mCAM contains two options:
- Version 1 without M122¢ p_ M122 VERSION=2

- Version 1 with M122¢ M122 is generated into the CNC code, but the positions of
beams are as before the change in 04/2017

- Version 2 with M122; p_M122_VERSION=3

Position Version 1(without M122) Version 2(with M122 v3)

I/H beam

—

There are two scenarios:

1. ht RSN YIFI OKAYS&a ¢AGK 2f R TFA{ dzdlntRi®caRlat NB (
installation of mMCAM, the Position typeastomatically set to Version 1. The CNC code
will be generated with original initial position, without using the M122 instruction. If
Version 2 is selected and the machine does not recognize the M122 instruction, it will

display error message.

2. New machines with new fikus recognize the M122 instructjtime setting for Position
type in mCAM is automatically set to Version 2 and the CNC code is generated with
new initial positions of beams.
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Initial beam position in rotary positioner (if C=0)

Listed below are default starting positions of different types on beams in rotary

positioner on machines as generated by mCAM, if C is 0.

Due to the change in default position in april 2017, mCAM will generate M
instruction with information about what is the default position in generated Cl
The machine will have defined which M122 are compatible and will reject alll
I NBy Qi dapperk it is fdcassary to check, if mCAM is set correc
Otherwise, it is possible thahCAM or fikus should be updategin this case,
please, contact MicroStep support team.

Fig.73: Square pipe; longer side is in Mxis
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Fig.74: H-bar ¢ (older position)top edge of cutting contourwhere the cutting startspeeds

to be in Y+ direction, the flanges are iraxis

Fig.75: Flanges are in-Axis direction(new position)
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Fig.76: U-bar (old position) Flanges are inakis with web facing in Ydirection

Fig.77: U-bar ¢ Flanges are in-Axis, with web facing Z+ directiofnew position)
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Fig.78: UPN bar (old position) Flanges are iraXis with web facing in Ydirection

Fig.79: UPNbar ¢ Flanges are in-Axis, with web facing Z+ directiofnew position)
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Fig.80: I-bar ¢ (older position)top edge of cutting contourwhere the cutting startspeeds

to be in Y+ direction

Fig.81: Flanges are in-Axis direction(new position)
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Fig.82: L-bar ¢ shorter side has to be on the Y+ side, longer side is facing upward in Z+

direction

Initial beam position in stationary beam holder

Listed below are default starting positions of different types on beanpaine cutting.

Fig.83: H-bar ¢ Flanges are in-Axis direction
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Fig.84: U-bar ¢ Flanges are in-Axis, with web facing Z+ direction

Fig.85: UPNbar ¢ Flanges are in-Axis, with web facing Z+ direction
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Fig.86: I-bar ¢ flanges are in Zaxis

Fig.87: L-bar ¢ shorter side has to be in Y+ direction
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Modeller

Modeller is a simple cad design feature, where you can desigple parts as
subtraction of one shape from another. It is located in menu-Bilglodeller or in Import tab
as third suktab. Modeller is not replacement of any complex CAD programs as it only allows
to create shapes based on supported shapes with straighouatg

Add a new base shape by clicking on the right mouse button in the work area and
aSt SOGAYy3 a&a! RRé & L {circdldr pide. ThiRpart dcts dparénk (dzsuli & K |
base part. Adding a second shafi®y clicking with right mouse button in the work ared)l
create a helper shape thas automatically subtractefom a parent partPosition of helper
shape can be adjusted by applying individual steps of movement or rotation in one of the three
axes X, Y and Z in Transformation part in Propedreao create a desired part.

Property inspector © settings 8 imported1 B 2 Temporaryjobs B
Name

Imported shape  Imported surface Modeller
Role Result shape v 7
Operation Nothing Sl ] NResultCirclepipe 4 X

Type Shape type
SHelper Circle pipe 4 X

Shape type

Type Circle pipe

© Circle pipe
L

Fig.88: Modeller

Helper shape is displayed in light blue color, result shape is dark Ofptegons for
specifying the setting for each shape are displayed in a properties area.

1. Model ¢ you can specify Name, Role, Operation and Type

1 Role ¢ specifies if the selected shape is result or helper shape. It is set
automatically.

9 Operation ¢ two operations are available Nothing and Subtract. Nothing is
intended only for result shape, that acts abase shape for designingnaw
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Multiplier

given instructions.
1. To add anultiplier rightclickon&B a dzf ¢ &aKI LS FyR &St SO0 af
2.

3.

5. Select Multiplier and change how many times you want to multiply the helper shape.

part. Subtract is intended for helper shapes, that are subtracted from result
shape to create the desired part.

1 Typec specifies the form ofhe added shape. Aew shape can be added as
a Shape type, Solid, Macro oMultiplier

- Shape typeg added shape is general shape that you can further
specify
- Solid¢ adds ashape from imported shapes in active import tab

- Macro ¢ added shape is premade shape with special characteristics.
Right nowonly one macro is availabteCircle pipe cut to deonstrate
the use of Macros. If needed, more shapes can be added.

- Multiplier ¢ described in more details on the next page

Shape typeg you can select various shapes from the dropdown menu and adjust the
dimensions of the respective type.

Transformation ¢ visible only when helper shape is selected. Transformation
commands allows you to move or rotate the shape to the desired position.

Multiplier automatically multiplies respective helper shape/shapes according to the

In aModel section in Properties area change the Type to Multiplier

Add ahelper shape by right clicking on Multiplier shape in Work area to assign it to
Multiplier. You can add more shapes than one.

Adjust the dimensions of laelper shape and its position orresult shape, from which
you want to start multiplying it across the result shape

In transformation add steps that define the movement and/or rotation of multiplied
shapes. The helper shapes will automatically multiply and distribute evenly according
to this instruction. If you have more helper shapes assigned to one Multiplier, lall wil
follow these set of instructions. If you want different quantity or shapes spaced out
differently, you have to create separate multipliers for them.
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| Property inspector © settings B imported1 B3 2 Temporaryjobo I

Name Imported shape Imported surface Modeller

Role 'Helper shape 3 _ »
Operation |Subtract 7 [ NResult Circle pipe o X

Type | Multiplier ~
Multiplier v ﬂ S Helper Multiplier 4+ X

D S Helper Circle pipt ¢ X

Transformation

Type Movex v
Move X 100.00 mm

v Add step S
Type |No transformation v

cenesrenen - [

Fig.89: Three circle pipes spaced out across the result shape by 120mm
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Macro features

Macro features is aimple and time saving feature where you can debgsicshapes.
New shapes and macrase being added gradually

To create a new shape, go to thraport tab, clickCreate shapEphMacro features To
edit a previously imported shape, go to the visualization screen and clidWaloeo features
button at the top. Like this you can edit shapes made in Create shape, but also imported
shapes, such as the ones from Step files.

Imported 1 - Unnamed shape - mCAM
File Impart Windows Help

Machines

1703 Prof

Imports

Dome
1800.00 mm
1800.00 mm
500 mm
180.00 mm
20.00 mm
36R79 mm

Fig.90: Macro features

Create shape

Click Create shape and then Macro features, a table shows up and you can choose from
the currently supported shape®l G4 SI2NRAT SR Ay a5 2 Y. BudickitgyorR a't
one of them you will get a default shape.
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Dome Flat bottom dome Dished bottom dome Elliptical dome

Conical dome Inverted head dome Dished disc
Plane Circle pipe Rectangular profile Bulb profile H beam | profile
Fig.91: Basic shapes table in Macro features
Macro Features - ®
Dome: Unnamed shape Shape definition (A1)
. . View from top
Cylinder height 20.00 mm ]
Cylinder diameter  [1800.00 mm |
sphere radius 1800.00 mm ]
Thickness 500 mm |
Torus minor radius |180.00 mm |
@nadd ®Remove  Multiply -
2D preview (B1)

View from side

H
\z
EY
: &
o
o
>
£ 500 mm o
§=|. 1600.00 mm J
z
k Y
List of macro features (A2) Property inspector (A3) = 2D preview (B2) 3D preview (C) .
save §: o |

Fig.92: Default shape dome

The selected shape is then displayed on a visualization screen (C), the 3D view with
visualization behaves the same as the other views in mOAkImiddle screen (B) shows the
shape from two different angles, from top (B1) and from the side/cross section (B2).
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Shape definition

If you are editing an already existing shape (previously imported or saved), shape
dimensions cannot be changed.

When creating a new shape, its dimensions can be changed. You can do it like this:

Macro Features

1 You can change the parameters of the shape by clicking on a desired dimension or
change it in the Shape definition on the left screen (Al).

Circle pipe: Unnamed shape
Length 1000.00 mm
Radius 101.60 mm

Thickness 20.00 mm

@Add @Remove Multiply -

View from top

N

1000.00 mm

N

View from side

\

=>

Save

101.60 mm

e ]
Figo31l 2¢ (2 OKIy3S &KILSOa R

Adding Macros

macros.

Theadd button on the leftmost screen (A2) gives you a choice to add one of the
supported macro featurestach shape of the stock enables you to add a different set of

Macros available for dome
Cylindrical holeg is a macro of a circular shape, which properties such as diameter,
distance, angle and tilt can be changed.

Cross marking is a cross shaped type of marking, which properties can be changed
These are diameter, distance, angle and rotation.
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- N¢gon holeg is amacro of polygon charactevherethe number of sides ipossible
to adjust as needed Other adjustable properties are diameter, distance, angle,
rotation, tilt and an option to place the hole perpendicular to the surfacech®cking
the option for perpendicular hole, the hole is cut at right anglec(90 the surface of
the dome.

- Splitting in half¢ is a macro that allows for the dome to be cut in half. The parameters
are side offset, center offset, rotation. If the side offset and center offset are zero the
dome is cut completely in half. Side offset determines how many millimeters from the
edge sould be left uncut. Center offset determines how many millimeters from the
center should be left uncut.

- Side cylindrical hole is a macro of cylindrical shape, with properties such as
diameter, offset, angle, rotation, tilt and an option for the hole to be placed
perpendicular to the dome.

- Side cross marking is a cross shaped type of marking, with properties such as
diameter, offset, angle and rotation. This type of marking is placed on the side of the
shape.

- Side line marking; is a line marked on the side of the shape, with properties such as
length, offset, angle and rotation.

- Cut aroundg is a macro that allows the shape to be cut around its circumference. The
parameter for this macro that can be changed is height.

Macro Features - x

Dome: Unnamed shape

. . View from top
Cylinder height  [20.00 mm

Cylinder diameter |1800.00 mm
Sphere radius 1800.00 mm O

100,00 mm

Thickness 5.00 mm O o
Torus minor radius [180.00 mm 0 & 45.0 deg
o]
®add () Remove | Multiply o o
}‘Tr:J‘] Circular multiplication Cylindrical hole o 0o
LY Count: 8, Spacing: 45.0 deg Diameter 100.00 mm [e]
Cylindrical hole Distance |600.00 mm O o]
Diameter: 7500 mm, Tilt: 90.0deg Angle 45.0 deg. O
. PR Tilt 90.0 deg
}_“17‘%] Circular multiplication
oy Count: & Spacing: 45.0 deg
Cylindrical hole
Dizmeter. 109.00 mm, Tilt: 90.0 deg ) )
View from side
2
2
3
e
5
2
3
£ Tsoamm
g7 1800.00 mm |
s
i
Ty

Fig.94: The properties of Cylindrical hole
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Macro Features
Dome: Unnamed shape
Cylinder height [20.00 mm
Cylinder diameter |1800.00 mm

Sphere radius 1800.00 mm

Thickness 500 mm

Torus minor radius |180.00 mm

Holes
@Md @Remave Multiply -

N-Gon hole
Sides: 10, Diameter: 250.00 mm

N-Gon hole
Sides. 8, Diameter: 300.00 mm

Save

N-Gon hole

Sides |s El

(@) Diameter [300.00 mm |

(DI) Distance [500.00 mm |

(R) Angle 230.0 deg |

() Rotation [0.0 deg

(a2) Tilt 73.9 deg
Perpendicular

View from top

[(=230.0 deg

View from side

Fig.95: The properties of I gon hole

Fig.96: Splitting in half for Dome in Macro features

a2-739 deg
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