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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 and possibilities. 

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

 The next part File formats specify available input and output formats, all supported 
shapes, as well as the databases that can be involved in input formats. 

 The section User interface contains fundamental information about the program, 
program appearance and model rendering possibilities. 

 The section Application workflow introduces a basic procedure of working process 
summarised in few steps starting from loading of input files until generation of CNC program. 

 The next section Cutting path modifications describes how cut paths can be modified.  

 Section Cutting plan preparation that deals with program task (Import, Job task, 
Library), the function Drag and drop, machine and WebService setup, expert tables setup ς 
kerf width compensation, nesting or cutting plan generation. 

 The section Settings describes all properties and configurations of machine, 
technology, tool codes, expert tables of cutting parameters, transformations and other 
presets. 

 The section Troubleshooting contains the program information, access to program 
documentation, describes shape geometry data inspection and Reporting system. 

 The last section Working with MPM describes standard working procedure in mCAM 
integrated in MPM. 

 

Note: The mCAM is in the state of permanent development, so this user guide 
describes version 2.0. Different versions might contain some new functions, some 
functions can be removed or modified. The version number and release date can be 
checked in the menu: "Help Ҧ About...". 
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Introduction to mCAM Lite  

 mCAM Lite is an easy-to-use CAM software tool combining the powerful mCAM engine 
with a user-friendly interface for easy and professional preparation of cutting plans for straight 
cutting of any supported part ς by means of cutting with straight cutting head only (not 
bevelling heads). By using mCAM Lite it is possible to process any workpiece shapes standardly 
supported by mCAM ςpipes, tubes, profiles, domes, but they are limited only to straight 
cutting with straight cutting torch (not possible to process beams as H-beams/I-beams, U-
channels or L-bars as the bevelling is needed). 

 Note: In case the 3D model contains welding preparations (bevels) mCAM will limit 
these contours and generate them in straight 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 (possible to use only for top side bevels = V-type and Y-type bevel). 

Supported Automation level ς manual loading 
only 

 mCAM Lite is designed for advanced straight cutting, using energy-beam technologies 
(e.g. plasma, laser, oxy-fuel, water jet) and supports only machines with manual loading of 
workpiece into the cutting area (tubes, profiles, beams, etc.). Machines with extended level 
of automation of workpieces are not supported (tube loaders, beam loaders, etc.). 

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

  Additional έƳ/!a ŦǊƛŜƴŘƭȅ ŦƻǊƳŀǘǎέ that are standardly supported (exported) by 
structural BIM Softwares (such as TEKLA, Aveva BoCAD, Revit, Rhinoceros or many other), such 
as format DSTV (*.nc, *.nc1) or parametrized tube connections ( *.xlm), are available only in 
higher versions of mCAM (not supported by mCAM Lite). 
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Simple shapes and standardized connections 
(notches) ς mCAM macros 

 mCAM Lite integrates also the functionality to prepare standardized connections and 
notches by using mCAM macros. Integrated library contains standard and most-commonly 
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 still be limited to straight cutting only. 
Most common types of macros are already included in mCAM and mCAM Lite, and new shapes 
and types will be added gradually to the mCAM library with following updates. 

 

Fig. 1: An example of macro ς Cylindrical hole 

mCAM Lite functionality ς standard mCAM 
functionality included 

 Rest of mCAM functionality including the marking process (Ink-jet, 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 supported by mCAM 
Lite version. 
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Introduction to mCAM Pipe+  

 mCAM 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. 

 

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 only STEP or IGES formats (STEP format - *.step, *.stp; IGES format - *.iges, 
*igs). 
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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. 

 

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

 mCAM is a CAM (Computer Aided Manufacturing) software for professionals preparing 
cutting plans for 3D cutting. mCAM is designed for advanced automated 3D machining using 
energy-beam technologies (e.g. plasma, oxy-fuel, water jet, laser, etc.). 

 The software processes any supported 3D model generated by commonly used CAD 
software (Computer Aided Design) or any modelςbased software for steel constructions (e.g. 
Tekla) that can export steel structures in DSTV or xml. formats but generates cutting paths 
only for those shapes that are supported by mCAM.  

 The software creates libraries of frequently used parts, offers advanced visualization 
and helpful previews. Well-arranged user interface with variety of settings allows simple, 
highly efficient, and precise manipulation and setup of cutting paths and its features. The 
software includes also a built-in CNC simulator that simulates generated CNC code so user can 
check cutting paths. 

Program features 

 The mCAM uses boundary representation (Bςrep) for processing true realistic 3D 
shapes. mCAM supports several options for import of shape data: 

¶ 3D CAD models 

¶ Modelςbased steel structures (DSTV, xml) 

¶ 2D surfaces geometrically projected on 3D parametrized shapes 

¶ libraries of standard shapes 
 

 The mCAM analyzes the shape of 3D models and automatically generates all cut paths. 
The program provides useful and powerful functions such as tool kerf compensation, 
placement of microjoints, management of leadςin s/ςouts, simulation of machining, as well as 
interconnection of mCAM with MPM (MicroStep Production Management). The functions in 
combination with used framework and user ς friendly interface make the program efficient, 
simple, and well organized. 

Boundary representation 

 Boundary representation is a method for representing shapes using the bounds. A 
SOLID is represented as a collection of connected surface elements, the boundary between 
solid and nonςsolid. The 3D space inside SOLID is bounded by FACES. Every single FACE is 
defined analytically as bounded surface, e.g. cylindrical, spherical or BSPLINE surface. These 
faces put together form encapsulated solid. A face is bounded by one WIRE that consists at 
least of one EDGE. Every EDGE is defined analytically (lines, arcs, splines) and has two ending 
points (VERTEX). 
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 The mCAM approach is based on a tree structure that describes the details of a 3D 
shape. SHELL contains several FACE-s, every FACE contains several WIRE-s. FACE could possibly 
contain some holes that are also defined by WIREs. Every WIRE contains at least of two EDGEs 
and an EDGE has two VERTEX-es (end points). 

 

Fig. 5: Bςrep model using 12 faces 

Inςdepth shape analysis 

 By analysing raw geometrical data of 3D model, mCAM is able to recognize shape type 
and process cutting faces automatically. Due to shape type analysis and deep processing of all 
faces in solid geometry (that defines Bςrep structure), mCAM is able to process almost any 
cutting surfaces and shapes including complex variable bevel cuts, Y, K or Xςcuts. 

 After all cutting faces are processed, user is able to prepare a cutting plan in few steps. 
All cutting features, modifiers and tools are easily accessible in interface ŀƴŘ ƛǘΩs possible to 
modify them according to user requirements. 
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Fig. 6: Inςdepth shape analysis 

Assembly importing 

 In mCAM ƛǘΩǎ ǇƻǎǎƛōƭŜ ǘƻ import a whole assembly of 3D models (STEP/IGES) and 
process every single part individually. It is necessary to save the assembly as separate solids 
when exporting from SolidWorks or another 3D CAD software. All imported parts are sorted 
according to type and dimensions, making the nesting, reports and generation of cutting plans 
very effective. 
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Fig. 7: Assembly import 

WebService connectivity 

 WebService is a mandatory network application tool that connects a machine, its 
technology and tools database with mCAM via company network. With WebService user can 
take advantage of expert 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 cutting because it 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 

 mCAM program can be used on any commonly used personal computer under 64 bit 
version of operating system Windows 10 (version 1607 and above) and Windows 11. A 
necessary condition is a presence of a graphic card that supports OpenGL interface in version 
2.0 or higher. Microsoft .NET framework 4.5 has to be installed. A storage disk drive has to 
have at least 500 MB free space. 

Installation procedure 

 Installation file can be downloaded from https://customer.microstep.sk/. It is 
ǇƻǎǎƛōƭŜ ǘƻ ŎƘƻƻǎŜ ǎǘŀōƭŜ ƻǊ ōŜǘŀ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳ ƛƴ ά¢ȅǇŜέ ŦƛŜƭŘ ƻƴ ǘƘŜ ǿŜōǎƛǘŜΦ Name 
of installation file looks like this: mcam_YYYY_MM_DD_8XX.release.x_64_setup.exe. YYYY is 
year, MM month and DD day when the built was created, 8XX.release.x refers to mCAM 
version and number of the release. 

Note: There are no minimum hardware requirements and mCAM can be 
installed on any computer with previously mentioned software 
requirements but due to high advanced graphic visualizations, complex 
nesting procedures and sophisticated limitation algorithms it is highly 
recommended to install the application on computers with sufficient 
performance as for standardly used 3D CAD software. 

https://customer.microstep.sk/


 

 

   20 
 
 

 

Fig. 8: MicroStep Customer portal 

 To install the mCAM, run the installation file from downloaded files folder in computer. 
In this procedure user selects which components should be installed, e.g. MPM and 
destination folder for application. The default installation folder is C:\msnc\mcam. The option 
Clean installation removes already existing files from previous installation. 

 

Types of licenses 

 License is issued forever (except for service license). License is registered for specific 
computer. Therefore, user can have installed multiple versions of the program in different 
directories and use the same license for them. To release a license from a PC is possible in the 
mCAM program or by using the customer portal. 

  

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

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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¶ Online license 

Online license is registered on servers and transferred to PC. It requires internet 
connection for proper functioning. Without Internet access the online license stored in the 
license client program directory is valid for 30 days. 

¶ Offline license 

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 an internet connected device and 
uploaded to MicroStep customer portal from where user will get the response in form of a file 
that is used for registration. Validity 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 license client icon (lower left), open the 
licensing information and choose "Offline activation" - "Save license request" 

      

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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4. Click the "Upload license request" button to upload the file with the extension 
".json" that you have downloaded in the mCAM program 

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

6. In the mCAM program, click on the license client icon (bottom left), choose 
"Offline activation" - "Load license file" and upload the activation file that has 
been downloaded in the previous step 

7. Offline activation is complete 

¶ Floating license 

Floating licenses are similar to online licenses with the difference that they are 
registered for a very short time - a 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, which is immediately accessible to another computer. 

¶ Service license 

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

¶ Releasable license 

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

 By using in depth analysis of imported shapes, mCAM processes all cutting faces and 
generate cutting paths automatically. Shape type recognition is based on a principle of 
geometry detection of imported 3D shapes, so the geometry of any imported 3D shape has to 
meet geometrical parameters determined by each shape type. Current version of the mCAM 
supports detection of these 3D shapes: 

¶ plane shape 

¶ pipe (circle pipe) + circle pipe segments 

¶ rectangular profile pipe 

¶ torispherical domes ς this includes all types of domes with various heights and 
radiuses ratios e.g. elliptical domes, elliptical domes (1,9:1 and 2:1) torispherical 
domes (DIN 28011), semi-elliptical domes (DIN 28013), tank domes for single and 
double skin tanks (DIN 6608/6616, DIN 6608/2, 6616/2) etc.  

¶ EHA/EHB Elliptical domes ς ISO9001:2008; GB/T25198-2010 (these domes have to 
be designed in a special way, for more information contact support team) 

¶ conical dome 

¶ dished discs 

¶ dished bottom domes 

¶ flat bottom domes 

¶ inverted head domes 

¶ Hςbeam (HE, HEA, HEB, HEM, HEAA, HD, HL) 

¶ Iςbeam (IPN, IPE, IPEA, IPEAA, IPEAO) 

¶ Uςbeam (UE, UPE, UPN, UAP) 

¶ bent U-beam 

¶ Lςbeam (equal/unequal angles sizes - EN 10056, EN 10162) 

¶ Bent L-beam 

 

Fig. 9: Plane shape 
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Fig. 10: Circle pipe 

 

Fig. 11: Rectangular profile pipe 
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Fig. 12: I profile - IPN beam (non ς parallel flanges) 

 

Fig. 13: H Beam - HEA, HEB, HEM and IPE beams (parallel flanges) 
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Fig. 14: UPE, UAP beams (parallel flanges) 

 

Fig. 15: UPN beams (non ς parallel flanges) 

 

Fig. 16: Bent U-beam 
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Fig. 17: L beams (equal / unequal leg angles) 

 

Fig. 18: Bent L-beam 
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Explanations of technical parameters 

od ς outer diameter 
cr ς crown radius 
kr ς knuckle radius 
sf ς straight flange 
t1 ς wall thickness 

mw ς margin width (dishedbottomed 
dome only) 

oa ς opening angle (cones only) 

ahr ς apex hole radius (cones only)

 

Fig. 19: Torospherical dome 

 

Fig. 20: Conical dome 
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Fig. 21: Dished disc 

 

Fig. 22: Dished bottom dome 

 

Fig. 23 Flat bottom dome 

 

Fig. 24 Inverted head dome 
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Special recognition of shapes 

 When importing cones, it is necessary for correct recognition of shape type and all cut 
paths to define parameters of all types of cone semiproducts that are being used. This is done 
by manually editing a shape_type.ini document located in ά/ΥκƳǎƴŎκƳŎŀƳκŎƻƴŦƛƎκέ folder.  

Example: 

 

 Each row represents one type of cone and its parameters ς thickness, cylinder radius, 

torus minor radius, apex hole radius and opening angle. All dimensions are in [mm] except 

ŀƴƎƭŜ ώϲϐ.  

[domecone] 

domecone_thickness:3.00_cylinderRadius:1154.0_torusMinorRadius:100.00_apexHole
Radius:20.00_openingAngle:130.0=DOMECONE 1154 

domecone_thickness:3.00_cylinderRadius:1154.0_torusMinorRadius:50.00_apexHole 
Radius:20.00_openingAngle:140.0=DOMECONE 1154 
-------------------- domecone 
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File formats  

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

Input formats 

All supported input formats can be divided into four groups: 

¶ CAD models (*.step, *stp, *.iges, *.igs) 

¶ Modelςbased steel structures (*.nc1, *.nc, *. xml, *.ifc) 

¶ Surfaces (*.cnc, *.dxf) 

CAD models 

 To define a geometry of 3D shapes the mCAM supports commonly used STEP and IGES 
formats. STEP and IGES formats are generally included as export formats of all commonly used 
CAD software. Format names, file extension, and its descriptions are summarized 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 data 
format 

Tab. 1: CAD models ς Input formats 

Modelςbased steel structures 

 Modelςbased steel structure data represents some commonly used formats that are 
possible to export from BIM software (Building Information Modelling) such as Tekla 
Structures or Tekla BIM sight. Exported modelςbased structure data contains geometry of 
each part, position in structure (in assembly) and information about used intersection type 
with another part in assembly nodal point.  



 

 

   32 
 
 

Format name File extension Description 

DSTV *.nc, *.nc1 Industrial standard defined by the German Steel 
Construction Association (Deutsche Stahlbauς
Verband) 

XML *.xml Standardly used NC files for creation tubular hollow 
sections, tubeςtoςtube and tubeςtoςplate 
connections 

IFC *.ifc IFC (Industry Foundation Classes) data format is 
intended to described building and construction 
industry data 

Tab. 2: Modelςbased steel structures ς Input formats 

 

Surfaces ς CAD drawings and SolidSel library 

 Final 3D model can be also defined by 2D drawing that is projected or wrapped around 
a solid shape. The mCAM supports 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 library and is 
similar to the case of 2D surfaces from DXF file. A surface shape generated by SolidSel in CNC 
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 SolidSel library. 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 CAD 
programs 

CNC *.cnc Gςcodes and Mςcodes 

Tab. 3: 2D surfaces ς Input formats 

 

Note: Processing of these formats in mCAM is limited by their capabilities and 
limitations, therefore we recommend to use STEP format as main input format. 
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Output formats 

The mCAM offers the output in form of a CNC code that is sent or used directly on a machine. 

Format name File extension Description 

CNC *.cnc Gςcodes and Mςcodes 

Tab. 4: Output formats 
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User interface  

 It is possible to access and edit simultaneously several working tasks due to MDI 
structure of the program (MDI ς Multiple Document Interface). The main menu bar of the 
program is displayed on the top of the screen. This menu contains basic functions of mCAM. 
The content of the menu bar is variable and it changes depending on the active task bar 
(import/jobΧύ 

 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 area (master panel, 
properties, working tree or visualization screen). 

Program areas 

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

 

Fig. 25: Appearance of mCAM 
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Basic controls 

This section just describes commonly used control elements. 

¶ Context menu ς when user performs right click with mouse on the element in the 
working tree in import or job tab (e.g. on template, stock or part) a 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. 

 

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

   

Fig. 27: The original imported 3D shape and its mirror image 
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Fig. 28: Context menu with actions for template in job tab 

¶ Shortcuts ς Shortcuts provide an efficient way to work without continually moving 
the pointer to the main menus or the toolbar buttons: 

 

­ Alt + F ς Opens File menu 

­ Alt + W ς Opens Windows menu 

­ Alt + H ς Opens Help menu 

­ Ctrl + I ς Opens Import dialog 
window 

­ Ctrl + S ς Opens Raw view 

­ Alt + X ς Exits mCAM 

­ F1 ς Views Help (user guide) 

­ F9 ς Opens Console 

­ F11 ς Opens debug tools window 
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Master panel 

 Master panel is on the left side of the screen. It displays an overview of all connected 
machines, recently imported shapes, favourite folders and opened jobs. Drag and drop 
function is described in more details in section Drag and drop on page 192. 

Fig. 29: Master panel 

Properties 

 The Properties area displays details and all important properties of currently selected 
task tab (import, job, full view, library, etc.), template, stock, stock part, or cutting path. 

 

 One of the main purposes of properties bar is to adjust different features of cutting 
paths as leadςins/-outs, microjoints, transformations, text marking, contour marking or define 

Note: The editable features of the properties menu are changing according 
to currently selected part, stock, template, cutting path or any feature that is 
possible to modify. 
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used operation (for laser and water jet cutting). All cutting path editing functions are displayed 
in Properties area when cutting path is selected in Import task tab, Library or in Shape tab in 
Job task tab. 

 

Fig. 30: Stock properties menu 
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Working tree 

 The Working tree is next to Properties and it displays all items that you are working 
with including parts, shapes, stocks, libraries and jobs. Selected item is displayed in the 
Visualization screen and its properties in the Properties area. 

 User can drag and drop parts from the Working tree into the job in Master panel (see 
section Job task creation) or drop parts on the stock. 

 

Fig. 31: Selected stock item in working tree ς properties editing 
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Visualization screen 

 Visualization screen displays 3D model of the active item, part, stock, etc. It is possible 
to zoomςin and zoomςout the model by turning a mouseςwheel, when the mouseςwheel is 
pressed and held, it is possible to move the model. 

Coordinate system of the active view is displayed in the bottom right corner. 

Fig. 32: Cutting path selection in visualization screen 

 After selecting a cutting path by clicking on it, you can choose another one by holding 

Shift and clicking on it, like this you can select any number of cutting paths you want. 

Visualization screen controls 

The view in visualization screen is controlled with standard mouse controls and special 
control elements at the top and bottom of the visualization screen. 

Mouse controls 

¶ Left mouse button ς rotates the view of a part 

¶ Shift + Left mouse button ς zooms in selected area (fast zoom) 
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¶ Ctrl + Left mouse button ς moves the item in visualization screen 

¶ Middle mouse button (scroll) ς Zooms the view of part or group of nested parts on 
stock material 

¶ Shift + Middle mouse button ς Smooth zooming 

 

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

 
Fit to window 

 
Opens Select cut dialog 

 
Displays menu with settings for visualization screen 

 
Undo action 

 
Redo action 

3D 3D view 

YZ YZ plane view (locked)  

XY XY plane view (locked) 

XZ 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 view is selected, it is possible to access measuring tool by clicking and holding 
ALT key and clicking and dragging mouse pointer across the screen (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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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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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 icon  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 color with white text, disabled settings are displayed in grey-blue color with grey text. 
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Icon Description 

   Show wireframe 
When activated, displays the model (including the tool 
in simulation) in wireframe rendering 

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

 Show/hide edge markers 
Show/hide edge markers (edge markers are described 
in more detail in section Edge markers on page 133) 

 Show/hide decorations 
Displays decorations ς e.g. measuring points (only in 
simulation) 

 Show/hide tool Displays the tool (only in simulation) 

  Flags to downpoints 
Displays cutting points along the entire thickness of the 
material 

 

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

 This feature is best used when you are dealing 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 proper and more clear 
displaying mode ς Shaded view or Wireframe view. Shaded rendering is 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 and shaded mode does not make the situation sufficiently clear. The object is 
displayed as a wire model that consists of contours, edges, auxiliary edges, and significant 
contours, so-called wires. Compared to a shaded model that displays complete material, a 
wireframe model is transparent. The 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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Fig. 41: Wireframe rendering 

Status bar 

 The status bar at the very bottom of the screen displays information about validity of 
program registration, build version of the program, customer name and icon for complaints. 

 

Fig. 42: Status bar 

No complaints/No new unread complaints 

Information 

Moderate warnings 

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. importing new parts 

2. cutting path editing 

3. job task creation 

4. job stock and part editing 

5. nesting of parts 

6. machine and tool selection 

7. expert tables setup 

8. simulation and saving of CNC program and related reports 

 

Fig. 43: Standard working procedure schema 
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Importing 

 The first step usually begins with importing data. There are several ways of loading 
data. mCAM enables to read parts is all formats specified in section Input formats on page 31). 

List of supported formats: 

¶ STEP (*.step, *.stp) ς used for all supported shapes 

¶ IGES (*.iges, *.igs) ς used for all supported shapes 

¶ DXF (*.dxf) ς used only for straight pipe cutting (circular or square pipes) 

¶ CNC (*.cnc) ς used for pipe cutting (including bevel cutting) by SolidSel NC code 

¶ DSTV (*.nc, *.nc1) ς used for profile cutting (HEA, HEB, HEM, IPE, IPN, UPE, UPN, 
and square pipes) 

¶ IFC (*.ifc) ς used for all supported shapes (quality of processing is given by 
possibilities and limitations of ifcOpenShell open source library) 

Import 3D shape 

 Direct import (File ς Import) (key shortcut: Ctrl+I) of any file in supported format from 
a selected directory enables to load files in new Import task (temporary library). 

 

Fig. 44: Import new shapes 

Import 2D surface 

Default dimensions of the generated shapes match the dimensions of the 2D surface. Shape 
dimensions can be manually modified in the Shape type menu in the properties menu, in 
subsection of selected shape type. 
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Fig. 45: Parametrized 3D shape (import 2D surface ς *.dxf) 

 Imported 2D surface is used for projection onto or wrapping around a solid shape and 
so it brings few differences. 

 At first, the mCAM imports selected 2D surfaces into a database. Assignment of the 
surfaces to particular available shapes (round pipe, rectangular pipe, or sphere) should be 
executed manually. After selecting a shape type, it is possible to change preςset dimensions 
of the assigned stock material manually, even if it was previously set automatically by mCAM. 
Dimensions of automatically selected stock material fit the smallest possible dimensions of 
the 2D surface. 

 It is possible to create a preview of 3D model defined by specified shape type with 
projected or wrapped surface by pressing button Create preview under the working 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 mCAM uses two different coordinate systems according to the shape type that is 
used at import.  The coordinate system for a spherical shape is located in the centre of the 
sphere when viewed from the top. It is important to set the coordinate system correctly and 
to match this attribute to the DXF file during preparation of the model created in a CAD 
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software. In the example, the coordinate system of the imported geometry (DXF file with the 
ellipse) has been set to the centre of the ellipse. 

 

Fig. 46: Coordinate system of imported surface (projection on sphereςcap) 

 

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

 Another example illustrates a situation where imported surface is wrapped around a 
round pipe or a rectangular pipe. The mCAM uses the coordinate system as displayed in Fig. 
48. Round or rectangular pipes are unwrapped to the planar shape (rectangular sheet) and 
the imported surface is projected on the shape according to coordinate system of DXF. The 



 

 

   55 
 
 

coordinate system of the DXF file with the ellipse is not set in the centre of the ellipse but in 
the area displayed in the bottom left corner. 

 

Fig. 48: Coordinate system of imported surface (wrap around a circle pipe) 
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Fig. 49: Importing of wrapped 2D surface around circle pipe 

 When importing 2D surface (*.cnc or *.dxf) intended for wrapping around or 
projection on a part, Surface importing formats needs to be selected. 

Note: Coordinate systems for imported ellipses and the used shape types 
are identical. It means that DXF coordinate systems of both ellipses are 
set according to the. In the first case, it is located in the centre of the 
ellipse and in the second case it is placed approximately at coordinates: 
x= 60; y= 30. 
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Fig. 50: Import file format selection 

Cutting path editing 

Cutting path editing includes these operations: 

¶ splitting paths and loops creation 

¶ lead-ins/outs modifying 

¶ start point modifying (on cyclical paths) 

¶ microjoints creation 

¶ text marking 

¶ transformations assignment or disabling (drilling/ punching/ quality hole cutting),  

¶ marking of contours 

¶ user ordering (priority cutting) 

¶ assignment of cutting operation for each cutting path (Q1/Q2/Q3/Q4/Q5; 
Large/Medium/Small contours). 

Note: It is possible to edit part and cut-paths also in shape tab in Job task 
the same way as in Import tab. 
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 It is possible to edit each feature by selecting respective cutting path or multiple 
cutting paths at once. Multiselecting more cutting paths at once is performed (as in all 
commonly used Windows applications) by ctrl/shift + left mouse click. Cutting paths are 

possible to multiselect also by using Select cut wizard (opened by pressing the H-key or via  
button at the bottom bar in the visualization screen) where cutting paths are grouped by set 
filter. 

Select cut dialog 

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

¶ None ς displays list of all cuts without division according to parameters 

¶ Hole ς displays hole as one item even if they are composed of multiple cut paths (e.e. 
complex cuts Y/K/X) 

¶ Type (Hole/slice/gap) ς groups hole according to type of contour 

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

¶ Path length ς groups cuts according to the path length. 

¶ Web/Flange ς groups cuts according to their position on the part  

¶ Polar angle ς  

¶ Cut type ς groups cuts according to cut type ς straight/bevel 
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Fig. 51: Select cut wizard 

Right control panel 

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

 

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



 

 

   60 
 
 

Icon Description 

 
Set lead-in/out to custom position 

(described in section Leadςin s/ςouts) 

 
Set lead-in/out to automatic position as 

generated by mCAM 

 
Revert the cut path (described in section 

Reversing a cut path) 

 
Add loop on selected cut point (described 

in section Loops) 

 
Split path on selected point (described in 
section Splitting paths and creating loops) 

 
Join non-circular path points (described in 
section Splitting paths and creating loops) 

 Erase selected cut point 

 Delete cut path 

 

 There are also welding preparations, that are described in section Welding 
preparations. 

 Properties and features that modify selected cutting path/s are displayed in Properties 
menu. All selected cutting paths are highlighted by yellow colour. 

 Editing of all cutting path features is described in more details in section Cutting path 
modifications. 
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Fig. 53: Cutting path editing 

Job task creation 

The next step is to create a Job task. Job can be created in two ways: 

1. Using drag&drop function ς this is a preferred method. Required shapes are dragged 
from Working tree in Import to designated area in Master panel. This method creates 
Temporary job task. Temporary job task is the same type of database as standard Job 
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 particular Temporary Job task. 

2. In function Menu ς File ς Created/Load job - This type of Job task is saved as a 
database, so all applied settings and modified features including cutting paths, lead-
ins/outs and all other data are saved automatically. When creating a job task, its 
name has to be defined. 

 After creation of job, mCAM automatically sets a template (e.g. Circle pipe D219.100 
mm T 16.000 mm) and stock with default length (e.g. L:3003.000 mm). More details about 
parts, stocks and templates are in section Job task). 

 More parts can be easily added to particular Job by drag and drop selected parts from 
Working tree of Import tab to Master panel to respective job. 
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Fig. 54: Creating a new job or loading existing job 

 

Fig. 55: Adding parts to Job task 
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Fig. 56: Temporary job task creation 

 

Fig. 57: Saving temporary job task 

Job stock and part editing 

After a job is created or loaded, it is possible to: 

¶ add new stocks (with different length than existing stocks within one template ς 
material and dimensions) 

¶ change a count of stocks 

¶ modify length of stock material 

¶ change quantity of shapes 
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Fig. 58: Adding a new stock 

 

Fig. 59: Stock editing (count and length) 
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Fig. 60: Defining count of selected part 

  

Note: Other Job stock operations are described in more detail in 
section Stock (stock material). 
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Nesting of 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 maximum utilisation 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 defined Profile nesting settings in 
particular Job task. Other settings that define type of the machine, supports and general 
nesting parameters as Chuck length or Chuck location are set in Nesting (File ς Settings ς 
Nesting/supports) in Application configuration level with no machine selected. 

 

Fig. 61: Nesting settings and nesting execution 

 

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

Expert table of each tool operation: 

 

Fig. 194: Font type in Text marking section of Properties menu 

Tool operations directly affects the processing of cutting paths, cutting speed control and 
kerf width compensation in each cut-point of cutting contour. mCAM controls cutting speed 
and compensates cutting path according to set Expert tables of particular tool which define 
exact cutting parameters for each technological group of parameters = operations. Cutting 
tool can be assigned to stock or whole template.  

Expert table initial setup is described in more details in section Expert tables. 
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Fig. 63: Expert cutting tables ς cutting parameters (kerf width/cutting speed) 

Machine and tool selection 

 Machine and tool have to be selected every time when preparing cutting plan in Job 
task.  

 Machine limitations (according to the type of the cutting head and range of rotator 
axes) and technology limitations (given by maximum angle that is possible to reach between 
torch and material normal while cutting) for each cutting path are based on a machine ς 
technology (with defined ranges and limitations) that is assigned to particular stock or whole 
template. 

 Machine and machine limitations are described in more details in section WebService 
or Virtual machine on page 194 and section Machine limits. 

 Selection of tool directly affects the kerf width compensation (according to expert 
tables of particular tool). Principles of kerf width compensation and initial setup of expert 
tables are described in section Expert tables. 

Note: Machine and tool can be set for each stock individually or for whole 
ǘŜƳǇƭŀǘŜ ŀǘ ƻƴŎŜ όŀƭƭ ǎǘƻŎƪǎ ǿƛǘƘƛƴ ǘŜƳǇƭŀǘŜ ǎƘŀǊŜǎ ǘŜƳǇƭŀǘŜȰǎ ƳŀŎƘƛƴŜ 
settings, technology and tool). Cutting parameters of chosen tool (with 
applied expert tables) while generating CNC program are defined/possible to 
edit in Settings ς Expert table. 
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Fig. 64: Machine and tool selection 

 Displaying final cutting paths (Tool path processing) ς because all cutting paths (kerf 
width compensation, technological and machine limitations) are processed during CNC 
generation, final cutting paths can be displayed only in Tool path processing tab in Job task.  

 If necessary, machine and tool can be selected for each cut individually by selecting 
ǘƘŜ Ŏǳǘ ǇŀǘƘ ŀƴŘ ŀǎǎƛƎƴƛƴƎ ŀ ŘŜǎƛǊŜŘ ƳŀŎƘƛƴŜ ŀƴŘ ǘƻƻƭ ǘƻ ƛƴ ά¢ŜŎƘƴƻƭƻƎȅ ǎŜǘǳǇ όŎǳǘ ǇŀǘƘύέ ƛƴ 
Properties area. 
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Fig. 65: Tool path processing ς limited and compensated according to set machine and tool 

Simulation of CNC program and graphical 
visualization 

 The mCAM contains 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 tool or paths. 
Functions of the simulator and graphs are described in more details in section Cutting 
simulation of CNC program. 

 CNC program is generated by clicking on one of two buttons located next to the stock 
piece in working tree of particular Job. Left button generates and simulates CNC program and 
right button only generates and saves CNC program without running cutting simulation. 

 generates and simulates CNC program 

 generates and saves CNC program without running cutting 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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Fig. 66: Cutting simulation, saving CNC plan to the right of selected stock, saving nesting 
report in pdf. file in the bottom right corner 

 

Fig. 67: Cutting simulation and plotting A, B and C axes movements 

 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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Fig. 68: Cutting report  
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Report customization in mCAM 

Reports in mCAM 

mCAM currently supports two kinds of reports. 

The job report: 

 

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

 

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

In the bottom left corner of each report is located a tool bar: 

 

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 printing. By clicking on the Print 
button, the report is opened ƛƴ ǘƘŜ ǳǎŜǊȰǎ ŘŜŦŀǳƭǘ ōǊƻǿǎŜǊ. The browser then can be used for 
printing the report in the best available quality. 

The Save button 

 The Save button enables saving the current report to the disk as a single HTML 
file. 
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The Settings button 

 The Settings button  makes it possible to customize the report. Pressing this 
button, a new window will appear: 

 

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 reports (HTML, CSS, XSLT, XPath, XQuery), the window will change. 

  

Fig. 72: The XML, XSLT and HTML text areas 
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 The text area on the left shows an 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 report that will appear 
on the screen. 

Trivial changes of the XSLT document 

Trivial changes of the XSLT document can be done as follow: 

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

- and then pressing the "Apply XSLT" button 

These modifications will be saved and will not be affected by mCAM restart. 

Nontrivial changes of the XSLT document 

Nontrivial changes of the XSLT document can be done as follow: 

- by exporting the relevant files out of mCAM by pressing  the Save button  

- editing the XSLT code in the development environment of ǘƘŜ ǳǎŜǊȰǎ choice 

- pasting the final XSLT code back to the central window 

- pressing "Apply XSLT" button. 

To revert the changes in XSLT instructions, simply press 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=0) and Initial beam position in 

stationary beam holder). 

The starting positions needs to be fine-tuned 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 fine-tune X-position of head on operators 
command. 

­ R-axis 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 ς 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, I 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_MODE2, because only in this mode it is 

possible to cut all profiles. ROTPOL_MODE1 is used for cutting pipes, where the M122 is not 

necessary. 

 The setting for which initial position should be used is located in Settings -> Internal -> 

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: 

¶ p_M122_VERSION=0 ς ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ǾŜǊǎƛƻƴ όƴƻǿ ƛǘΩǎ ǘƘŜ ǾŜǊǎƛƻƴ оΣ ƛŦ ƛƴ 

the future there will be version 4, it will represent version 4 etc.) 

¶ p_M122_VERSION=1 ς M122 is ignored 
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¶ p_M122_VERSION=2 ς original placement of profiles as was before the change in 

04/2017 

¶ p_M122_VERSION=3 ς new placement of profiles after the change in 04/2017 

Setting for Position type in mCAM contains two options: 

­ Version 1 without M122 ς p_M122_VERSION=2 

­ Version 1 with M122 ς M122 is generated into the CNC code, but the positions of 

beams are as before the change in 04/2017 

­ Version 2 with M122 ς p_M122_VERSION=3 

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

I/H beam 

  

U beam 

  

There are two scenarios: 

1. hƭŘŜǊ ƳŀŎƘƛƴŜǎ ǿƛǘƘ ƻƭŘ Ŧƛƪǳǎ ŘƻƴΩǘ ǊŜŎƻƎƴƛȊŜ ǘƘŜ aмнн ƛƴǎǘǊǳŎǘƛƻƴ ς In this case, at 
installation of mCAM, the Position type is automatically 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 instruction ς the 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. 

 

Fig. 73: Square pipe ς longer side is in Y-axis 

Due to the change in default position in april 2017, mCAM will generate M122 
instruction with information about what is the default position in generated CNC. 
The machine will have defined which M122 are compatible and will reject all that 
ŀǊŜƴΩǘΦ LŦ ǘƘƛǎ happens, it is necessary to check, if mCAM is set correctly. 
Otherwise, it is possible that mCAM or fikus should be updated ς in this case, 
please, contact MicroStep support team. 
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Fig. 74: H-bar ς (older position) top edge of cutting contour, where the cutting starts, needs 
to be in Y+ direction, the flanges are in Y-axis 

 

Fig. 75: Flanges are in Z-axis direction (new position) 



 

 

   81 
 
 

 

Fig. 76: U-bar (old position) Flanges are in Y axis with web facing in Y- direction 

 

Fig. 77: U-bar ς Flanges are in Z-axis, with web facing Z+ direction (new position) 
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Fig. 78: UPN bar (old position) Flanges are in Y axis with web facing in Y- direction 

 

Fig. 79: UPN-bar ς Flanges are in Z-axis, with web facing Z+ direction (new position) 
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Fig. 80: I-bar ς (older position) top edge of cutting contour, where the cutting starts, needs 
to be in Y+ direction  

 

Fig. 81: Flanges are in Z-axis direction (new position) 
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Fig. 82: L-bar ς 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 beams in plane cutting. 

 

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

 

Fig. 85: UPN-bar ς Flanges are in Z-axis, with web facing Z+ direction 
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Fig. 86: I-bar ς flanges are in Z-axis 

 

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

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

 Add a new base shape by clicking on the right mouse button in the work area and 
ǎŜƭŜŎǘƛƴƎ ά!ŘŘέΦ Lǘ ǿƛƭƭ ŀŘŘ ŀ ŘŜŦŀǳƭǘ ǎƘŀǇŜ - circular pipe. This part acts as a parent (result, 
base) part.  Adding a second shape (by clicking with right mouse button in the work area) will 
create a helper shape that is automatically subtracted from a parent part. Position 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 Properties area to create a desired part. 

Fig. 88: Modeller 

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

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

¶ Role ς specifies if the selected shape is result or helper shape. It is set 
automatically. 

¶ Operation ς two operations are available ς Nothing and Subtract.  Nothing is 
intended only for result shape, that acts as a base shape for designing a new 



 

 

   88 
 
 

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

¶ Type ς specifies the form of the added shape. A new shape can be added as 
a Shape type, Solid, Macro or a Multiplier 

­ Shape type ς added shape is a general shape that you can further 
specify 

­ Solid ς adds a shape from imported shapes in active import tab 

­ Macro ς added shape is a premade shape with special characteristics. 
Right now, only one macro is available ς Circle pipe cut to demonstrate 
the use of Macros. If needed, more shapes can be added. 

­ Multiplier ς described in more details on the next page 

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

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

Multiplier  

 Multiplier automatically multiplies respective helper shape/shapes according to the 
given instructions.  

1. To add a multiplier right click on a ǊŜǎǳƭǘ ǎƘŀǇŜ ŀƴŘ ǎŜƭŜŎǘ α!ŘŘάΦ 

2. In a Model section in Properties area change the Type to Multiplier 

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

4. Adjust the dimensions of a helper shape and its position on a result shape, from which 
you want to start multiplying it across the result shape 

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

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

 Macro features is a simple and time saving feature where you can design basic shapes. 

New shapes and macros are being added gradually. 

 To create a new shape, go to the Import tab, click Create shapeҦ Macro features. To 

edit a previously imported shape, go to the visualization screen and click the Macro 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. 

 

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 shapes ŎŀǘŜƎƻǊƛȊŜŘ ƛƴ ά5ƻƳŜǎέ ŀƴŘ άtǊƻŦƛƭŜǎέ ƎǊƻǳǇǎ. By clicking on 

one of them you will get a default shape. 
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Fig. 91: Basic shapes table in Macro features 

 

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 mCAM. The middle 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: 

¶ 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 (A1). 

 

Fig. 93: Iƻǿ ǘƻ ŎƘŀƴƎŜ ǎƘŀǇŜȰǎ ŘƛƳŜƴǎƛƻƴǎ 

Adding Macros 

 The add button on the left-most screen (A2) gives you a choice to add one of the 

supported macro features. Each shape of the stock enables you to add a different set of 

macros. 

Macros available for dome 

­ Cylindrical hole ς 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 ς gon hole ς is a macro of polygon character where the number of sides is possible 
to adjust as needed. Other adjustable properties are diameter, distance, angle, 
rotation, tilt and an option to place the hole perpendicular to the surface. By checking 
the option for perpendicular hole, the hole is cut at right angle (90ϲ) to the surface of 
the dome. 

­ Splitting in half ς 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 should 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 ς is a line marked on the side of the shape, with properties such as 

length, offset, angle and rotation. 

­ Cut around ς is a macro that allows the shape to be cut around its circumference. The 

parameter for this macro that can be changed is height. 

 

Fig. 94: The properties of Cylindrical hole  
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Fig. 95: The properties of N ς gon hole 

 

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






































































































































































































































































































































































































































































































































