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MT2i PC Technical Specifcation
            BOXFORD MT2i – 3D CNC CADCAM CENTRE

A CNC combined training machine tool which is both a CNC lathe and a CNC milling machine(Dual purpose). As a lathe the machine should provide slant-bed construction, built in support cabinet and automatic tool changing. 

The machine should convert from a lathe to a mill, with milling table, toolholder and simultaneous 3 axis movement in a short time.

The unique combination lathe Turret and 3rd Mill Axis should allow steel to be cut to close tolerances. The machine should have a integral touch sensitive control panel which should incorporate illuminated push buttons, an integrated emergency stop button allowing the machine to be operated without a computer if required.

The main drive should have an AC motor with inverter controlled drive package and overload cut-out.The machine should have full perimeter guarding with safe switches in the positive (safety) mode on access doors and guards stop spindle and axes movements.

The machine should be include with Fail safe cut out switches and totally enclosed guarding to provide safety levels for students. 

Operating on IBM/100% compatible computers, the inclusive user-friendly software has routines for Computer Aided Design, CAD at varying levels and should process the drawings through to a full machining routine. 

The software should include 3D solid graphics with rotation and zooming. Programming should be by ISO G & M codes.

The software should include as an integral part the following features:

· Computer Aided Design package with Import/Export to/from most known CAD packages

· Computer Aided Manufacturing Processing package

· Manual Data Input facility

· G & M Program Import facilities

· Graphical Views and Simulations facilities, 2D, 3D, Zooming etc.

· Manufacture facility
· Administrator (Tutor) Functions

· 3D-GeoCAM

· Conversational Programming

The machine has the following specification:

Specification – Mechanical

Lathe mode
Swing over bed





210mm    

X axis travel






150mm    

Z axis travel






350mm    

Distance between centres




400mm

Maximum turning diameter (swing over cross slide)
114mm

Maximum turning length




350mm

Spindle bored to pass




20mm      

            Mill mode


Axis travel


· X (longitudinal) 

150mm    

· Y (cross)


110mm      

· Z (vertical)


320mm 

Spindle to column





125mm

Distance spindle to vice




295mm

Vice capacity






150x85mm

Working Table area





150x110mm 

Spindle tapper





Parallel, Toolholders via adaptors

            Bed

Bed hardened and ground with precision anti-backlash ballscrew fitted to both axes.

Specification Summary – Machine

Programmable and variable spindle speeds

200 to 4000rpm

Programmable feed rate 

(Linear & circular interpolation modes)


0 to 1500mm/min

Rapid traverse rate at 100%


          1500mm/min

Feed modes





           mm/Min & mm/Rev

Flood  Coolant System capacity (Optional)

Capacity 17 Litres (soluble oil)

           Tooling system (Standard)
Programmable turning tool changer

            8 position

Shank height & width for external tooling


12x12mm

Diameter for internal tool




10mm Max

Chuck (Standard)



100mm, 3 jaw self-centrering and 

backplate for milling table


Vice (Standard)



Milling vice with 2 reversible jaws

Tailstock (Optional)


Tailstock with centre

Tooling package

Basic (Optional)  





LH turning + 2 insert, Parting off tool + 2 insert, 2x2mm and 1x4mm slot drills and    2xtoolholders

Comprehensive (Optional)

Lathe: LH, RH turning, Parting, External threading, Boring tools, 10xturning,

Parting,Threading, Boring Inserts, Ctr Drill, 5mm Drill, 10mm Drill


Mill: Drill tooling comprising: 2x2mm and 1 each of 3, 4, 5, 6 and 8mm slot drills, 25mm facing cutter with 16mm shank, 2x inserts for 25mm facing cutter, 2x2mm ball-end cutters, 4x6mm, 1x10mm, 1x16mm tool holders

Dimensions

Machine Net Weight




265kg

Machine Dimensions




1380 (H)x 1000(W) x790mm (D)

Specification - Electrical

Main supply






110/240 volts 50/60 Hz 1ph

Main drive motor 




           1100 watts
Spindle motor





AC motor with invertor

Axes motors






Steppers DC – 400 steps/rev 









With bi-polar chopper drives

Control

NOT Included in the price is the personal computer.  The minimum specification is for a Core 2 Duo Processor  3 Ghz computer with 100MB spare hard disc capacity, 19” Flat Screen monitor, mouse, one USB port and a CD-ROM drive. Internet Explorer Version 4.0 or above should be installed. 

The following standard equipment is included as part of the machine package:

Standard Equipment

· 100mm 3 jaw chuck

· swarf tray

· 8 position programmable turning tool changer

· Vice 85mm capacity

· Software on CD-ROM

· Operating manual on CD-ROM

· Turning and milling programming manuals and courseware on CD-ROM

·  Spanners, keys and swarf brush

·  Interlinking cable - (machine to PC)

· Machine Lighting

· Boxford CAD/CAM Design Tools Software single license including the ImageRelief photo machining wizard.
· Boxford 3D GeoCAM Software which uses “advanced machining strategies” to machine 3D models designed using Pro/DESKTOP or any CAD system capable of saving files in STL Format

· Project-based curriculum supplied on CD-ROM

· Image Relief" software to facilitate the machining of 3D hologram-type images from a digital camera, scanner or TWAIN device.  Incorporates a simple "Wizard"

· Conversational programming" software providing guidance to novice or occasional manual CNC programmers.  "Wizards" launch automatically when the software senses the programmer's intentions and automatically generates the required machine codes to perform each operation.  Codes are to Fanuc standard and incorporate Fanuc canned cycles wherever possible.  Significant teaching aid for NVQ, GNVQ and FE Engineering courses.

· Manuals, Tutorials, Teacher notes, Student notes, Student's project enhancing graphics and materials - Included within HELP.  Either printable or context sensitive when used in real time.  Comprehensive, graphically rich and launches step-by-step "Wizards" where appropriate. Includes unique "what's this" feature.
· Totally enclosed cabinet with maximum viewing area and interlocked door(s).  Ability to continue cycle after door-opening interruption.

Licence CAD/CAM Design Tools Lathe Software 
The Boxford  software is an integrated suite of powerful CAD/CAM tools which create G&M code programs conforming to Industrial Fanuc ISO programming standards. Windows 98, 2000, Millenium, XP, Vista and NT compatibility

Computer Aided Design

· The CAD package provides a number of tools which allows the input of :- Straight Lines, Arcs and Threads to define internal or external profiles.

· Manipulation tools allow existing entities to be edited, moved or deleted and new elements to be added. Fillet and Chamfer Tools are available.

· Automatic Dimensioning in both incremental and absolute.

· 3D view in either Solid Rendered or Wire Frame.  Animated rotation or infinitely variable user defined rotation around any axis.  Choice of rendered material finishes.

· Print options on all 2D and 3D views.

· Automatic error checking does not allow illegal entities (not conforming to turning conventions and or the tooling available) to be defined.

· Alternatively, component profiles can be imported from a third party CAD package (e.g. Autocad) using the DXF file format.

CAM Processing
· The CAM Processor automatically produces an Error free G&M code listing to manufacture the designed component.  The CAM makes optimum use of the cutting tools available and assigns feeds, speeds and cut depths appropriate to the selected material and Boxford machine tool been used.

Manual Data Input

· Existing G&M Code programs can be edited, or new ones defined using the sophisticated CNC editor.

· Supported codes;
G00, 01, 02, 03, 04, 20, 21, 25, 26, 74, 75, 76, 77, 79, 90, 91, 92, 94, 95, 96, 97
M00, 01, 02, 03, 04, 05, 06, 08, 09, 10, 11, 25, 26, 30, 81, 97, 98, 99.

· Columns Used; G, M, X, Z, I, K, F, S, U, W, P, R, T

· Multi G Code (from different group) single line Programming.

· Individual Line Text Comments facility.

· Automatic Line Renumbering.

· Copy and Paste of single or multi blocks.

· Subroutine Programming with nesting of up to 10 routines.

· Blocks can be modified, inserted or deleted with the aid of the on-line programming code help facility.

· When inputting new programs, each block entered produces a graphical simulation of the cutter path.

· Automatic error checking ensures incomplete blocks and speeds, feeds and cut depths inappropriate to the material and machine tool are automatically detected.

 G&M Program Import
· Post Processed files can be imported from major CAD/CAM packages.

Graphical Views and Simulations
· The component produced by a program can be viewed in both 2D and 3D rendered models.

· Tool Profile is interacted with Workpiece to display exact cut profile.

· Zoom facility including Pan facility.

· Cross-sectional views at any defined point in any plane.

· Infinitely Variable User Defined Workpiece Rotation.

· Machine status display showing current status of all programmable machine options.

· The manufacture cycle for programs can be simulated in either single block mode or continuous mode.

· Current simulation view can be printed at any stage.

Material and Tool Library 

· Defining of new tools including user defined profiles.

· Defining of new materials including cut data.

· Cut data overrides for individual tool types and individual tools.

· Graphical dimensioned representation of each tool.
· Printouts options for all information and graphical views.
Manual Mode

· Feedback option shows axis positions and machine status.

· On screen software Icon machine control panel allowing alternative to hardware machine panel.

Manufacture

· 3D simultaneous simulation during manufacture.
· Simultaneous feedback option shows axis positions and machine status.
· Multi user definable chucking.

· Manufacture cycles can be started from any Tool Change within the program.

· User definable ‘In Position Band’ and ‘Servo Follow’ settings for G61 and G62 continuous path manufacture modes.

· The 160TCLi PC and 250PCi machines incorporate an ergonomically positioned operator’s panel, which, controls the machine tool functions.  This emulates the type of manual control panel found on industrial CNC controls.

Conversational Programming

· Interactive CNC Programming.

· Conversational programming" software providing guidance to novice or occasional manual CNC programmers.  "Wizards" launch automatically when the software senses the programmer's intentions and automatically generates the required machine codes to perform each operation.  Codes are to Fanuc standard and incorporate Fanuc canned cycles wherever possible.  Significant teaching aid for NVQ, GNVQ and FE Engineering courses.

Licence CAD/CAM Design Tools Milling Software

The Boxford software is an integrated suite of powerful CAD/CAM tools which create G&M code programs conforming to Industrial Fanuc ISO programming standards. Windows  98, 2000, Millenium, XP, Vista  and  NT compatibility

Computer Aided Design
· The CAD package provides a number of tools which allows the input of :- Straight Lines, Arcs, Circles, Bezier Curves, Various Polygons and Text (any available True Type font)

· Manipulation tools allow elements to be :- Moved, Copied, Mirrored, Rotated, Distorted, Trimmed and replicated in both Rectangular and Circular Arrays (e.g. PCD Holes).

· A Smart Fill tool is provided to fill pocketed areas with colour, taking into account any islands that may exist.

· Alternatively, component profiles can be imported from a third party CAD package (e.g. Autocad) using DXF, WMF, EMF, HPGL or AFF file formats.

CAM Processing
· Pocketed areas (which may include multi-islands) to be removed or profiled, are assigned  a depth and machining strategy which includes Remove Area, Profile Inside only, Profile Outside only or Peck Drill.

· Lines of a given width can be followed with a cutter of specified type.  Cutter diameter is automatically selected.

· The CAM Processor automatically produces an Error free G&M code listing making optimum use of the cutting tools available and assigning feeds, speeds and cut depths appropriate to the selected material and Boxford machine tool been used.

· Total Cut Depths assigned to each individual Cutting Tool will NEVER exceed the flute length of the cutter.

Manual Data Input
· Existing G&M Code programs can be edited, or new ones defined using the sophisticated CNC editor.

· Supported codes;
G00, 01, 02, 03, 04, 09, 17, 18, 19, 20, 21, 25, 26, 40, 41, 42, 50, 61, 64, 79, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91
M00, 01, 02, 03, 04, 05, 06, 08, 09, 10, 11, 30, 81, 97, 98, 99.

· Columns Used; G, M, X, Y, Z, I, J, K, F, S, U, V, W, P, R, T

· Multi G Code (from different group) single line Programming.

· Individual Line Text Comments facility.

· Automatic Line Renumbering including jump to block modification.

· Copy and Paste of single or multi blocks.

· Subroutine Programming with nesting of up to 10 routines.

· When Inputting new programs, each block entered produces a graphical simulation of the cutter path.

· Blocks can be modified, inserted or deleted with the aid of the on-line programming code
· help facility.

· When inputting new programs, each block entered produces a graphical simulation of the cutter path.

· Automatic error checking ensures blocks with syntax errors and speeds, feeds and cut depths inappropriate to the material and machine tool are automatically detected.

G&M Program Import

· 2½D or 3D Post Processed files can be imported from major CAD/CAM packages.  The Boxford machines integrated Continuous Path Manufacture feature ensures the programs will be manufactured very efficiently (see manufacture section). 

Graphical Views and Simulations

· The component produced by a program can be viewed in both 2D and 3D rendered models.

· Supports Rectangle and Circular Billets aligned to the X, Y or Z plane.

· Tool Profile is interacted with Workpiece to display exact cut profile.

· Zoom facility including Pan facility.

· Cross-sectional views at any defined point in any plane.

· Infinitely Variable User Defined Workpiece Rotation.

· Machine status display showing current status of all programmable machine options.

· The manufacture cycle for programs can be simulated in either single block mode or continuous mode.

· Current simulation view can be printed at any stage.

Material and Tool Library 

· Defining of new tools including user defined profiles.

· Defining of new materials including cut data.

· Cut data overrides for individual tool types and individual tools.

· Graphical dimensioned representation of each tool.
· Printouts options for all information and graphical views.
Manual Mode

· Feedback option shows axis positions and machine status.

· On screen software Icon machine control panel allowing alternative to hardware machine panel.

Conversational Programming

· Interactive CNC Programming.

· Conversational programming" software providing guidance to novice or occasional manual CNC programmers.  "Wizards" launch automatically when the software senses the programmer's intentions and automatically generates the required machine codes to perform each operation.  Codes are to Fanuc standard and incorporate Fanuc canned cycles wherever possible.  Significant teaching aid for NVQ, GNVQ and FE Engineering courses.
3D-GeoCAM Solid Model Import Wizard Software
3D-GeoCAM  feature facilitates the machining of complex 3D surface on our Milling software.

· Uses simple question and answer Wizard requiring little machining knowledge.

· Allows STL files to be imported from major Solid Model CAD packages.
· Utilises Advanced Machining strategies.
· Creates Optimised 3D cutter paths.
· Includes multiple Roughing and Finishing strategies to suit all types of CAD models.
Image Relief’ – Photo machining facility.

· Allows any image in JPEG or BMP formats to be imported and machined creating a ‘hologram’ effect.

· A simple Wizard allows the image to be cropped, resized and fitted to a Workpiece.

· A 3D Relief based on the greyscale is automatically created.

· Machining routine automatically created and simulated.

Gerber MILL PCB Import Wizard
· Allows Gerber files to be imported from major PCB Design packages including PCB Wizard™
· Machines around tracks and pads to isolate them and create a PCB.
· Spots and drills holes.
· Machining routine automatically created and simulated
Batch Manufacture

· Allows multi-jobs to be nested on a single billet.
· Fully automated manufacture loads and manufactures each job.
· One setup and unattended operation provides very efficient part manufacture.
· Allows more students to produce parts.
Manufacture

· 3D simultaneous simulation during manufacture.
· Simultaneous feedback option shows axis positions and machine status.
· Multi user definable clamp positions.

· Manufacture cycles can be started from any Tool Change within the program.

· All Boxford machines incorporate hardware capable of continuous 3 axis movement and utilise Continuous Path Manufacture allowing large programs imported from Major CAD/CAM packages to be machined extremely efficiently.  This is particularly useful for Rapid Prototyping of 3D relief’s.

User definable ‘In Position Band’ and ‘Servo Follow’ settings for G61 and G62 continuous
· path manufacture modes.

· The MT2I PC, 190VMCxi PC, 300VMCi PC, A3HSRi2 PC,  A3HSRmi2 PCand A1HSRi2 PC machines incorporate an ergonomically positioned operator’s panel, which controls the machine tool functions.  This emulates the type of manual control panel found on industrial CNC controls.
· 
Project-based curriculum supplied on CD-ROM

Electronic curriculum on CD-ROM with standard Software package allows:

· In-depth and practical experience of Information Technology and Computer Control to Students

· A facility for quickly producing complex, high quality artefacts too satisfy Design and Make tasks

· An opportunity to manufacture artefacts for practical use in Fabrics and Food Technology.

· A Platform for creating links with Art, Science, Business Studies, Electronic and Industry.

· A practical, real life application of mathematics 

And offer:

· 10 Session Curriculum in 3 levels taking the Student from novice to expert user via a systematic and easy to follow route. All curriculum should be fully supported by detailled Teacher Notes and Students Workbooks.

· Extensive library of fully prepared components complete with program disk and illustrated step by step guide of the manufacture and assembly procedure.

· Extensive library of detailled project material including Teacher ressources, Lessons structures and Student worksheets.

Boxford reserves the right to change and modify the specification of this CNC Machine as a result of further research and development 

