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CNC CONTROLLERS FOR 4 CNC MACHINE TOOLS

1.0    SCOPE
1.1 Scope: The following establishes the minimum requirements for the purchase of four (4) CNC machine tool controllers including software, hardware and accessories specified herein.

2.0    APPLICABLE DOCUMENTS

U. S. DEPARTMENT OF LABOR

29 CFR 1910 – General Industry, OSHA Safety and Health Standards (29 CFR 1910), 1998 or most recent edition

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA-79 – Electrical Standards for Industrial Machinery, 1997 or most recent edition

ELECTRONIC INDUSTRIES ALLIANCE (EIA) STANDARD

EIA TIA/EIA-232-F – Interface between Data Terminal Equipment and Data Circuit-Terminating Equipment Employing Serial Binary Data Interchange, 1997 or most recent edition

AMERICAN NATIONAL STANDARD INSTITUTE

ANSI/NEMA MG-1 - National Standards for Motors and Generators, 1998 or most recent edition

2.1 Order of Precedence: In the event of a conflict between the text of this specification and the reference cited herein, the text of this specification takes precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a specific exception has been obtained.

3.0    REQUIREMENTS

3.1 General: The four (4) CNC machine tool controllers shall be new (not a prototype) and one of the manufacturer’s standard current production models (with the exception of purchased components) capable of operations in accordance with the requirements herein. The four (4) CNC machine tool controllers shall be complete; including open architecture control software, so that when connected to the CNC machines identified herein can be used for any function for which it is designed and constructed in compliance as described in this proposal. 

3.2 Construction: The four (4) CNC machine tool controllers shall be constructed of parts which are new, without defects, and free of repairs. The four (4) CNC machine tool controllers shall be capable of withstanding all electrical loads encountered during normal operation of the machine at its maximum rating and capacity as described in this proposal.  

All screws, pins, bolts, and other fasteners shall be installed in a manner as to prevent change of tightness. 

3.2.1 Welding, Brazing or Soldering: Welding, brazing or soldering shall be employed only where those operations are included in fabrication of the original design. These operations shall not be employed as repair measures for defective parts.

3.3 Components: The four (4) CNC machine tool controllers shall consist of, but not limited to, the following described principle components, attachments, and accessories necessary to meet the operational and performance requirements specified herein.

3.3.1 Computer Control System: The four (4) CNC machine tool controllers shall be provided with a fully automatic, solid-state, integrated circuit, 32-bit, multiple microprocessor based-type personal computers integrated with 2D–3D CAD/CAM software with customizable posts.  The unit shall provide for 8-axis simultaneous contouring capabilities and automatic control for all machine functions specified herein and Shall include all cabling and hardware for the required I/O modules listed for each of the four Machine tools specified herein.

3.3.2 CCS Features: The Computer Control System (CCS) shall consist of, but not limited to, the following hardware, functions and features:

1. Standard 19" Industrial Rack Mount Case with 400 watt Power Supply.

2. Dual Core 3.2 GHz AMD Athlon II Processor CPU or equivalent.

3. 4GB (dual channel) DDR2/DDR3 RAM.

4. SATA 7200 RPM, 16MB Cache Hard Drive: Seagate Barracuda 320GB or

   fully equivalent HDD.

5. 17inch (min) color LCD flat panel display assembly integrated with a physical G-code and M-code alphanumeric keypad (NOT an on-screen keypad) and a physical E-stop mushroom pushbutton. Said assembly shall be directly mountable in a standard 19” rack enclosure.

6. Built-in CD-RW, 3-1/2” Floppy & USB mass storage device ports.

7. Hinged Front Door with Key Lock to Protect CD & Floppy.

8. On-screen help including operation, programming and alarm help.

9. Fan and Power Alarms.

10. RF Noise Shielded Case.

11. Open architecture machine control software with regard to all I/O settings, including feedback type and resolution and configuration of the GUI.

12. Linear, Helical & Circular interpolation.

13. Vector positioning.

14. Motion controller shall accept encoder inputs up to 22 MHz, provide servo update rates of 32 kHz, and process commands in 45 microseconds or less.

15. Lead screw axis mapping compensation with user definable point file.

16. Command for part program Scale, Rotation, Mirror, Stretch & 3D Skew. 

17. Graphical data input- parts directly cut from visual models. 

18. 3D & 5-axis tool compensation with gouge protection at the controller. 

19. 2D G41 & G42 tool compensation. 

20. M98 & M99 subroutine calls and returns. 
21. Capable of 2D arcs, 3D arcs and helical arcs in up to 8 axes.
22. Capable of 8 coordinated and simultaneously controlled axes with provision for closed loop feedback including auxiliary encoder inputs for each axis, said feedback used for axis positioning.
23. User configurable digital I/O, expandable to 344 I/O. 
24. G & M codes: Default set shall be provided and a user-definable table 199 of each with definable motion. 
25. Solid Model graphic tool animation display in real-time as machine cuts. 
26. Wire frame graphics showing tool offset while it colors in as machine cuts. 
27. Backlash axis compensation. 
28. Volumetric 3D Compensation.
29. 3D Fixture compensation to allow for tilted, skewed or non-flat parts. 
30. Shall include compatible Servo tuning software. 
31. Desktop interactive simulation of tool cutting, digital I/O events & logic flow. 
32. User-defined maintenance messages at regular hourly intervals. 
33. Dynamic feed that will automatically adjust feed rate based on spindle load. 
34. Intelligent look ahead feed rate/accel/decel optimizing. 
35. Capable of parametric splines, NURBS & 3D offsets and 3D splined profiles. 

36. Manual Data Input (MDI) capabilities. 

37. Automatic acceleration and deceleration all axes. 

38. Software travel limits. 

39. Graphical display of input values and online help. 

40. Programmable mirror image all axes.

41. Shall be capable of sending Email and Text messages to maintenance personnel automatically by CNC machine based on predefined events.

42. Shall allow the operator interrupt the part program in process, interact with machine, jog the axes, replace tools, and to adjust offsets and starting position as in the case of tool replacement; and allow the operator the option to restart the program exactly where it was interrupted.

43. Shall be capable of Absolute, incremental, millimeter, inch, lock axis, single step, cycle start & feed hold modes.
44. Shall be capable of Dry run, distance-to-go, machine zero, IJK arc definition, and block skip modes.
45. Shall be capable of Software Crash barriers to protect fixtures, chucks & tooling during part program execution.
3.3.3 Target CNC Machine Details: 

Machine #1 of 4:

Machine type: Horizontal mill. 

Cincinnati Gilbert 

Mod.# M-114-J 

Serial# A-4444-JRM

Servo command voltage: +/- 10VDC – All Axes

Servo command voltage resolution: 16bit (minimum)

Spindle speeds: 27 selectable speeds, fixed.

Current control: Allen Bradley 8200

Pendant with Jog/Handwheel/Estop function only: Yes

Refrigeration unit (head lube thermal control): Yes

Flood coolant: Yes

Auto waylube pump: Yes

Tool Changer: No

Rotary Axes: Yes, Two 360 Degree positional coordinated.

Number of simultaneous positioning axes: 6

Axes feedback: Inductosyn, Resolver (sinusoidal).

Number of required Digital I/O:

· 96 ea. 24VDC optically isolated input modules.

· 28 ea. 110VAC @3 Amps optically isolated output modules.

· 20 ea. 24VDC @3 Amps optically isolated output modules.

· 16 ea. 110VAC @3 Amps dry contact form C type output modules.

Cincinnati Gilbert Axes Feedback Details

	Axis
	Travel
	Quantity
	Description
	CGMT Part No.

	X
	60”
	1
	Slider
	824-212-501

	
	
	7
	Scale section
	824-207-195

	Y
	60”
	1
	Slider
	824-212-501

	
	
	7
	Scale section
	824-207-195

	Z
	35”
	1
	Resolver
	824-10002

	W
	24”
	1
	Slider
	824-212-501

	
	
	4
	Scale section
	824-207-195

	B
	360O
	1
	Rotor
	824-206-049

	
	
	1
	Stator
	824-209-139

	C
	360O
	1
	Rotor
	824-206-049

	
	
	1
	Stator
	824-209-139


Machine #2 of 4: 

Machine type: Vertical mill.

Bostomatic 1000

Mfg. Boston Digital

Model: 1000

Serial: MB-506

Servo command voltage: +/- 10VDC

Servo command voltage resolution: 16 bit (minimum)

Spindle speeds: Variable - open loop control, based on 0-10VDC reference voltage.

Current control: Boston Digital SPC-2

Pendant with Jog/Handwheel/Estop function only: Yes

Refrigeration unit (head lube thermal control): No

Flood coolant: Yes

Auto waylube pump: Yes

Tool Changer: No

Rotary Axes: Yes, one 360 Degree positional coordinated. 

Number of simultaneous positioning axes: 4

Axes feedback: Encoder, 5V differential output 2000 PPR all Axes.

Number of required Digital I/O:

· 24 ea. 24VDC optically isolated input modules.

· 24 ea. 110VAC @3 Amps dry contact form C type output modules.

Machine #3 of 4:

Machine type: Vertical mill. 

Bostomatic 1000

Mfg. Boston Digital

Model: 517-1

Serial: MB-578

Servo command voltage: +/- 10VDC

Servo command voltage resolution: 16bit (minimum)

Spindle speeds: Variable - open loop control, based on 0-10VDC reference voltage.

Current control: Boston Digital SPC-2

Pendant with Jog/Handwheel/Estop function only: Yes

Refrigeration unit (head lube thermal control): No

Flood coolant: Yes

Auto waylube pump: Yes

Tool Changer: No

Rotary Axes: Yes, Two 

· 1ea. 360 Degree positional coordinated. 

· 1ea. 180 Degree positional coordinated (head).

Number of simultaneous positioning axes: 5

Axes feedback: Encoder, 5V differential output, 2000 PPR all Axes.

Number of required Digital I/O:

· 24 ea. 24VDC optically isolated input modules.

· 24 ea. 110VAC @3 Amps dry contact form C type output modules.

Machine #4 of 4:

Machine type: CNC lathe. 

Binns & Berry

Mfg. Binns & Berry

Model: Data 90 Lathe

Serial: 80064

Servo command voltage: +/- 10VDC

Servo command voltage resolution: 16bit (minimum)

Spindle speeds: Variable - Closed loop control for hydrostatic spindle. 

    Moog speed controller Model E129111002

Current control: Fagor Mod. 8010T

Pendant: None

Refrigeration unit (head lube thermal control): No

Flood coolant: Yes

Auto waylube pump: Yes

Tool Changer: No

Rotary Axes: No

Number of simultaneous positioning axes: 3 (including spindle).

Axes feedback: Encoder 12V Pulse output, 2500 PPR all Axes (except spindle, which outputs 1000 PPR.

Number of required Digital I/O:

· 24 ea. 12VDC optically isolated input modules.

· 12 ea. 110VAC @3 Amps dry contact form C type output modules.

· 12 ea. 12VDC @3 Amps optically isolated output modules.

4.0   TECHNICAL DATA
4.1 Manuals/Drawings: The contractor shall furnish four (4) hard copies of all technical manuals/drawings containing all information necessary for operation and maintenance as well as use of unique features, accessories and all programming functions/routines.

4.2 Documentation: All documentation, i.e. operation manuals, maintenance manuals, programming manuals, student training materials, drawings, vendor literature, laminated note cards, metal name and service plates, service bulletins, upgrade bulletins, and all associated charts/graphs, shall be written in the English language and grammatically correct.

4.3 Familiarization and Technical Instruction: The contractor shall furnish three (3) days of individualized training for the instruction of the language and code specifically used in writing the required logic files for the CNC machine tool controllers’ system software within 60 calendar days after delivery of the CNC machine tool controllers.

4.3.1 Post Sale Support: The contractor shall furnish two (2) years live phone support for application and maintenance during normal business hours (Monday thru Friday 9:00am – 5:00pm). Support shall include two (2) years of software upgrades for each of the four CNC machine tool controllers.

