Computer Numerical Control

Utilising Micro Processor technology allows :-

1. STORED PROGRAMS - 

· Several may be stored 

· machines operate from memory

· Unreliable tapes eliminated

· Programs often termed Part programs

· Programs run again and again

2. EDITTING FACILITIES -

· Carried out on the machine

(errors/updates/improvements)

3. STORED PATTERN - 

· Common routines can be built into libraries (eg Holes on a PCD, drilling and tapping routines)

· Other programmes such as warm up routines

4.  SUBPROGRAMS - 

Repeated sequences can be used in several different places in a program eliminating the need to repeat the code. (eg Rough and final drilling a hole in a number of places).

5. CUTTER COMPENSATION -

Programs are normally written with one size of cutter in mind. The position of the cutter relative to the workpiece is clearly important. CNC controllers can allow the "OFFSETS" to be altered, thus programs become independent of cuter size. This is very useful in the event of breakdowns.

6. OPTIMISED MACHINING CONDITIONS -

Feeds and speeds are adjusted automatically by the program (eg lathe spindle speed rises, to a set max, when a facing cut is taken in order to keep the cutting speed constant

7. PROGRAM PROVING FACILITIES

Software exists to if check programs written or generated actually do what is req'd, without incident!

8. COMMUNICATIONS

Programs can be up or downloaded from a central host system with in turn communicates with CADCAM

9.SELF DIAGNOSTICS

Controls self check

10. MANAGEMENT INFORMATION

Process monitoring/uptime/downtime/component completion etc can all be sent to a central system.

11. TOOLING

Automatic tool changes from carousels. Tool life monitoring


Use of CNC

1. COMPLEX GEOMETRY 

21/2D - constant Z, interpolation in X and Y

3D  - interpolation in all 3 axis

2. LARGE COMPONENTS

3. SMALL BATCHES/SHORT PRODUCT LIFE CYCLES


reduced set up time

4. SMALLER TOLERANCES

5. EASIER DESIGN CHANGES


Industrial Applicability of CNC technology

1. MACHINING

The most common area for CNC control. The most common are "Mill" based machines, followed by "Lathe" based machines. (Based indicates the development of Machining and Turning centres which allow most/all operations to be carried out on a single machine.

1.1 MACHINING CENTRES

Basically the same concept as a milling machine (can be either vertical or horizontal). Difference between CNC mill and a machining centre is now small. Additional features you would expect on a machining centre include

· Remote Carousel tool change system

· Pallet changes for work holding

Horizontal format now the most common.

Typical Machining centres have capacity to 



MILL



DRILL



BORE


normally on prismatic parts.

Pallet loading allows components to be loaded onto quick change pallets. For small parts several components may be loaded onto each face of a revolving block on the pallet.

When the machining of one pallet is completed, the pallet is changed automatically to the next pallet. Loading and unloading can then be done offline. Several pallets can be queued up, and pallets need not have the same job - this latter point can dramatically save on fixture costs.


1.2 Turning Centre

Very similar to CNC Lathes, with the capacity to:-


TURN


BORE


DRILL

normally on rotational parts

Additional features include

· Tool turrets

· Multi tooling (balanced cutting, reducing cycle times)

· Bar feeding

· Robotic loading and unloading

· Twin chucks

· Live tooling 

Live tooling is where the tool in the turret is powered. This can be in the form of a drill producing holes off the centre line (with the component stationary), or even perpendicular to the axis of turning (eg a cross hole for a split pin)

Powered cutters allow the machining of flats, keyways or splines and often eliminate the need for a set-up on an additional machine


2.  WELDING / CUTTING

CNC welding applications have been largely superseded by advances in robotic welding. Cutting technologies using PLASMA, ARC, LASER, WATERJET etc are all applicable to CNC control

EDM/ECM are also CNC controlled applications

3. PRESSWORK

CNC control of large presses is now the norm - see 100 tonne press in Manufacturing lab. As with machining operations, numerical control allows better control of feedrates, loads and displacements.

4. INSPECTION AND MEASUREMENT

As well as producing complex forms, CNC control allows the measurement of complex forms. Three (or more) dimensional Co-ordinate measuring machines (CMMs) were developed - based around the touch trigger probe.

On machine measurement is now also becoming common place




5. ASSEMBLY

Again superseded by robotics. Certain odd ball industries remain (e.g Wire loom manufacture)

6. OTHERS

· Some non robotic materials handling

· Pipe bending

· Grinding

· Gear cutting

Design considerations for the work piece

1. Minimiswe changes in feaures - fewer tool changes
2. Eliminate special features - No special tools
3. Avoid small holes

4. Use standard size holes - taps and drills are considered special tools

5. Develop standard features

6. Avoid sharp internal corners - good practice anyway

