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SALIENT CHARACTERISTICS FOR:
Panasonic MG-ED82W or Equal Numerically Controlled
MICRO PRECISION ELECTRIC DISCHARGE MACHINE
Machine shall be able to work in conductive and non-conductive materials
1.0  General Machine Tool Characteristics  (These Minimum Requirements Shall Apply)

1.1       Main Machine Tool Body

1.1.1
Outer Dimensions

Not to exceed 30” cube
1.1.2
Weight


Not to exceed 500 lbs.
1.1.3
X Y Table Movement Range

Not to exceed 8” in X and 3” in Y
1.1.4
Z Axis Movement Range

Not to exceed 2” in Z
1.1.5 
Positioning Sensor

0.1 um resolution
1.1.6
Minimum Movement in all axis

Shall be 0.1um

1.1.7
Spindle Rotation

Not to exceed 4,000 rpm semi-fixed

1.1.8 
Bearing Design

V- shaped ceramic bearing preferred
1.1.9
Spindle Drive system

DC motor (without angle drive) preferred
1.1.1.0 Work Tank (Inside Dimensions)

For work piece (6” x 6” x 2”)
  



For Electrode (4” x 6” x 2”)
1.1.1.1 General Feature Capabilities: 


1.1.1.1.1 Machine shall be able to produce holes with diameters as small as .0002”


1.1.1.1.2 Machine shall be able to produce surface finishes of 10 nm Rmax


1.1.1.1.3 Machine shall produce micro molds and micro cavities of various sizes and detail


1.1.1.1.4 Machine shall able to produce 3 Dimensional shaping of complex shapes in conductive or non-conductive materials. 

            1.1.1.2 Positioning resolution of machine shall be 0.000004” (0.1um) in all three axis of movement.

2.0  Numerical Controller Characteristics (These Minimum Requirements Shall Apply)

2.1      Controller Shall:

2.1.1
Have Dedicated, stand alone controller for Motion Control, Electrical Discharge Control and Shall Be able to be manually programmed with editing capability.

2.1.2
Controller/Computer shall utilize a Desktop PC that shall possess the following minimum characteristics:


2.1.2.1
CPU shall be Pentium, 266 GHz


2.1.2.2 Shall have minimum 64 Mb RAM


2.1.2.3 Hard Drive minimum capacity shall be 10 GB


2.1.2.4 Shall have at least one Serial Port


2.1.2.5 Shall come with one mouse and one keyboard


2.1.2.6 Shall have O/S Windows NT operating system


2.1.2.7 Shall have minimum 15” Monitor, XGA display

2.1.3
CAD/CAM package shall be furnished that shall be proprietarily designed for the Micro EDM machine tool/mill.  The following capabilities shall apply:


2.1.3.1 Drawing features for x, y, z 


2.1.3.2 Shall be able to import IGES format drawings


2.1.3.3 Shall be able to create tool paths 


2.1.3.4 Shall be able to set machining parameters for:


2.1.3.4.1 Energy Discharge



2.1.3.4.2 Feed Rates



2.1.3.4.3 Machining Speeds



2.1.3.4.4 Rotational control



2.1.3.4.5 Run simulation of the machining process

2.1.4
WEDG unit or comparable feature shall be furnished (Wire Electro Discharge Grinding)


2.1.4.1 The characteristics of the WEDG unit that shall apply:



2.1.4.1.1 Mounted to unit



2.1.4.1.2 Utilizes 100Um diameter or smaller wire for tool shaping



2.1.4.1.3 Wire Feed Rate shall be minimally 2 um/s

2.1.5
Unit shall come with Work Piece Vibration Unit or comparable unit that shall have the following characteristics:

2.1.5.1 Selectable Frequency setting


2.1.5.2 Dedicated Controller


2.1.5.3 Shall have, but not limited to, the following applicable features:



2.1.5.3.1 High aspect hole boring (20x)



2.1.5.3.2 Multi feature electrode creation



2.1.5.3.3 Simultaneous Multi pattern hole boring



2.1.5.3.4 Improved surface finish

3.0 The Machine Tool Shall as a minimum, but not be limited to, the following PCD (Poly Crystalline Diamond) micro grinding characteristics: 
3.1      Tool Diameter of 1 mm

3.2      Diamond chip size 0.5um

3.3      Tool Shaped using previous mentioned WEDG unit

3.4      Surface roughness to 10nm Rmax

3.5      Capable of machining non conductive materials such as:

3.5.1 Ceramic

3.5.2 Silicon

3.5.3 Glass

4.0 Machine Shall come with as a minimum, the following Optional Equipment

4.1      Microscopes (Three shall be furnished)
4.1.1 Monocular – For Work piece positioning relative to tool

4.1.2 Stereo – For viewing during machining process

4.1.3 Monocular - For electrode straightening and preparation

4.2      Variety of Tool Size Blanks
4.2.1 Range 125, 150, 200, 300, 500, 700, 1000 (all in units of microns)

4.2.2 Corresponding Mandrel to hold blank tool

4.2.3 Finished electrode can be stored in the Mandrel for future use

4.2.4 Interchangeable Mandrels without losing machining accuracy

4.3      Additional furnished options shall include:

4.3.1 Discharge wires (100 ea) per pack/ one pack per Tool Size Blank (125, 150, 200, 300, 500, 700, 1000)
4.3.2 Nickel tubes (100 ea)

4.3.3 Steel balls (3 ea) for mandrel contact

4.3.4 O rings (2 ea) for mandrel drive belt

4.3.5 Allen Wrench (2 ea) to secure electrode wire

4.3.6 V holder (1 ea) For holding mandrel during inspection

4.3.7 Drain Hose (2 ea)  For draining dielectric fluid

4.3.8 Capacitor (3 ea) 1 of 22pF, 47pF, 1000pF

4.3.9 Spare Lamp (2 ea) 1 for each furnished microscope

4.4      Machine shall come with CCD Camera with adapter for work piece positioning

4.5      Machine shall come with Filtration System

4.6      Machine shall come with (1) rack for holding Controller, PC and other items.
5.0   Installation/Documentation (The following items shall be furnished/provided)
5.1
Installation and Setup instructions
5.2
Two sets of machine operation manuals.

5.3
Two sets of control manuals.

5.4
Two sets of parts list

5.5
Two sets of machine maintenance and repair manuals which shall include drawings of equipment components, part names and numbers and suggested spare parts list

All manuals and documents shall be in the English language. NASA/Glenn will unpack, position, clean, level and connect electrical service. Vendor shall provide 3 days of Installation and Basic Training on site and one day of maintenance training on site.

6.0   Glossary of terms/acronyms
        
6.1 
mm
  
millimeter

       
6.2
1 um

.00004 inch (micron)


0.1 um

.000004 inch (micron)


6.3
 kg

kilogram


6.4      
lbs

pounds


6.5
nm




6.6
Rmax




6.7
GHz

Giga Hertz


6.8
GB

Giga Byte


6.9
CAD/CAM
Computer Aided Design/Computer Aided Manufacturing


6.10
IGES




6.11
CCD



6.12
pF


6.13
mb

Mega Byte



6.22
m

meter

7.0  Warranty

   A one year machine warranty parts and labor. (Excluding Travel Expenses)
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