Requirements for Motion Control System:
System will consist of three vertical drives with precision linear encoder, one horizontal drive with precision linear encoder, two rotary drives with precision rotary encoders, control and driver electronics
Vertical Drive:

 Stepper Motor Driven Linear actuator with 30” (76 cm) of travel with a 12” (30 cm) carriage

  Overall length of linear stage and motor will be < 55.25 inches (140 cm)

Move 350 # (160 kg) load vertical (direction of gravity) at speeds up to 3.5 inches/sec (8.9 cm/sec)

Incorporate 1 micron resolution encoder
Repeatability of position to be 0.0002 inches (0.0005 cm)

Accuracy of position +/- 0.0002 inches (+/-0.0005 cm)

Operate in a vacuum as low as 10-7 Torr

Device must have no outgassing in vacuum at temperature below 104 oF (40 oC)

Mechanical end of travel and home switches

Stepper motor must incorporate brake which is engaged with no power

Resistance Temperature Device (RTD) to be incorporated on motor

Bearings, screws etc rated for minimum of 5 x 104 cycles

All lubrication used will meet outgasing requirements

All blind holes to be vented

Wiring to be flying cables properly color coded, i.e. no connectors, minimum of 20’ length

Motor, servo or stepper, must use absolute minimum power at rest to restrict motor temperature rise
Horizontal Drive

Stepper Motor Driven Linear actuator with 36” (90 cm) of travel 

Move 1500 # (680 kg) load horizontal (perpendicular to gravity) at speeds up to 4.2 inches/sec (10.7 cm/sec)

Incorporate 1 micron resolution encoder

Repeatability of position to be 0.0002 inches (0.0005 cm)

Accuracy of +/- 0.0002 inches (0.0005 cm)

Operate in a vacuum as low as 10-7 Torr

Device must have no outgassing in vacuum at temperature below 104 oF (40 oC)

Mechanical end of travel and home switches

Motor must incorporate brake which is engaged with no power

Resistance Temperature Device (RTD) to be incorporated on motor

Bearings, screws etc rated for minimum of 5 x 104 cycles

All lubrication used will meet outgasing requirements

All blind holes to be vented

Wiring to be flying cables properly color coded, i.e. no connectors, minimum of 20’ length

Motor, servo or stepper, must use absolute minimum power at rest to restrict motor temperature rise

Rotary Stage

Pro vide for 360 degree rotation
Stepper Motor driven 

Normal centered load up to 300 lbs ( 135 kg)
Limit switches at +/- 170 degrees which can be disabled

“Home” switch to show “zero” position

Angular resolution of 0.001 degree

Minimum Incremental motion of 0.001 degree

Reversal Hysteresis < 0.01 degree

Speed up to  2 degrees/second  
Vacuum compatible to 10-7 Torr
 No outgassing for temperature of 104 oF (40 oC) in vacuum
Wires to be “flying” cable, properly color coded, at least 20 feet long

Central opening in rotator to be minimum of 4 inches (100 mm) diameter

Tapped Bolt Hole pattern on both ends of the rotator, 6 holes, ¼ inch (6 mm), minimum

Motor shall be less than 3 inches (75 mm) in height

Motor shall be less than 30 lbs (14 Kg) total weight
Motor, servo or stepper, must use absolute minimum power at rest to restrict motor temperature rise
Rotary Stage Encoder
System accuracy < +/- 0.9 x 10-5 Radians (1.9 arc second)

System repeatability < +/- 1.3 x 10-5 Radians (2.8 arc second)

One (1) piece stainless 150mm diameter ring encoder with 20 micron pitch graduations

Reference interface with 1 micron resolution

Vacuum rated read head with minimum 15’ cable

No outgassing in vacuum with temperature < 104 oF (40 oC)

Control System
 The Government owns a control system composed of Parker 6K8 controller and 6 ZETRA8 motor drives for stepper motors. Any and all proposed hardware must be compatible with this existing control system.
Delivery time to be 9 weeks or less
Technical manuals/user manuals to be included with all of the hardware
