Ultrasonic Immersion Test System Specifications

Objective

Replace the existing ultrasonic immersion test system with a new state-of-the-art system incorporating five axes of motion, simultaneous through-transmission and pulse-echo test methods, a larger scan envelope, improved pulser/receiver electronics, and upgraded operating system.

System Specifications

1. 
Five closed loop computer controlled axes with low noise DC servo motors and power supplies meeting the following minimum requirements:

	Axis
	Usable Scan Length
	Resolution
	Accuracy
	Repeatability

	X
	42 in.
	0.0002 in.
	0.0002 in./ft.
	+/- 0.001 in.

	Y1 & Y2
	42 in. (combined)
	0.0002 in.
	0.0002 in./ft.
	+/- 0.001 in.

	Z1 & Z2
	36 in.
	0.0002 in.
	0.0002 in./ft.
	+/- 0.001 in.



The system shall support the later addition of a computer controlled turntable.

2.
Each Z-axis shall include a manual transducer manipulator with two angle adjustments of +/-90 degrees and +/- 125 degrees.  The Z axes shall also include removable squirter assemblies plumbed to the main pump/filtration system.

3.
The scanner electronics and drive controllers shall be housed in an NEMA 4 rated electrical enclosure.  All cables shall be routed through an appropriate cable management system to minimize clutter. 

4.
The scan axes shall be mounted on a freestanding rigid structural steel frame or gantry incorporating a leveling mechanism to compensate for varying installation environments.   The frame shall be designed to ensure and maintain the parallelism and perpendicularity of the scan axes without the need for user adjustments (other than leveling).

5.
The system shall include a freestanding welded stainless steel immersion tank sized to fit under the structural steel scan frame and to permit full use of the entire 42 in. x 42 in. x 36 in. scan envelope.  The bottom of the immersion tank shall be capable of supporting a turntable and test articles weighing up to 100 lbs in addition to the weight of the water in the tank.  The intent is to have the capability to remove the immersion tank to allow the system to be used as a squirter based gantry for inspections of parts that are too large or too heavy to fit in the immersion tank.  

6.
The system shall include a water filtration system incorporating an integral pump and a replaceable 5-micron filter cartridge.  Replacement of the filter cartridge shall be accomplished without draining the immersion tank.  The filtration system shall be plumbed to both the immersion tank and the removable Z-axis squirter assemblies.  The pump shall be sized to efficiently circulate the water in the immersion tank and to operate the squirters.  The hoses between the filtration system, the immersion tank, and the squirters shall be long enough to allow the tank to be moved to one side of the scan frame for squirter based gantry inspections.

7.
All system components that come in contact with water shall be made from corrosion resistant materials or be plated or coated to prevent corrosion. 

8.
The system shall include dual spike pulser/receivers to allow for simultaneous two-channel pulse-echo or simultaneous pulse-echo and through-transmission data collection.  The pulser/receivers shall have the following features:

· Both pulse-echo and through-transmission modes of operation

· Adjustable 300 volt negative spike pulse

· Rise Time < 10 nanoseconds  

· Pulse Width < 250 nanoseconds 

· Repetition rates from 200 Hz to 5000 Hz

· Adjustable damping from 25 to 500 ohms

· Receiver bandwidth (-3dB) of 500 kHz to 50 MHz

· Receiver gain of at least 63.5 dB over the full bandwidth, adjustable in 0.5 dB increments    

· Equivalent input noise < 100 x 10 -6 Volts

· Hardware full, negative half wave, and positive half wave rectification

9.
The scanner control and data acquisition/display system shall include the following features:

· A-scan, B-scan, and C-scan data displays.

· Capability of displaying and processing data on a secondary, networked computer.
· Capability to pause and resume scans.
· Pulse on position data acquisition.

· Simultaneous two channel pulse-echo and through-transmission data collection.

· Four channels of non-multiplexed data acquisition with adjustable receiver gains for each channel.

· Collection and display of up to 8 gates for each data acquisition channel.

· RF waveform collection with play back and C-scan display from the stored RF waveforms.

· Multi-channel A-scan display with fast update during scan data collection.

· Ability to automatically position the scan bridge to any point in the displayed C-scan.

· Capability to pan and zoom displayed C-scan data during data collection.

· Automatic flaw detection based on specified area, perimeter, or threshold criteria.

· Real-time FFTs

· Backwall and multiple gate tracking.

· Capability to adjust gain and gate positions as a function of position during a scan.

· Multi-channel DAC. 

· Selectable sampling rates up to 200M/samples/second at 8 bit digitization.

· Selectable scan speeds up to 40 in./second.

10.
The scanner control and data acquisition/display system shall be mounted in a NEMA rated industrial rack and include a 21 in. super VGA monitor, a CD read/write drive, and network card.

11.
The system shall be capable of supporting future “plug in” upgrades including a tone burst pulser/receiver and additional controlled axes. 

12.
On-site installation and training. 

13.
1 year warranty shall be included.  Optional extended service contracts should be included in the proposal.



