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GENERAL DESCRIPTION



The A-Scan AE( system is a digital transient capture acquisition and analysis system for field or laboratory testing and inspection of materials and structures.  The system consists of 4 to 96 channels of wide band, digital data acquisition and analysis hardware and software including an industrial grade Intel™ based PC, digital data acquisition and analog signal conditioning hardware, sensors, cabling, Windows™ operating system, WaveExplorer™ software for data acquisition and analysis, operations manual, installation and training.



The A-Scan AE( system is built on a client/server architecture in both hardware and software.  This architecture supports large multi channel systems without degradation of performance and allows for data acquisition with remotely located control and analysis capabilities.  One or more “Client” units may be interconnected with one or more “Server” units providing limitless configurations to best suit a diversity of application requirements.







SPECIFICATIONS - HARDWARE



There are two configurations for the system hardware predicated on selection of either the FM1 or the FTM signal conditioning unit.



The FM1 has a modular design that enables the user to add or remove channels, incorporates both pre- and post-amplification, band pass filtering, and uses line driver technology.  Each FM1 accommodates up to sixteen channels of data acquisition and two controller modules.  Multiple FM1’s may be interconnected for large systems up to a maximum of 128 channels. These features provide system flexibility to field testing environments.



The FTM is a two channel unit which provides a broad range of independent channel settings, pre- and post-amplification, and band pass filtering.  Multiple FTM’s may be interconnected.  These features provide greater flexibility for independent channel settings to accommodate most laboratory test environments.







The FM1 and FTM signal conditioning units provide independent trigger signal conditioning for frequency and threshold control over the A/D converter’s trigger.  This allows the system to ignore noise events while capturing broadband signals of interest.  The FM1 and FTM are designed and manufactured with high definition circuitry including 1% metal film resistors, mica capacitors in the signal path for the lowest variation temperature coefficient, and ultra low noise IC amplifiers.



FM1 signal processing units contain the necessary analog electronics required to process the received ultrasonic signal.  The FM1 includes the following features:

Bandwidth - 20kHz to 5.0 MHz.

Nondistorting selectable linear phase Bessel filters.

Preamplifier signal gain - adjustable gain from 0 to 42 dB, in 6 dB increments

Post amplification signal gain - adjustable gain of 0, 12 and 24 dB

Trigger gain - adjustable gain of 0 to 42 dB in 3 dB increments

High pass signal filtering- adjustable settings at 20, 50 and 100 kHz

High pass trigger filtering - adjustable settings at 50, 100 and 300 kHz

Low pass trigger filtering - adjustable settings at 0.75, 1.5 and 5.0 MHz

Power and Event/Trigger LED indicators



FTM signal processing units contain the necessary analog electronics required to process the received ultrasonic signal.  The FTM includes the following features:

Bandwidth - 20kHz to 4.0 MHz.

Nondistorting selectable linear phase Bessel filters.

Post amplification signal gain - adjustable 0 to 42 dB, 3 dB increments

Trigger gain  - adjustable 0 to 42 dB, 3 dB increments

High pass signal filtering- adjustable settings at 20, 50, 100, 300, 500 and 750 kHz.

High pass trigger filtering - adjustable settings at 20, 50, 100, 300, 500 and 750 kHz

Low pass signal filtering - adjustable settings at 100, 300, 500, 750kHz, 1 & 4 MHz.

Low pass trigger filtering - adjustable settings at 100, 300, 500, 750kHz, 1 & 1.5 MHz.

Adjustable Echo Delay Time, 40µs - 1000 ms, to reduce reverberation and to capture front portion of waveforms.

Power and Event/Trigger LED indicators



Preamplifiers must be used with the FTM based system.  Features include:

Nondistorting linear phase Bessel filters

User selectable Gain settings:		-20 dB, 0 dB, +20 dB, +40 dB

	Bandwidth: 	20 kHz to 4 MHz

	Power:	liner +/- 5 V, 3 amp, 5 mV p-p max noise

	Noise: 	( 10 mV p-p at the output with 40 dB gain

Preamplifiers are for use with the FTM only.  The FM1 incorporates line driver technology.





A high fidelity, broad band sensor and cable is required for each channel.  The standard sensor is Digital Wave’s B1025 (FTM Compatible) or B1025LD (FM1 Compatible), and there are a number of optional sensors available, including ruggedized, high temperature, narrow band, peak response, and miniaturized sensors.  The B1025 sensors are characterized by:

	Frequency Bandwidth:	50 kHz - 1.5 MHz

	Temperature Range:	-50(C - +100(C

	Connector:	Micro-dot

	Dimensions:	0.365” dia. X 05.” high

	Piezoelectric Crystal:	0.25” dia.



The parametrics A/D converter provides up to eight analog inputs for external parameters such as stress, strain, load, temperature, and deflection.  Parametric gating is available via software control during data acquisition and for post test analysis.  Features include:

	Resolution:	12 bit

	Digitization Rate:	10 Hz



The A-Scan AE( system requires the use of a computer to house the high speed A/D boards and provide data acquisition, display, data storage, data export, printing, filtering, real time analysis and post test analysis.  Included with each system is a rack mountable industrial computer with an Intel Pentium™ 450 MHz CPU, 64Mb RAM, 8.6 Gb HD, 48X CD-ROM, 17” SVGA .26 pitch monitor, keyboard, and mouse.  Optional upgrades are available for the CPU, RAM, Hard Disk, CD ROM, DVD, Jazz/Zip Drive, Sound Card, Speakers, Monitor and Keyboard.





The A-Scan AE( is based on digital data acquisition and incorporates high speed analog to digital (A/D) converters for each data acquisition channel.  The system utilizes high speed 16 bit A/D conversion.

	Conversion:	16 bit 

	Sampling Rates:	1 MHz to 10 MHz

	Voltage Range:	+/- 1.0V

	Memory Length:	up to 8K points/waveform

	Signal to Noise: 	74dB @ 10 MHz, +/- 1.0V per channel





	

PERFORMANCE - HARDWARE



Lower Noise Level - Signal-to-noise ratio is 14 dB ref. input 0.3 mV 5-cycle 100 kHz tone burst











High data acquisition rate -The full waveform on each channel is stored for recall and analysis.

Continuous Throughput Rate (12 bit, 1024 points, Pentium™ 200 MHz, 32 Mb RAM, Windows™ 95)

1-channel system -	388 waveforms/second

2-channel system -	466 waveforms/second

4-channel system -	448 waveforms/second



Stable triggering for all channels and for signals of high to low amplitude and frequencies from 20 kHz to 5.0 MHz.

There are no missed waveforms or ringing effects when the same signal is input to more than one channel simultaneously.  Exact number and time stamping of waveforms are achieved.

The system can be triggered by signals with low amplitude and/or small energy content without causing continuous triggering due to noise, e.g. by 0.16 mV 100 kHz tone burst (5 cycles)

0% - 75% pretrigger of undistorted waveforms







SPECIFICATIONS - SOFTWARE



WaveExplorerTM software operates within the Microsoft Windows™ operating system.  Acquisition software provides control over the A/D boards’ sampling rates, memory length, pretrigger, and number of data channels.  The acquisition and post test digital signal processing software package includes:

Zeroing

Multi-point smoothing in time

Zooming

Digital bandpass filtering

The post test software provides access, display and analysis of the raw waveforms from disk, without altering the original data file.

All data is fully exportable in binary and ASCII formats for use in other software programs.

All software screens are exportable as bit maps format for use in documents and reports.

Data acquisition and post test are fully integrated into a single GUI program.

The software is capable of live display and storage of a large number of waveforms at high acquisition rates.

The post test software is characterized by high speed importing and exporting of large data files.









Specific software modules include:

NoiseChekTM for noise and EMI waveform filtering

WaveChekTM to identify or classify waveforms based on user selectable features

WaveChek DirectTM for isolating the direct wave and more accurate mode identification

Location for 1D, 2D & 3D source positioning

Materials to calculate and display mode velocity profiles and dispersion curves



NoiseChek™ is used to eliminate unwanted waveforms (Events) from the data file during acquisition or in post test.  These unwanted waveforms include EMI, fretting, and other mechanical noise.  To implement this feature, the user develops a template by defining the following functions for each data file:

	Parametric ( +/- 0 to 10.0 Volts, 0.1 Volt steps

	Parametric (  +/- 0 to 10.0 Volts, 0.1 Volt steps

	EMI Check  - waveform duration over user defined threshold  ( 0 to 999 milliseconds in

1 ( sec. increments, automatic simultaneity check between test channels to +/- 2 (

second.

	PTE™ (Pre Trigger Energy) - Pre Trigger/Post Trigger ratio ( 0 to 999 V2 ( ( second

	Saturation - saturated points in waveform window/total points ratio ( 0 to 100 %.



WaveChek™ is used to identify and select waveforms based on a user defined template.  To implement his feature, the user develops a template by defining the following functions for each data file:

	Energy ( 0 to 999 V2 ( ( second.

	Frequency ( 0 to 5.0 MHz, 1.0 kHz steps

	Frequency ( 0 to 5.0 MHz, 1.0 kHz steps

	TCOT™ (Time Centered On Threshold) ( 0 to 999 milliseconds in 1 ( sec. Steps



Energy is the calculated true energy of each waveform.  When TCOT™ is activated, this setting becomes Direct Energy, or the energy of the direct wave in the TCOT™ region.



TCOT™ is designed to isolate the Direct Wave (P, S & R) or the leading portion of the Flexural and Extensional Mode waveforms for more accurate analysis and source location.  This feature finds the first threshold crossing and selects a portion of each waveform +/- n ( second either side of that point.  When TCOT™ is activated the WaveChek™ module becomes WaveChekDirect™.



WaveChek Direct™  is used to identify and select waveforms based on user a defined template.  This function performs like WaveChek™, but operates only on the direct wave.



The Location module provides three different algorithms for 1D, 2D and 3D source location and display.  The three methods include threshold, cursor, and a unique cross correlation method borrowed from SONAR technology.

The cursor method is a manual method for picking specific points for location.

The threshold method is based on a user defined threshold and selection of either first crossing or signal peak.

The cross correlation method uses wave mode selection, theoretical group velocities from dispersion calculations, and frequency dependent arrival times.  The user may choose the auto correlation method or Gaussian cross correlation method.



The Materials software module includes a library of isotropic and anisotropic materials and their relevant engineering moduli (ABD matrix, or E, G, k, and ().  Plate Wave Theory is built into the software to calculate theoretical wave mode velocities in both isotropic and anisotropic (composite) materials. The user can add new materials and mechanical properties to the existing library as required for automatic calculation of new profiles and curves.  Plots of the dispersion curves and velocity profiles for both extensional and flexural modes are available in graphic or text format for display and export.  These material and geometrically dependent velocities are used in the location module.







ACQUISITION and POST TEST DISPLAYS



Waveform 	Per channel

	Graphic or Text format

	Scaling: Manual/Auto

	Smoothing per channel or all channels

	Cursor: 20 + per channel, Voltage & Time display per cursor,

	Delta Volt & Delta Time, User positioning



FFT	Per channel

	Graphic or Text format

	Scaling: Manual/Log/Linear

	Rectangular and Hanning windowing

	Cursor: 20 + per channel, Amplitude & Frequency display per

	cursor, Delta Amplitude & Delta Frequency, User positioning



Events vs Time 	Cumulative all channels or Per channel

	Graphic or Text format

	Scaling: Manual/Auto



Events vs Channel	First hit or All hit

	Graphic or Text format

	Scaling: Manual/Auto



Events vs Energy	First hit or per channel

	Graphic or Text format

	Scaling: Manual/Auto



Cross Correlation	Auto Correlation or Gaussian

	Graphic or Text format

	Scaling: Manual/Auto



Parametric vs (Input)	User defined parameter @ Load, Temp., Stress, Strain

	Graphic or Text format

	Scaling: Manual/Auto - (Engineering Units)



Location	1D Linear: Single or multiple array with interlocking wrap-around

	array

	2D Planer: Single or multiple array with interlocking wrap-around

	array

	3D: Single or multiple array with interlocking wrap-around array

	Graphic or Text format

	User defined scaling & Sensor positions



Dispersion Curve	User defined Material, Wave Mode, Frequency, Start Angle

	Graphic or Text format

	Scaling: Manual/Auto



Velocity Profile	User defined Material, Wave Mode, Frequency

	Graphic or Text format

	Scaling: Manual/Auto







DOCUMENTATION



Each system is supplied with:

Complete hardware and software operation manuals including sections describing assembly, interconnections, installation, acquisition, post test analysis, and a tutorial section

Hardware factory QA documentation

Sensor calibration documentation (absolute calibration),NIST traceable







WARRANTY



Limited one (1) year factory warranty.
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