Equipment

· PDV 100 Portable Digital Vibrometer Sensor

· BNC Cable

· USB Polytec Hardlock

· PDV 100 Portable Digital Vibrometer Power supply

· ArtDio Portable Computer Speaker

· USB Cable

· Polytec VIB – E – 220 Data Acquisition System

· Tripod

· Laptop Computer
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Figure 1 Polytec PDV 100 Digital Vibrometer mounted on tripod
Vibrometers are indispensable tools for loudspeaker design identifying Diaphragm resonances that are deleterious to sound quality. Vibrometer measurements provide an experimental basis for sophisticated acoustic investigations like structural-acoustic response (sound field) predictions, acoustic imaging and anti-sound research. Also the development of microphones, mobile phones and hearing aids benefits from LDV measurements. Vibrometer also have many other applications such as: automotive and aerospace design, micro and nano technologies, biomedical, and materials research.  

Table 1 shows the general specifications for the Polytec PDV 100 Protable Digital Vibrometer.

	General specifications

	Decoder type
	DSP velocity decoder, 3 Measurement ranges

	Frequency range 
	0 - 22kHz (digital output); 0.5 - 22 kHz (analog output)

	Measurement ranges
	3

	Full scale peak (mm s-1)
	20
	100
	500

	Scaling factor (mm s-1/V)
	5
	25
	125

	Velocity resolution
	<0.02
	<0.02
	<0.1

	Maximum acceleration (m s2)
	2,760
	13,800
	69,000

	Working distance
	0.1 - 30 m

	Laser safety
	Eye-safe class II visible HeNe laser


 Table 2 shows the output signal parameters of the PDV 100.
	Output Signals

	Analog velocity output

	Output voltage swing
	(4V (24 bit DAC)

	Frequency range
	0.5 - 22 kHz

	Dynamic range
	>90 dB

	Calibration accuracy
	(1% (20 - 22 kHz)

	Digital velocity output

	Electrical S/P - DIF interface
	24 bit, 48 kSa/s

	Frequency range
	0 - 22 kHz

	Calibration accuracy
	(0.2 % (0.05 - 22 kHz)

	Output filter

	Digital low pass filter (FIR type)
	1, 5, 22 kHz (-0.1 dB), roll off > 120 dB/dec

	Analog high pass filter
	100 Hz (-3 dB), roll off -60 dB/dec


Between the PDV 100 and the computer is the Polytec VIB – E – 220 Data Acquisition System.  The USB 2.0 breakout box provides two acquisition channels (signal and reference) and is powered directly by the USB cable.  This allows for easy integration in standard notebook computers running Windows© XP Pro or Vista.  The following are the features and benefits of the VIB – E – 220 Data Acquisition System:

· 2 channel, 20 kHz

· ( 10V input

· IEPE (ICP) support for reference channel

· Up to 204,800 FFT lines

· Export filters and macro programming

· No driver installation

· 64 MSamples continuous sampling

The Polytec VIB – E – 220 Data Acquisition System was attached to a Dell Vostro 1520 notebook computer.  The computer is a 64-bit Intel Core 2 Duo running Windows XP Professional.
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Figure 2 Dell laptop with USB Hardlock and ArtDio speakers
Providing the test signals for the experiment were a pair of ArtDio UC-117 speakers.  The specifications on the speakers include:

· Total output: 2 watts (1W per channel)
· Speakers have 2x1.5" full-range drivers and frequency response of 
200Hz - 18kHz
· Power source: USB
· Size: 5.9"H x 2.17"W x 3.93"D
· 3.5mm Stereo Input Connection
Sources

http://www.polytec.com

