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1.0

INTRODUCTION
1.1

SCOPE
This procedure defines the steps required to calibrate certain Category IV equipment used by the ET23 vibration and acoustic laboratories.
1.2

PURPOSE
This document defines calibration procedures as required by  MPR 8730.5.

1.3

APPLICABILITY
This procedure applies to the Bruel & Kjaer “Pulse” System.

2.0

DOCUMENTS
2.1

APPLICABLE


ET23-OWI-001, Documentation Control
2.2

REFERENCE

MPR 8730.5, Control of Inspection, Measuring, and Test Equipment

3.0

DEFINITIONS


None

4.0

INSTRUCTIONS

This procedure will calibrate the Fast Fourier Transform (FFT) and Constant Percent Bandwidth (CPB) frequency analyzers that comprise the Pulse system.  Each analyzer will be checked for frequency and amplitude response under various setup conditions.  Results will be noted in Appendix A.

Required equipment:

· Signal generator capable of creating varying frequency and amplitude sinusoids.

· Voltmeter with current calibration.

· Frequency counter with current calibration.

4.1

FFT ANALYZER FUNCTION VERIFICATION
4.1.1
Frequency Response Verification




Set the following measurement parameters;

  


Span: 3.2 kHz.




Lines: 800




Averages: 500 Linear




All channels to 10 V Max Peak Input and 1V/V Sensitivity


Display parameters:


‘Total’ cursor


‘Maximum Value’ cursor

Using Appendix A, Tables 1A, 1B, and 1C, apply a sine wave at the voltage designated at the top of the table at each frequency specified in the table. For each input channel, record the voltage of the ‘Total’ cursor level, and the frequency of the ‘Maximum Value’ cursor.





4.1.2
Input Range Verification

Using Appendix A, Table 2, vary the 1000 Hz. input signal level and the input range and record the cursor ‘Total’ levels for each input channel. 



4.2

CPB Analyzer Function Verification



4.2.1
Frequency Response Verification




Set the following measurement parameters;




Bandwidth: 1/3 Octave, 20 Hz to 10K Hz




Averaging: 30 Seconds Linear




All channels to 10 V Max Peak Input and 1V/Pa Sensitivity


Display parameters:


‘Total’ cursor


‘Maximum Value’ cursor

Using Appendix A, Tables 3A, 3B, and 3C, apply a sine wave at the voltage designated at the top of the table at each frequency specified in the table. For each input channel, record the level in dB of the ‘Total’ cursor level, and the frequency of the ‘Maximum Value’ cursor.






4.2.2
Input Range Verification

Using Appendix A, Table 4, vary the 1000 Hz input signal level and the input range and record the cursor ‘Total’ levels.

5.0

OUT-OF-TOLERANCE CONDITION
Any out-of-tolerance measurement will be documented with a disposition report as defined in ET23-OWI-001.  The unit will be adjusted or repaired before use and this procedure will be redone.

6.0

CALIBRATION PERIOD



Calibrations using this procedure will be valid for a period of one year.

7.0

FORMS

None

8.0

QUALITY RECORDS
Appendix A,  B&K ‘Pulse’ Frequency Analyzer Calibration Data.  Appendix A will be maintained as documented in ET23-OWI-001.
9.0

NOTES
· If conditions do not allow the input of the exact values called out in Appendix A, Tables 3A, 3B, 3C, and 4, the values used should be noted in parenthesis and the expected values should be calculated by;

dB = 20 * log10 ( value used / 20e-6).
· For calibration of Type 3028 Microphone Input cards, use of the B&K Type AO 0479 cable is required to apply AC signals to the LEMO type input connectors of the card.

Appendix A - B&K ‘Pulse’ Frequency Analyzer Calibration Data
Analyzer/Module under Calibration 

Brand & Model  ___B&K ‘Pulse’ _________ 
ECN _____1963096__________

Input Card Model  ___ ___________ 

Serial Number _______________

Equipment used

Voltmeter

Brand & Model __________________   ECN ___________  Cal date ___________

Frequency Counter

Brand & Model __________________   ECN ___________  Cal date ___________

Calibration performed by _________________________________

Date ___________________

Input Voltage: 50mVrms   Allowable Measured Voltage: 48.5-51.5mVrms

	Input 

Freq.
	Allowable

Measured

Frequency
	Ch

1

mV
	Ch

1

Hz
	Ch

2

mV
	Ch

2

Hz
	Ch

3

mV
	Ch

3

Hz
	Ch

4

mV
	Ch

4

Hz

	12
	12
	
	
	
	
	
	
	
	

	32
	28-36
	
	
	
	
	
	
	
	

	64
	60-68
	
	
	
	
	
	
	
	

	124
	120-128
	
	
	
	
	
	
	
	

	252
	248-256
	
	
	
	
	
	
	
	

	500
	496-504
	
	
	
	
	
	
	
	

	1000
	996-1004
	
	
	
	
	
	
	
	

	2000
	1996-2004
	
	
	
	
	
	
	
	

	2500
	2496-2504
	
	
	
	
	
	
	
	

	3000
	2996-3004
	
	
	
	
	
	
	
	










TABLE 1A

Input Voltage: 1000mVrms   Allowable Measured Voltage: 970-1030mVrms

	Input 

Freq.
	Allowable

Measured

Frequency
	Ch

1

mV
	Ch

1

Hz
	Ch

2

mV
	Ch

2

Hz
	Ch

3

mV
	Ch

3

Hz
	Ch

4

mV
	Ch

4

Hz

	12
	12
	
	
	
	
	
	
	
	

	32
	28-36
	
	
	
	
	
	
	
	

	64
	60-68
	
	
	
	
	
	
	
	

	124
	120-128
	
	
	
	
	
	
	
	

	252
	248-256
	
	
	
	
	
	
	
	

	500
	496-504
	
	
	
	
	
	
	
	

	1000
	996-1004
	
	
	
	
	
	
	
	

	2000
	1996-2004
	
	
	
	
	
	
	
	

	2500
	2496-2504
	
	
	
	
	
	
	
	

	3000
	2996-3004
	
	
	
	
	
	
	
	










TABLE 1B

Input Voltage: 5000mVrms   Allowable Measured Voltage: 4850-5150mVrms

	Input 

Freq.
	Allowable

Measured

Frequency
	Ch

1

mV
	Ch

1

Hz
	Ch

2

mV
	Ch

2

Hz
	Ch

3

mV
	Ch

3

Hz
	Ch

4

mV
	Ch

4

Hz

	12
	12
	
	
	
	
	
	
	
	

	32
	28-36
	
	
	
	
	
	
	
	

	64
	60-68
	
	
	
	
	
	
	
	

	124
	120-128
	
	
	
	
	
	
	
	

	252
	248-256
	
	
	
	
	
	
	
	

	500
	496-504
	
	
	
	
	
	
	
	

	1000
	996-1004
	
	
	
	
	
	
	
	

	2000
	1996-2004
	
	
	
	
	
	
	
	

	2500
	2496-2504
	
	
	
	
	
	
	
	

	3000
	2996-3004
	
	
	
	
	
	
	
	










TABLE 1C

Input Frequency: 1000 Hz

	Input Range
	Input Voltage
	Allowable

Measured

Voltage
	1

mV
	2

mV
	3

mV
	4

mV

	30 mV
	10 mV
	9.7-10.3 mV 
	
	
	
	

	40 mV
	10 mV
	9.7-10.3 mV 
	
	
	
	

	60 mV
	30 mV
	29.1-30.9 mV
	
	
	
	

	80 mV
	30 mV
	29.1-30.9 mV
	
	
	
	

	100 mV
	30 mV
	29.1-30.9 mV
	
	
	
	

	150 mV
	100 mV
	97-103 mV
	
	
	
	

	200 mV
	100 mV
	97-103 mV
	
	
	
	

	300 mV
	100 mV
	97-103 mV
	
	
	
	

	400 mV
	300 mV
	291-309 mV
	
	
	
	

	600 mV
	300 mV
	291-309 mV
	
	
	
	

	800 mV
	300 mV
	291-309 mV
	
	
	
	

	1 V
	300 mV
	291-309 mV
	
	
	
	

	1.5 V
	1 V
	970-1030 mV
	
	
	
	

	2 V
	1 V
	970-1030 mV
	
	
	
	

	3 V
	1 V
	970-1030 mV
	
	
	
	

	4 V
	3 V
	2.91-3.09 V
	
	
	
	

	6 V
	3 V
	2.91-3.09 V
	
	
	
	

	8 V
	3 V
	2.91-3.09 V
	
	
	
	

	10 V
	3 V
	2.91-3.09 V
	
	
	
	

	15 V
	5 V
	4.85-5.15 V
	
	
	
	

	20 V
	5 V
	4.85-5.15 V
	
	
	
	

	30 V
	5 V
	4.85-5.15 V
	
	
	
	










TABLE 2

Input Voltage: 50mVrms   Allowable Measured Level: 67.8-68.2 dB
	Input 

Freq.
	Allowable

Measured

Frequency
	Ch

1

dB
	Ch

1

Hz
	Ch

2

dB
	Ch

2

Hz
	Ch

3

dB
	Ch

3

Hz
	Ch

4

dB
	Ch

4

Hz

	31.5
	31.5
	
	
	
	
	
	
	
	

	63
	63
	
	
	
	
	
	
	
	

	125
	125
	
	
	
	
	
	
	
	

	250
	250
	
	
	
	
	
	
	
	

	500
	500
	
	
	
	
	
	
	
	

	1000
	1000
	
	
	
	
	
	
	
	

	2000
	2000
	
	
	
	
	
	
	
	

	4000
	4000
	
	
	
	
	
	
	
	

	8000
	8000
	
	
	
	
	
	
	
	










TABLE 3A

Input Voltage: 1000mVrms   Allowable Measured Level: 93.8-94.2 dB
	Input 

Freq.
	Allowable

Measured

Frequency
	Ch

1

dB
	Ch

1

Hz
	Ch

2

dB
	Ch

2

Hz
	Ch

3

dB
	Ch

3

Hz
	Ch

4

dB
	Ch

4

Hz

	31.5
	31.5
	
	
	
	
	
	
	
	

	63
	63
	
	
	
	
	
	
	
	

	125
	125
	
	
	
	
	
	
	
	

	250
	250
	
	
	
	
	
	
	
	

	500
	500
	
	
	
	
	
	
	
	

	1000
	1000
	
	
	
	
	
	
	
	

	2000
	2000
	
	
	
	
	
	
	
	

	4000
	4000
	
	
	
	
	
	
	
	

	8000
	8000
	
	
	
	
	
	
	
	










TABLE 3B

Input Voltage: 5000mVrms   Allowable Measured Level: 107.8-108.2 dB
	Input 

Freq.
	Allowable

Measured

Frequency
	Ch

1

dB
	Ch

1

Hz
	Ch

2

dB
	Ch

2

Hz
	Ch

3

dB
	Ch

3

Hz
	Ch

4

dB
	Ch

4

Hz

	31.5
	31.5
	
	
	
	
	
	
	
	

	63
	63
	
	
	
	
	
	
	
	

	125
	125
	
	
	
	
	
	
	
	

	250
	250
	
	
	
	
	
	
	
	

	500
	500
	
	
	
	
	
	
	
	

	1000
	1000
	
	
	
	
	
	
	
	

	2000
	2000
	
	
	
	
	
	
	
	

	4000
	4000
	
	
	
	
	
	
	
	

	8000
	8000
	
	
	
	
	
	
	
	










TABLE 3C

Input Frequency: 1000 Hz

	Input Range
	Input Voltage
	Allowable

Measured

Level
	1

dB
	2

dB
	3

dB
	4

dB

	30 mV
	10 mV
	53.8-54.2 dB
	
	
	
	

	40 mV
	10 mV
	53.8-54.2 dB
	
	
	
	

	60 mV
	30 mV
	63.3-63.7 dB
	
	
	
	

	80 mV
	30 mV
	63.3-63.7 dB
	
	
	
	

	100 mV
	30 mV
	63.3-63.7 dB
	
	
	
	

	150 mV
	100 mV
	73.8-74.2 dB
	
	
	
	

	200 mV
	100 mV
	73.8-74.2 dB
	
	
	
	

	300 mV
	100 mV
	73.8-74.2 dB
	
	
	
	

	400 mV
	300 mV
	83.3-83.7 dB
	
	
	
	

	600 mV
	300 mV
	83.3-83.7 dB
	
	
	
	

	800 mV
	300 mV
	83.3-83.7 dB
	
	
	
	

	1 V
	300 mV
	83.3-83.7 dB
	
	
	
	

	1.5 V
	1 V
	93.8-94.2 dB
	
	
	
	

	2 V
	1 V
	93.8-94.2 dB
	
	
	
	

	3 V
	1 V
	93.8-94.2 dB
	
	
	
	

	4 V
	3 V
	103.3-103.7 dB
	
	
	
	

	6 V
	3 V
	103.3-103.7 dB
	
	
	
	

	8 V
	3 V
	103.3-103.7 dB
	
	
	
	

	10 V
	3 V
	103.3-103.7 dB
	
	
	
	

	15 V
	5 V
	107.8-108.2 dB
	
	
	
	

	20 V
	5 V
	107.8-108.2 dB
	
	
	
	

	30 V
	5 V
	107.8-108.2 dB
	
	
	
	










TABLE 4
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