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1.0

INTRODUCTION
1.1

Scope
This procedure defines the steps required to calibrate some Category IV equipment used by the ET23 vibration laboratories.
1.2

Purpose

This document defines calibration procedures as required by  MPG 8730.5.

1.3

Applicability
This procedure applies to the Bruel & Kjaer Type 2133 Dual Channel Real-time Frequency Analyzer

2.0

DOCUMENTS
2.1

Applicable Documents



ET23-OWI-001
Documentation Control
2.2

Reference Documents


MPG 8730.5
Control of Inspection, Measuring, and Test Equipment

3.0

DEFINITIONS


None

4.0

INSTRUCTIONS

Calibration results will be noted on Appendix A and filed as defined in ET23-OWI-001.  This calibration will be valid for a period of one year.  Any out-of-tolerance conditions 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.

4.1

FREQUENCY VERIFICATION

4.1.1
Set the following measurement parameters;

  Bandwidth: 1/3 Oct  12.5 Hz -> 10K Hz

  Averages: Exp    T: 8 Sec.

  Ch A     direct    2 V
0.7 Hz filter   Lin.          1.0 V/V

  Ch B     direct    2 V
0.7 Hz filter   Lin.          1.0 V/V

  Sensitivity Adjust 0 dB

  Reference 20 micro pascal

4.1.2
Using Appendix A, Table 1, input a 1Vrms sine wave at each frequency and record the dB levels. 

4.2

INPUT RANGE VERIFICATION

4.2.1
Using Appendix A, Table 2, vary the 1000 Hz. input signal level and the input range and record the dB levels. 

4.3

LINEAR AND A-WEIGHTED OVERALL VERIFICATION


4.3.1
Using a B&K Type 1405, or equivalent, input a pink noise signal into Channel A and B of the analyzer and take a measurement using linear averaging with 45 seconds averaging time.   


4.3.2  Verify the linear overall reading by converting each 1/3 octave dB level to pressure by:


px = 10 ^ (dBx/10 + log10(20E-6))

Sum all 1/3 octave pressures = Sp


Calculate Linear overall = 10* log10( Sp / 20E-6 )


Note results in Table 3 of Appendix A.


4.3.3  Verify the A-weighted overall by adding the values in Table 3 to the linear 1/3 octave readings, then calculating the A-weighted overall in the same manner as the linear reading.


Note results in Table 4 of Appendix A.

5.
FORMS

None

 6.
QUALITY RECORDS

Appendix A - B&K Type 2133 Frequency Analyzer Calibration

Appendix A will be maintained as documented in ET23-OWI-001.

7.
NOTES

If conditions do not allow the input of the exact values called out in Appendix A, the values used should be noted in parenthesis and the expected values should be calculated by;

dB = 20 * log10 ( value used / 20e-6)

These values should be noted in parenthesis along with the actual readings.

Appendix A - B&K Type 2133 Frequency Analyzer Calibration

Analyzer under Calibration 

Brand & Model  _B&K Type 2133__________
ECN __G80041______________
Voltmeter

Brand & Model _________________________   ECN ______________________

Calibration date ________________________

Frequency Counter

Brand & Model _________________________  
ECN ______________________

Calibration date ________________________

	Frequency
	Ch A
	Ch B
	
	Frequency 
	Ch A
	Ch B

	12.5
	
	
	
	400
	
	

	16
	
	
	
	500
	
	

	20
	
	
	
	630
	
	

	25
	
	
	
	800
	
	

	31.5
	
	
	
	1000
	
	

	40
	
	
	
	1250
	
	

	50
	
	
	
	1600
	
	

	63
	
	
	
	2000
	
	

	80
	
	
	
	2500
	
	

	100
	
	
	
	3150
	
	

	125
	
	
	
	4000
	
	

	160
	
	
	
	5000
	
	

	200
	
	
	
	6300
	
	

	250
	
	
	
	8000
	
	

	315
	
	
	
	10000
	
	


                                  All readings should be 94 dB +/- 0.2 dB













   TABLE 1

	Input Range
	Input Voltage (mV)
	Required Values (dB)

 +/- 0.2 dB
	Channel A (dB)
	Channel B (dB)

	20 mV
	11.25
	55.0
	
	

	30 mV
	20.0 
	60.0
	
	

	40 mV
	20.0
	60.0
	
	

	60 mV
	20.0
	60.0
	
	

	80 mV
	20.0
	60.0
	
	

	100 mV
	20.0
	60.0
	
	

	150 mV
	20.0
	60.0
	
	

	200 mV
	20.0
	60.0
	
	

	300 mV
	200
	80.0
	
	

	400 mV
	200
	80.0
	
	

	600 mv
	200
	80.0
	
	

	800 mv
	200
	80.0
	
	

	1.0 V
	200
	80.0
	
	

	1.5 V
	200
	80.0
	
	

	2.0 V
	200
	80.0
	
	

	3.0 V
	2000
	100.0
	
	

	4.0 V
	2000
	100.0
	
	

	6.0 V
	2000
	100.0
	
	

	8.0 V
	2000
	100.0
	
	

	10.0 V
	2000
	100.0
	
	

	15.0 V
	2000
	100.0
	
	

	20.0 V
	2000
	100.0
	
	










TABLE 2

	Frequency
	Ch. A
	Ch. B
	A - weight
	
	Frequency 
	Ch. A
	Ch. B
	A - weight

	12.5
	
	
	-63.3
	
	400
	
	
	-4.8

	16
	
	
	-56.7
	
	500
	
	
	-3.2

	20
	
	
	-50.4
	
	630
	
	
	-1.9

	25
	
	
	-44.7
	
	800
	
	
	-0.9

	31.5
	
	
	-39.4
	
	1000
	
	
	0

	40
	
	
	-34.6
	
	1250
	
	
	0.6

	50
	
	
	-30.2
	
	1600
	
	
	1

	63
	
	
	-26.2
	
	2000
	
	
	1.2

	80
	
	
	-22.5
	
	2500
	
	
	1.2

	100
	
	
	-19.1
	
	3150
	
	
	1.2

	125
	
	
	-16.1
	
	4000
	
	
	1

	160
	
	
	-13.4
	
	5000
	
	
	0.5

	200
	
	
	-10.9
	
	6300
	
	
	-0.1

	250
	
	
	-8.7
	
	8000
	
	
	-1.1

	315
	
	
	-6.6
	
	10000
	
	
	-2.5









   TABLE 3

	Overall Levels
	Measured

 Ch. A
	Calculated

Ch. A
	Measured

Ch. B
	Calculated

Ch. B

	Linear
	
	
	
	

	A-weighted
	
	
	
	






Measured and Calculated values should agree to within +/- 0.2 dB







TABLE 4

Calibration performed by _________________________________,   Date ___________________
Calibration expires on _____________________________
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