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1.0

INTRODUCTION


1.1

SCOPE
This procedure defines the steps required to calibrate certain Category IV equipment used in 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 m+p Vibration Control 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 Mahrenholtz and Partner (m+p)  Vibration Control System.  The system will be checked for frequency and amplitude response in random and sine control modes.  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

RANDOM VIBRATION


4.1.1
Program the following test setup:




Frequency



G2/Hz




20



0.0.000077





100



0.000778





1000



0.000778





2000



0.000077






Grms= 1.0

125 lines of resolution.  1 control at 300 mV/g closed loop with provisions for measurements during the run.  All other channels set for measurement at 300 mV/g.



4.1.2
Begin test, measure drive signal Vrms at -6, -3, and 0 dB and note on Appendix A.



4.1.3
Hold test at 0 dB.



4.1.4
Apply a 40 Hz, 1.0 Vpk sine wave to the measurement channels and take measurements.



4.1.5
Apply a 200 Hz, 1.0 Vpk sine wave to the measurement channels and take measurements.



4.1.6
Apply a 1000 Hz, 1.0 Vpk sine wave to the measurement channels and take measurements.



4.1.7
Stop the test.  Apply a 1000 Hz, 0.1 Vpk sine wave to the measurement channels. 



4.1.8
Restart the test, including the self-check, and take measurements.



4.1.9
Stop the test. Apply a 1000 Hz, 0.5 Vpk sine wave to the measurement channels. 



4.1.10
Restart the test, including the self-check, and take measurements.



4.1.11
Stop the test.  Apply a 1000 Hz, 2.0 Vpk sine wave to the measurement channels.



4.1.12
Restart the test, including the self-check, and take measurements.



4.1.13
Stop the test.  Apply a 1000 Hz, 3.0 Vpk sine wave to the measurement channels. 



4.1.14
Restart the test, including the self-check, and take measurements.



4.1.15
Stop the test.



4.1.16
Modify the vibration control program to provide the following:
2 controls at 100 mv/g closed loop with provisions for measurements during the run.

Split the drive signal.  Patch one channel through an amplifier set to amplify the signal by 1.5 and then into control channel 1.  Patch the second channel through an amplifier set to amplify the signal by 0.5 and then into control channel 2.



4.1.17
Begin test, measure the drive signal Vrms at -6, -3, and 0 dB and note on Appendix A.



4.1.18
At zero dB, take measurements with channel 1 and 2 s



4.2

SINE VIBRATION


4.2.1
Program the following spectrum:




1.0 g, 5-2000 Hz at 1 oct./min.

1 control at 1000 mv/g closed loop with provisions for measurements during the run.  All other channels for measurement at 1000 mv/g.



4.2.2
Apply a 10 Hz, 1Vpk sine wave to the measurement channels.



4.2.3
Start the sweep.



4.2.4
Hold the sweep at about 40 Hz.



4.2.5
Measure the drive signal frequency and level and note measurements and control system displays on Appendix A.



4.2.6
Apply a 100 Hz, 1Vpk sine wave to the measurement channels.  



4.2.7
Resume the sweep.



4.2.8
Hold the sweep at about 400 Hz.



4.2.9
Measure the drive signal frequency and level and note measurements and control system displays on Appendix A.



4.2.10
Apply a 1000 Hz, 1 Vpk sine wave to the measurement channels.



4.2.11
Resume and complete the sweep.



4.2.12
Modify the vibration control program to provide the following;





4 oct./min.

2 controls at 1000 mv/g closed loop with provisions for measurements during the run.

Split the drive signal.  Patch one channel through an amplifier set to amplify the signal by 1.5 and then into control channel 1.  Patch the second channel through an amplifier set to amplify the signal by 0.5 and then into control channel 2.



4.2.13
Begin the sweep.



4.2.14
Hold the sweep at about 1000 Hz.



4.2.15
Measure the drive signal frequency and level and note measurements and control system displays on Appendix A.



4.2.16
Complete the sweep.



4.2.17
Complete Appendix A using the measurements made during testing.

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

QUALITY RECORDS
Appendix A , Vibration East Control System Calibration and Software Verification Data.  Appendix A will be maintained as documented in ET23-OWI-001.

Appendix A - Vibration East Control System Calibration and Software Verification Data.

Control System under Calibration 

Brand & Model  ________________________
ECN ______________________

Voltmeter

Brand & Model _________________________   ECN ______________________

Calibration date ________________________

Frequency Counter

Brand & Model _________________________  
ECN ______________________

Calibration date ________________________

4.1.2

Drive signal, Vrms measured at  -6 dB
_____________________

tolerance band is 135 to 165 mVrms 

Drive signal, Vrms measured at  -3 dB
_____________________

tolerance band is 190 to 233 mVrms 

Drive signal, Vrms measured at  0 dB
_____________________

tolerance band is 270 to 330 mVrms 

4.1.17

Drive signal, Vrms measured at  -6 dB
_____________________

tolerance band is 44 to 55 mVrms 

Drive signal, Vrms measured at  -3 dB
_____________________

tolerance band is 63 to 77 mVrms 

Drive signal, Vrms measured at  0 dB
_____________________

tolerance band is 90 to 110 mVrms 

4.2.5

Drive signal frequency



_____________________

Control system display frequency


_____________________

Acceptable difference is +/- 3%

Drive signal Vrms




_____________________

Control system display level



_____________________

Acceptable difference is +/- 3%

4.2.9

Drive signal frequency



_____________________

Control system display frequency


_____________________

Acceptable difference is +/- 3%

Drive signal Vrms




_____________________

Control system display level



_____________________

Acceptable difference is +/- 3%

4.2.15

Drive signal frequency



_____________________

Control system display frequency


_____________________

Acceptable difference is +/- 3%

Drive signal Vrms




_____________________

Control system display level



_____________________

Acceptable difference is +/- 3%

4.1.4  

Record the frequency of the peak for each measurement channel.  

The acceptable range is 20 - 60 Hz.  

Record the Grms for each measurement channel.  The level should be 2.357 Grms.  

The acceptable range is 2.286 - 2.427 Grms.

Channel
Frequency 
Grms
Channel
Frequency
Grms


2

________

________

18
________
________



3

________

________

19
________
________



4

________

________

20
________
________



5

________

________

21
________
________



6

________

________

22
________
________



7

________

________

23
________
________



8

________

________

24
________
________



9

________

________

25
________
________



10

________

________

26
________
________



11 

________

________

27
________
________



12

________

________

28
________
________



13

________

________

29
________
________



14

________

________

30
________
________



15

________

________

31
________
________



16

________

________

32
________
________



17

________

________



4.1.5 

Record the frequency of the peak for each measurement channel.  

The acceptable range is 180 - 220 Hz.  

Record the Grms for each measurement channel.  The level should be 2.357 Grms.  

The acceptable range is 2.286 - 2.427 Grms.

Channel
Frequency 
Grms
Channel
Frequency
Grms


2

________

________

18
________
________



3

________

________

19
________
________



4

________

________

20
________
________



5

________

________

21
________
________



6

________

________

22
________
________



7

________

________

23
________
________



8

________

________

24
________
________



9

________

________

25
________
________



10

________

________

26
________
________



11

________

________

27
________
________



12

________

________

28
________
________



13

________

________

29
________
________



14

________

________

30
________
________



15

________

________

31
________
________



16

________

________

32
________
________



17

________

________



4.1.6 

Record the frequency of the peak for each measurement channel.  

The acceptable range is 980 - 1020 Hz.  

Record the Grms for each measurement channel.  The level should be 2.357 Grms.  

The acceptable range is 2.286 - 2.427 Grms.

Channel
Frequency 
Grms
Channel
Frequency
Grms


2

________

________

18
________
________



3

________

________

19
________
________



4

________

________

20
________
________



5

________

________

21
________
________



6

________

________

22
________
________



7

________

________

23
________
________



8

________

________

24
________
________



9

________

________

25
________
________



10

________

________

26
________
________



11

________

________

27
________
________



12

________

________

28
________
________



13

________

________

29
________
________



14

________

________

30
________
________



15

________

________

31
________
________



16

________

________

32
________
________



17

________

________



4.1.8 

Record the frequency of the peak for each measurement channel.  

The acceptable range is 980 - 1020 Hz.  

Record the Grms for each measurement channel.  The level should be 0.236 Grms.  

The acceptable range is 0.229 - 0.243 Grms.

Channel
Frequency 
Grms
Channel
Frequency
Grms


2

________

________

18
________
________



3

________

________

19
________
________



4

________

________

20
________
________



5

________

________

21
________
________



6

________

________

22
________
________



7

________

________

23
________
________



8

________

________

24
________
________



9

________

________

25
________
________



10

________

________

26
________
________



11

________

________

27
________
________



12

________

________

28
________
________



13

________

________

29
________
________



14

________

________

30
________
________



15

________

________

31
________
________



16

________

________

32
________
________



17

________

________



4.1.10

Record the frequency of the peak for each measurement channel.  

The acceptable range is 980 - 1020 Hz.  

Record the Grms for each measurement channel.  The level should be 1.178 Grms.  

The acceptable range is 1.143 - 1.214 Grms.

Channel
Frequency 
Grms
Channel
Frequency
Grms


2

________

________

18
________
________



3

________

________

19
________
________



4

________

________

20
________
________



5

________

________

21
________
________



6

________

________

22
________
________



7

________

________

23
________
________



8

________

________

24
________
________



9

________

________

25
________
________



10

________

________

26
________
________



11

________

________

27
________
________



12

________

________

28
________
________



13

________

________

29
________
________



14

________

________

30
________
________



15

________

________

31
________
________



16

________

________

32
________
________



17

________

________



4.1.12

Record the frequency of the peak for each measurement channel.  

The acceptable range is 980 - 1020 Hz.  

Record the Grms for each measurement channel.  The level should be 4.713 Grms.  

The acceptable range is 4.572 - 4.855 Grms.

Channel
Frequency 
Grms
Channel
Frequency
Grms


2

________

________

18
________
________



3

________

________

19
________
________



4

________

________

20
________
________



5

________

________

21
________
________



6

________

________

22
________
________



7

________

________

23
________
________



8

________

________

24
________
________



9

________

________

25
________
________



10

________

________

26
________
________



11

________

________

27
________
________



12

________

________

28
________
________



13

________

________

29
________
________



14

________

________

30
________
________



15

________

________

31
________
________



16

________

________

32
________
________



17

________

________



4.1.14 

Record the frequency of the peak for each measurement channel.  The acceptable range is 980 - 1020 Hz.  

Record the Grms for each measurement channel.  The level should be 7.070 Grms.  

The acceptable range is 6.858 - 7.282 Grms.

Channel
Frequency 
Grms
Channel
Frequency
Grms


2

________

________

18
________
________



3

________

________

19
________
________



4

________

________

20
________
________



5

________

________

21
________
________



6

________

________

22
________
________



7

________

________

23
________
________



8

________

________

24
________
________



9

________

________

25
________
________



10

________

________

26
________
________



11

________

________

27
________
________



12

________

________

28
________
________



13

________

________

29
________
________



14

________

________

30
________
________



15

________

________

31
________
________



16

________

________

32
________
________



17

________

________



4.2.11 

For each measurement channel, record the amplitude of the peak.  

The amplitude acceptable range is 0.972 to 1.029 Vpk.

Channel
Amp.
Amp.
Amp. 
Channel
Amp.
Amp.
Amp.


2

______
______
______
18
______
______

______



3

______
______
______
19
______
______

______



4

______
______
______
20
______
______

______



5

______
______
______
21
______
______

______



6

______
______
______
22
______
______

______



7

______
______
______
23
______
______

______



8

______
______
______
24
______
______

______



9

______
______
______
25
______
______

______



10

______
______
______
26
______
______

______



11

______
______
______
27
______
______

______



12

______
______
______
28
______
______

______



13

______
______
______
29
______
______

______



14

______
______
______
30
______
______

______



15

______
______
______
31
______
______

______



16

______
______
______
32
______
______

______



17

______
______
______


Calibration performed by _________________________________

Date ___________________
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