
[image: image1.wmf] 

 


ET23- SHK-FOP-002
George C. Marshall Space Flight Center
BASELINE
Marshall Space Flight Center, Alabama  35812
9/9/2005

ET23 / VIBRATION, ACOUSTICS,

AND SHOCK TEAM
FACILITY OPERATING PROCEDURE

CALIBRATION OF ACCELEROMETERS USED IN SHOCK TESTS

Approval Authority: ET23 VAS Team Leader
Document History Log

	Status (Baseline / Revision / Canceled)
	Document Revision
	Document Date
	Description

	Baseline
	
	9/9/2005
	Document converted from ED27-SHK-FOP-008 Revision A.  Organizational and document number changes.

	
	
	
	

	
	
	
	


1.0
INTRODUCTION
1.1
Purpose
This procedure defines the steps necessary to perform the calibration of accelerometers used for shock testing. 
1.2
Scope
This document contains the steps to prepare the system, conduct the calibration, and document the results.  Section 6 is used to calibrate the accelerometer’s frequency range and g level sensitivity.

2.0
SAFETY

There are no safety critical areas in this procedure.

3.0    APPLICABLE DOCUMENTS
ET23-OWI-001
Documentation Control

4.0
EQUIPMENT AND SOFTWARE REQUIRED
Shock Standard Accelerometer, Endevco model 2270

Shock Amplifier, Endevco model 2740B or 2775B
ISOTRON Power Supply, Endevco model 2793 (for integrated amp. Accels.)

Nicolet BE256LE Data Acquisition System

TEAM256 Software

FAMOS Analysis Software

5.0
PERPARATION
5.1
For Charge Accelerometers
5.1.1
Set the 2740B amplifier to the following positions:


Range







5000g’s


High Frequency Response




1


Low Frequency Response




1


Set all switches to 





norm, com, or oper


Standard Accelerometer Amplifier Sensitivity Range
1-10 pC/g range


Test Accelerometer Amplifier Sensitivity Range

(as appropriate for accel.)

5.1.2
Dial the standard accelerometer sensitivity into its charge amplifier.

5.1.3
Check the channel 1 configuration, line 10 “EU Conversion”, by calculating the 

following for 2740B.  [(1/2)*(Range Value)] / [(Peak Calibration Signal Voltage)]

Example: (3Vrms Calibration voltage) * 1.414 = 4.242 Vpk, Volts peak calibration 



      4.242 V pk calibration * 1000 = 4242 mV pk, millivolts peak calibration 




(1/2)*5000(g’s)   = 0.5893 (g’s/mV)



4242 (mV)

5.2
For Integrated Electronics Accelerometers
5.2.1
Set the standard accelerometer settings per section 5.1.

5.2.2
Set the 2793 to the following:


Constant Current
4ma


Gain


x1

6.0
PANEL IMPACT CALIBRATION
6.1
Mount the standard accelerometer on a steel plate.

6.2
Mount the test accelerometer piggyback to the standard accelerometer.

6.3
Connect the accelerometers to their appropriate amplifier or signal conditioner channel.

6.4
Dial the test accelerometer sensitivity into its charge amplifier or input the sensitivity into the Data System.

6.5
Patch the amplifiers/supply into the Data System, the standard amplifier into channel 1 and the test amplifier or supply into channel 2.

6.6
Prepare the Data System per Appendix A.

6.7
Prepare the Data System to capture shock pulse.

6.8
Strike the plate with a hammer, using the force required to attain levels below the range of the standard. (5,000 g’s)

6.9
Plot the Shock Response Spectrum (SRS) for both accelerometers.

6.10
Compare the SRS’s.

NOTE:


If the test accelerometer SRS levels are not within +/- 2 dB of the standard in the frequency range called out in the test requirements, the accelerometer will not be used in the test.  An exception may be made for the positive or negative primary levels below 200 Hz, as long as one of the levels are within +/- 2 dB of the standard.

7.0
APPENDICES
Appendix A
Nicolet BE256LE System Configuration
Appendix B
Shock Test Accelerometer Calibration Record
8.0
RECORDS
The completed Appendix B will be controlled by ET23-OWI-001 as a 

calibration record.  The calibration will be due 1 year after the calibration date.

Appendix A


Nicolet BE256LE System Configuration 

Channel: 1



Recorder Name: BE1
Input span in Volts: 40


Coupling: DC
Filter: 26.7% (53.4 kHz)


Mid Scale: 0
Value= 0 + 589.3 * Voltage


Technical Units: g’s pk
Channel: 2



Recorder Name: BE1
Input span in Volts: 4



Coupling: DC
Filter: 26.7% (53.4 kHz)


Mid Scale: 0
Value= 0 + 8.264k * Voltage


Technical Units: g’s pk 

Memory/Timebase


Recorder Name: BE1
Timebase Mode: A


Source: Internal
Acquisition Mode: Pre Trigger

# of Blocks: 1
Pre Trigger: 0.1 sec.


Segment A: 0.25 sec.
200ksps

Trigger

Trigger level: ~50 g’s pk for channel 1 & 2

Mode: Basic



Slope: +
Note:  For the channel 2 configuration, the input span and voltage value are examples only.  These values should be set to meet the needs of calibrating the specific accelerometer.

Appendix B
Shock Test Accelerometer Calibration

Data Acq. System used:_________________ ECN: ___________
Cal. Due Date: _________

Software used: _______________________________________________________________
Version: ___________________________
Verification Date: _________________________
Analysis Software & Version used: ___________________________ Verification Date: ______
Standard Accel.: MFG:_____________  Model: _______  S/N: _______  Sensitivity: ________

Cal. Due Date: _________________________

Cal. Signal Level: ____(Vrms) * 1414 = __________mV pk

For 2740B: [(1/2)*(Range Value, g’s)]/(Cal. Signal, mV pk) = EU Conv.,g’s/mV

                   [(1/2)*(_________)]/(_______________) = ____________, (g’s/mV)

For 2775B: [(Range Value, g’s)]/(Cal. Signal, mV pk) = EU Conv.,g’s/mV

                   [(_________)]/(_______________) = ____________, (g’s/mV)

Std. Accel. Shock Amp: ___________  Model: _______  S/N: ______  Cal. Due Date: ________

Calibrated Accelerometer Signal Conditioner: MFG: ______________ 

Model: _______ ECN: _________  Calibration Due Date (if calibrated separately): __________

Calibrated Accel. Shock Amp. (for non-integrated amp. Accels.)

MFG.: ______________ Model: ___________ S/N: __________ Cal. Due Date: ___________
Accel. for Calibration:  MFG: _______________________  Model: ______________________
	S/N
	Cal. Sensitivity
	Cond. Ch.
	Cal. Date
	Cal. Due Date
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