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1.0
INTRODUCTION

1.1  Scope
This procedure defines the steps necessary to calibrate any dynamic load cell for impact hammer modal testing.  

1.2  Purpose
This procedure defines the system to fulfill the requirements of ET23-OWI-001 “Documentation Control”.

2.0
REFERENCE  DOCUMENTS


ET23-OWI-001
Documentation Control

3.0  DEFINITIONS

3.1  Force Transducer Calibration System  The test equipment known as the “Force Transducer Calibration System” is composed of the following components. 

3.1.1  Signal Conditioners  Consists of one or more instruments which provide a power source to a transducer and provide amplification of the output signal.

3.1.2  Digital Multimeter  Currently using a Keithley Mod #2000 or Keithley Mod #193 Digital Multimeter with a GPIB interface.

3.1.3  Data Acquisition System An HP 3562 two-channel data acquisition system with source output or HP35670A data acquisition system.

3.1.4  Standard Accelerometer  The calibrated accelerometer which outputs a voltage proportional to acceleration and will be used along with the known mass to calculate the load cell calibration.

3.1.5  Known Mass  A mass which has been weighed by a calibrated scale.

3.2  Auxiliary Equipment  Describes any other equipment used in the calibration process that is not part of the Force Transducer Calibration System and includes the following components.

3.2.1  Oscilloscope  Currently using a Tektronix Mod # TAS475.  Any general purpose oscilloscope can be used.

4.0       PROCEDURE

4.1 Force Transducer Impact Calibration System Procedure – NOTE:  The specific instructions below are for the HP35670 analyzer.  If a HP35670 analyzer is not available, the HP3562 may be used in a similar manner using the corresponding commands.

4.1.1 Set-up the Force Transducer Calibration System per Fig. 1.  Turn on dynamic signal analyzer.  After system calibration press “system utility” then:

   a.  (F2)  Calibration

4.1.2          b.  (F1)  Auto Cal Off

Press  Measurement Data

   
   a.  (F1)  Channel 1

4.1.3    
   b.  (F6)  Frequency Response 2 / 1

Press Trace Coordinate

4.1.4 
   a.  (F2)  Log Mag

Press Scale

   
   a.  (F3)  Center Reference

4.1.5    
   b.  (F1)  Auto Scale on

Press Active Trace

4.1.6    
   a.  (F5)  A B

Press Display Format

4.1.7          a.  (F3)  Upper/Lower

Press Instrument Mode

   
   a.  (F1)  FFT Analysis

4.1.8    
   b.  (F7)  2 Channels

Press Frequency

4.1.9   
   a.  (F1)  Span (Enter Freq. Range)

Press Input

         a.  (F1)  Channel 1

    
   b.  (F4)  Channel 1 Fixed Range 

   
   c.  (F7)  Front End Channel 1 Setup

  
 
1.   (F4)  Input Low Float

  
 
2.   (F5)  Coupling AC

 
 
3.   (F6)  Antialias ON

4.1.10   
 
4.   (F8)  ICP Supply ON/OFF Note: User discretion.

4.1.11 Press Return
   
   a.  (F8) Transducer Unit Channel 1 Setup

1.  (F6) Transducer Sensitivity Note: For load cell calibration enter a value of 1V/EU.  For Channel 2 use the calibration for the standard accelerometer.
2.  (F4) XDCR Unit ON.
4.1.12 Press Transducer Unit Label

   a.  Channel 1 should be lbs. (under MORE CHOICES)  Channel 2 

 should be g’s.

         b.  Repeat Steps 10-11 for Channel 2.

4.1.13 Press Trigger
   a.  (F3)  Channel 1


   b.  (F6)  Trigger Setup


   c.  (F1)  Channel Level (Enter Chan. Level)

4.1.14 Press Average
      
   a.  (F1)  Average on

 

   b.  (F2)  Number of Averages (User Discretion)

   

   c.  (F3)  Average Type 

1.  (F1)  RMS

4.1.15 Return

   a.  (F4)  Fast Average on.

   b.  (F9)  Average Preview

   c.  (F2)  Manual Preview Note: This is the menu to Accept/Reject the impact  

        data.
4.1.16 Press Start and impact the mass. Be sure to keep the impact normal to the surface of the mass
   a.  Press Input and range both channels. 

4.1.17 Press Display Format
   a.  (F3)  Upper Lower
4.1.18 Press Window
   a.  (F4)  Force Exponential

   b.  (F6)  Force Exponential Setup

   c.  (F6)  Force Width  (Typically set just past impact decay)

   d.  (F7)  Exponential Decay  (Typically set at 1/3 of time window)
4.1.19 Press Average
   a.  (F9)  Average Preview
4.1.20 Press Start
   a.  (F6 or F8)  Accept/Reject.
4.1.21 Press Display Format
   a.  (F1)  Single
4.1.22 Press Trace Coord
               a.  (F2)  Log Magnitude
4.1.23 Continue impacts until all averages are acquired.
4.1.24 Obtain a straight line average of the FRF and record. (A/F)
4.1.25 Compute the calibration for channel 1.
   a.  (1/Mc lb.) / (A/F) = corrected channel 1 calibration.  Record the calibration 
        in the force transducer calibration log book.
4.2  The calibration data should be stored as in example Tables A&B for Procedure 4.1 and Tables A&C for Procedure 4.2.  The Mc value(lb.) should include the mass of the reference accelerometer.

5.  QUALITY RECORDS

5.1  Load Cell Calibration Database  The following information will be recorded in the force transducer calibration log book:  Model number and serial number of all load cells, and the calibration constant in mV/lbf.

Table A

Equipment Calibration

	Equipment List
	Model Number
	Serial Number
	Calibration Date

	Voltmeter
	
	
	

	Signal Conditioner
	
	
	

	Standard Accelerometer
	
	
	

	Weight Scale
	
	
	

	Data Acquisition Analyzer
	
	
	


Table B

Load Cell Calibration

for 

Force Transducer Calibration System

	Model Number
	Serial Number
	Calibration Date

	
	
	


	Frequency (Hz)/ g level


	______Hz
	______Hz
	______Hz

	______g


	calibration mV/lbf
	calibration mV/lbf
	calibration mV/lbf

	______g


	calibration mV/lbf
	calibration mV/lbf
	calibration mV/lbf

	______g


	calibration mV/lbf
	calibration mV/lbf
	calibration mV/lbf


Table C

Load Cell Calibration

for 

Force Transducer Impact Calibration System

	Model Number
	Serial Number
	Calibration Value mV/lbf
	Calibration Date
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