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White

YEL
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1.0
PURPOSE


This procedure establishes the methodology required for calibration and acceptance of "Displacement Transducers" used in structural loads test programs.

2.0
SCOPE


This procedure is applicable to:

a) DC-DC LVDT transducers (VDC excitation and VDC signal output  Linear Variable Differential Transformer).

b) STRING POTentiometer (STRING POT) transducers



           (All applicable models employed by ET21 are indicated in Appendix A)

3.0
EQUIPMENT REQUIRED 


The following instruments and equipment are the minimal requirements to perform the calibration procedure:

a) A calibrated digital voltmeter with an accuracy of 0.01% of reading and 1 (V resolution.

b) Calibrated micrometer stands consistent with transducer range (+ 0.050 to + 3.000 inches displacement).  Calibrator capable of resolving 0.0001 inches for transducer ranges of + 1.000 inches and less.
 Calibrator for transducer ranges greater than + 1.000 inches capable of resolving 0.001 inches.

c) A calibrated scale stand consistent with transducer range (for use with the STRING POT type transducers).  Calibrator capable of resolving 0.005 inches.

d)
Break-Out Box (device to accommodate meter connections to read transducer excitation and signal output).

4.0
APPLICABLE DOCUMENTS

· ET21-RAL-SOP-160
Electrical/Electronic Displacement Indicator  
Installation Procedure

5.0
DEFINITIONS

5.1
Failure


A failure is defined as follows:

i) Any reading, indication, or measurement that is not within the acceptable specified limits.

ii) Any physical damage or degradation that impairs the operational design characteristics of  the transducer.  

iii)
Any loose, bent, cracked, or otherwise damaged parts that impair reliable operation.




5.2
Calibration Accuracy

a)
The accuracy is based on the limit of error method relative to the calibration standard.

b)
Accuracy :
DC-DC LVDTs, within +0.1% of full range, e.g., range of 2 inches 
(+ 1 inch) should be within +0.002 inches.


STRING POT, within +0.25% of full range, e.g., range of 10 
inches (+ 5 inches) should be within +0.025 inches.

5.3
Calibration Temperature

The calibration testing of the displacement transducers should be performed at room temperature, nominally 70° F + 5° F.  Any calibrations performed outside this range shall include the temperature of calibration on the calibration data sheet.

5.4
Polarity of Voltage Output

a)
DC-DC LVDT transducers, the voltage output shall be positive when the rod is retracted.  If this is not true, do not calibrate the unit; flag it for wiring corrections.
b)
STRING POT transducers -- Type (B), the voltage output shall be positive

when the string is retracted.  If this is not true, do not calibrate the unit; flag it for wiring corrections.
c)
STRING POT transducers -- Type (A), the voltage output shall always be positive.  String fully extended, the output should be near 0.00 volts.  As the string is retracted, the signal should become more positive.  If this is not true, do not calibrate the unit; flag it for wiring corrections.
6.0
SPECIAL PRECAUTIONS


Use care in handling of the displacement transducers:

•
LVDT type transducers -- bending the shaft will result in restriction of its movement and will cause false readings.  For categories 3 through 12 (Refer to appendix A), replace the protective sheath for all storage, stacking, and transporting.

•
STRING POT type transducers -- allowing the string to snap back may damage the transducer.

7.0
REQUIRED DOCUMENTS


The calibration requirements data sheet shall identify the excitation, electrical connections, and range of the transducer to be calibrated.  Refer to Appendix B for an example of an information data sheet.

8.0
DC-DC LVDT TRANSDUCERS 

8.1
Initial Setup:  DC-DC LVDT Transducers

8.1.1
Secure the transducer in the micrometer stand with a range consistent with the transducer size and range.  Use the proper fixtures and adapters, as required.

8.1.2
Make the proper electrical connections (see Figure 1).

NOTE:  INCORRECT ELECTRICAL CONNECTIONS WILL DAMAGE THE TRANSDUCER.

8.1.3
Power ON the measurement instruments and allow for manufacturer's recommended stabilization time, or 20 minutes, whichever is longer.

8.1.4
Apply appropriate excitation (refer to Appendix A) to the transducer and allow 15 minutes for it to stabilize.

8.2
Calibration:  DC-DC LVDT Transducers

8.2.1
Set the micrometer to the transducer mid-range reference point.

8.2.2
Mechanically position the transducer in its fixture to read within 1 mV of 0.000 Volts signal output.

8.2.3
Adjust the micrometer to the appropriate starting endpoint of the transducer range, e.g., one inch for a two-inch range.

8.2.4
Ensure the excitation is accurately set (within 1 mV of 10.000 VDC for 10 Volts excitation).

NOTE:  EXCITATION MUST BE MEASURED AT THE TRANSDUCER, i.e., AT THE CONNECTOR INSTALLED ON THE TRANSDUCER.

8.2.5
Record the signal output.

8.2.6
Change the micrometer position in 10% increments through the entire range of the transducer, and record the signal output at each 10% increment.  Resolution of the reading should be 10 microvolts.  The direction of travel should be maintained for each recorded point.  The approach to the reading (or data point) should be made without overshoot.  If an increment is overshot in the approach (on either the shaft extension reading or the shaft retraction readings), return to the vicinity of the previously recorded increment and begin the approach to the discrete increment again, stopping at the point without overshoot.

8.2.7
Repeating steps 8.2.5 through 8.2.6, return the micrometer to the starting point by incrementing in the reverse direction.  Record the output signal to establish hysteresis affects.

8.2.8
Repeat steps 8.2.3 through 8.2.7 twice, minimum, to establish repeatability of the transducer.

8.2.9
Generate a calibration sheet similar to that shown in Appendix B for the transducer.

9.0
STRING POTentiometer TRANSDUCERS (STRING POT)

9.1
Initial Setup:  STRING POT Transducers

9.1.1
Secure the transducer in the appropriate calibrated scale stand using the proper fixture and adapters, as required.

9.1.2
Make the proper electrical connections (see Figure 2).

9.1.3
Power ON the measurement instruments and allow for the manufacturer's recommended stabilization time, or 20 minutes, whichever is longer.

9.1.4
Apply appropriate excitation (refer to Appendix A) to the transducer and allow 10 minutes for it to stabilize.

9.2
Calibration:  STRING POT Transducers -- TYPE-B

9.2.1
Set the calibrated scale to the transducer mid-range reference position.

9.2.2
Mechanically position the transducer in its fixture to read within 10 mV of 0.00 Volts signal position.

9.2.3
Adjust the calibrated scale to the appropriate starting endpoint of the transducer range, e.g., three inches for a six-inch range.

9.2.4
Ensure the excitation is accurately set (within 1 mV of 10.000 VDC for 10 Volts excitation).

NOTE:  EXCITATION MUST BE MEASURED AT THE TRANSDUCER, i.e., AT THE CONNECTOR INSTALLED ON THE TRANSDUCER.

9.2.5
Record the signal output

9.2.6
Change the micrometer position in 10% increments through the entire range of the transducer, and record the signal output at each 10% increment.  Resolution of the reading should be 10 microvolts.  The direction of travel should be maintained for each recorded point.  The approach to the reading (or data point) should be made without overshoot.  If an increment is overshot in the approach (on either the shaft extension reading or the shaft retraction readings), return to the vicinity of the previously recorded increment and begin the approach to the discrete increment again, stopping at the point without overshoot.

9.2.7
Repeating steps 9.2.5 through 9.2.6, return the calibrated scale to the starting point by incrementing in the reverse direction.  Record the output signal to establish hysteresis affects.

9.2.8
Repeat steps 9.2.3 through 9.2.7 twice, minimum, to establish repeatability of the transducer.

9.2.9
Generate a calibration sheet similar to that shown in Appendix C for the transducer.

9.3
Calibration:  STRING POT Transducers - TYPE-A

9.3.1
Adjust the calibrated scale to the appropriate starting end-point of the transducer range.  Mechanically position the transducer to read within 10 mV of 0.00 volts signal output.

9.3.2
Ensure the excitation is accurately set (within 1 mV of 10.000 VDC for 10 Volts excitation).

NOTE:  EXCITATION MUST BE MEASURED AT THE TRANSDUCER, i.e., AT THE CONNECTOR INSTALLED ON THE TRANSDUCER.

9.3.3
Record the signal output.

9.3.4
Change the micrometer position in 10% increments through the entire range of the transducer, and record the signal output at each 10% increment.  Resolution of the reading should be 10 microvolts.  The direction of travel should be maintained for each recorded point.  The approach to the reading (or data point) should be made without overshoot.  If an increment is overshot in the approach (on either the shaft extension reading or the shaft retraction readings), return to the vicinity of the previously recorded increment and begin the approach to the discrete increment again, stopping at the point without overshoot.

9.3.5
Repeating steps 9.3.3 through 9.3.4, return the calibrated scale to the starting point by incrementing in the reverse direction.  Record the output signal to establish hysteresis affects.

9.3.6
Repeat steps 9.3.3 through 9.3.5 twice, minimum, to establish repeatability of the transducer.

9.3.7
Generate a calibration sheet similar to that shown in Appendix D for the transducer.

10.0
CALIBRATED TRANSDUCER TAGGING

10.1
A successfully calibrated transducer shall have a validation stamp affixed which includes the date of calibration and date for the next recommended inspection.

10.2
A NASA disposition tag MSFC-FORM 3035 or equivalent tagging shall be attached to the transducer, if the calibration is unsuccessful.

10.2.1  The tag should include the following information (under comments):


Anomalies, e.g., condition received, wiring corrections required,  special instructions, etc.

Figure 1 -- LVDT Calibration Equipment Setup
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Figure 2 -- String Potentiometer Calibration Equipment Setup

APPENDIX A

CALIBRATION REQUIREMENTS OF DISPLACEMENT TRANSDUCERS

FIGURE A-1
CALIBRATION REQUIREMENTS OF DISPLACEMENT TRANSDUCERS
	CAT.
	TYPE
	MODEL
	RANGE
	CALIBRATION

INCREMENTS
	REQUIRED EXCITATION

(VDC)
	ELECTRICAL CONNECTIONS

	
	
	
	
	
	
	

	1.
	Macro Sensors
	GHSD-750-500-0127
	+0.5 in.
	11 points at 10% increments

of the range
	10.000 VDC

(9-13 VDC regulated internally)
	+EXC(RED, A), +SIG(BLU, B)

-EXC(BLK, C), -SIG(GRN, D)



	2.
	Macro Sensors
	GHSD-750-1000-0012
	+1.0 in
	“          “
	“          “
	“          “

	3.
	Moxon,

DC-DC LVDT 

Type
	1111-303-031
	+0.25 in.
	“          “
	10.000 VDC    
	 +EXC (WHT, A), + SIG (RED, B) 

-EXC(BLK, C),-SIG (GRN, D)

	4.
	"
	1111-403-031
	 +0.5 in.
	“          “
	“          “
	“          “

	5.
	"
	1111-503-031 
	 +1.0 in.
	“          “
	“          “
	“          “

	6.
	"
	1111-603-026
	+2.0 in.
	“          “
	“          “
	“          “

	7.
	"
	1111-603-027
	+2.0 in.
	“          “
	“          “
	“          “

	8.
	"
	1111-603-031
	+2.0 in.
	“          “
	“          “
	“          “

	9.
	"
	1111-703-031
	+3.0 in.
	“          “
	“          “
	“          “

	10.
	"
	D1110-FSCM-62767
	+1.0 in.
	“          “
	“          “
	+EXC (RED,A), + SIG (YEL., B)

-EXC (BLK,C), - SIG (BLU, D)

	11.
	"
	D1109-502
	+1.0 in.
	“          “
	6.000 VDC
	"                   "

	12.
	G.L. Collins

DC-DC-LVDT
	SS 107
	+1.0 in.
	“          “
	“          “
	+EXC(RED,A),+SIG(YEL,B)  

-EXC(BLK,C)-SIG(BLU,D)


	CAT.
	TYPE
	MODEL
	RANGE
	CALIBRATION

INCREMENTS
	REQUIRED EXCITATION

(VDC)
	ELECTRICAL CONNECTIONS

	13.
	RDP

DC-DC LVDT

Type
	D2/200A
	+0.2 in.
	11 points at 10% increments

of the range
	10.000 VDC

(9-13 VDC regulated internally)
	+ EXC(RED, A) ,+SIG(BLK&BRN,B) 

- EXC (BLU, C), - SIG (YEL, D)

	14.
	RDP

DC-DC LVDT
	DCT 1000A/440
	+0.5 in.
	“          “
	10.000 VDC

(9-13 VDC regulated internally)
	+ EXC(RED, A), + SIG(YEL,B)

-EXC(BLU,C), -SIG(BLK,D)



	15.
	RDP

DC-DC LVDT
	DCT 1000A/365
	+1.0 in.
	“          “
	“          “
	“          “

	16.
	RDP

DC-DC LVDT
	DCT 1000A/482
	+1.0 in.
	11 points at 10% increments

of the range
	10.000 VDC

(9-13 VDC regulated internally)
	+ EXC(RED, A), + SIG(YEL,B)

-EXC(BLU,C), -SIG(BLK,D)



	17.
	RDP

DC-DC LVDT
	DCT 1000A/485
	+1.0 in.
	“          “
	“          “
	“          “

	18.
	RDP

DC-DC LVDT
	DCT 1500A/365
	+1.5 1n.
	“          “
	“          “
	“          “

	19.
	RDP

DC-DC LVDT
	DCT 2000A/365
	+2.0 in.
	“          “
	“          “
	“          “

	20.
	RDP

DC-DC LVDT

Type
	* Reference Note 2

D5/IOOAG/295

with S7AC-G Module
	+0.1 in.
	“          “
	10.000 VDC

(9-13 VDC excitation to S7A C

regulated Internally)
	+ EXC(RED, A) ,+SIG(GRN,B)

 - EXC (YEL, C), - SIG (BLU, D)


	CAT.
	TYPE
	MODEL
	RANGE
	CALIBRATION

INCREMENTS
	REQUIRED EXCITATION

(VDC)
	ELECTRICAL CONNECTIONS

	21.
	Sensotec

DC-DC LVDT

Type
	DLA-3625-01
	+2.5 in.
	11 points at 10% increments

of the range
	10.000 VDC

(6-18 VDC excitation

regulated Internally)
	+ EXC(RED, A) ,+SIG(GRN,D)

 - EXC (BLU, C), - SIG (BLK, B)

	22.
	Celesco

STRING

POT Type B
	PT-101-8 B
	+4.0 in.
	“          “
	                  10.000 VDC
	+EXC (BLK, A)  + SIG (WHT, B)

-EXC (RED, C)  - SIG (GRN, D)

	23.
	"
	PT-101-10 B
	+5.0 in.
	“          “
	“          “
	"                   "

	24.
	"
	PT-101-12 B
	+6.0 in.
	“          “
	“          “
	"                   "

	25.
	"
	MDC-PT101-

0040-111-5110-7660
	+20 in.
	“          “
	“          “
	"                   "

	26.
	"
	PT101-5B
	+2.5 in.
	“          “
	“          “
	"                   "

	27.
	"
	PT101-40B
	+20 in.
	“          “
	“          “
	"                   "

	28.
	Celesco

STRING

POT Type A
	DV-301-0020-

111-11X0 A
	+20 in.
	“          “
	“          “
	"                   "


NOTE 1:   CONNECTOR PINS FOR ALL TRANSDUCERS ARE JUMPERED PER THE FOLLOWING.
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NOTE 2:   D5 TRANSDUCER & S7AC MODULE MUST REMAIN PAIRED FOR VALID CALIBRATION.

APPENDIX B

DC-DC LVDT CALIBRATION DATA SHEET (TYPICAL)

                                  DC-DC LVDT-CALIBRATION DATA SHEET  (TYPICAL)

         NMIS NUMBER         M63148                 CALIBRATION RAW DATA DATE 11/29/89

         MAKE                 MODEL            SERIAL NUM.                  F/S DISP. INCHES                      EXC. VOLTS

         MOXON                D1110               10189                                         2                                           10.000

	
	             % OF F/S
	RUN #1 VOLTS
	RUN #2 VOLTS
	RUN #3 VOLTS
	RUN #4 VOLTS

	
	
	
	
	
	

	
	50
	.66916
	.66837
	.66921
	.66836

	R 
	40
	.54007
	.53918
	.54011
	.53918

	E
	30
	.40597
	.40506
	.40601
	.40505

	T
	20
	.27031
	.26942
	.27035
	.26942

	
	10
	.13591
	.13510
	.13594
	.13511

	
	0
	.00014
	-.00066
	.00019
	-.00063

	
	-10
	-.13566
	-.13641
	-.13559
	-.13636

	E
	-20
	-.27012
	-.27031
	-.27007
	-.27026

	X
	-30
	-.40507
	-.40509
	-.40505
	-.40504

	T
	-40
	-.53828
	-.53826
	-.53826
	-.53826

	
	-50
	-.66690
	-.66690
	-.66690
	-.66691


NOTE:   CONNECTIONS ARE:  RED +EXC, YEL +SIG, BLK -EXC, BLU -SIG,   


CALIBRATION TECH.


RET = RETRACTED
EXT = EXTENDED
P11

APPENDIX C

TYPE-B STRING POT CALIBRATION DATA SHEET (TYPICAL)

STRING POT - TYPE (B) -- CALIBRATION DATA SHEET  (TYPICAL)
         NMIS NUMBER    C67375                 CALIBRTION RAW DATA    DATE        03/07/90

   MAKE                 MODEL            SERIAL NUM.                  F/S DISP. INCHES                      EXC. VOLTS

    RDP 
       D2/200A
                  2865
                              0.4


                  6.000

	
	% OF F/S
	RUN #1 VOLTS
	RUN #2 VOLTS
	RUN #3 VOLTS
	RUN #4 VOLTS

	
	
	
	
	
	

	
	50
	.81513
	.81502
	.81511
	.81493

	R
	40
	.65144
	.65143
	.65144
	.65140

	E
	30
	.48859
	.48855
	.48861
	.48855

	T
	20
	.32601
	.32596
	.32599
	.32593

	
	10
	.l6304
	.l6302
	.l6305
	.l6300

	
	0
	.000l7
	.00007
	.00023
	.00010

	
	-10
	-.l6l49
	-.l6261
	-.16195
	-.16272

	E
	-20
	-.32310
	-.32538
	-.32302
	-.32426

	X
	-30
	-.48639
	-.48843
	-.48593
	-.48867

	T
	-40
	-.650l8
	-.65163
	-.65063
	-.650l4

	
	-50
	-.815l2
	-.8l494
	-.8l486
	-.81566


 NOTE:
RET = RETRACTED

EXT = EXTENDED
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APPENDIX D

TYPE-A STRING POT CALIBRATION DATA SHEET (TYPICAL)

                                      STRING POT - TYPE (A) -- CALIBRATION DATA SHEET  (TYPICAL)

         NMIS NUMBER      M63571              CALIBRATION RAW DATA  

DATE 02/09/90

         MAKE             MODEL                SERIAL NUM.             DISP. INCHES 
EXC. VOLTS

         BOURNS           l08                  
       104385                                 3 

      l0.000

	
	% OF F/S
	RUN #1 VOLTS
	RUN #2 VOLTS
	RUN #3 VOLTS
	RUN #4 VOLTS

	
	
	
	
	
	

	E
	0
	.104098
	.095253
	.09474
	.094879

	X
	10
	.85522
	.85519
	.85446
	.85521

	T
	20
	1.62103
	1.62104
	1.61186
	1.62112

	
	30
	2.37086
	2.37087
	2.36164
	2.37087

	
	40
	3.l227
	3.l227
	3.1198
	3.1226

	
	50
	3.8773
	3.8773
	3.868
	3.8773

	
	60
	4.6252
	4.6345
	4.6238
	4.6347

	
	70
	5.3712
	5.3805
	5.3765
	5.3888

	R
	80
	6.1268
	6.1509
	6.1321
	6.1509

	E
	90
	6.887
	6.9118
	6.8868
	6.9049

	T
	100
	7.6291
	7.6658
	7.6292
	7.6572


NOTE:

EXT = EXTENDED

RET = RETRACTED
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APPENDIX E

TRANSDUCER FUNDAMENTALS

E.1
DC-DC  LVDT TRANSDUCERS TREATISE


The LVDT is an electromechanical device that produces an electrical output proportional to the displacement of a separate movable core.  It consists of a primary coil and two secondary coils symmetrically spaced on a cylindrical form.  A free-moving rod-shaped magnetic core inside the coil assembly provides a path for the magnetic flux linking the coils.


A graphic of the LVDT operating characteristics is shown in Figure E-1.


When the primary coil is energized by an AC Source, voltages are induced in the two secondary coils.  These are connected series opposing so the two voltages are of opposite polarity.  Therefore, the net output of the transducer is the difference between these voltages, which is zero when the core is at the center or null position.  When the core is moved from the null position, the induced voltage in the coil toward which the core is moved increases, while the induced voltage in the opposite coil decreases.  This action produces a differential voltage output that varies linearly with changes in core position.  The phase of this output voltage changes abruptly by 180° as the core is moved from one side of null to the other.


The DC-LVDT maintains all of the desirable characteristics of the AC-LVDT, but has the simplicity of DC operation.  It is comprised of two integral parts:  an AC-operated LVDT and a carrier generator & signal conditioning module.  Small, yet rugged, the carrier system eliminates the volume, weight, and cost of conventional external AC excitation, demodulation, and amplification equipment.  The complete unit can operate from a simple DC power supply or battery.


Development of a practical DC-operated LVDT became possible when miniature, high performance, solid state components became available.


With advances in thick-film and microcircuit technology a practical hybrid microcircuit module could be manufactured containing all the electronics necessary to convert the transducer DC excitation to provide AC excitation to the primary of the LVDT and to demodulate and amplify the analog signal from the LVDT.  The entire signal conditioning module, mounted in tandem with the LVDT, adds only slightly to the overall length of the transducer.
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FIGURE E-1.   LVDT OPERATING CHARACTERISTICS

E.1.1
 SPECIFICATIONS
E.1.1.1 Electrical:

 Excitation  …………………………….
6 VDC Regulated (Model 1109),








10 VDC Regulated (Models 1110, 1111)


 Linearity  ……………………………..
0.1% of Full Range


 Ripple  ………………………………..
Less than 1% of Full Scale output voltage 








(50 mV RMS)


 Output Impedance  ……………………
Less than 100 ohms


 Insulation Resistance
 …………………
50 Meg-ohms at 50 VDC


 Dielectric Strength  ……………………
750 VAC, RMS, 60 Hz for 60 seconds


 Shielding  ……………………………..
Electromagnetic & Electrostatic


 Temperature Coefficient  ……………..
0.01% per Degree F maximum


 Repeatability 
 …………………………
0.01%  of reading

E.1.1.2 Mechanical:


 Construction  ………………………….
Corrosion Resistant Steel 


 Probe Extension  ………………………
1/8 Inch Diameter with a 2-56 Threaded End

E.1.1.3 Environmental:


 Operating Temperature  ……………….
- 20° to + 250°F


 Storage Temperature  ………………….
- 65° to + 250 °F
TABLE E.1:  MOXON PART NUMBER STRUCTURE
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E.2
STRING POTENTIOMETER TRANSDUCER TREATISE
The position  measurement  workhorse.

The PT101 is our most widely used transducer.  Such diverse applications as positioning shutter dampers for draft control, testing automotive suspension systems and monitoring lateral drift in space shuttle launching operations are common. Designed for linear measurements up to 750 inches, it provides a voltage output by means of a precision potentiometer.  A more rugged version is available for use in extreme environments.  This instrument will endure shock of 2.000 G's for six milliseconds and vibration of 10 G's from 10 to 2000 Hz without damage or changes in calibration.

FEATURES:
( 0.1% accuracy standard (most ranges)

( Resolution of 0.002 inch range dependent

( Ranges from 0‑2 to 0‑750 inches full scale

( "A" circuit full scale output approximates input

( "B" circuit simulates wheatstone bridge with zero at midpoint for use with strain gage conditioners.

(  Operates to velocities up to 300 in./sec.


Measurement  Output          Output        Approx. Cable       Max. Cable


Range
“A” Circuit
“B” Circuit
Tension
  Acceleration


Inches
MV/V/Inch
MV/V/Inch
Ounces
Ext.     G’s
Ret.


    2
468.5
1.0536
   27
37
25
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    5
188.5
0.4240
   11
  7
  5


  10
94.75
0.2131
   27
37
25


   l5
62.55
0.1407
   18
15
10


  20
47.38
0.1065
   27
37
25


  25
38.18
  .08587
   11
  7
  5


  30
31.32
  .07043
   18
15
10


  40
24.64
  .05542
   14
12
  8


  50
19.09
  .04294
   11
  7
  5


  60
16.34
  .03676
     9
  6
  4


  75
13.19
  .02967
     8
  5
  3


  80
12.45
  .02799
   14
  5
  3


100
9.887
  .02224
   25
  7
  5


150
6.176
  .01389
   16
  6
  4


200
4.964
  .01116
   12
  5
  3


250
3.882
  .008731
   10
  5
  3


300
3.311
  N.A.
   12
  5
  3


350
2.816
  N.A.
   10
  5
  3


500
1.978
  N.A.
   15
  5
  3


750
1.310             N.A.                  9                  5                      3
Specifications:

GENERAL

Range ………………………………….   0‑2 to 0‑750 inches

Weight ……………………….   20 ounces (to 50 inch range)

Case Material ...............……..............…..   Aluminum

Sensing System …...........…    Precision Potentiometer

Electrical Connector .....................   MS3102E-14S-6P

(Other connectors optional)

ELECTRICAL

Input Impedance

 “A” Circuit ............. 500 ohms std. Other options available

“B” Circuit ...........  1100 ohms std. Other options available

Output Impedance

“A” Circuit …   138 ohms max. std. Other options available

“B” Circuit ..……...   240 ohms std. Other options available

Excitation Voltage ...........................   25 volts max. AC or DC

Insulation Resistance ...........   100 megohms min. at 100 VDC

PERFORMANCE

Accuracy:2
2 and 5 inch ranges ................................   + 0.25% FS. max.

10 and 15 inch ranges ............................   + 0.15% FS. max.

20 inch and greater ................................   + 0.10% F.S. max.

Resolution     

2 and 5 inch range ......................................   0.08% FS max.

10 inch and greater..................................   0.008% F.S. max.

Thermal Effects:3
Zero...................................................................   0.002% / °F

Span .................................................................   0.002% / °F

Sensitivity .………..…............   See Specification Table

ENVIRONMENTAL

Temperature Range …………..…………...   0° F to +200° F

        (‑65° F to +250° F available)

Humidity .............................................….....   up to 90% RH
Vibration ......................................   up to 10 G's to 2000 Hz.

NOTES:

1. See Table for standard ranges. Longer ranges available…..     Consult factory 

2. Repeatability and non‑linearity errors included.

3. Over temperature range from 0° F to 200° F

4. 50 and 100 G's cable acceleration available on most  ranges

.

Measures both position and velocity simultaneously

The DV301 combines a precision potentiometer with a linear tachometer to provide both position and velocity outputs. Com​monly used in injection molding, it also measures the position and velocity of hydraulic rams, actuators and circuit breakers and provides inputs for programmable controllers. Excitation can be AC or DC. Velocity output is self‑generated and is useful down to 1.0 inch per minute or less.

FEATURES:

× Ranges from 0‑2 to 0‑750 inches

× Resolution of 0.002 inch range dependent

× 0.1% accuracy (position) standard (most ranges)

× Velocity linearity 0.1% standard

× Cable acceleration rates to 50 G's

× Available with adjustable electronic limit switches

Measurement
 Output 
Output
Output
Approx. Cable
     Max. Cable

Range
Velocity
“A” Circuit
“B” Circuit
    Tension
     Acceleration

Inches
At l00 IPM
MV/V/Inch
MV/V/Inch
Ounces
Ext     G’s
Ret.

    2
333MV
468.5    
1.0536  
   27
37
 25                5
134  
188.5     
0.4240   
   11   
  7   
  5

  10     
333  
  94.75    
0.2131  
   27   
37  
25

  15     
220  
  62.55    
0.1407  
   16   
15  
10

  20     
333  
  47.38    
0.1065  
   27   
37  
25

  25     
134  
  38.18    
  .08587   
   11   
  7   
  5

  30     
220  
  31.32    
  .07043   
   18   
15  
10

  40     
173  
  24.64     
  .05542   
   14   
12
  8

  50     
134  
  19.09    
  .04294   
   11   
  7   
  5

  60     
115  
  16.34     
  .03676    
     9   
  6   
  4

  75      
  92  
  13.19    
  .02967    
     8   
  5   
  3

  80      
  87  
  12.45     
  .02799   
   14   
  5   
  3

100    
206   
    9.887   
  .02224   
   25   
  7
  4

150    
352   
    6.176   
  .01389   
   16   
  6   
  3

200    
352   
    4.964    
  .01116   
   12   
  5   
  2

250    
352   
    3.882    
  .008731  
   10   
  4   
  2

300    
352   
    3.311               N/A
   12   
  4   
  2

350    
352  
    2.816         
    N/A 
   10   
  4   
  2

500    
352   
    1.978         
    N/A 
   15   
  4   
  2

750    
352   
    1.310         
    N/A 
     9   
  5   
  3
NOTES:

1. See Table for standard ranges.

2. Some units have slight over range, see test data.

3. Other connectors available.

4. Up to 50-inch ranges only

5. 100-inch range is 880 ohms +10%.

6. RMS value at 0.7 VDC output and above.

7. Includes linearity and repeatability.



Specifications:

Specifications:

GENERAL

Ranges1 ...........................……………..  0‑2 to 0‑750 inches

Over Range2 ........................................…..…………...  none

Electrical Connector3 .............…………... MS3102E‑14S‑6P


Case Material ...................……………..... Aluminum Alloy

Weight4 ...................................……………………..... 21 oz

Sensing System:

Position ........................…....... Precision Potentiometer

Velocity ...........................………........ Tach Generator

ELECTRICAL (Position)

Input Voltage .……....................... 25 volts DC or AC max.

Input Impedance

"A" Circuit ......………....................... 500 ohms + 10%

 "B" Circuit ................………............. 1100 ohms + 2%

Output Impedance

"A" Circuit .............................……….. 138 ohms max.

"B" Circuit .................................…………... 240 ohms

Sensitivity ...................................…..…………... See Table

ELECTRICAL (Velocity) 

Input .....................……………….. None (Self‑Generating)

Output Voltage..........................………………... See Table

Output Impedance5..................………….... 325 ohms ‑10%

Output Ripple6 .....................……………... 3% of Reading

PERFORMANCE (Position)

Accuracy:7
 2 and 5 inch range ..............…….... + 0.25% F.S. max.

 10 inch and 15 inch ranges ........…. + 0.15% F.S. max.

 20 inch and greater ..................…... + 0.10% F.S. max.

Resolution:

2 and 5 inch range ....…..………….. 0.08% F.S. max.

10 inch and greater ...…………….. 0.008% F.S. max.

Thermal Effects:

Zero ...................…..………… 0.002% F.S. / ° F max.

Span ...........................……………. 0.002% / ° F max.

PERFORMANCE (Velocity)

Linearity .........…………... + 0.1% FS max. (Best‑Fit‑Line)

Repeatability ...............………………..... + 0.1 % F.S. max.

Sensitivity ...........…………….... + 3% of Table Value max.

Thermal Effects:

Zero .............................…........………….. Uneffected

Sensitivity ................……………... 0.006% / °F max.

ENVIRONMENTAL

 Temperature Range..………………………. 0° F to 200° F

 Humidity .................…...……………….... up to 90% R.H.

 Vibration ..........…………………. up to 10 G's to 2000 Hz
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APPENDIX F

TYPICAL TRANSDUCER OUTPUT AS A FUNCTION OF EXCITATION VOLTAGE AND TRANSDUCER POSITION

F.1
TYPICAL TRANSDUCER OUTPUT AS A FUNCTION OF 
EXCITATION VOLTAGE AND TRANSDUCER POSITION


NOTE:
   RET = Retracted, EXT = Extended, EXC = Excitation, NP = Null Position

F.1.1
MOXON  1111-303-031, (Range = + 0.25 in).






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 0.125"


NP


EXT 0.125"

EXC(VDC)


  9.000


+ 0.2600 V


0.0


- 0.2600 V


10.000


+ 0.2800 V


0.0


- 0.2800 V


10.500


+ 0.3000 V


0.0


- 0.3000 V

F.1.2
MOXON  1111-403-031, (Range = + 0.50 in).







OUTPUT WHEN TRANSDUCER POSITION IS:





RET 0.25"


NP


EXT 0.25"


EXC(VDC)


  9.000


+ 0.2500 V


0.0


- 0.2500 V


10.000


+ 0.2800 V


0.0


- 0.2700 V


10.500


+ 0.2900 V


0.0


- 0.2800 V

F.1.3
MOXON  1111-503-031, (Range = + 1.0 in).






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 0.50"


NP


EXT 0.50"


EXC(VDC)


  9.000


+ 0.2600 V


0


- 0.2600 V


10.000


+ 0.2900 V


0


- 0.2900 V


10.500


+ 0.3000 V


0


- 0.3000 V

F.1.4
MOXON  1111-603-026, (Range = +  2.0 in).






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 1.0"


NP


EXT 1.0"


EXC(VDC)


  9.000


+ 92.000 mV

0.0


-  91.000 mV


10.000


+ 102.000 mV

0.0


- 100.000 mV



10.500


+ 107.000 mV

0.0


- 105.000 mV

F.1.5
MOXON  1111-603-027, (Range = + 2.0 in).






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 1.0"


NP


EXT 1.0"


EXC(VDC)


  9.000


+ 87.000mV


0.0


-  90.00mV


10.000


+ 97.000mV


0.0


-  99.00mV


10.500


+ 102.000mV


0.0


- 103.00mV

F.1.6
MOXON  1111-603-031, (Range = + 2.0 in).






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 1.0"


NP


EXT 1.0"


EXC(VDC)


  9.000


+ 136.000mV


0.0


- 133.000mV


10.000


+ 149.000mV


0.0


- 147.000mV


10.500


+ 156.000mV


0.0


- 154.000mV

F.1.7
MOXON  1111-703-031, (Range = + 3.0 in)






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 1.5"


NP


EXT 1.5"


EXC(VDC)


  9.000


+ 90.000mV


0.0


-  88.000mV


10.000


+ 100.000mV


0.0


-  97.00mV


10.500


+ 105.000mV


0.0


- 102.00mV

F.1.8
MOXON  D1110-FSCM-62767, (Range = + 1.0 in)






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 0.5"


NP


EXT 0.5"


EXC(VDC)


  9.000


+ 0.3000V


0.0


- 0.3000V


10.000


+ 0.3000V


0.0


- 0.3300V


10.500


+ 0.3500V


0.0


- 0.3500V

F.1.9
MOXON  D1109-502, (Range = + 1.0 in)






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 0.5"


NP


EXT 0.5"


EXC(VDC)


5.500


+ 2.300V


0.0


- 2.300V


6.000


+ 2.500V


0.0


- 2.500V


6.500


+ 2.700V


0.0


- 2.700V

F.1.10  RDP  D2/200A, (Range = + 0.2 in)






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 0.050"


NP


EXT 0.050"


EXC(VDC)


5.500


+ 177.000mV


0.0


- 185.000mV


6.000


+ 194.000mV


0.0


-  0.2000V


6.500


+ 0.2000V


0.0


-  0.2100V

F.1.11  RDP  D5/100AG/295 with S7AC, (Range = + 0.1 in)






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 0.100"


NP


EXT 0.100"


EXC(VDC)


9.000


+ 2.027V


0.000


- 2.027V


10.000


+ 2.027V


0.000


- 2.027V


12.000


+ 2.027V


0.000


- 2.027V

F.1.12  Sensotec  DLA-3625-01, (Range = + 2.5 in)






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 1.0"


NP


EXT 1.0"


EXC(VDC)


  8.001


+ 1.01577V


0.00020V

-  1.01255V


10.000


+ 1.01577V


0.00026V

-  1.01275V


11.000


+ 1.01577V


0.00022V

-  1.01276V

F.1.13  Celesco  PT-101-8B, (Range = + 4.0 in)






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 2.0"


NP


EXT 2.0"


EXC(VDC)


  9.500


+ 13.300mV


0.0


- 13.300mV


10.000


+ 14.900mV


0.0


- 14.800mV


10.500


+ 15.500mV


0.0


- 15.500mV

F.1.14  Celesco  PT-101-10B, (Range = + 5.0 in)






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 3.0"


NP


EXT 3.0"


EXC(VDC)


  9.500


+ 17.000mV


0.0


- 16.000mV


10.000


+ 17.800mV


0.0


- 17.000mV


10.500


+ 18.000mV


0.0


- 18.000mV

F.1.15  Celesco  PT-101-12B, (Range + 6.0 in)






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 3.0"


NP


EXT 3.0"


EXC(VDC)


  9.000


+ 13.000mV


0.0


- 13.000mV


10.000


+ 15.000mV


0.0


- 14.700mV


10.500


+ 15.600mV


0.0


- 15.000mV

F.1.16  Celesco  MDC-PT-101-0040-111-5110-7660B, (Range = + 20.0 in)






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 10.00"


NP


EXT 10.00"


EXC(VDC)


  9.000


+ 5.000mV


0.0


- 5.000mV


10.000


+ 5.700mV


0.0


- 5.700mV


10.500


+ 6.000mV


0.0


- 6.000mV

F.1.17  Celesco  PT-101-5B, (Range = + 2.5 in)






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 1.0"


NP


EXT 1.0"


EXC(VDC)


  9.000


+ 3.600mV


0


- 3.700mV


10.000


+ 4.000mV


0


- 4.000mV


10.500


+ 4.300mV


0


- 4.500mV

F.1.18  Celesco  PT-101-40B, (Range = + 20.0 in)






OUTPUT WHEN TRANSDUCER POSITION IS:





RET 10.00"


NP


EXT 10.00"


EXC(VDC)


  9.000


+ 19.400mV


0


- 19.600mV


10.000


+ 22.000mV


0


- 22.000mV


10.500


+ 23.000mV


0


- 23.000mV

F.1.19  Celesco  DV -301-0020-111-11X0A, (Range = + 20 in)






OUTPUT WHEN TRANSDUCER POSITION IS:





EXT 0



EXT+10"

EXT+20"


EXC(VDC)


  9.500


+ 8.900V


+ 4.000mV

0.0


10.000


+ 9.000V


+ 4.700mV

0.0


10.500


+ 9.900V


+ 4.900mV

0.0
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