9155D-775/778 Optical Encoder
Product Overview
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Reference Accelerometer

o Air-Bearing Shaker uses 10 mV/g quartz
element

— Approx 0.005g resolution

* Long-stroke uses 500 mV/g quartz element
— Approx 0.00015g resolution

e |ssues at low frequency
— Amplitude limited by stroke
— Low output from reference
— Poor signal to noise ratio
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Air-Bearing Shaker Reference at:
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Optical Reference

e Input to the Photo Detector varies based
on relative positioning between index

grating and optical scale P'?tmﬁfm,' i
| I jIE -
LED 3 I'_LE Photocurrant
* One cycle represents 20um of -y . autiit
movement Readhead w
window . ! Index grating
» The cycles are reconstructed to i '

determine the position (displacement) of

the scale at a given point in time
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scale profile Gold plated

» The derivative of displacement vs. time scale facets

IS taken twice to get acceleration L—» ~ Lacquar scale
« Two encoders with a 90 degree offset o

are used to determine direction 20 pm
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Optical Reference - Strengths

 Resolution of optical encoder is based on
displacement

— Best resolution at full stroke
 Frequency range response down to DC

e Superior uncertainties similar to those
obtained by a laser interferometer
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Optical Reference at:

10 Hz 2 Hz 0.5 Hz

Test Sensor Manitor Test Sensar Monitor Tesk Sensor Monikar
Manufacturer PCB Manufacturer PCB Manufacturer PCE
Mocle| Number 0804199 Madel Number 0804199 Made Mumber 0804199
Serial Number 100543 Serial Number 100543 Serial Nurmber 100543
Operation Type Acceleration Operation Type Acceleration Operation Type Acceleration
1D Number 1D Mumber ID Number
Customer Custarmer Customer
0.012- 0,00037 - -0.0001 -
-0.0001~
0,005- 0.00000-
2 g ~0.00025- 1 ~0.0002-
£ 0000~ = 0,00050- =
-0.0003 -
0.005- -0.00075-
-0.010-, I | | -0.00112-) i ! ! -0.0004 -, | | |
0.000000  0.100000 0.200000  0.299990 000000 050000  1.00000  1.49998 000000 200000 400000  5.99990
Seconds Seconds Seconds
Harmonic Distortion (%) [2.8046 Harmanic Distortion (%) |7.3908 Harmonic Distartion (%) [249.6532
Signal / RMS (dB) -0.0037 Signal / RMS (dB) -0.0877 Signal / RMS (dB) -22 2810
I —— I I ——
Standard Sensor Monitar Standard Sensor Monitor Standard Sensor Monitor
2513~ 3877 3749
2000~ 2000-
1000-
E o E o £ 0-
-1000- -2000- -2000-
2480~ ! | 1 3820 ! ! ! 3954 -, \ ! |
0000000 0.100000 0.200000  0.299990 0.00000 0.40000 0.80000 149955 000000 200000 400000  5.993%0
Secnnds Seconds Seconds
Harronic Distortion (%) [0.6817 Harmonic Distortion (%) [1.9199 Harmanic Distortion (%)  [5.3174
055(%) 0355(%) ; 055(%)
F7 & Sinal/RMS () [125.1475 bz o4 Signal /RMS (dB)  |121.8563 52 |54 Signal /RMS (dB)  [112.3916

N = (P a® NN F F i

MODAL Patent Pending $P CB PIEZOTRONICS




Optical Reference — Limitations

 Limited High Frequency Range
— Resolution is a dependant on displacement

 Recoll of shaker body causes errors in
measurement

« SUT must have adequate resolution to achieve
adequate signal to noise ratio

» Typical sensitivities and resolution

10 mV/g = 5 mg resolution

100 mV/g = 0.5 mg resolution
1000 mV/g = 0.05 mg resolution
Seismic = 0.005 mg resolution
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Shaker Acceleration Limits and Resolution of References
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Optical Encoder Products

. 9155D-778 w

— Retrofit to Air-Bearing
Shaker

— Adequate for high
resolution test
Sensors

e 9155D-775

— Mounts to APS long-
stroke shaker

— Provided as the low-
frequency primary
grade offering

Patent Pending




Typical Users

 High Sensitivity Accelerometer Users
— Particularly Seismic

 National Labs
 Primary Calibration Labs
 Regional Calibration Labs
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