DOCUMENTAZIONE DEL SERVOINCLINOMETRO

E’ un trasduttore di alta risoluzione e affidabilita per applicazioni di lunga durata (decine di anni) nel settore
militare e nell'ingegneria civile.

Per le sue caratteristiche costruttive non altera per invecchiamento le specifiche di linearita e sensibilita nel
tempo e, per questo, le fasi costruttive di assemblaggio e calibrazione seguono una procedura con ogni
sequenza controllata.

Quando l'applicazione e la misura sono un riferimento all'installazione, il servoinclinometro € il trasduttore
adatto a questo scopo.

Ogni singolo trasduttore & corredato dalla seguente documentazione e calibrazione.
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OCWEll | MERTIALSENSOR

Specifications
SMIC-S-14.5 Servo Inclinometer
Part No: 02550304-002

Performance
INPUE REANGE, oottt es sttt s et ee e e are e e s e st e e e to s s e e s et senn +14.5
Full Range Output (FRO - NOte 1) VDC 20.5%......cccuererirereereeeeeeeeeeeereseeseseerssssssesssssmssasns 5.00
Nonlinearity (Note 2) % FRO MAXIMUM........ccveiinemrisisireees e seseeeessseasessesesssssssssnesesssens 0.02
Scale Factor, VOIS/g, NOMINGL ...........cuceeueeeeieeecriecic e ceeeeeeesssessesessemesessessssseseessess e seeeeens 10.00
Scale Factor Temp. Sensitivity (SFTS), PPM /°C MaXimUm .....e.eeereeceeeeeeeeee s ceeeseeserenseses 100
Bandwidth (-3 dB), HZ NOMINGL ......ccecvuiueeeeeeieenereete et eaiees s seeeeese e e ses e e ean b s seas 5
Transverse Axis Misalignment
Output Axis Misalignment, ® MAXIMUM .......cccoveruereieeinicis et eeeesesereresssraseseaes 0.50
Pendulous Axis Misalignment, ° MaXimuUMm ...........ccocvveeeeeeeererereeeeeeeeeeereeeeesesersesses e 0.50
0° OUPUL, VOIS TANGE.....c.eceeeccererceeeer e crnseesie ettt s e e see s seeceees e e sesasenetanssems e 2.45%0 2.55
0° Output Temp. Sensitivity, VOIS /°C MaAXIMUM .....cveeveeeerreereeeseeeesee oo esseesesesoes 0.001
Resolution and Threshold, Lradians MaximMum ..........ccooueeeevivereeessseessiereeee e sresesseseenns 3.5
Electrical
Input Voltage Range, VDC...........oveievneieeeeesce e seeeseesee e esessasssssesesssassesss s seeseseen +15 to +30
INPUL CUITENE, MA, IMEBX...iieireiiieiitieteceisniet et e e e e eeeeeesesessaesssesstessseessseseseeeesese e eseeeeseee e e s 40
Output Impedance, ORMS, NOMINGI .........covveireeeeereeee e eeeee e ee e e eeeseeees s s ee e 10
NOISE, VIMS, MAXIMUM . ..eueeeveiieeei et eteeseeeste s e arseseesesesseseeesessesssessessssseseees e eeeee e ee e 0.002
Environmental
Operating TeMP RANGE ...vvvcriieireecricceeceeceeee et s st et s s e e e eessresemsesesesssse s sessesssessseas -55°C to +85°C
StOrage TOMP RANGE. .......cccoieee e rrerreetrere s st s sscmss et et eeceeeeeesesesesessssaraseseese e eesesseeaeaens -60°C to +90°C
SNOCK.......ce ettt et e se s bttt n s e ettt eeee et e e e s eeeeee st s 500g, 1 msec, ¥ sine
SN e s bttt eeee e nenr e et s teeas IP 65
Other

RoHS compliant.

Note 1: Full Range is defined "from negative full input angle to positive full input angle.”

Inclinometer output is proportional to the sine of the input tilt angle.
Note 2: Nonlinearity is specified as deviation of output referenced to theoretical sine function value, independent of misalignment.
SpecRev. E
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Test Parameters

EPA NUITIDE ...ttt sttt ee e e e e e e s e 11764
Enable Unit Leveling BEWEEN AXES? .........c.coveuiesereeeeeeeeeeeeeeeeeseseseressessseese s ees s s No
Does the unit have a dual redundant QUEPUL? ...........coeceeeeeeeereeeese e No
Print Customer Shipping SNEEIS? .......c.c.ceiieee e eesr et ee e et s st e seses Yes
Does this unit have 2 defiNed tESIS? ...........occiiricre oo ee e e st ees oo No
This part # is linked to this one for units that also require an upside-down test. ..................

For JDX units, this is the root part NUMDET.............coveeeeeeeeeeeeeeeeeeee e eeeeeee s

JDX St DEVICE OULPUL.......eeereee ettt sttt ee s et ses e e e e 0

SO UDX PEIAONANILY ........ouseuinerceeirreresteseseeestess st eses e et et stesseseeees e es s sss e 0

Set JDx Output Data Rate (Bandwidth) ...........c.cceoceueeriveeeeesereeeeecseeeeeeeeeeese e 0.000000
JDX Internal MOl NUMDET ..........vieieeecerececes e eeee e eesessesesesees et oo,

For JDX units, this islinearity offset, out of the 39 linearity points X-AXiS. ............co.eovevvevrs 0

For JDX units, this islinearity offset, out of the 39 linearity points Y-AXis. ...........co.coovvevevan, 0

For JDX units, this islinearity offset, out of the 39 linearity points Z-AXiS. .......co...ocovevrernn.... 0

V2 X-AXIS (POIAIY). ..ottt sttt ee et e et eeeeeeeaes cw
V2 Y-AXIS (POIAMEY).....iv ittt e eeee et e sesass s e eee e s e o ccw
V2 Z-AXIS (POIAMLY) oottt s e en s et eee e es s e sess e ee st CCwW
POSItIVE TEST VORAGE .....cc.euiiecececrrteeieieeceeec et ts e s e saes e es s e s ee e 240
NEGaAtIVE TESE VORAGE. .....ceeeecereecrere ettt enee et es s e 0.0
Precision of SF 0N fToNt PAGE ......ccveoiiureircriiteeit e ee st s esee e e eeeae s 2
Soak time at ach aNGIE iN MS........ocueuieieeeiceeceeceeee e 3000
Difference Between ReadiNgS () ... .ooveeevrireereereeereeeeeeeeeeereeeseeesessesss s s 35
DC/DC Turn On Minimum VOIBGE............cvueueerieerene oo eeeeerereeseessssssssesess s 0.0
Test DC/DC MInimum VORAGE? .....cccvuvuveereteiiiriiceee e ts e seses e ees e seees e No
Divisor for DMx Digital MEMS......cocoviiiriieeece e ese s eeesse e ees e eeess e se et 100
INPUL CUITENE LIMIE (MA).....cceeeeie ettt e re s e s s seassseeeesset oo e 40
PSU Current LMt (IMA) ....cciueecerereieeirececererei ettt erese s eses e teaeesteesssesss s e eeos 200
TESLO® THlL OF BIAS?... ..t riret st ee e st onesee et e e ee et ee et ee s 0° Tilt
TESE TEMPEIATUIET ........coceeeiee e rrere et eeeeeoer et e b se et e e e ee e e e e e e Yes
Temperature Test CONSISIS Of ......cccvviiieceicececeeit e eeeeeee et es s s SFTS & ZTS
USE BTS OF ZTS TEMMS ......ccmecrretietetee ettt e crest e eeeeesesessesssssees e e et ZTS
Substitute ZTS for BTS due t0 range or OUIPUL? ........ceeeeeeeeeeee oot oo No
RePOrt TEMPErature RESURS........c.cocvurieeereseeee e eeeesseeresese e s sees e s oo Yes
Extended Temperature REPOM? ........ccuieeccecccceeeeceeee et eeee e ereee e oot No
Test PendUIOUS OVEr tBIMP? ......ecceerieeceteeeee et ee e eese et re s or s No
RepOrt PeNdUIOUS OVEI tEIMPT ....oouececeeeeecstit sttt ee e ss s sesesseesssesesem st No
Number of TEemMPEratures REQUIMET ..........ovececoeemreee oo ceeeeeeeesess e e se e s e 3
Number of Calibration (JDx) Temperatures REQUINEH..........ceeeevvrvuruerrierene s eemeses e enes 0

Test ANGIE FOI SFTS ...t s ettt seeear et et e se e sse e 14.5°
Number of Temperature CyCles REQUIFE ......c..v..ecveeriuirieeeeeee e eessesesessesesemsss s 1
Degrees to overshoot temperature in automated Chamber. ...........ooeevveveeee oo, 10.00
Calibration S0ak Time iN MINULES. ........cc.cuceueriitiieeteiieceee e eeeeeeressesee oot see s 0
Verification Soak TiMe iN MINUIES. ..ot ee e ee s 60

In Range with temperature INCreasing. (JDX) ... ve.cceeeeeeecereeeeesseseeeseses e eesoess s 0

In Range with temperature decreasing. (JDX)........covceeeeevereerereeeeeeeee e e eeeesees oo es e 0

FIrSt TEMPEIALUE .......e.eeee ettt ee ettt eeee -65°C  +0/-3
SECONA TEOMPEIALUIE -.....ecueeeeeeeeeet et eeaerese e eseresseeesenee e ees e ettt e et eeeeseses e 22°C +4/-4
THIF TEMPIAIUTE ...t ceme ettt seseeeeeee e e e e se et e s seseses s see e 85°C +3/-0
TESEINPUL AXIS? ...t ree s e b et ee e e e e eeeeseeeentes e s s s e eeeeeeseeeee e e No
REPOM INDUE AXIST ...ttt ettt st eeeesseee s s e s s e et ee e e st ee oo No
TS OULPUL AXIS N ATP?.c.eueeieiee ettt et eeeeee e eeeseeeeae et e e s e e et et e et et e Yes
Report Output Axis MISAlIGNMENL?..........cucueeiieeeceeceeeeeee e eee et e ee e eeeee e ete e eeee s Yes
TESEPeNd AXIS N ATPY ..o rinirtstet it n et vassesn st e tem e e eees e e et s es e eeee s Yes
Report Pend Axis MiSalIgNMENL? .........ccouiuieeceeereccrescetseeres e eeseeessssss s Yes
TESt OMNOGONGILYT........occereererreri ettt es e s eee e es e et ees s e sems e e eeeees No
REPOIt OrNOGONENLY?........cv e cerresecceeeeeeee et e eees e e e evesesetevsssens s ee oo No
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StACKEA LERP PAI?.... oo ctitreiertiretetee ettt tet e sseseasessseasessseseseseeeesseesoesseseseesesessans No
BI@S/0® THEIN ATP? ..t itieceerererecrecee e sesenscss s ss e eseeesnes e s eses e e eeseee e s eeaseen Yes
REPOTE BIASIO® Tl .....ooeereierece et ceeeeseess sttt es s ese e s mee e et e senes e s e seenes Yes

Test Bias UNCErtaiNty?........c.ccveeeuieriereeeeee et rat e e eee e e e eeee s essesess s st st sees e s No

Is Bias Uncertainty Part 0 the ATP7Z.........ccccvieiietiiieeeeeeoeeeesse st seeeeesss s s essssssssesesssesssses No
Report Bias UNCEMAINLY? ..ottt seses e eeeeeeeeessr e s e se e s e essesenseon No

IS there @N BCCUMACY ESE?......cuceeeceeceeceeeeeeece ettt r e es e s et ee s st es s seeas No
ACCUFECY TESEIYPE «.e.ceee ettt s seeseemes et e s e ses e e s e eeeseser e LCA-130-1G
15 the accuracy teSt rEPOMIEA?.........cccceieereeeeee ettt vever st eees st st et s ese e No

IS this @ 410 20 MA UNE? .ottt s e et en et enas e eseees No

Is Voltage or Current measured, independent 0f @ 4-207 ........ccovvvvereeeeeeeeeereeeeeeereeeesrsrs Voltage
Report Full Scale Output, Scale Factor, 0F Both? ...........ceeeeeeeeeeeeeeeeeeeeeeeeees e sees e sorsees Both

Test EXteNded RANGET ........cuemurreriee et seeeee e eeeeeesssessnssassssss seeesesesssesesesees e oo No

Is Extended Range i INEAMLY? ......covveirueeirereeteaesct e s s seresesesesseseneese s eeneseesees No
Report EXtended RANGET ......c...ovvrrieeeeeceeiieeee ittt eseee e e s ssesssses et st ssss s ess s seses No

Use Centrifuge fOr the XoAXIS? ......cerecereeeeeectieetst st seee e et essseesesssssnss e s ensnees No
TESELINGAMEY? ...ttt st ensese et e sesee e e e e e eeee s ress s sessaes Yes

Test Linearity Over TEMPErAtUIE? ........c.voveiemeeeeeceeeeeeeeeeseeseseesesr et eeereeeeeeeeees s esesess s srenes No
Reverse Linearity Data X7 ...t sseer et ane s et s No
Reverse LINearnity Data Y7 ...ttt eesen s se st stese st st e eemeeeeoese s een No
Reverse Linearity Data Z7 .......ccvveniieniciiicecccreesnsesess s eassssesessa s seseess s es s esesssnenen No
Change Linearity ANgIEs t0 LINGAT §'S X7 ....c.c.cuevureeiererieeeeceeneeeeeeeeeeeesessssassssssssssssssessens Yes
Change Linearity ANgles t0 LINBAI G'S Y7 ..ot seeeee s et sesvssssseseesessenenesseen Yes
Change Linearity ANGIEs t0 LINBA G'S Z7 ......vuceereuvirioeeecmereecreeeeeeeeseesaresassssseeseseseseesseseens Yes
LINEarity Part OF ATP? ... eresemrisee et isabs etseeee s eseeeseeees e eresrssess e s e sensesens Yes
REPOMELINGAMLY?........ooreieiirit sttt st b et s s e s et ee e e essr s e s e se e Yes
Perform secondary linearity bubble teSt?.......oeoveiueeeieee e e e een No
Remove MISAlIGNMENT X7 ..ottt et et e esee e e s s ets s s s sttt ee e Yes
Evenly spaced X INQArity POINIS? .......ccvueeciveiuieiieieiie e eeerevetenessessteseeesesseeee e sessessesessaes Even

Is the linearity test automatic OF MANUAIZ..........c.c.ceeicveeriee et eee et eeresses s essemsenns Automatic
First X in@arity POSItION. .........coceiieeeeeeeecrires ettt eeeeeee e sas e ses st ss s ee e (-14.500°)
SeCond X [INEANLY POSHION. ..........ceeeeeeeeetee sttt et ee e e ee e e e eeee et e s st es sttt (-11.600°)
Third X n@arity POSIHION. ...ttt eeere e e sesee e e ee s e eseseesesse e (-8.700°)
Fourth X lINGANHY POSHION .......ccorvurirririrrrrereriitse e seeesse st svesseesasess e e rsesesees s e esesans (-5.800°)
Fifth X liNEArity POSIION ......ecereeerrreieietet ettt seer e et st seseeesse e e eres s e e ses e sesesessseseseses (-2.900°)
Sixth X iNEarity POSIION...........ceerererrrrerrrrtsrrnniest et ceeee et ceenesteee s e st sesessseenesesssees (0.000°)
Seventh X lIN@arity POSIION........c.cocoeeeriniirnieriect ettt e essere s e e seenanse s s s e saeas (2.900°)
Eighth X [INarity POSIION. ..ot iirivieririninteseiscce e sess st e e as s te s s sesesesseesseesesssenas (5.800°)
Ninth X iNEarity POSHION ........c.cocecririciririiriiere ettt e eee e ermrssesesraes s s eanens (8.700°)
Tenth X lINarity POSIION.........cccorur it sess et er e e e et e e s et s s sese e (11.600°)
Eleventh X Bnearity POSHION.........coo vttt s ee st {14.500°)
TESEHYSIEIESIST .....cviecerceeeetrecee et st re st asr st en sttt s ettt te e semeseeees No

IS Hysteresis Par of the ATP7......cvviiiceiiseeneeccceeseseeseseseeestsss e teesssessssseseesessoss e eens No

REPOM HYSLEIESIS? ...t cirits sttt eb et eee s e e e e veveemse s ss s e e e No

TESt Cross AXIS SENSIIVIEY?....c.c.ccereiee et et eese e e st e e se s s e res s sesenn No

RepOrt Cross AXIS SENSIIVILY?.........ceeeeerereierieerneie s siee st ecceseememses e e e ststssasssersssesessesesesens No

Test NAtUral FIEQUENCYT ... ccceieeeereec e certnts st ee e esesnssosesesees s e s eeeeee e e No
Report Natural FreqUENCY?...... ..ot seeess e sess st ase e et ses e sese e No

Add Frequency PIOt 0 ATP REPOM?......covueeiieeiieeeeeeieevesesreeeeesesesssesessseeeeessesessessesesssssssens No

TeSt BaNAWIALh? ...ttt et e s e ea et et sese st sessa s e ses e see s Yes

Farce Bandwidth SPEG 10 ATP7.....cccccieeieieie et esesse s eeeeeaeeee e esse s s sssesres s ese s No

Is Bandwidth Part 0f the ATP7.......cco vt erese e s s e e esese s Yes
Report Bandwidth? ..ot s ere s e st eeenen Yes
DYNAMIC REIEIBNCE ....ceeeeeci ettt eree e rne st et e en s e seeeeeeme e e e e s e LSBC and 5V/g
Dynamic Flat RESPONSE (X} ....cveurrverrrririsiensrsseres e srssessere e steeeessessnsssseseees e e s eesens 6.0dB
Dynamic Flat RESPONSE (Y) ...c.urieeeircesrntnere et tsieemssesssssstse s esee st eeeeesesessessesssasensasnerans -Inf dB
Dynamic Flat RESPONSE (Z) ......ovveucerierierreeetcietececceteeseeensensseesseesssmsssases seesssesssessonsssssssssons -Inf dB
Bandwidth IMIts X-AXIS........coceereeiireieisiininie e sss e eesstsseses s eeeesveeesesessesesssssese e e 4t06 Hz
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TESE STANG 0 USE ...uviimeereceeci et ee e st s e e s s e e e e esse e Any

1S e UNIE ON HOIAP .......cveeteec ettt eses e st No

X FSO Calibration SPEcs (VDC) oo From 4. 0875 10 5,015
X 0° Tilt Calbration SPECS ........cueueverieeieisieeeieeeeereeeeeeessesee s enems e ressss et s s eeee et eeeeeeeeeeeeeeme e +0.0250 Max

X Bias CaliDration SPECS ........ccevuerureecieeeeisetiest i seee e e e s esee s teseessee e eeee s eees e % 0.0000 Max

X Output Axis Calibration SPECS........ccvuvirvcreeeeeecteecsctetse e eeeeeesee e sesesees et ess s ses e sese s % 0.25° Max

X Pendulous Axis Calibration SPECS..............ccuumuiecuiriieereececeeeeesseseeseesesssssesss s e soes e +0.25° Max

REPOI COMPIELE.......cuteceteiesieeceecmrecret sttt et se s e sa e st eeeeeseeees e s eee s s eees seee et et es s e s e e seeeenn
02550304-002 ) ECO # 26747
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Test Data
X-Axis
Scale Factor 9.9851 Volts/g
Full Scale Output 2.5001 vDC .
Output Axis Misaliagnment | 0.053°
Pend. Axis Misalignment | 0.070°
0° Tilt Output 2.5125VvDC
Biag- . 0.0034 VDC
Bandwidth 5.7 Hz
Noise 0.0000 Volts rms
_Input Current 23 mA _
Temperature Data X-Axis
Temperature SFTS 0° Temp Sens.
°C (PPM/°C) (Volts/°C)
‘ From -56.5 to 23.6 57 0.000112
From 23.6 to 86.5 92 -0.000143 ]
Linearity Data X-Axis
Input Angle (°) Measured Output | Calculated Output Calculated Error
(VDC) (VDC) Deviation (% FRO)
-14.500 0.0127 0.0123 0.0004 0.008
-11.600 0.5048 0.5047 0.0001 0.001
-8.700 1.0022 1.0022 -0.0000 -0.000
-5.800 1.5034 1.5036 -0.0001 -0.003
-2.900 2.0072 2.0075 -0.0003 -0.005
0.000 2.5125 2.5127 -0.0002 -0.004
2.900 3.0177 3.0179 -0.0001 -0.002
| 5.800 3.5217 3.5217 -0.0000 -0.001
8.700 4.0229 4.0229 -0.0000 -0.000
11.600 4.5204 4.5203 0.0001 0.001
14.500 5.0128 5.0125 0.0003 0.006
Standard Error X-Axis % FRO = 0.004
Report .
COMPIBLE. ...ttt st e eoeoeeeeeeeeoeeeoeoee
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