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A computer analysis of the closed loop performance of the
flight sensor was performed on 15 September. This analysis was
necessary; since the curves generated for Figure 4 of TP 2365522,
the acceptance test at LLaCoste and Romberg, were based upon nominal
sensexr parameters and the allowable tolerances on the parameters
were not included. Therefore, the test results showed the flight sensor to be
out-of-tol erance with respect to Figure 4. Using the computer analysis
with the measured sensor parameters, Figure 4 was revised accordingly
and the flight sensor was found to be within tolerance.

The nominal plate spacing used in the curve was 508 microns. The
actual sensor was 520 microns (Specification is 530 microns maximum).
Attached are the results, attachments 4 and 5, and program, attachments
1, 2, 3 and 6, for the computer run that includes the actual sensor
parameters of i) plate spacing and ii) stop to stop beam deflection. The
two curves, attachments 4 and 5, show the upper limit and lower limit
for the acceptance curve of Figure 4 based on these parameters.
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wx xkCONTINUCOUS SYSTEM MODEL ING PROGRAM® ¥ X%

*x&xPROBL EM INPULT STATEMENTS*#x

UINIT=04oDELG=1eE~6
KAMP=1T785
¥VSAT=1l4.,
ERRX=0.
51:‘10401 108612034)
MASS=.0225
MRATIC =1.
DR=1437
KINT=.02
PRC=10.
FREQ=3300
EPS=8.85E~12
AREA=2.E~-4
CSTRAY=30.E~12
VOSC=.5
ONOT=.5¢0E-3
VNCT=6.4
RLOAC=5 +E6
ETA= 1,45
CNOT =EP S*AREA/DNOT
OMEGA=2%3,14159%*FREQ
KS51=2*0MEGA*RLOAD*CNOT
KS2=CMEGA*RLOAD*(2 ., *CNOT+CSTRAY)
KS3=SQRT(1le+KS52%%x2)
KS=K S1*E TA/KS3
KDEMOD=2.,/3.14159
PHI=ATAN(1./KS2)
A={2.*CNOT*ETA%%2) /DNOT **2
KNL={1,~KS*COS(PHI)) *vQSC**%2
KN=o S*%AX(KNL+2.¥VNOT#%2)
KA=2+*CNOT*VNOT*ETA/DNOT
$2=2%3,14159/(PRO*SQRT(MRATIO))
KEX= 1o/52%%2
K XS=KS*vO SC/DNOT
KXP=KXS%XKAMP
KXD= KXP*KDEMOD
KXINT=KXD*KINT
KED=KEX*KXD
KEINT=KEX®*KXINT
KINTFD=KA/MASS/DR
KLOOP=KEINT*KINTFD
IKLOGP=1./KLOOP
IKEINT=1./KINTFD
IKXINT=IKEINT/KEX
IKSINT=IKXINT/KXS
IKPINT=IKSINT/KAMP
FKOINT=IKPINT/KDEMOD
FRMUMG =5.22E-3,TID0OMG =2.44t-6
SXD=LeE~ 7%k XD
SNO=1.E~10%KXD
SXP=1.E-T*KXP
SNP=1.E=10%KXP
SXS=1.E~T*#KXS
SNS= 1eE~10%2KXS
FRMXI=8.,E-8%IKEINT
FRMN [=8 +E- L1* IXKEINT
FRMXD=FRMX [ *FRMOMG /KINT
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FRMND=FRMNI*FRMOMG /KINT
FRMXP=FRMXD/KDEMOD
FRMNP=FRMND/KDEMOD
FRMXS=FRMXP/KAMP
FRMNS=F RMNP /KAMP
FRMXX=FRMXS/KXS
FRMNX=FRMNS/KXS
TIDXI=2.5E— €% KEINT
TIONI= ¢ .E~8*IKEINT
TIOXD=TIDOXI*SQRT(TIDLMG *%2+.0004*%2)/KINT
TIOND=TIONI*SQRT(TIDOMG *%2+.,0004%%2) /KINT
TIDOXP=TIDXD/KDEMUD
TIONP=TIODND/KOEMUOD
TIDXS=TIOXP/KAMP
TIONS=TIDNP/KAMP
TIOXX=TIDXS/KXS
TIONX=TIDONS/KXS
AT IDOXD=ATIDXI*SQRT(TIDCMG *#%2+,.0004%%2) /KINT
ATIDND=ATIONI*SQRT(TIDCMG *#%2+,0004%%2)/KINT
ATIOXP=ATIDXD/KDEMOD
ATIONP=ATIOND/KDEMOD
ATIDXS=ATIDOXP/KAMP
AT IDNS=ATIDNP/KAMP
ATIOXX=ATIDXS/KXS
ATIDNX=ATIONS/KXS
XINIT=DELG*( 1. +ERRX)/DR/S2%%2
DYNAM
XX=X%KS%vOSC*KAMP/DNOT
PRUCED UPD=BLK{ XXy XXABS, LEG,SHI,KDEMUD)
XXAB S=ABS{XX)
IF(XXABS-5. ) lsls2

1 UPD=XX*¥KDEMOD
G0 TO 3
2 LEG=SQRT(XX**2-5, *%2)

SHI=ATAN( 5 +/LEG)
UPU=XX*KDEMOD*{1.—-COS(SHI)) +5 o *{1.-(2./3.14159)%SHI)
3 CONTINUE
ENDPRO
UPDN=LIMIT{-VSAT,VSAT,UPD)
UU=KINT*UPDN
UUU= INTGRLIUINIT,,LU)
U=LIMIT{=-VSAT,VSAT ;UUVU)
UNORM=U#K A/ ( MASS*DELG)
FEED=(KA*U=X*KN-A%xXkU%k%2) /(MASS*DR)
ERROR=DELG/DR-FEED
DX=E RROR—2 ¢ #S]1 #52%D-S2%52%X
DXX= INTGRL(Ce yDX)
PROCED O=CLK{XsDXX)
IF (ABS{X)=.50E—4) 6,747

6 D=0DX X
GO TOU 15
7 IF [ X=+S0E=4) 1]1+8+8
8 IF (DXX) 999,10
9 C=DXX
GO TO 15
10 0=0
GO TO 15
11 IF (DXX) 10412412
12 D=DX X
15 CONT INUE
ENDPRO

XXX=INTGRLUXINIT,D)



o A.I.M lUb'B‘ (5')
o X=LIMIT{-450E~49.50E-4y XXX) o
e . ¥Y=0EBUG(1,0.) | : .
. .TIRER DELT=9S5,,FINTIM=100,PRDEL=2, 0UTDEL=2,
. ABSERR UUU= Lo E=4 sDXX=14E-10,XXX=],E-9
RELERR UUU= Ll o E=3 sDXX=1sE-3 9 XXX=1.E~-3
. PRTPLT UNORM
. LABEL GRAV XSTEP RESP EARTH OPER DELG=100 UGALS,T=10,
. METHOD RKS
. END
. RESET PRTPLY
RESET RANGE
RESET LABEL
PARAM PRD=9,S51=(1:2691.68,42.1)
LABEL GRAV XSTEP RESP EARTH OPER DELG=LO0UGALST=9
PRTPLT UNCRM
END
RESET PRTPLT
RESET RANGE
RESET LABEL :
PARAM PRDO=8,S1=(1s191+49,1.87)
PRTPLT UNORM
LABEL GRAV XSTEP RESP EARTH OPER DELG=100 UGALS,T =8.
.END
RESET PRTPLT
RESET RANGE
RESET LABEL
PARAM PRD=8e55S51=(105491419¢1.97)
PRTPLT UNURM
LABEL GRAV XSTEP RESP EARTH OPER DELG=100 UGALS,T=8.5
END
RESET PRTPLT
RESET RANGE
RESET LABEL
PARAM PRU=9¢59S1=(1s3391a7752.22)
LABEL GRAV XSTEP RESP EARTH CPER DELG=100 UGALS,T=9,5
PRTPLYT UNORM

- END
sToP
CUTPUT VARIABLE SEQUENCE
CNOTY OMEGA K52 PHI KS3 = KSl1 KS KN1 A KN
KDEMGD K XS KXP K XD S2 KE X KED KA KINTFD KXINT
KEINT KLOUP IKLOOP IKEINT IKXINT IKSINT IKPINT IKDINT SXOD SND
SXp SNP SXS SNS FRMXI FRMXD FRMXP FRMXS FRMXX FRMNI

FRMNG FRMNP FRMNS FRMNX TIDXI TIDXD TIOXP TIDXS TIOXX TIDNI
TIODNG TIDNP TIDNS TIDNX ATIDXD ATIDXP ATIOXS ATIOXX ATIDND AT IDNP
ATICNS ATICONX XINIT X XX uPD UPDN uu Uuu D

Jd FEED ERRCR DX DXX XXX UNORM Y

PARAMETERS NOT INPUT OR OUTPUTS NOT AVAILABLE TC SORT SECTIUN®#%%SET TO ZERU%X%
ATIDXE ATIDNI XXAB S LEG SHI1 '

OUTPUTS INPUTS PARAMS INTEGS + MEM BLKS FORTRAN | OATA CODS
82(500) 192(1400) 34(400) 3+« 0= 3(300) 97(600) 55

 ENDJOB

PARAM UINIT=0.,DELGS Lo E-6
PARAM KAMP=1785
PARA& VSAT3L4.
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UHPUN =2 34354lk-Ul 9] = 9.0
ERRCR = 8,1335E-07 X = 1.1833€-06
CEBUG OUTPUT KEEP= 1
Ti8E = (.0 DELT = 2.GOCOE 00 DELMIN= 1.0000E~05
UUTDEL= 2.CC00E CO uuu = 0.0
Uy = 6.7G85E-03 0x = H,3423E-08
12CCC3= 0.0 XINIT = 1.1833E-06
VSAT = 11,4000 01 ERRX = 0,0
- MRATIO= 1.000CE 00 DR = 1.3700€ 00
FREQ = 13,3000 C3 . EPS = B8.8501E-12
. VOSC = 5.00C0E-01L ., ONGT = 5,20C0E-04
~ ETA = 1.450CE 00 FRMCMG= 5.2200E-03
ATIONI= 0.0 XXABS = 5,2688E-01
CNOT = 3,4039€-12 OMEGA = 2,0734€ 04
_ KS3 =  3.6448E 00 KS = 2.5942E-01
o A = 5,2634E-05 KN1 =  1.8726E-01
52 = 7.854CE-0] KEX = 1l.6211E 00
KXD =  2.8346FE 05 KXINT = 5,6692E 03
KINTFD= 3,941 4E~06 KLCOP = 3.6223E-02
IKXINT= 1.5651E Q5 IKSINT= 6.2742E 02
SXD = 2.8346E-02 SND = 2.8346E-05
SXS$ = 2.4944E-C5 SNS = 2.494%E-08
FRMXD = 5.2977€~03 FRMND = 5,2977E-06
FRMXS = 4,6619E-06 FRMNS =  4,6619E-09
TIDXI = 6,.,343CE~01 TIDNI = 5.0744E-C3
TIOXP = 1,99276-02 TIDNP = 1.5942E-04
TIDXX = 4.,4755€E-(8 TIDNX = 3,5804E-10
ATIDXP= (0.0 ATIDNP= 0,0
ATIDXX= C.0Q ATIDNX= 0.0
UPDN = 3,3542£~01 V] = 2.0
ERRUR = B,1335E~(C7 X = 1.1833E-06
VARIABLE MINIMUM TIME MAXIMUM TIME
UNURM 0.0 0.0 9.9663E~01 1.0000E 02
GRAV XSTEP RESP EARTH CPER DELG=100 UGALS,T =8,
MINIMUM UNJORM  VERSUS TIME
B C.0 Si = 1.1000E 20
TIME UNGRM I
0.0 C.0 +
2.COCOE 00 7.3743E~-(C2 ———
4.00C0€ 00 1.49COE-C1 e ———
6.C000E 00 Z264210E-Cl  wmemmemwcomoee +
8,.C0COE 00 2.9091E-C1 o i e e +
1.00C0E 01 3.54¢1E-01 m——————— e
1.20C0E G1 4.1308E~-01 +
1.4CC0€ Ol 4:6648E-01 +
1. 60C0E 01 5.1515€~-C1 +
l.a000F N 5.5944F-C1

" e i e e i i e A iy o e 2 e
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1.6689E-08
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688E-01

FEED = -8.3422£~-08
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XXX = 1.1833E-C6
VINIT = 0,0
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PRD = 8,0000¢ 00
CSTRAY=  3,0000£-11
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ATIOXI= 0.0

SHI = 0.0

KS2 =  3.8160E 00.
PHI =  2+5629E~01
KA = 1e2149€-C7
KXP = 4,4526€ 05
KEINT = 9,1906E 03
IKEINT= 2,5372¢ 05
IKDINT= 5.5213€-01
SNP = 4.4526E-05
FRMNI = 2,0298E-05
FRMNP = 8,3216E-06
FRMNX = 1.8689E-11
TIDND = 1.01496-04
TIONS = 8.9311€-08
ATIDND= 0.9

ATIDNS= 0.0

uPD =  3.3542£-01
FEED = -843422€-~08
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