4220602
ADDCK




-

o 3!'!“‘19 ELECTRIC I'cu.ss. LTR, lomunou Inmm ls:wuc: NO. REV. LTR.
4 SPACE DIVISION . U 1B50 CAMS 235
; PHILADELPHIA e, — — —
PROGRAM INFORMATION REQUEST / RELEASE *USE "'C'* FOR CLASSIFIED AND *'U"* FOR UNCLASSIFIED
© W Jerry D::FG11er, Project Engineer T E.J. Savitsky, Manager
Analyzer Programs Analyzer Programs
Room U-3035 - Ext. 2518 Room U-3035 - Ext. 2956
DATE SENT DATE INFO. REQUIRED PROJECT AND REQ. NO. REFERENCE DIR, NO.
10/2/80 2F3

SURECT

ACCELERATED LIFC TEST REPORT - CEC-1000 PRESSURE TRANSDUCER
INFORMATION REQUESTED/RELEASED

The aging procedure defined in PIR 1B90-CAMS-205 was completed on CEC Pressure Transducer
Part Number 1000-173, S/N 4240.

RESULTS

¢ Overall worse case change in performance occurred at 350°F and was a zero shif:
of -.413% of Full Scale.

e Unit aging is unnecessary since pressure transducer contains no age sensitive materials.
® Aging test served to increase confidence in comoonent reliability.

SPECIMEN

The specimen included CEC Transducer S/N 4240, (see Attachment 1) mating connector P/N 17020
and ~50 feet of cable fabricated from Raychem Spec. 44 twisted shielded pair.

| DISCUSSION
' Log of key test activity is summarized in Table 1 and followed by a brief description of
each,
TABLE 1
TEST LOG
ACTIVITY LOCATION DATE
Acceptance Test Procedure CEC 4/39/79
Dated 7/7/77
_‘| Accelerated Life Environment GE-SD 8/ 2/79 to 8/17/78
Radiaticn Exposure Isomedix, Inc. 8/7%
Seismic Event - ‘Acton, Acton, Mass. 10/79
Acceptance Test Procedure CEC 3/2/80
Dated 7/7/77
CQE a2 150
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PIR 1B50-235

Pre and Post Performance Tests

Both tests were performed at CEC to the 1000-04 (173) Acceptance Test
Procedure dated 7/7/77 modified to include the linearity and hysteresis
run at 250°F, Results were excellent with maximum deviation occurring
at 350°F as a zero shift of -.413% of full range relative to the 4/9/79
test. The CEC calibration data summary is included with this report as
Attachment 2.

Accelerated Life Environment, PIR 1890-CAMS-20%

To verify the long term operation requirements, the pressure transducer was
subjected to the procedure presented in Attachment 3. The aging of the
pressure transducer was performed by using present state-of-the-art aging
technology. This technology allows acceleration of the time/temperature
aging effects artificially by increasing the temperature. The pressure
transducer contains both metallic and non-metallic components. The
deterioration due to aging effects on the metallic components is judged

to be insignificant. The aging of the pressure transducer was therefore
based on its non-metallic materials only,

It is known for many non-metallic materials, that the degradation process

can be defined by 2 single temperature-dependent reaction that follows the
Arrhenius equation:

k = Ae (1)
where,

k = reaction rate

A = frecuency factor

Ea = activation energy

kg = Boltzmann's Constant (8.617 x 10-5 ev/°K)

T = absolute temperature
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It is further noted that, for many reactions, the activation energy can
be considered to be constant over the applicable temperature range.
Equation (1) can be transformed into a form which yields an acceleration
factor to define a given anount of thermal degradation. The form is:

h ey
kg (T] TZ) (2)

t1/t2 = e

t7 = accelerated aging time at temperature N

t2 = normal service time at temperature T2

T1 = accelerated temperature T1 (°K)

T = normal service temperature T2 (°K)

Equation (2) can be used to derive the accelerated aging times for materials
with known activation energies.

Normal operating temperature for the transducer is 120°F. The transducer
( was operated for 14 days at 300°F as presented in Table 2. From
equation (2), this would age to greater than 40 years any material with

an activation energy less than .81 eV. This would include most organic
materials.

Aging Analysis

Table 3 describes the non-metallics in the pressure transducer. Both
materials are included in the following 1ist of materials that are considered
to not have significant aging characteristics:

Silicon semi-conductors, resistors; tantalum dry electrolytic
capacitors; ceramic capacitors; dry paper and plastic film
capacitors; mica capacitors; glass capacitors; integrated
micro-electronic devices; hybrid micro-circuits; steel,
aluminum, copper, epoxy fiberglass G610, G11, or equivalent;
brass, ceramic, and glass-filled diallylphthalate.

Since there are no age sensitive materials in the transducer, no aging prior
to seismic is required. The temperature aging test serves as a confidence

test in the pressure transducer reliability. A detailed "aging" test log
is presented in Table 2. :

No detectable change observed in unit performance or visual appearance,

$C23-50g-17-18-0
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TABLE 2

AGING TEST LOG

DATE ACTIVITY COMMENTS
7/18/79 Chamber Chambe -~*~a>sphere was
: Installation humidifs  with 15 m1 H20.

7/19—+8/2/79 Low Temperature 145°F with chamber total

Operation pressure variation of
15.8 to 17.6 PSIA.

8/2/7% Initiate Aging Chamber was cooled to

Environment ambient and opened to allow

transducer inspection.
Atmosphere preparation
included 1/2 atmosphere of
2% Hp/N2 and water vapor
(15 m1 of water). Chamber
wes sealed and temperature
set for 300°F.

Temperature Pressure v

0
(°F) (PSIA) (mv)
8-3 Aging Environment 302 53.5 18.73¢
8-6 2 302 £5.3 18.247
8-7 " 302 53.5 18.804
8-8 . 302 49.4 17.464
8-9 : 302 4%.3 17.364
8-10 " 302 4c .4 17.282
8-13 Y 302 47.2 16,78
8-14 | 308 42.7 17.574
8-15 . . 305 43.5 17.525
8-17 (8:30) ¥ 308 4z2.6 17.258
8-17 (15:00) . 305 42.4 17151
8-17 (15:10) | Terminate Aging Set heat for 125°F -
' Environment
8-20 (11:45) 129 26.2 7.83¢8
(11:50) | Terminate Test Shut off heat, open the chamber

and remove the specimen

I-4
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TABLE 3
PRESSURE TRANSDUCER - NON-METALLICS

COMPONENT MATERIAL COMMENTS
Bridge Substrate Silicon Oxide Si0; Thin coating *~ which
resistors arc mounted.
Resistors "Ceramicite" (CEC) Resistors are wire wound,
Ceramic nickel coated with Ceramicite

which contains A1, Pb. Glass.

Radiation Exposure

The Transducer,connector and cable assemdly was delivered to Isomedix for

a radiatjon exposure of 1.2 x 106 Rads/hr. for a tota’ integrated dose of
3.2 x 107 Rads. Dose certification is included with this report as

" Attachment 4. No detectable change in unit performance or visual appearance

was observed during post exposure evaluation.

Simulated Siesmic Event

The specimen was subjected to the environment described in GE-SD Procedure -
250852 as part of H2 Analyzer P/N 47E240609 System Seismic Test. Test
details are presented in the '609 system Qual Test Report.

& J7 /‘%_,‘ Concurred:

*ry D. Fuller, Project Engineer dward 4. th%&g;:!aa&g’?---
Analyzer Programs Analyéer Prograffs
Room U-3035 - Ext. 2518 Room J-3035 - Ext. 2956
/mes
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CEC" IOOO-04 Sputtered Thin Film
High Temperature
Pressure Transducer

S NAMEL S=30000 PSIi

rre .

° Long-?erm Stct:mtg Providing leng-term stability and reliadility, CZC Sputtered

Gage Pressure Transducers are the mcst accurate thin film

transcucers availadle. Pericrmance stability is =2.1% fer

extenced cperaticn at any cemblinaticn of csnstant pressure
g h’Igﬁlg Relicbie : and temperature within the operating range. The CEC 10C0-04

has a compensated tamgerature range of 75°F 1o = 400°F,

and an operable temperature range of —&3°F to =45Q0°F.

Thre thermal errcrbanc perfcrmance is typicaily Serter than
e High Perfcrmence 0.5% within any 50°F temperature sanc.

Acvanced techniques of sputtere< fim cezcsition create
sensing elements with 3 maximum comginec errcr for nen-
lineanty, hysteresis, anc . 2n-repeatatiiity of =025% of the

e fcvenced Senscr Design qull rene eutput

Availabie in many stancard ranges from 15 t¢ 10,000 psi,

the CEC 1000 Series also feature an inngvative dousle-case

- Rugged Ducl (cs2 Iscicticn  isclation. The basic sputtered senscr is electrsn ceam
weidec to the pressure champoer/acagter which alsc

provides a high cegree of mechanical isclaticn frem
mounting torque effects. The sputtered senscr is weil

isclated from extamal case effecis since the case is welicec’

tc the pressure chamber/adapter ang nct in ssntact with
any pcrton of the senscr. .

CEC Sputiered Gage Pressure Transcucers are
manufactured in accerdance with the program cuality
requirements of MIL-C-3853A,

For further information about this pressure ‘ranscucer, cr

special application designs, contact the neares: Seil &
Hewell/CEC Divisicn Saies Office cr factory in
Pasacena, Califernia

CEC oivisicn
[ BeileHoweLL
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SPEARCATIONS
G I000-04 Sputtered ThIn Flm High Tempercture Pressure Trenscucer

Pressure Roting

Stancars Manges 0 'e 15 25 50 100 230 500 1000, 1800, 2000
2300, 5300 end 10 000 pu atsorvis.
0 to 100 pu and above we aveilabie B puis

Proel Pressure: 200% of raied pressure or 15005 pu fwhich
,-uhbao-.a.:.-m-hoo

Burst Provme: ;\uu;oom-n- D00 pw twhieh.
var in laas) will At Case FIPERE of e M
g sement or Case

Bectrical (harocteristics

Bxciuven: 10 Veo reted: 13 Voc mazimam.

- Puil Range Output

=02 FRO, 88l
100 megonme or greater at 48 Vec

Connections: Som Bendix POMISAR (101), or seuivaiant
St Callbralon Provaons lof megeeanm. ertarnal ot Cad
Brevoe
Medhanical Ciarocieristics
Prossure O amoer
Metenaia: 174 P Srtamisss Sleed.
Pressure Fitting: T/1630 maie Do MEIIESEL MSLETY modtHed
per CEC umncarcs.
Waght § G2 AN iivling MEDng Commector
Mounmng Isewsbon: Coutie case sowunon orowset msuraecs M
e < =il e Lo
lema Mresses
Semaing Elarent 4 FCVe-Ar™ INTU98 VARG SOUTIESE Sieman o
Ervircnmemce! Performence
Temoerature:
Coeraiing Range - g -l
Compensaied Rusge: =T] W ——O0

™ermal Zere Swm:
Thernel Sena Shimr:
T™erma lere Swoikhr

Therma Sens. Slasiimy:

Viorauon:

Nurwra Freguency:

Shoex:
Pogrn ety

2901 FAC/'F over Ma compersatsd leme.
e L

200N FRC™ sver Ta comoenasnd temy.
g

0.33% FRO gwer the COMOMNIEISd leme. ANge.
015N FRC v Me companuated Lame. rENgE.
Al 33q peax from 10 15 2000 Mr " DA max)
e vt AR A0t axcees L04% FRO/g for
15 % wnwey gec 9 logwr -
0% FRC/g for 1000 M WA and Adove.
50 wex m SO00 pw. 4 ‘ogar Y
W Skew ar 18w

1009, 17 meec, Nl tme weve wihow damage.
Por MILEAITIC, Proceoum 1.

Calitrmiron mcord anc cum caoe (.

Manng slecca Parscs S
TION 048075 o sourvaient Spec?y Bedl 4
Mowed PN TG

A keeoing with Bedl & Mowwil's DotieY of CoRUMIAG DTOGUCT MOMvemant,
ey e

Ngurauan o

MOUICE. | The DEXTErTAANCS NG Con

for owr T oGt 08 Mot Il rowr sxac

MEeTE JleEse CANCE WTR U TEGEGING CUNIOM SO (TEATOVCENE. SONCRCT i
Gwecly M (e aciory o IO your neares CEC Ssies Ctica.

Prvwes o U SA

L] FUNCTION

- POSITIVE ineyT

- POTUTIVE OUTPUT
- NEQATIVE OUTPUT
- NEGATIVE InPyUT
- SMCATED TO o~
- SHORTED 7O -

“-mOoOnNe»

e
13 JIA MAX
L
! Pracaure Fing Por WS 8844
| ———— WS AATY mociiwed per CED sumaarcs.

423 e
S=0
1

Clactea Racsctscis
Benais ACIM. 1042 (107)
- eTw et

G s

CEC Chvisien
M0 Searra Macre VBa. Pasacera. Casforma 31109
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[l BElLs HowELL

CEC Division

65 SIERRA MADRE VILLA PASAZENA, Ca 91

09 TELISHONE (213) 79692 TELEX: §7-8418

CALI3RATION DATA SUMMARY

CEC 1000-0173
> * S/N 4240
0-100 PSIA
77°F +250°F 350°F 3 e A
Temperature| *3B *A *B *A *3 *A B3 - =,
Full Scale . ¥
(MV) 33.389| 33.504 34.100 34.260(34.149| : 188]33.368 33.486
Zero (MV) 0.262/ 0.353| 0.855) g.¢24! 0.732 0.594| 0.253( g.333
- Sens. (MV) 33.127| 33.151] 33.245 35.336(35.417|33.894]33.115 33.136
Insulation . .
Resistance 10KM | 1M | 10XM [10100n S84 | sivn SKME | 10Ma
dZero (MV) +0.0S1 +0.069 -0.138 «0.0¢7
4Seas. (MV) +0.024 +«0.081 +0.177 =0.021
8Zero (4FR) 0,275 =0.208 -0.413 +0.283
ASens. ($FR) +0.072 +0.274 +0.530 *0.043
LINEARITY AND HYSTERESIS RUN AT +250°F
$7S 0 20 40 60 80 100 80 60 , 40 20 ,
*3 0.855(7.473 [14.115 20.769 |27.430 |34.099 27.433[20.776 El-i 12217.482 L
*A 0.92417.558 [14.223 20.896 27.57§ 34.268 127.586120.353 14.22¢17. 3538 '0
*3 is before radiation 4/0$/79
*A is after radiation 3/20/80
E
E. Weng o
Sr. Prcduc:/s;ecialis:
I-3
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PROGRAM INFORMATION REQUEST /RELEASE

*USE "'C" FOR CLASSIFIED AND "'U'" FOR UNCLASSIMIED

[flcn T
J. D. Fuller, Project Engineer

F. P. Rudek, Manager - Analyzer Syste=

s

7-25-79

DATE SEAT DATE iNFO. REQUIRED PROJECT AND REQ, NO. REFERENCE QIR, NO.

[SUREcT
: CEC-1000-04(173) Pressure Transducer Aging Procedure

INFORMATION REQUESTED/RELEASED

The purpose of this test is to subject the transducer proposed for

operation. of the transducer.

1. Initial cbnditions:

2. Place 30 m1 H20 in the chamber prior ta clesing.

pressure. Close inlet and cutlet valves.

€. Set the temperature for 135°F + 59F,

Temperature

Pressure

Transducer Qutput

Time (Date and Time of Day)

2. Acceleratud Life Temperature, Pressure Concditions:

< 65 PSIG.

days and recsrd the following information daily:

- ——

2. Set temperature controller t2 achieve 2 chamber tom

current

tion Hz Analyzers to a combination of environmental conditions simulating 1

5. Upen achieving a chamber temperature of 30097, precard the
date. Vent the chamber as required to maintain a chamber

d. Record the following data for stabilized sensor perforzance,

éera:ure of chc’

configura-
ong term

b. Pressurize the chamber to 15 PSIG with 2% H2/N2 then vent t3 ambient

time and
pressure

€. Maintain the conditions established in the preceding ster for 14

- Temperature
- Pressure
- Sensor Qutput
- Time
€s: J. D. Fuller J. E. Murphy o ,’:,“:‘:m.l"".':::.:.
, . R. i . P. Rudex Sy
( L. R. Heveriy F i aErs
G 3 wes. ™7 % wea
Lol O ten O
- E wesn. G -
Q —,‘_, seseT aC1 TR
romu 10203 rev. (Sa) ATTACEMENT 3 -5
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d. Decrease the temzerature setting to achieve 2 chamber

teaperature of 125 + 5°F and maintain for 2 days. Daily
record the data noted in step 2.¢c.

e. Shut off the heat, open the test chamber and remove the
transducer for visual inspection.

3. Radiation Exposure:

a. Subject the transducer to a tata) integrated dose of 3.2 &
107 Rads at a rate of 1.2 megarads/hour.

L ST P T P SN

b. Perform CIC ATP.

7.1. ;: ;unier. Project Eng‘meer

Analyzer Systems
Room #U-3035, vrFsC-
Ex:cnsjon - 2518

—— —
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ode

d. Decrease the temperature setting to achieve a chamber
tenperature of 125 + 5°F and maintain for 2 days. Daily
record the data noted in step 2.c.

e. Shut off the heat, open the test chamber and remove the
transducer for visual inspection.

3. Radiation Exposure:

a. Subject the transducer to a total integrated dose of 3.2 x
107 Rads at 2 rate of 1.2 megarads/hour.

b. Perform CEC ATP.

A. ; Fu”er. Project Engineer

Analyzer Systems
Roem #U-3035, VFsC-
Ex:ens‘fon - 2518

I-10 _ ATTACHMENT 3
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ISCMEDIX

Sept. 13,

J. J. Collexy

+ General Electric Company

Space Systenms
P.0. Box 8535
Phi lade-p“-a, Pa. 19101

Dca- Mz, Collexy:

187§

This will suzmarize parameters pertinent to the irradiation of C=C
XDUCER, calibration cap and cvlince-, as per vour purchase créer

A28-310311, dated August 28, 13978,

-

The specizens were exposed for 17 hcu:s at. an averace dose rat

ef 1.0 Megarads per hour, vielding a dose cf 17 Megarads, T"e
sfecimens were ove*-i::ad‘a ed to account for the 3% accuracy of
tre.ﬁkc dosimetry system; the :epo:ted dcse is 32 Mecgarads. ’

Ealfwvay through the exposuse, the specizens were zotazed 180° to
give a more uniform dose distributicn.

Dosizets as pe:for-ed using Earwell 2ed 403
tilizing a Bausca and Lomb Model 710 spect>c
Teacset ;.st::; nE, Thi sys<tenm is calibrate

& Perspex desinecsers,
thotometer as the
S Clrectly with N3S,

- -

ith the last ca"-:a-- o be-“c May 30, 1979. A espv cf the
Cosizetsy corselaticn repor: is available upon reguest,

Irzadiation was conducted in air at axbient texgeratuse 2nd pressuce

Radiant heat fzom the sousce heated the sazples somewha®:

- - ——-

\-n: .\-‘

temperature éid not exceed 130°F, as L“d'ca.ed by previcus measure-

me::s on an o0il solaticn in the sane relat ve pesitien
. -

Iszadiatica was initiates on Aucust 3 , 1979, and was ccxplesed

ea Seztexber 2, 1979.

Sincesely yecurs,
ISOMEDIX,

W}f'/,zzz

Censtantine
-cduc..cn Manacer

isomecix Inc. « 2% Sastmans R0ac. Paruipsany, New Jarsey 0TCS4 o (221) 387-2%85

v o e —

“OB-\"1-
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