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ENVTRONMENTAL TESTING OF TWO-RUNDRIM-rORTY-F173
MC 1855 TOOL-MADE sems THERMAL BATTERIES

01=FACTURED BY EAGLS-PICHEa CO,)

Introeuctisn

This test was requested 1)y 1;!.vision 2562 ea a ,:ert of tae Ti-mcdu. sample •
evaluctiou of the CI355 Thermal Batteries.

The test was a planned sequence cud was performed in accordance
311807, Issue X.

This test uas requested by B. C. Coats, 2562-2, on September 23, 1964.
The test items were received October 20, 1964 seLd the test was zomp3eted
on December 1, 1964.

SlImmary

Two-hundred-forty-five MC/855, Tool-made sample, Thermal Batteries 'were re-
ceived for complete environmental and perforIance testing. The tests were
performed in accordance with PS-31I807, Issue X. 0. -.1y one-hundred-four 	 .
batteries were actually tested as enough information had been obtained at
this point and the consultant stopped any further testing at this time.

All of the batteries that were activated met the requirements of PS -311807,
Issue .K, except four units aerially numbered 432,.700, 620, and 487. ' The
monitors in these units did not open during linear acceleration at 200g, 
the Al direction. The material  ms returned to Beim Poll, 1323.

Procedure and Pesults

We -hundred -forty -five ?C1355 Tool-made saoPlo 'thermal Batteries were re
eeived for environmental cad performance testing for THS evaluation. Only
one-hundred-four of the batteries were actually tested b,ecause'enbUih infor-
mation bad been obtained at this point. na remaining one -hundred-forty-one
batteries were returned to Dave Poll 1323, untested. The results and seria l
nutnbers of the units tested are shovn in Tab/es 1 through IX.

Initial Tests

1. Insulation Resistance. 
The insulation resistance wcia measured on all units. This 'as =cam-
pitched by applying a potential of 500 VDC for a minim of six seson



bozwean t:Ae 1,.. 31355 case and the fol 1 in3

(a) l'ositivP termitel

(b) Negetive Terminal

'• (c) Nonitor terminals in parallel

All terminals not being tcoted were grounded to the case. The 1enkage current
was loss titan 10 microamperes.

2, Monitor Resistance
The resistance between the monitor terminal- vas mlasurod with a current

of 10 milliamperesfloving thronh the circuit., The rosistance-ranged-from
04 to .13 c -its for all un'ts.

Linear Acceleration

Nineteen batteries were mounted on the Schaevits 11-F-'3 centrifuge, one at a
time, ev. ,1 subjected to a.1 acceleration force or 200z's in the longitudinal (Al)
axis. The beet-cries were activated after the 200g level was reached. The
monitor circuit failed to open en units serially numbered 432, 700, 620, and
487. The test results and the remaining serial numhers'arc 'shown in Table VIII.

Twenty-two units were then .nounted on the centrifuge, one at a time, and sub-
jected to an acceleration force of 40g's 	 ti-e acceleration force in the
lateral (Di) axis. The unit.;, were ectivated when the acceleration force
reached 40g's. There wore no results obtained for units serially numbered
574, 585, and 753 due to test equipment feilure. The units did - fire. The re-
sults and the serial numbers are shoyn'in Table IX.

ItmleaisalLlhaasalact1:21a
Five =1855 batteries were cemented to one 7" x, 7" x 1" plate. T77..ey were then
mounted on 54 Ito. 6 and subjected to three shecks in both directicnsalong each
of three major mutually perpendicular axes. The amplitudes ranged from Ill to
112g's with durations ranaing from 4.S to 4.9 millisecanls. The shock,signa—'
tures approximated 4 half-sine wave shape.

After the shoe% tests :acre compact:v.1, the units we:c activated. 71g7results
and serial numhers are shol,:n it. Table
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7:lechanisal Shock (Activarea  •. : .    

Twelvn units were mounted, one at a tilT,e,•en 	 The batteriesvere fired
and appre;:imatoly 350 .milliseconds after arinz were subjected to onc.shosk
with the acceleration force in t'ne D 1 divection (.2. risur
tudes raged ft.cm 270 re 	 T'eE,.dcres 	 iei::::,scceez. • The •
shock si .c,atures a? :oec:t e:!e1-sit'e ',1',"1V2 shape. There was_no,,data•ob7
tained 	 unit No. 470 dna to tester failure.

The rceu1Cc and serial .nur.bera.arc.shown...:IsHTahieH'Iii..:-•''::: : •-":-.....

Five units were mountes. on M-5, ore at:. size.,••:The units were activated .and
approimately 800 millizocndo after catiyatios:the shock-Was. applied with •
the a;Tlied foec in the 3 direction cc shown in Figure 2. The a:,:plitudes
ranged from '',70 to 285s ath a fiftenmillisocond duration. The shock
signatures :approximated a half-sine wave ...shape.. The resUlta
numbers are shown:in:Table V.•

TPLIPeratur.2-92E1E

The units were placed in nu:Aro mental rost Chamber Ile. 10 and e::posed to
thirty iwenty-four hours of temperature cycling as is specified in PS-311607,
Issue K, paragraph 4.3.3.."!.a. After the .nits were stabilized at room tem-
perature, they were activated. The serial numbers end the results are shown
in Table IV.

Eigh Terri 	Soak 

Five unite wore placed in Environmental Tazt Chamber No. 16 ana exposed to a
temperature of +200 °F for a period of six hours. At the etd of this-time and
while still at +200°F the units were activator - . There was no data obtained
for units serially numbered 509 and 630 d..e to malfurction of the tester.
The results and serial numbe=s are shown in Table II. 	 . 	 . .

loilmarca_ture Soak 

Five batteries were placed in Envirovmmtal Test Chamber No 16 and exposed to a
temperature of -65 °F for a period of six hours. At the end of this period and
while still at -65 °F the unitnwere activated. The results- and the serial num-
bers arc shown in Table
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Tan unitu were exposed to three cycles of tee:pereture shock as specified in
VS-311807, Issue IC, pern,sraph 4.3.3.5. Luriug the last cycle five batteries
wore activated nt a ter.pereLurc of +200 °F 	 •ant: tha ether LIve wore activated
while at a temperature of -r.75'F. The results and serial numbers are shown
in Tablet, IT snd I res7eetiyely.

Humidity

Fo-r unite were placed in •nvironmental Tent Chamber No. 17 aud exposed to
ten cycles of humidity as specified in PS-311807, Issue K, paragraph 4.3.3.7.
At the C-onclusion of the humidity test the units ware cetivated. The re-
sulzs and serial numbers are 	 •shown in Table VI.

Vibration (Unactivated)

Five batteries were cemented to ore 7" 	 7" n 1" plate and mounted en. VM-4,
They were then subjected to a critical frequency search in each of three
major mutually perpendicular axes at frequeecies ranging from 10-2000-10 cps.
The frequency range and the inputs used Were as follows:

Constant Acceleration
or Double Amplitude 

l0-7. ,
73-2000.

The eost critical frequency to be found was 2000 cps with-20g inptAt'. 'The
units ero vibrated for out hour at 2000 cps with a constant acceleration of
20es, in each of three major mutually perpendicular axes. • .

The batteries were than subjected to one hour of vibration cycling, in 20
minute cycles, in each of tree major mutually perpendicular at . frequescies
ranglng 10-2000-10 cps., The frequency range and the inputs, used were as
follows:



g -::equency Rene

10-73
73-2CCC

Constant Acceleration
or Double 42plitude

0.072 DA
20a

, 1323.

G aad direc -ions of applied force are alto= in

All of the hatteriaswe::; .  uturced to Dew .

The definition of the
Figures 1 and.2.

UNCLASSIFIED
T`-29150

After 	 ,..711,ration 	 ixd been completed, the..batterieat 	 activated.
Tie aerial nubers and 1:i12 4-esults are.shom -. iu Table IV..

Nibration,SActivat2il

Five batteries were mounted, one at a time, or 76-4 and vibrated at 500 cps
with z collstant acceleration of ?Oat s , in the A xs.d Uhile ban vibrated

at 5C0 cl:›5 wf.th lr g inPut the batteries were nctivated. The serial nux-
bars and results arc ia Table IV.

3G13: 7332-.2:sib
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