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Object of Test

The object of this test was for the evaluation of the MC-1589 Topl-Made
Sarple Thermal Batteries.

Authorization for Test

is test was requested by Divisicn 2244 in a Work Ordar Auvthorizetion
eccuved June 28, 1962. HMr. Jeck Beuson was the consultant. The material for
test was received July 13, 19862.

Swmars

Ten MZ-1589 TMS Thermal Batteries were veceived July 13, 1862 and were
subjecited to envircaments including femperature shock, activalica at high
temperature, activation at low temperature, unactivated wibratilcn, activataed
vibration, activated acceleration, asciivated mechaniczi shock pey PS-31139%3,
Issue B. Testing was performed in sccovdance with SC-4452A(M).

All battetries w2t the specificzrions of PS-311399. Refer tc Tables I ang 1.

Functional Mezsurewmsnts and Methods

Th2 equipment and instrumentaticn used in this test vere:

Temperatuxe Chambers #6 end #13
Rorman Accelerator

Vibration Machines #3 and #4
Shock Mechine &6

Sheck Censole #3 _ [
, TN
Hi-Pot £nd Registance Console #i J CENTRA, RIQURD 7
Squib Tester #1 ACCOUN A4 Y '
q CARD !’k\
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Procedure and Results

Ten MC-1589 THMS Thermal Batteries wave received July 12, 1962 for envirompental
testing. The serial mmbers were 10353, 10265, 10279, 10281, 10283, 10136,
10312, 10314, 10315, 2nd 10321, The ten units were tegtad as follows:

Tnsulstion Resistance - - A potentlal of SO0 wolts TC was applied fox a
minime= of six seconds betsieen the case of the MC-158% and the following
terminals: (&) Positive, (b) Negztive, (c¢) Monitor Terminals in Parallel,
and (d) Match No. 1 Terminals snd Maich No. 2 Termirals in Faraliel.

During Hi-Pot Test all terminals ot under test were grounded to the case.
The leakage current was leseg than 2.5 milliamperes on all uvnits.

Match and Monitor Resistamce -~ ~ Tke Match Resistance and the Monitor Besistance
was measured with Squib Tester Ho. 1, Sandis Built. The measuring current

was less than ten milliamperes. All units were within the specificsticns of
PS-311399.

Activated Acceleration ~ - Two units that were originally scheduled to b2
subjected to vibration cycling befors activated acceleration were given
activeted scceleration without the vibration test. This was done because
the Bormen Accelerator was being readied for shipment to Wurlitzer and Iime
did not permit waiting shipment to complete the vibration. The consultaat
was notified and agreed to this alterrnate procedure.

Within five seconds after activation, Unit Mo. 10315 was subjected to a linear
acceleration of 170g for approximstely .33 seconds in the longitudinal (z)
axis. (Refer to Figure I). The rise and fall time was approximatzly

100 milliseconds. (Refer to Toble IV)

Unit No. 10321 received the same iest except the g level was only 125g due to
an erroneous counter in the accelerator console. The corsultant was present

for this test and accepted the results 28 sufficient. The activatioa was
performed by Division 1323. Both units met specifications. (Refer to Table II}

Temperature Shock - ~ Four units, Serial Numbers 10253, 10285, 10271 and 10231,
were subjected to two separate a:ir temperatures: +160°F and -65°F according
to the schedule shown in Figure II. Subsequent to this test the match and
monitor resistance was taken. The ra2sults were satisfactory. (Refer to

Table I and Figure IX.)

High Temperature Activation - - Subsequent to the Temperature Shock Test,
Units, Serisl Numbers 10253 and 10265, were stabilized gt room temperature

* ”r

fow 2 pariod of four hours after beilng vemoved from -55°T environment of

the shock test and were then exposed to a temperature of +160°F for & period

of 15 hours. At the end of this time and within one minute &fter removul

from the chambzr the batteries were activated. Both units et the specificeticus
of PS-311399. (Refer to Tabie II)
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Low Temperature Activstion - - Subscyuent te temparatire shock, two units,
Serial Numbars 10279 and 10281, were stabilized at -65°F for 15 hours snd
thea were activated within cne minute afrer removal from chember. Boia
units met the specifications of P§-711389. (Refer to Yable 1T}

Vibration Cyclimg - - Four units, Scrisl Fumbers 102814, 10286, 10312, und
10314 were cach vibrated for one hou: aleng each unit ¢ threz mutuslly
parpendicular axes. The {regquncy rangz and accelerations were g3 foliwars:
10-73.7 cps @ 0.072 inch doudle ampliicude, 73.7 - 500 cps @ 20.0g anc

503 - 2000 cps @ 10g.

"During the cycling of Serial Humber 10286, it was noticed that the unfiitersd
side ootion was over 100%; thevefor:, the collet ring torque was incriased
from 45 in lbs to 60 in ibs. This iorzected the excessive side motion orn
this and subsequent units except thui on Serial Fo. 12314 tbe torque hod
to be increased to 100 in 1bg before the side motion was redueced to QL
or less.

Unitsz Rumbers 10283 and 10286 each received one additional hour of cyciing
in esch axis prior te activated vibraticn.

asctivated Vibration - - Subseguent zo the two hours of vibratimn cycling,
Units Sexial Numbers 10283 and 10285 were activated while being vibratced at
500 cps vith a8 20g input acceleration. Unit Numbey 10283 was act’vased i
the ¥ axis and Numbe: 10236 in the X axis. (Refer to Figure I} Both
batteries wrt the specificat_ons of ¥S-311399. (Refer to Table II)

Lciivated Shock - - Subsequent to oune hour of wibration cycling in exch axig,
Serial Nupbcrs 10312 and 10314 wore zciilvated and witnin five seconds were
subjected to & 100g mechenical shock with ¢ 3.8 millisecond risz tim: ang

2 duratisn of 11.0 milliseconds for Tmit Mumber 10316 and 2 3.3 millisecond
rise *.oe and a durstion of 1ll.: wmilligeconds for Unit Number 10312. The
wave #86 haversine ir shape.

Unit Ro. 10312 was shocked in the X~ direction, Mo. 10314 was shocked in the
¥~ direction, (Refer to Figure I)

Bo>th units met the specificationm of PS-311399. {Refer to Table II)

[

i JOSEPH G. BROORS - 7321-4

A it Aoy
& =

A G. nmém 73

JGB:7X21:co

UNCLASSIFIED




e Wemmmmssm .
| UNCLASSIFIED

D. S. Bliss, 2344 -4 - T-25692

Enclosures: Figures I and IX
Tabies I through IV
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C. L Johnson, 7523
ME. E. Copeland, 7321
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