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R. C. L. CFPENTER, 7115

Ten MC-I468 Thermal Batteries were subjected to various environments prior
to activation to evaluate new techniques in fabricating the assembly and
for final evaluation before design release.

Authorization for Test

This test was requested by Division 7115 in a Work Order Authorization
received 6-30-61. Mr. W. J. Shock was the consultant. The material for
test was received 7-10-61.

Summary

Ten MC-1468 Thermal Batteries, Serial Numbered X001, X002, X003, X004, X005,
X0C, X007, X008, X009 and X010 were tested in sequence as follows: Serial
Numbers 7001 and X002 were subjected to Temperature Shock in accordance
with Paragraph A5 of SC-4451(M), Vibration in accordance with Paragraph
4.3.3.5 of PS-3i1273, Issue 1, and Firing Test in accordance with Para-
graph 4.3.3.7 of PS-31I273, except that the units were fired at -70°F
instead of at -65°F as specified.
Serial Numbers X003, X004, X007 and X008 were subjected to vibration in
accordance with Paragraph 4.3.3.5 of PS-311273 followed by Temperature
Shock in accordance with Paragraph AS of SC-4451(M), and finally a Firing
Test at -657F in accordance with Paragraph 4.3.3.7 of PS-311273. Serial
Numbers X005 and 7006 were subjected to vibration in accordance with
Paragraph 4.3.3.5 of 2S-311273, Temperature Shock in accordance with
Paragraph A5 of SC-4451(M), and, after a temperature soak at +160 °F for
24 hours, were fired in accordance with Firing Test (Paragraph 4.3.3.6.3
of PS-311273. Because of an intermittent galvanometer, the reliability
of the data was questionable, Serial Numbers X009 and X0I0 were subjected
to environmental exposures in the following sequence: vibration in accord-
ance with Paragraph 4.3.3.5 of PS-311273, followed by Temperature Shock
in accordance with Paragraph A5 of SC-4451(M). The units were then acti-
vated at +160°F in accordance with Paragraph 4.3.3.6.3 of PS-311273.
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X-ray photograpbo and electrical tests in accordance with Paragraph 4.3.3
of PG-311273 ziere conducted initially and after each environmental expoeure.
This data is shown in Table 3.

Serial Numbers X001, X002, X003, X004, X007, X008, X009 and 7010 satis-
factorily met all Test Requirements, Serial Numbers X005 and 2006 apparent-
ly did meet the Test Requirements, however trouble in the instrunentation
when these batteries were activated made the readings extremely doubtful,
so the observed voltages are not included.

Functional Measurements and Methods

The instrumentation and equipment used in this test are listed in Tables
1 and 2.

The test data in Tables 4 and 5 show the circeit resistance in ohms obtained.
The voltmeter-ammetet method of measurement, using 100 milliamperes current
flaw was used.

The resistance measured between eins and K were all within the range
specified in PS7311273, Issue 1 and were measured with the Sandia Circuit
Resistance and Hi-Pot Tester, S-116174. Circuit current was kept at 10,
milliamperes to prevent bridge wire activation.

The Hi-Pot test, which is a part of the electrical tens, consisted of
applying 23.0 1.0 VDC across Pins G and H of 31, with H the positive and
G the negative terminal for the purpose of closing the high voltage relay.
3000 VDC was applied across 33 with the center pin positive and the seell
negative. All pins except H of 31 and H of 32 wete tied together. The
test requirements stated that the leakage current should not exceed 250
microamperes. All readings were leee than 25 us.

The abeve test was repeated except 23.0 1.0 VDC was applied to Pins G
and H of 32. The teat requirement:: were net satisfactorily.

The relay contacts were ::-ere eeitored during vibrecion.
was efoserved

No evidence of chatter

Procedure and Resuli.:s     

Ten .':0-14,53 Therm.11 Batteries, Serial Numbers N001, X002, X003, X004.
N005, 	 X007, X008, 009, and N0'.0 were received for environmental
t:csting 	 Units Uumbered X001 through X00:,' -,:ere received on 7-10-61 and
units NI,:mbr-r ,d X007, X008, X009 and X0 	 ,,=c! received• for test on 11-20-61,

X-ray photographs ; ,7e re made. and electrical tests were individually con-
ducted upon in 	 receipt of the ten units and after each of the
enviroamen'gal 	 Ma X -ray and electrical tests ware in accordance
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with paragraph 4.3.3 of 2S-311273, Issue L. No evidence of any physicat
or nIcn- i- T-Tcal defects was observed a any tims on any battery= The
sequence of environments was as follows:

Serial Numbers X001 and X002 were subjected to Temperature Shock in
accordance with Paragraph AS of SC-4451(1.:). This environment consisted
of three cycles of Temperature Shock with one cycle consisting of 4 hours
at 160F followed by 4 hours at -65 -F. Loth units were then individually
subjected to vibration in accordance viith 7aragranh 4.3,3 0 5 of PS-511273,
The vibration at room temperature consisted of a critical frequency survey
at the following input levels: 0.01S double displacement amplitude from
10 cps-73 cps, and 5.0 g from 73 cps - 2000 cps. The vibration survey
consisted of three 20-minute cycles along each of the three mutually per-
pendicular a:znes for a total vibration time of 60 minutes along each axis,
Critical frequency was to be that frequency at which chatter occurred.
No chatter Occurred at any frequency, In the consultants lodgement, no
further vibration tests were rec inired because no chatter was indicated.
The batteries were electrically tested and X-ray photographs were made
after each of the environments. There were no indications of any physical
or electrical defects which mieht result in a malfunction,

Batteries, Serial Numbers X001 and X002 were then subjected to a firing
test in accordance with Paragraph 4.3.3,7 of ?S-3112730' This test was

conducted at -70°F instead of the -65°F specified. Both units were
subjected to a 24-hour temperature soak at -70 (2.7 prior to firing, The
firing test consisted of the followin1:: Applying 12.0 	 1,0 VDC acr(sc

pins 3 and of 31 and thee across pins 3 and g fof 32. The positive

terminal wns3 and the no3atiw.!

1, PTAy';nn, 16,0 	 60 VDC across e 4 r ,7 C and H of J1 and pins C and B of J2

with pins C positil!e and pins and 3ne2,ative.

Finally, apl:iying a firing signal of 20,0 	 0,5 VDC to !pins L and A of

31 and pins L and A of 32. The !",C;,17CO, i.ledance was 0,8 	 002 ohm, The

nerfol -mance reeuirc=acts of Pareh 	 3,.3 0 S,J 	 were

This date is shewn in Tab;_e

SPriel 	 X0i7;4, 7:1:"07 	 wz-re , ubjected to

-,, bren in r,ceordanc with 7as.grarh -: 	 3Sef PS-311273 consisting

of a critical froauency survey 	 .7rr,^,;eneiee and innut levels as
.201,-.=1, 	 0018 Douhie Df.splacer:en Anplitude from 10 cps - 73 cps and
0 g from 73 cps - 2000 cps. Critical frequency war3 to be any frequency

or band of i ,-auencie a% which chatter occurree., The survey consisted
20-Hnuto cy aa1crg ach of the three r.-.1uta.11y perpandicula .r

rInr,s '.J0r a totn7 t-1 ,7a of 60T2inutes, 7 ,2 chatter cc-.:ad at any frequency:
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In accordance with the consultant's request, no further vibration testing
was performed because no obattel- was indicated. Electrical tests (Con-
tinuity and Ili-Pot) were performed and X-ray photographs were made initial-
ly and after each environmental exposure. There were no indications of
any physical or electrical defects caused by any of t'he environments,
The electrical test data is shown in Tables 4 and

Serial Numbers X003, 7004, X007 and X03S were then subjected to tempera-
ture shock in accordance with Paragraph AS of SC-4451(M)0 This shock
consisted of three cycles with one cycle being 4 hours at -' ,160 F and 4

hours at -65
o

 F, Electrical tests were performed and .::-ray photographs
were made at this time, There W2= no indications of any physical or
electrical defects caused by this temperature enviro=ent,

aatteries, Serial Numbers X003, X004, X007 and X00S were then subjected
to a temperature soak for 24 hours at -155 .'7 after which the units were
fired in accordance with Paragre.ph 4,3.3.7 of PS-3112730 This firinc ,

test consisted of applying 12.0 	 1,0 VDC across pins J and K of 31 and
also across pins J and K of 32 with pins 3 positive and pins K negative.
16,0 	 l.0 VDC was then applied across pins C and 11 of 31 and pins C and
B of 32 with pins 6 positive, H an G negative.

The firing signal of 20.0 d, 0,5 VDC was applied to pins L and A of 31
and pins L and A of J2. The source impedance was G. 0,2 ohm, The
performance requlrements of Paragraph 4.3,3.6. 4 of PF-311273 were met,

This data is shown in Table 1,

1: - te:.-ies,Serial Numbers Z005, 006, X00), and X010 were suojected to
the following environmental cy:posures:

Vibration in acco rdance with Paraaph 4,3.3.5 of 2S -311273 consisting
of a critical fresuency sur,:ey with input. levels of 0,018 inch double
displacement =7 -.0i ,:a from 10 ct3f7.: to 73 el:c and 5.0 n! :',7071 73 cps to
2000 cps, The aritici frequency was to any frequency or band of
crequencin at which chatter occurre6., 72 -hiE, test consisted of three
20-m1nute cycle along cch of threc n2tally 7127,:peadicular axes
for a tot...l v:Lb7.7at(2 , 7.: 	 of 	 minutes, 7o chatter was observz' at
any frequency. 	 X - ray 1)bstrs revealed no
evidence of any phyeal or electrical defects caused by this environ-
m,,Int,',I 	 TI-:e data isshr= in 7,sbes 4 and 5,

SoriaJ. Nu:nbers Xi5, ;00r.), ::0C9 	 =n then subjected to tempera
turn 	 accolco 	 GO -44'",1(1). This temperature

consf.s ,...a-x2 	 consist :1.7c: GI 4 hour:: at
2ollewod by ,=!, h=c at 	 :::lectrical tests and X -ray photo-

-

:7,-rap'ns agan showed no in 4 catiens of rny 7Jhys 4 cal or eTectrjca defects
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Units, Serial Numbered X00, X005, X003 and X010 were then subjected to
a tempc‘rau ,,,, soak 	 -4-1Ans'Tz for 24 1-1 ,1 , 1rrt 	 The four units were then in-
dividually activated in accordance with "aragraph 4.3.3.6.3 of 7S-311273
(Firing Test). with all units at ,, l60 7, the firing test consisted of
applying 12.0 	 1.0 VDC across pins 3 and K of Ji and then across pins
.3 and I of 32 with pins 3 positive and pins K negative. 16.0 + 1.0 VDC
was then applied across pins G and :I of 31 and Pins G and B of 32 with
pins G positive and I! and B negative. The firing signal of 20.0 4. 0.5
VDC vas then applied across pins H and A of 31 and pins L and A of 32.
The source impedance was 0.8 + 0.2 ohms. Serial NOmbers X005 and X006
apparently delivered an overvcitage during the firing test. Investiga-
toc proved that the instrumentation was at fault and not the units. An
intermittent galvanometer made all readings appear as if the batteries
were furniz;bipz a higher voltage than possible. Tests on the other two
units, (Serial numbers X009 and Y010) at the same temperature and en-
7irovmental el:posures and with no instrumentation faults, gave positive
results which arc tabulated in Table 3. Serial Numbers X009 and X010
satisfactorily met the test requirements,
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FIGURE I

VIBRATION AXES FOR MC-I468 THERMAL BATTERY
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TABLE 3

OUTPUT VOLTAGES OF MC-1468 DURING ENVIRONMENTAL EVALUATION

X003 X00 4 xoio X0 091X00 1 X002 X007 X008
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MC-1468 CIRCUIT RESISTANCE IN ONNS 	 T-17921 and T-18267
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MC-1468 CIRCUIT RESISTANCE IN OHMS T- 17')2 end T-18267
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