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Cbject of Test

The XMC1E851 is a newly developed coppoment which is 0 be used sboard wissiles
in projected Mull-scalie "cesti%. "«"“c cbject of this tent was Lo determinpe

vhether the ZHMCLE51 would withstend anticipated emvivepments.

Authorization for Test

Tals test wes v'eguesze: by Division THI9 ir an Environmental "“ef"b Ordery

received April L, 1963. Hx. P. K. Geen wes the consuitent. Toe meferiald
for test vas rece:x."er'* September 2, 18563. .

S.m:x; -

. 'mree }E£1851 }?'.«.r:mb Se’cs vere sz..bm ned for cnv:_"omen\.al wmm .LC'E_- The
h uni’cs vere sub *ec‘ccd ’co L'ne zollowmg env.uommts-; ;y’ .. : g

Linear accelers.cion R 50 g! P zor 1 minute : '
"'emneracure'“shock Lo Taree. cycles oF . +125°F ara O°F
_Vn.'b*-aumn X : . :_'SC' g”' :.nput, 10 cps. “to 26CC cpe,

x "3 oxes; survey;-cvcling, -eand vibra-
T ES N j.,‘z-,-f»;.-i‘ulou a’t criticel. frequency :
Mecnanical shonk R ,}lOO g's, S mi)liseconds, three

R R o _impacts;in each of six directions
R Al’c*—tude N Sm&&te a_.t.:tm( -02 100,000 .Leei.
*-‘”mcctmcal tests were e :c:w" mcé AINg e.ne/or after enviz nbs‘ “The units
met test specificationc ot all times excent during G.Lhmude tesw s hovever,
‘the malfunctions vhich occmod 'M:Li g al situde to .,s vere iraced ‘co 8 defec~

tive test setup.

Furctional Measuremem:s end }ie tkods

,El_g:_c’c;j;i.‘c&_'l te te of‘ the ‘\.«‘.(‘1851 were. cor.au sed on an ¥Cis57Y 'Ics»e.. su*r':lled
by Division THiQ.. Resistance measurenents of the Tire civeuits, growd’ iine,
oand: corrcmub.f loop were conduuecz on .Universal ¥i i-pot % ohd Resistance Congole

o Ro. n6 'Iblememering vo] uages wero measu:cd w.u;h a Fe.s_cnley vo’l 'bme‘oer -
o . __.;(3_108638) _ s
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The product specification used for this tect vas PS-311802, Issue 3, Product-
Specification for MC1651.

¥r. J. W. Mc Kiernan - Th19 -2~

Lineer ecceleration tesiing was conduacted coa Fotexy fccelerainr c. 3 -

Scheevitz B-F-8 Centrifugc.

Mechenical chock testiny ves confucted or Tacllity he. b, 10~#cot Free-Fell
Snoci tlechline. :
Vibrobion sesting ues cencucted cn i3, MEC-25ED.

Temperconre shocx tecting was conducted in Furphy ¥iller 27-cutic-foot tem-

peragiuyve chawvers.

’

Tnvicommentel tosts were conduekted in cecordmuce with SC-HUS2B{M).

Procedure and Resulis

Three 7HCi851 Firing Sets were svhmitted for an envizommental eveluation. The
serier mumbers sere DBE-X5-G3, SBH-XFE-G3, ond DRE~CO0-G3.

Tro uwailts, BEH-XES5~G3 onid BRN-XE6-C3 were radiozpepaicelly inspzeted aiong
the taree axes shown in TFigure 1. There wers no apperent defects.

Pre-envirommental tests were conducted by subjeé’cii:g -thae three units to the
tests described in Poragrapne 4.3.3.1, £.3.2.2, b.3.3.k, L.3.3.5, end 4.3.3.6
of P3-311802, Issue 3.

Test results are skowa in Tables 1, 2, and 3. A1l units met test specificetions.

[

Idinear Acceleration Tes

' The three XM038S1'c vere subjected to linear accelerations of 50 g's for
1 mimyte. BBN-XE5-G3 was accelereted in buth directions along the Z-axis.
BBE-XX6-C3 vwas accelersted in both directions slong the Y-zxis. BBN-XX10-G3
wes scceloreted in both divections along the X-axis. Acczleration directions
are ghovn in Figure 1.

During accelerstion the uaits were operated cual-chanzmel vith 36.25 voits DC
input. Charge times and telemetering voltages were monitored witk o Tektronix
531-A Oscillosecope. A1) units met test cpecificetions during limear accel-
eration. Telemetering voltage cherge curves were photoghaphed before ond
during scceleration. There were ro apparent dlfferences tebucen the voltage
curves obitained at nc acceleration and those at 56 g's. . -

After the linecr acceleraiion test
KX . ) - - i - -
to Poragrephs ‘5.3.3.;:..-, %.3.3.1.2, k.3.3.2, &.3.3.0,
P3-311802, Issue 3. £11 units met ecifi

shovn in Tebles 1, 2, exnd 3.

were tested eccording
.3.3.5, and 4.3.3.6 of
test specifications. Teszt regulis are

-

“
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Temperature Shock Test

The three XMC1851'c were subjecied to a teomerature shcek test gccoxrding to
the following cchedulc:

Temperzture, Time ot fermeratuig
+125°% L nours
0°F 15 hours
+125°F it hours
0°F 4 hours
+125°F I bours
0°F 12 vours

¥oximum eclepsed time between temmerciure cxposures was O mimites.

After the temperebure shock tesé, the units were ellowed to return ¥o room
temperature. Tney were then tested cecording to Peregravhs 4.3.3.1.1,
k.3.3.1.2, 4.3.3.2, k.3.3.4, k.3.3.5, ani &.3.3.6 of PS-311802, Isaue 3.
K11 units met test specifications. Test resulés are shown in Tebles 1, 2,
erd 3.

.

iy

Vibpetion Tegt

The three XUC1851's vere subjected to & O-mimute lcgarithmic cycle elong
each of the three mutually perveniiculer axes shown in Figure 1. Ioput :
levels were 0.2-ineh double amplitude from 10 cps to 31 cps and 10 g's 22x0

.to peck from 31 cps to 2000 cpe. Input levels were controlled -from-8n-sccel-

ercmeter op the XHC1851 rounting plate. Frequencles of maximm XMC1851 respouse
vere detemmined during cycling. Becpors:s wmeasurenents were made with an -
accelersometer loceted nesr J1, ns ghovn in Figure 1. During vibration along
the X and 7 azes, the input level hed to br reduced velow 10 g's in the criti-

_cal frequency rtendwidth. This was done to limit the XMCLB51 respopse to 20

g's in accordasnce with SC-BESIA(M). Criticel (meximm respopee}-frequencies
are ligted in Teble 4. Maximm transverse accelerztions of the mounmbing |
fixture ere listed in Toble 5. Transverse motion wes 40 percent or lees of
the irput acceleration et ell frequemcies. =~~~ o omrmmmEew ’
The X¥C1851°'s were vibrated at their cwxitical frequencies for 30 Iilizmi;es

slong each axis. Taput levels vwere 10 g's or less with the maximm x#C1851
responee limlted at 20 g's. During vibratiou et the critical. frequencies,

the XMC1851's were opernted dunl-chemmel 2t 10-mimute intervals. All units
met test specifications during these operations. Tie results of these tests
exe showm in Tsble 6. :

Cracks developed arcund come of the mounting Boles of all vnits &Guring vibra-
tion. A subseguent ingpection of the mpunting fixture choved tkat the Xx1851
m ~hing surface was rot perfectly flat. Tais condition prdbebly contributed
to the crackirg arcund tke mounting holes. '




osrz.

Mr. J. H. McKiernan - Ti9 ~k- CI' S <<<<
After the vibration tect, the XHCL 851'c were teoted sccecrding Lo Paragvephs
1.3.3.1.1, h.3.3.1.2, £.3.3.2, 4.3.3.%, & 3 3.5, apd #.3.3.6 of Ps-311802,
Isgue 3. AL units met soot ...pec'f:'.c.,.'»:_'_om. Test reculits ore sbown ia
Tables i, 2, apnd 3.
Aftcr the vioration tegt, the mourmting fisxtvre e machined 4o Improve ihe
mounting surface. ‘
Mzchenico, Shock Test ¥
= :

The three XC1351's were woucctea “o threo irrect shocks in ecen of uvne six
Airections showm ip Figure L. Shochh pulsos epprovdicated & [ow c sine in wave 5
shape. The. shock ruloes wete an-)ro:o.,.a‘ccjv 1C0 g's in erplity with & pulse
duration of approximately 5 milliccconds. b
P

. 7

Photographs were mede of three of the shock rulses Iox each L1851, Thae 2

o

date obiained frem these paotographs are Iisted Telow.

Fulse Pulse f
XAC1851 Accoieration fmmiitude Duration :
Serisl Bo. Shock jrecticn a's fu2i]iceconds) :
BBN-XX5-G3 1 +Z o3 5.0
iC -y 103 5.9 :
BBN-XX6-G3 io +Z 100 5.0
zs5 -x 28 4.8
31 -Y 102 5.0
BEN-XK10-133 37 2 e L6
k3 X 99 2.2
ko -¥ 102 .50

[

Additlonel cracking occurred sxrocund the RX2851 nmmt..ng heles during shock
testing. The sccumulative damage unich ocenrred dvring vibration and mechani-
cal shock is shown in Tpures 2, 3, and k.

After mechanicsal shock, the :ﬁfCloSl s ve**e vested according to Faragyaphs
L.3.3.1.1, k.3.3.1.2, £.3.3.2, K.3.3.1 .,, L.3. ,.5, and 4.3.3.6 of PS-31180%,
Issue 5. All vnits met tess spec-f:. tions. Test results are shown in
Tehles 1, 2, cnd 3.

Hipgh-Al%itude Tests

The three GIC1851's were cubjected to o simuieted sltitvde of 100,000 feet.
The units were cpercied dual-ckamnel with 302.25 volw nC iepat. ”h‘. nish-
volvage lead fvem J2 cf the XMCISSL wos nouied cuin of the chother Uhvough

UNCLASSIFIED
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2 high-voltege feedthrcugh port cover. 4D ada:ocer cLole wne Lscf. i{o provide
input volitage ond telemetry voltege counechions 1o JL of the MMCIB51. When
the imput voltege was applied, ..iuh-vol.te.g,c arcing occurres. ’betwcen the high-
voltare feedibrough coanector and uﬂ3 chonber end betiveenr the center pip of
J3 o the XMCIBS1 end its shell. Invoctigation revecled treot = low resistance
{epproximately 1 mogernm) existed betueen the high~veltoge feedthrough con-
reector und the charber. An exmrinotion of “he HX1891's revezicd thet the
MC936 Tmck Siitches of Units DEF-XX5-G3 cnd BB TYAE-C3 Bod _ectueted. Sipece
tne adepler ceble connecicd to JL was an ov‘/’n—-lcml AWTOTH w.ole, it ves
suspected thot the hizh-voltage brexidour between the feedthrough councetor
for tke J2 ceble and the coaxmber L3y LBVe 3cr.ernw=’ x:ui‘:fi icnc crergy o
actupte the MC936's

¥r. J. W. McKierwan - 719 -5

S‘l (J

Testing vas discombinued ot this time at the reguesh cf the consultont. The

three MC1351's were returned o Divisior T419.
%7 p
/VL v ey
D. J. PEESSRE - 1332-1
/ -, /,;,’}' :’., j‘
©
\Mw'l’(/{\ 4 /@/W
R. €. BAMILTON - 7331-1
- -
DIP:dys | 77 "’ﬁ
Enc: Rigures 1-b
Tebles 1-6
Copy to:

C. S. ¥illiams, 1bk2
C. L. Johnson, 2123
D. S. Blises, 23kk

E. H. Copeland, 7331 M
Centzal Technical File, 31:28-1
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