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The XMC1651 is a newly developed component whiCh is to be teed aboard missiles
in projected fuil-scale testing. me Object of this test :'.4r\) to determine
whether the XMC1851 •:ould withstand anticipated environment*.

Authorization for Test

This test vas requested by Division 7419 in an Environr:cntal Test Order
received April •, 1963. Mr. P. K. Coen was the confraltant. The material
for test was received SepteMber 2, 1963.

Three,XMC1851 Firing Set_ s*re submitted for environmental evaluation. The
units `were subjected to the f011owing envirOnineni;0'

50 g's for 1 minute
Three cycles of 4-125`F and. 0°F
10 g's input, 10 cps to 2C0(1 cps,
3 axes; surrey; cyclin47„ and vibra-
tion at cz-Itiee1 freauency
100 g's, 5 milliseconds, three
impacts ins.each of six directions
Simvaated alt_Itude of 100,000 feet

Electrical tests were performed during and/or:after environments. The units
Met test specifications at all times' except during altitude tests, hOWever,
the'nelfunctions which occurred during altitude tests were traced to a defec-
tive test setup.

FUnctional Ness urn 	 ar.rilthods

Electrical tests - of the XMC1851 were,Conducted'on an EC1517 Tester supplied
by Division 7419. Resistance neasurementof:the .firocircuits,:-ground line,
and :continuity loopvere cOnducted:oh.17niversaifili7pot and desistance Console

voltages -wert.s. -meaSurcd.with aIeithley Voltmeter
.0-108638). - i
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The prOduct specification used for this teat was PS-311802, Issue 3, Product -

Specification for 1 C1851.

Linear acceleration testing was conducted on Rotary Accelerator HO. 3
Schacvitz B-F-8 Ce;.trifuge.

Fechanical chock tcatinz vas conducted en Facility 76. 1!., 10-Teat Free-Fall
Shock Vachine.

Vibrat'ion testing waa ceffalcted or, 7.11-3, :;;1";-2511B.

TtmperatIlre chock tectinc; as conaneted in 211.rphy Y.iller 27-cubic-foot tem-
perature chabcrs.

EnvirermN,ntal teats were conducted in accordance with 3C-4452BCW.

Procedure and Results

Three XMC1851 Firing Sets were subrri.tted for an en•ivorm ,,,,tal evaluation. The
serial nurbers were DBE-X 5-G-3, .maid-X7.6-C3, and BBB-XX10-03.

Tto units, BLW-XX5-03 end BBN-XX6-03 were radioramphically inspected along
the three axes Shown in Figure 1. There were no apparent defects.

Pre-environmental tests were conducted by sebjecting -the three units to the
tests described in Paragraphs 4.3.3.1, 4.3.3.2, 4.3.3.4, 4.3.3.5, and 4.3.3.6
of PS-311802, Issue 3.

Test results are shoos in Tables 1, 2, and 3. All units net test snecifications.

Linear Acceleration Tait

Tne three XY/C1.851's were subjected to linear aeceleiations of 50 g's far
1 minute. Wi4-XX5-03 was accelerated In both directions along the Z-axis.
BBN-XX6-C3 vas accelerated in both directions along the Y-axis. pam-xxio-G3
was accelerated in both directions along the X-axis. Acceleration directions
are shown in Figure 1.

During acceleration the units were operated dual-channel with 36.25 volts DC
innut. Charge tines and tclenetcriug voltages were =mitered -Lrith a Tektronix
531-A Oscilloscope. Aal units net test seecifica'does during linear accel-
eration. Pelemetering voltage charge curves were photogi*aphed before and
during acceleration. There were no appavent differences betueen the voltage
curves obtained at no acceleration and those at 50 g's.

Aiter the linear acceleraidon teat, the three- XMC1851's were tented according
to Pdrcgr:phs 4.3.3.1.1, L.3.3.1.2, 4.3.3.2, 4.3..4, 4.3.3.5, and 4.3.3.6 of
PS-311802, Issue 3. All units met test specifications. Test results are
shown in Tables 1, 2, and 3.
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The three XMC1851's :;ere
the following pc_hedule :

Temperature

+125 °F
0 °F

+125 °F
0°F

-0.25 °F
0 °F

sUbjected to a tonnerature shock test

js,le at Toz771p17;paEs .:„

4 hours
16 hours
4 hours
4 hours
• beurs

12 hours

according to

Raximum elapsed tie bet.4een temnerature cx .eosures was 5 winates.

After the temzerature shock test, the units were allowed to return to room
temperature. They were then tested according tc Paragramhs 4.3.3.1.1,
4.3.3.1.2, 4.3.3.2, 4.3.3.4, 4.3.3.5, ana 4.3.3.6 of PS-311802, Issue 3.
All units net test speciiications. Test results are shown in .ales 1, 2,
and 3.

The three XEC1851's were sub jetted to a GO-minutg , lcGarithmic cycle along
each of the three nntuPlly perpendicular axes shown in Figure 1. Input
levels were 0.2-inch double amplitude from 10 cps to 31 cps and 10 g's zero
to peck from 31 cps to 2000 cps. Input levels were controlled from= accel-
erometer op the XMC1851 mounting plate. Frequencies of 	 w =1851 response
were determined during cycling. Response measurements were made with an
accelerometer located near J15 ns shown in Figure 1. During vibration along
the X and Y axes, the input level had to h- reduced below 10 g's in the criti-
cal frequency bandwidth. This was done to limit the XNC1851 reswonse to 20
g's in accordance with SC-4451A(M). Critical Ornzlinumresponfie)-fiequencies
are listed in Table 4. Vaximum transverse accelerations of the mounting
fixture are listed in 7thle 5. 'a-aneverse notion was 40 percent or less of
the input acceleration at all frequencies.

The XMC1851's were vibrated at their critical frequencies for 30 minutes
along each axis. Input levels were 10 g's or less with the nAzdirtmaXMC1851
responne limited at 20 g's. Luring vibration at the critical frequencies,
the XMC1851's were operated dual-channel at 10 .rout' intervals. AU units
met test specifications during these operations. The results of these tests
are shown in Table 6.

Cracks developed around come of the mounting holes of all Units during vibra-
tion. A subsequent inspection of the noun -tins fixture showed that the XNC1851
mc, _ ,ting surface was not perfectly nat. This condition Imibably contributed
to the cracking around the mounting holes.

0871
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After  the vibration test, the XMC1851's uere tested according to Paragraphs
14..3.3.1.1, 4.3.3.1.2, 1..3.3.2, 4.3.3.4, 22- 3.3.5, and 4.3.3.6 of PS-311802,
Issue 3. All units met test specifications. Test reoults are shown in
Tables 1 1 2, and 3.

After the vibration test, the mounting fly.ture 	 nnehined to 	 I cve he
mounting surface.

nechanica7% Shock Test

The three XVC1351's were subjected to three imucct shocks in each of Lie six
directions sham in Figure 1. Shock pulses apPro:d.,:a 4-,cd a haersine in wave
shape. The shock pulses asproximate3y 100 g's in arplitude with a pulse
duratien of approximately 5 riii3iscoonds.

Photographs were rade of three of the shock pulses for each xne1851. The
data obtained frc these photographs are listediselow.

Pulse Pulse
XM1851 Acceleration AmPlitude Da Lion

Serial shiock '10
. Direction ros-----.....4. NillisecovAll

BBN-XX5-03 1 --1-Z ce,i, 5.0
4 -X 107 4.9

10 ..y 103 5.1

BBN-XX6-03 19 +I 100 5.0
25 -X 93 4.8
31 -Y 102 5.0

Hint-XX10-G3 31 lz leo 4.6
43 -X 99 5.2
49 -1' 102 5.0

Additionea cracking occurred around the 71E1851 =ranting holes during Shock
testing. The accumulative 	 ge which occurred during vibration and =chant-
cal shock is shown in Figures 2, 3, and 4.

After mechanical chock, th:, XMC1851's Itere tested according to Paragraphs
4.3.3.1.1, 4.3.3.1.2, 4.3.3.2, 4.3.3.4, 4.3.3.5, and 4.3.3.6 o PS-31180k,
Issue 3. P3.1 units ct tes.; specifications. Test results are shown in
Tables 1, 2, and 3.

111Cha4?.Iluae Tests

The three aiC1851's were subjected -so a sfmniated altitude of 100,000 feet.
The units were operated dual-channel with 36.25 volts 3X .nrut. The high-
voltage lead. Iran ef TheXMC1851 was :::-Aited cu;:. of tin ells. zber through

UNCLASSIFIED
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a high-voltage feedthreugh port cover. An adapter cable vac used to provide
input voltage and telemetry voltage connections -0c 01 of theINC1851. When
the input voltage was applied, high-voltage arcing occurred between the high-
voltage feedtbrough connector and the chcmber and between the center pin of
J3 of the XMC1851 and its shell. Investigation reverted ftr.t a lou resistance
(anproximately 1 mogchm) existed between the high-voltaGe feednxough con-
nector and the dhsther. An ey=fnation of the YI:C1851's revealed that the
NC936 Tack Suitches of Units BET-XX5-G3 and }wilt-xx6413 	 actuated. Since
the aaapter cable connected to 31 was an ozen-lewd untotted cable, it vas
susnected that the hirlh-voltsc,c bre:Y:dawn between tho feeathrol.lgh connector
for the J2 cable and the chamber may have generatea sufficient energy to
actuate the MC936's.

Testing vas discontinued at this time at the retInest cf the consultant. The
three XMC1351's were returned to Division 7 10-9.

D. J. PaSEITL - 7332-1

s 

R. L. HA.M a - 7331-1

DJP:dys

Enc: Figures 1-4
Tables 1-6

Copy to:
C. S. Willians„ 110;2
C. L. Johnson, 2123
D. S. Bliss, 2344
E. H. Copeland, 7331
Central Technical File, 3428-1446°.°.4



UNCLASSIFIED

-X

5,`'‘ SE ACcE 4.eRootia- 7-47?

-47,5".3Z
XMC / 	 / 	 Z.:" - 	 -1" 7- / 0 /V

C E £ /-F 	 -/ A/•_. , 	 A'. • c" 77/0 A/

UNCLASSIFIED



2: 	 %I4'71851 13)3N-'1 '.:5-G3 . tic TNG' 	 'H
I1UNG VI3RA7.1 I011 AN 	 'RANI :At 	 'r•

as‘.4) 4 %. svp
r 	 •

2



(1■!'+:. 	 : 	 .T , 7:1651 BBN- 	 AMAG . "AH1 	 0" . 1.P\P. ,

	tnz.rr.0 V1.9 -,;] 	 A:■.' 	 - *F.ANL'At

64 - ‘362..t

•



• IMPIIMPRIMININI1
• 	 41-S 11

UNCT,ASSIFIED

TT T A q‘C"TFTED



/

Ai 7- 

,' a .5 7-
'41 s-r

'• • 	 44 	 -414'"

-■Oo'il-r* •

.• 	 •

•

4"••••:"." 	 • ' s " 1

■1111M1111110M..s 0
•



".,) A/ A 

wff •
oi:rir

	1.11.1111,1	
4/N.

BEN
WPM MEI

	

1311111 	 IMEMPIPA
INN HMI

INIMIENIIMMIIIP
IIIMINIMIIMINIIIIINI
PIIIIINMIll 	 WM 	 1111111111PAI
	 111111111 	 111111111111,1
	 NI 	 EPA

NMI WWI MI

	

MI 	 11111111

	  Eliff1111M11 1111111111
	limmus ill umi 	 wiwirminwi,., ,,, rams 	 WWI# i:, . # ••r-

	E1111WIIIII 	 IMI ' e ; .:: limiimil nir
N „4.IIM ' '11311111111111 	 111111. e i t , de;

'' 1 f Min WWI	 . TN A<	 MI4 . ..,.,..),,

1 .1 	
	liftAllimil	

1111111761111:1:::-
1 . %
k-v,;1 	 in-muis 	 ME ,,,,
. ,''' PINIIIIIIMINIIIIIIP1111010 	 MIN 	 IIM

or p..e A -, -,. • .,• •  ,, 	 •;;• el° 0 	 './1 4Z f) •=t ...tit) -A •;(1 	MU

i.f . 	 4d-•,:. _. -&.':_:,/i..... 	 '..;14/ .....____ 	 4 	
1

0.i.2 
S Z-:. A.,..4 C 7-',/ , .,. 	 11. "3.S. 	 ,-I • '01 a 	 it4r. 	 - .,: !, .I

11

12

13

14

13

xta



1.;4

LL PS•40•1[ tS.SSI
S'. MK SMELT

Aga-•-■64(2..,-.e1"-Zert:r4  	

72FA,f/-
• •

d es,

NMI

rt‘ 'i

". 11

1:4

• ...,

'
"-/-	 .777	 • 

i 	 4A

a 
4: `,Ao

r ••• • . • ,. 	 .

a

/ 7eimenek-,
1101111111111

'Nil MINIM I NM 	 ffiriM 	 11111Maril 	

gionam ErmammeMINIBM11111
EIMMIEMPIIII 	 IBM 	 MEM
	  MI MEM

15111111M011, 	 1111MBRIMIM

EMI
MIEN

Mill1111111111111111111111ffling.
INIMMIN1191111 	

Ism,„ 	 Pale"../ / 

ION

.4.2A74:7
41-

41 a

) /

-r a 5; 7"
A14-7-c.-14

7

z 

_V/ C 

. I :Y.' •

3

4

1. ...1 7. •

e-



$C $540 	 If -591

WORK SHEET

7-341475.4: ,:-.-- "i .

7--  / 7,..<-3--- ----'
"i A• f.,`

c.,	 /CZ 	
7:74

	

"%ff (// S. C > 	 7- OAe

F/ 7-4	 X /v"/

/1. .72 C)

4 - 

	 /0. 0 

o 

.2o
.14W - 	 /i)-

A 2x
.7)

#. 1

.11.1■1•MIMIZIN.1.111■0101110....a..



ii

32

410

_ 	 v 

1/.//2Z-) 	 //'■//24/7" 	
0/:

C', 
	 //vr 

3640•E 0-591

;.IPIORK SHEET

S.

(2.

13

u•

11



' • 	 el A(.4A/r: 

v7e.	 V	 L ,„, v, 	 Ciqa ,

.7-7,v1&". 	 Cf/.

14

	  11

12

13

14 1 -44

13*

4.1


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15

