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This study as undertaken to assist the Project Division in formulating
a detailed test plan for the GAM 87A application of the U-5941 warhead.
The environmental data presented were taken directlj from the Stockpile-
to-Target Sequence for GAM 87A p IS 3466/38562p datei Jure 1961, and
compared to "Data Bank" environmental information. In cases where the
Data Bank" e,Avironment is considerad ,to be s4gnificantly less severe

than that presented in the STS, appropriate notes are made.

The status of tha XW-59PINUTEMAN enviro=Lental test pzogram should be
reviewed in an effort to eliminate some of the following tests if the
environmental conditions are similar, or if the xw-59-xlia34 87A warhead
design is not significantly changed,



PROPOSED ENVIRONMENTAL UST PROGRAM, GAM 87A/M-59-X1

pTS nwlvonmontal CondltIpms 	 CTI:floration

Temperature'
High +160°T
Low -65°F

-40°F stabilized

Shock -65 to +1250F, 20 min.
-40 to ..65°F, 20 min.
-40 to +80°F, less than 1 min.*
+80 to -40 v loss than 1 ndn.*

Fluctuation
High 90°? to 160°F

co)

cf)Lou Not presented in WS

li

tr

A5
A5
A5 modified to

obtain limits of +80
and -40°F 'with maxi-
mum possible rate of
change.

Abbreviated ?et-A PosesipIiDn

160°F for 12 hrs.
-65°F for 4 hrs.
after stabilization

+160 F for 4 hrs.,.
5 min. change to -659F
=65 for 4 hrs. p 5 min.
change to +160°F
3 complete cycles.

A2 	 90°F for 10-hrs., 4 hr.
linear change to +160°F,
160°F for 4 hrs., linear ,

change to 90°F $ 30
consecutive cycles. Constant'
RH 15%.

A4 	 Stabilize,at -65°F. Ave.
chamber rate of change to
-80°F.:1 Hold at -80°F for
24 hrs.... Return to -65°F
and hold fot4 hrs..or,
stabilization.

WH in AEC shipping container 	 Al.
A3

Accomplished in A3

Less than one minute is unrealistic from a facilities standpoint s transition time not to exceed 21- minutes.



Stabilize at -65°P
Ave. chamber rate of
to -80°F for 8 hrs
3 complete

PROPOSED ENVIROMENTAL TEST PROGRA14, GAI48711,PCW-59--X1

Confiffration 54„1-4Pi1 Tomt AbbreOated Test Rocriptionali,11212L2MOIn.12911dij2.W2
Temporaturo

Shock
:.,40°F to +80°F Class
lhan+160 to 80( F
1

High 160°F
10 sac., 165°F
(Ballistic flight)

Loia -65°F 32 hrso
-4 0P Stabilized
r 0F occasionally

Shook +80 to -40°F less than
-40 to -1-800F less than
+160 to 80°F lesa than

WH removal from AEC
shipping container
and RV (hare warhoad)

No tout recommondod,
adequately accomplished
in A50

WH in re-entry vehicle Al
No test recommended

160°F for 12 •hours.,

1
1
1

min.*
min.*

A4 Modified to limit
duration of -800F to
3 hro6

115 mdified to
obtain limits of +80
and --40°F uith may,-imum
possible rato of change

Fluctuation.
to +160°F

. 	 •

Low - Hot presented in STS

Less than one minute is unrealistic

A2 	 90°F for 10 hrs., 4 hr, linear
ohango to 4-160°F,160°F;for
4 hrs., linear change to 90°F,
30 consecutive cycles, Con-
stant RH 15go 	 (77)

A4 	 Stabilize at -65 °F. Ave,. chamber:
rate of change to -80°F, hold
at -80°F for 4 hrs4 return:to': ocIt
-65°F and hold for 4 hrs,i, or 001:
stabilization0

standpoint ! transition time not to exceed *minutes.'

11

frOm a facilities



60% RH at 64°F linear, 2 hr.'
change to 0°F. RH uncontralled,
2 hr, change to 649F, 30 con-
secutive cycles -

PROl'OSED ENVIRONMENTAL TEST PROGRAM, CAM 870U-59-X1

STS Environ .ot9l Cpidttionfl 	 Cm1C:i tom) t i on

Humidity

High
93 to 97% RH at 80 to 85°F WH in AFC dapping
for 20 hrn., changing to 	 containov and re-
100% RH w/condansatlon at 	 entry vehicle
75 to 80°F for 4 hrs.

r-451 Tent Abbreviatod Tent Doscrintion

)31 Constant 93% RH, 8eF to
149°F to 86°F to 68°F. 10
consecutive 48 hr. cycles.

Lou 	 .
15% RH at 90012 for 10 hrs.
Linear change in 5 hrs. to
2% RH at 160°F, 2% RH at
160°F, for 4 hrs. Linear
change in 5 hrs. to 15% RH
at 90°F.

Winter Freezing Cycle,
Not presented in ST5

No tout rocommondod o
adovatoly accomplished
in A2

Pressure
Highs 15,4 psi Cl Subject VH to 70 in hg,

absolute

Low 0 psi 	 -65°F and 2,12" hg. 	 C)

4)-

TJ



86°F 95% RH for 28 days.Material Toots L2
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PROPOSED ENVIPONMEUTAL TEST PROGRAM, GAM 87A/V-59-X1

STS Fnvirormental Cfrieiitioro

6r) Precipitation

Rain
12"/11 hr. 55 min.

• 2''/5 min.
11"/11 hrs.

• 7"/1 hr. •

Bail
diamotor at e/hr"

wind 50 mph

Sand, Boot, Salt Spray, Fftngus

Sand and Daot
as encountered along
ocean beaches and arid
or de6ort areas

Salt Spray or Fog
as encountered along
and in the vicinity of

wator•beaches

Beetles, bugs, mites, ate. 	 No toot available°

Abbreviated Toot Description

Duet conceptration
0025 gm/ft-3. Tamp.. 80
humidity not to exceed 30W: -
air velocity 1300 + 100 ft/min.

20% water volution of sodium
chloride for 50 hrs.

sc 'A5.1_12DI

No teat recommended.

No toot recommended °

Ll

Confac.1-nion

NH in AE0 shipping
container and re-ontry
vehicle

1 1

1 1

Material. Tests

4 1" hr. for 2 hrs,



Cceipnratica
	 SC-P.51 Telt 	 Nbbreyiated Tom: Descrixtion

MI in re-entry vehicle 	 53 applied at 45 0 from nose
on horicontal centerli.n©,

NH in re-ontry vehicle
oriented on centrifuge
arm to receive applied
load at 45° from the
nose on the horizontal
centerline.

Fl modified to 	 140 G centrifuge.
obtain 40 G.

PROPOSED ENI.1):110NMENTAL TEST PROGRAM, GM 1-3711 11-59 ,-X1

STS , , Virn7W -P9Yth0 COnditiOW3

Static Acceleration

To failure, which met bo
at lcoat 53 6 cquivo3ont
static acceleration

Acceleration

2 00 G Ara or aft
6e1 G up or down
•2.0 G lateral

33.0 G
0 G latern1
0 Rad/See pitch

•5.48 G fwd .
i1.10 G lateral
43o3 Rad/Soc2 pitch

*

2.3 G aft
5.85 G lateral
0.5 Rad/Seo2 pitch

To qualify RITATH combination for centrifuge tent.



PROPOSED ENVIROISTNTAL TEST PROGRAM, GAM 87A/M-59-N1

iroymiiita1 CO nil:It:19ns
	 Confinturatior
	 Tost
	

Abbreviated  Test Description

Vibration

Transport*
0.4" DA 5 - 73 eps
8 G, 73-200 ops
4?: G, 200-2000 cps

0 in AEO shipping
container and re-entry
vehicle in RV shipping
container

Elb modified to liwit 1 G - 10-2000 cps
msyimnm acceleration
to 3 0

E1-52 Carry
0.1 2 DA 5 - 20 cps
0.06" DA,20 - 73 op
7 G 73 - 800 cPs
9 0 800 - 1200 cps
565 0 1200 - 2000 cpa

Powored flight and
re-entry

0.4" DA 5 - 12 cps
0 12 - 2000 cps

NH in re-entry vehicle 	 Elb modified to limit 1.5 G
ulating pylon mounting, 0 iy1 to 1.5 0 	 10.2000 cps

. 11.11 in reontry vehicle
3 G applied at WH 0 RV
interface

Elb modified to
limit 0 lovol
30

3 0 **ti
102000 cps:

Magnitude of 8 0 during transport not borne out by data baW: information.

14agnitu3o : of 3.05 &considered adequate as in input to the,airtraft-miSsile interface*., 	 .

Suggest that tho X14-59-X1 Too categorized as Class B equipment.- 	 , ww
t4
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PILOPOS1:0 EIVIIION14ENTAL 'TEST MOGI1A14, GAM 87A/X11-59-X1

STS 11YivIronmutal Condi -1-1- 1s Conf:wuration M4451_,TPEIt Al?Igavi404., Tg gt _Do s c.),:lptipn

Shock

Air Trnsi.:c .:!0;* EH in AEC shipping 02 Modified to
! 	 .

irsino, 5 G pulse duration
NO container obtain mANimam which producect maximum

	

i 	 ;1

	

Aft 	 00 aceoloratlon of response
Up or -'6.0 G 5 G
Down -2.0 1
Lateral 1.5 G

Truck Transport

Fwd 5.0 G
Aft 500

• Up or +5.0 G
Down -2.0 G

F1:: Rail Transport
30 G longitudinll

nr) I G lateral
.44 , 2 G up or down

171 MatingF-4

i" drop on mating
ICJ 	 cradle or on shipping

container

I? 	 Accomplished in D2

as modified for
increments of

. velocity

11 mph maximum volockGy
ramp test

Unpackagod WH drop as doseribad in STS environmental conditione.
Conduct drop in lateral and vertical direction.

•

Handling 	 WE in AEC shipping
container

12" drop on any face
onto concrete surfaco

12" drop as described in STS environmental conditIons.'
Conduct drop at -400F.

* Loads indicated for air trans 	 are not borne out by data bank int'ormation.
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PROPOSED ENVIROMYE,ATAL TEST ?ROORAM, GAU 87A/Vd-59-X1

Environnontal Coqinions. I I glronfirlration Abbmytated Test. IV!:Juiption

Transport
20 G I, 11 4- 1 mo in RV

• 1W Mating to
5 G 11 + r43

Rocommandation for
testa uithhold pending
olartfication of shock
conditionsUN in RV

UH in RVAircraft Carry
6.0 Co3own p 4.0 G up

0.15 to 0.5 ms
2.5 G lateral, fore
:and aft

Missile:Re-entry and
Plight

20 G fwd o 3.0 -• 6.5 ms 	 WH in RV
15:G any axis 11 1 ms



PROPOSED ENVIRONMENTAL TEST PROGRAM, GAM 87A W-59-X1

STS EntrironmentaUpsilltions

ilcoustic

151 db . '
56 to 7200 cps

SO-4A0. T9ot

r3a

pqnflgaration

WR in RV

5n applied
external to RV

Abbreviated Test Descripij.on

160 db, 75-9600 cps
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