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holder or any other terson or corporation, or conveying any rights. or permission to manuf'acture. use, or sell an) pale-ted
invention that may in any way be related thereto. This report is not to be used in whole or in part for ad% ertiming or -tie"
Iirposes.
AFPEA PROJECT NO. 83-P7-132
TITLE: Qualification Testing CNU-263/E Maverick Missile Container

ABSTRACT

The Government of Switzerland is procuring AGM-65B Maverick Missiles
from Hughes Aircraft thru the U.S. Government. The Maverick Missile
containers CNU-263/E used for transporting/storage of the AGM-658,
will be fabricated by the Government of Switzerland.

The Air Force Packaging Evaluation Agency, WPAFB OH was requested
by the Government of Switzerland to furnish services for qualificationtesting of a production prototype container.

Tests were conducted in accordance with Federal Test Method Standard
No. 101, Military Standard-648, and Military Standard-810.

Results of all the tests are acceptable. The production type
containers CNU-263/E will give adequate protection to the AGM-65B
Maverick Missile during transportation/storage.
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INTRODUCTION

Background: The Government of Switzerland is procuring AGM-65B Maverick
Missiles through the US Government, from Hughes Aircraft, Tucson, Arizona.
Missile containers, CNU-263/E used for transporting and storage of the AGM-65E
missile will be manufactured by the Government of Switzerland. The Air Force
Packaging Evaluation Agency (AFPEA) was requested to furnish services for
qualification testing of the prototype container.

Purpose:N The purpose of this project was to determine if the prototype
container CNU-263/E will protect its contents, the AGM-65B Maverick Missile,
during transportation and storage.---

Test Specimen: One CNU-263/E Maverick Missile container, serial number CH-O01,
fabricated from fiberqlass materials (resin transfer molded) by Siegfried
Peyer AG Switzerland CH-8832 Woolerau was furnished by the Government of
Switzerland for testing.

Test Outline aqd Test Equipment

Tests were conducted in accordance with the AFPEA container test plan,
project number 83-P7-132 Amend 1, dated 26 July 1983 (Table I). Test methods
and procedures used were as outlined in Federal Test Method Standard No. 101,
Military Stdndard-648, and Military Standard-810. Instrumentation and equip-
ment used are annotated in each test procedure. The container shall limit
transmission of shocks to the contents to a maximum of 40Gs resultant force.

Test Procedure and Results

Test No. 1: The container, as received, was visually inpsected. The exterior
and interior surfaces, markings, hardware, cushioning, strapping, and con-
tainer seal were inspected for material and manufacturing imperfections.

Results: Results of the visual inspection are annotated in Table II. Slight
damiage was noted to the gel-coat on one of the forklift pockets and no pro-
vision was noted for a security seal. Figure 1 illustrates overwrap of
paper fiberboard and wooden skid removed from the container. Figure 2
illustrates packaging of the strapping assemblies and the restraint assembly
as received from the fabricator. Workmanship of the container is rated as
excellent.

Test No. 2: An AGM-65/E inert Maverick Missile was mounted in the CNU-263/E
container (figure 3). The container T-bolts were torqued to 45 inch pounds
and the container was tested for pressure and vacuum leaks. Pressure and
vacuum tests were performed at 1.00 psig. The failure criteria for each
test was 0.025 psig for a 30-minute period (figure 4).

Results: At the end of the 30-minute pressure/vacuum test period, the results
were as follows:

Pneumatic Pressure Test - 0.0162 psig.

Vacuum Test - 0.0220 psig

The results of the tests are acceptable.



Te!,t %. 3 Piu~ t g ls trate- the (Or t , t1r pla , c r; A. .r oration,
Sk.reatel es, ;Y, Vi bration Test Machine (LWVH), Type 5U00-h6h , erial numbher
56.fl]. The container was placed on, but rot fastened to the platforfm.
Re,,trtnir S hiocks were attachud to the platforw to pvrevent the container from
moving off the ,latform. A clearance of approximately 1/ inch in dl

directions was used on the restraint WocK to al ow free movefint of the con-
. , '(, , hour test perici . With the coiIta ner in ,,,sition, he

p1 atform wa- i irated unti! L! e onta i ne r rai ,ed f'or t he pl a tform, 1 /i I nch
feeIe- c ",earanc.: between bottom of conta i ner a n,! p] Iform,) for a Ox i mun, plat-
form accelera, ion of 1G. The test was instrumented with a tri-axial accelero-
Pe ct ' rF10 v .. I - o qcnouc ad at the amb ent temperature

Reslrt.s- A ;axi:nu;i: of 3Gs was obtained during the I/2 hour ter period of
'tu repetitive shock test. The results of the test are acceptable.

T. ! -: This tu,,tt wa conducted with the same roc edure as test No. 3,
.. ]p a itup .r;Fc,,I iad of two add itionai c,'ntainers were placed on top
n or '"'ri' c(- container. Figure 6 illustrates the strapping of the

"0-_C ,' , t, tiu-down of the ccitainors to the platform.

R e.ults- A o.i cf 3S,. was obtained during the i/? hour test period of the

_i~riwr' d !ad repetitive shock test. The result.; of the test are acceptable.

.o Fi qure illustrates the container as placed on the platen of a
',lgh capacity (51_",000 pound) Compression Tester, Testing Machine, Inc.,

A1it,vi le, 1' v ' iAdel No. 17- 4-2. A 2199 pound compression load was applied
e- et _ t"iirier for a period of one hour. Tle test was observed for

- i on, d),liinent deformation, and structural failure of the container
coey a t'1.i.-s assemvblv. The test was conducted at the ambient temperature.

* ,.c .e(:ie, during and after the test did not reveal any damage to
n : tonaine . R su 1 t , of the test -Ire acceptable.

. , . re' - Q and I" illustrate trne nechinical handling tests
Io ucted with a 4,000 pound capacity hard rubber tired electric operated
-.'l ift truck )P tests included a one high, two high, and a three high

,r siner -ran,,-or . The container(s) were lifted (.lear and transported on
: f, frkl ft tuck forks across a hard pavement for a distanc:e of 10U. feet.

P (r, ,, l pirs of 1x3 inch lumber were laid flatwise on the pavement across
the path "+ C' th orkl it truck. The container(s) were carefully observed for
arny ddiflOje during the travel and stopping operations. Figures 11 and 12

. r , * ov iq test. A strap was attache~d to the towing rings and the
., ai.:r .a, .. ' t from the end position anJ then from the sid ,hsitice

n_-ass a hard pavement for a distance of 100 feet. The container was observed
s 'i, i for a,',, damage that may have occurred.

RoSu1 t 7 troml r.cqec,. ti n, no visual damage wars noted to the containr durinq
i, n ii in or he f towin g .... . l o,, ts ,,the tests are

... :. , ! ilustratos Kr ~o -~ti, ie-lown provi sion,, test.

i. p , aced on the test onontai n r . The test container wa,
fa i;e. I of fthe tli,o- ind held in that position for one hour. A leak test
Wa. ,-rf(or-.v0 at. tho ed of tee h i<5ti li.'tie- .,ii tout



Results: Inspection during and after the hoisting/tie-down test did not
reveal any damage to the container. At the end of the 30 minute pressure/
vacuum test period, the results of the leak test were as follows:

Pneumatic Pressure Test - 0.000 psig.

Vacuum Test ------------- 0.013 psig.

The results of the tests are acceptable.

Test No. 8: The conductive path test was performed by checking the DC OHM
resistance from each terminating and breaking point from the missile skin to the
external ground.

Results: The conductive path test measured 0.0068 DC OHM resistance. Results
of the test are acceptable,

Test No. 9: Figure 14 illustrates the cover handle pull test. A calibrated
scale was used to measure the 300 pound pull applied to the handles. The
load was applied from several different angles to compensate for various methods
of lifting the cover assembly.

Results: Visual inspection revealed no physical damage to the handles or cover
of the test container. The results of the test are acceptable,

Test No. 10: An internal pressure of 1.50 psig was applied to the container
for a test period of 15 minutes. The test container was tested for structural
failure and permanent deformation of the lower and upper shells, and also for
any structural failure around the handles and hoisting/tie-down rings,

Results: Visual inspection revealed no physical damage to the fiberglass
material. The results of the test are acceptable.

Test No. 11: Figure 15 illustrates the test container in a test position in
the rain/wind chamber. The test was conducted at simulated rainfall at a rate
of 2 and 5 inches per hour and a horizontal wind velocity of 40 miles per hour.
The test container was placed in the chamber at a 30 degree angle for a test
period of 30 minutes. At the end of the 30 minute test period, the container
was placed at a 330 degree angle for an additional test period of 30 minutes,
At the end of the one hour test period, the container was removed from the
chamber rotated 180 degrees, placed in the chamber and the test continued for
an additional one hour period using the same test procedure, At the conclusion
of the rain/wind exposure the test container was removed from the chamber, the
moisture was removed from the exterior surface, and the container opened for
inspection.

Results: Visual inspection revealed no water entry to the interior of the
test container. The results of the test are acceptable,

Test No. 12: Figure 16 illustrates the cornerwise-drop (rotational) test,
The height of drop on each of the four corners was at 20 inches, The drop
height of 20 inches was based on the length dimension and not the weight of
the test specimen. The test specimen was instrumented for the drop tests, One
corner of the container was supported on a 12-inch block height, The opposite
corner, same end, was supported on a 6-inch block height. The unsupported end
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t t'he container wa, then raised so that the lowcr corner (6-inch support side)
ja , at 20 inches from the floor. The electric quick release hook ([.A.B. Corp-
ora:ioii, Skaneateles, NY, serial No. 5d9020,1 ,, L.,O2 pound capacity) was energi.Zrd
jnd the te;,t cu'!taner ,ilowed to fall on a concrete surface.

R iult Vi, Ia I i Octien ol the te-t container revealed no damage. A max imum
04 14.4G , wa" ohta i ned du rig Ihe tests. The resu I ts of th tests are aic .'ia L .

I 'j. i g igr, e 17 and I & illustrate the edgewi se-drop (rotat i ria l  test
c ei'lht of Ttop on eaih - of the four edges was it 0 inches, Thu arop 1,eight

of 26 inc)ies was baseo on l lelgth dkiiensiur, arid not the weight of the test
peoi men . he te ,t spetimen w, s iristrumented for tlhe drop tests, The edge of

n " i pp.. k on I inch block height. The unsupported edge

wcl then raised so that the height was ?0 inches from the floor. The elec tr ic
.;Li i k ,jas L nook (L.A.B. Corporation, Skaneateles, NY, serial No. 5 9?J&

'O"Ou capacity'! lu enerjized and the test container allowed to fall on a
oncrete ;urface.

'.SLJ V1 S Ua 1 l t on 0 1 ... test contai ner revealed no damage. A ma x i ium
- -. ', v.,. t Ied ,'4 i .;, t test. The rosults of the tests are acceptable.

TcsZ 'o. 14: Fioures 1 and I Listrate the pendulum-imJipact test. Thi instru-
.. <c tef coitainer was pla,:Cd on a pl at form and the end/side to be impacted

1iI,.ei bevyond th'rco. end of the platform so that it could impact agiinst
bumlier. Tue platform was ple I Ed back to a vertical drop height of 11 ir,-hes

,Id released to swing freely so that the end/side of the container impacted
ijalnst the bumper. A crop height of 9 inches results in a velocity of 7 feet

:',o cond at impact.

VI ual inpection o: the test container revealed no damage .Aiaximu '
'I . J- '04 It i c du'inog the tests. The results of the tests are acceptalble.

,t . 5: 'ressue and % acuum tests were performed on the test conta iner.
,5, .c and , ' , ';-jC t i , ete erftotmed at 1I psi. The faii re criteori
, : , .h to..tv;a, - Q,J 5 ,i,:; for a )6-minute period (Figure L .

,u~t. At te endi of ' it 30- i nute pressure/vacuumI test period, the resul ts
,,er as fol ow'..

Pe Twaa t i !ressure Test - 0.000 Psi q

Vacuum Test------------- 0,022 psig.

. , * f t'1e tf'st" 'Ire a (eptohlo,

r l'-'It t'r"', l t , obtained, the _ontainer CNU-.'63/'L ,,u it ted hv
' t evor A,' wi toerl and wi 1l (live adequate potect ion to the AGM- K:

:.1 , ,,ii luri, g shipmentjstorage. The resultant maximum 16 .IGS was
low 00! :f ,(G_ m he m.en . n upper flanges and the gasket .are a
,,or imPonvPnfnt ovr' ttn, origiial de-sitln of the Lontainer. Crfttsaiiiij I

o , n:; : r, 0ecel A '

i Oeomm e 1nd, at i r), •  T ,, f ii o iq 'i (IF' roCommendat ins for u-e in the areiwh 1)'1
i; ,Ir,sOrnl ,,, 'he L V I-, o, N' V I c' k Nis , i I conta i ners dur ing the s torage

of AGM-65L Maverivk Missile



1. CAUTION, when removing cover assembly, Dwg A-35204-2, S. Peyer LTD.,
CH, DO NOT place closure flange of cover assembly on floor. Turn cover assembly
180 degrees and place top of cover assembly on floor to prevent damage to
flange surface, and also prevent accumulation of debris on the silicone com-
pound (Figure 2).

2. CAUTION, prior to assembly of container, wipe cover and base assembly
flanges with lint-free material to remove any contaminants that may have
accumulated.

3. CAUTION, examine vulcanized joint of gasket, Dwg A-35210-2, S. Peyer
LTD CH, joint shall have smooth surfaces for good sealing properties.

4. CAUTION, apply coating of G.E. silicone dielectric compound MIL-S-8660,
GE Part No. G-624, NSN 6850-00-880-7616, prior to assembly of container.

5. CAUTION, torque T-bolts, Dwg 35218-2, S. Peyer LTD. CH, to 45 inch
pounds. Container WILL NOT pressure/vacuum seal, if correct torque is not
maintained.
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AIR FORCE PACKAGING EVALUATION AGENCY AFPEA PROJECT NUMBER

(Container Test Plan) 3-P7-1 3_ AYL D

CONTAINER SIZE kL X W X D)(NCHES)1EIGHT (LBS) ICUBE (CU F T.) OUNMIY-DATE

INTERIOR EXTERI OR GROSS ITEM 2r JI I'-

IM NAME MANUFAC1 URER

A GI-o w, G arL M',

CON TAINEk NAME I CONTAINER COST

PACK DESCRIPTION

CONDiTIONING

TLT RFSDSE CONTAINER INSrHitj
NO ANO TEST METHOD OR Ez,1 TITLE AND OAHAMETER ' ORIENTATIONMEATN

PROCEDURE N0 ETIO

* - -t

. . 'AIt

....................

COMMUNI

ir~~~ ~ ~ ~ M' iNhiti11
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TABLE I

AIR FORCE PACKAGING EVALUATION AGENCY AFPEA PROJECT NUMBER

(Container Test Plan) 83-P7-132 AMEND 1
CONTAINER SIZE IL X W X O)(INCHES) WEIGHT (LBS) CUBE (CU. FT.) QUANTITY DATE

INTERIOR: EXTERIOR: GROSS: ITEM:

ITEM NAME[ MANUFACTURER

AGM-65B Maverick Missile

CONTAINER NAME ICONTAINER COST

CNU-263!/E

PACK DESCRIPTION

Fiberglass construction
CCNDITIONING

TEST REF STO SPEC CONTAINER INSTRU-
NO AND TEST METHOD OR TEST TITLE AND PARAMETERS
N PROCEDURE NOs ORIENTATION 'AENTATION

1. Visual inspection before start
of test.

2. Fed-Std-Iul Leaks in Containers. As required .

Method 5009.1 Relief valve replaced with a .ianometer
pressure tight valve. Pneu-
matic.
Pressure Test - 1.0 psig
Vacuum Pressure - 1.0 psig
Failure Criteria Test - 0.025

psig in 30 minutes

3. Mil-Std-648 Vibration (Repetitive Shock) Tri-axial
Sec. 5.2.2 and Test. 3 to 5 Hz or IG which- Accelerometer
Fed-Std-ll ever is less for not less than
Sec. 5019.1 1/2 hr.

4. Mil-Std-648 Vibration (Repetitive Shock) Superimposed load Tri-axial
Sec. 5.2.2.1 Test with Superimposed Load. equal to three Accelerometer

May use untested container like containers
1/2 hr. high,rigidly

attached to excittr

5. Fed-Std-l01 Superimposed-Load Test (Stack- On a flat rigid Yes
Method 5U16.1 ability with dunnage). Load floor
Mil-Std-648, on bottom container shall be
Sec. 5.7.2 limited to three loaded con-

tainers for a safety factor of
2. Test for 1 hr,

6. Fed-Std-ll Mechanical Handling Test. One high and one N/A
Method 5011 .1 Sec. 6.2 - Forklift Handling wide then repeat,
Sec. 6.2 & 6.6 Test. Lift container(s) off two high and one_ ground with tines, then carry wide then repeat,

*COMMENTS

PREPARED BY APPROVED BY:

EDWARD J. KOWALSKI, Mech Engr, AFPEA RALPH ZYNDA, Chief, Design Division, AFPEi.

AFALD
' ,-,. 4

7 PA~j 2I



AFPE A PR~OJEC T N-NMbf f
AIR FORCE PACKAGING EVALUATION AGENCY

(Container Tes' PRanj - -

CONTAINER SIZE (L X W X D)(INCHt-l ~ WEIaGHT (LBS CUBE (CU FT.) QUANTITY IDATE
.NTERiOFI EX tMiOR 'G'lOSS ITFM

if N .rAME MANIJ AC-Tj fj,

V-

C-TA;NrIR NAME (-,N TA f4EP 'O.T

PACK DESCRIPT;ON

ST EF STO SPEC(OTIN ~ ~ r~
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TABLE I

AIR FORCE PACKAGING EVALUATION AGENCY AFPEA PROJECT NUMBER

(Container Test Plan) 83-P7-1 32 AMEND 1

CONTAINER SIZE (L X W X D)(INCHES) WEIGHT (L1S CUBE (CU. FT.) QUANTITY DATE
INTERIOR EXTERIOR: GROSS. ITEM:

L 26 Jul 83

ITEM NAME MANUFACTURER

AGM-65B Maverick Missile

CONTAINER NAME COST

CNU-263/E

PACK DESCRIPTION

Fiberglass construction

CONDITIONING

TEST REF STDSPEC CONTAINER INSTRU-
AND TEST METHOD OR TEST TITLE AND PARAMETERSNO PROCEDURE NOs ORIENTATION MENTATION

8.point from the missile skin to
KCONT'D) an external ground.

9. Cover Handle Pull Test 300 lb. N/A
Pull in every direction that
service loads are possible.

IC. i Mil-Std-5.2 iressjre Test 1.5 psig Water
Sec 5.6.. Manometer

11. Mil-Std-2!,S Rain with Wind Source. Total As required N/A
Metrod 5C2.1, test diration of not less than
Procedure I 2 hours.

12. Fed-Std-101 Cornerwise-Drop (Rotational) One drop on each Tri-axial
Method 5005.1 Test from 20" height. corner (total 4 Accelerometdr

drops)

13.: Fed-Std-101 Edgwise-Drop (Rotational) Test One drop on each Tri-axial
Method 5008.1 from 20" height. edge (total 4 dro s) Acceleromdter

11. Fed-Std-1i Pendulum-Impact Test (7 ft/sec One impact to eac N/A
Met!iod 5C12 from 9" height. side & each end

(total 4 impacts)

15. Perform test 42 Pneumatic Leak
Test after test #14.

COMMENTS.

PREPARED BY VED BY:

EDWARD J. KOWALSKI, Mech Engr, AFPEA RALPH ZYNDA, Chief, Design Division, AFPEA

AFALD. 4 9 PA, 4 '

9 P A,-,
-~ ~~~~~~~~ ~ ~~~ 4 ... ... = :- . . . . ._-- i..... ] T .. . . . .. ..



TABLE 11

Vi ,ual Inspection

il:- ?3'L:Ze~inr -AGM-65B Mlaverick Missile
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r...Figure 1. CNU-263/E Maverick
Missile Container,
Serial No. CH-001

fabricated by
S. Peyer LTD. CH.

Figure 2. Figure illustrates

packaging of strapping
and restraint assem-
blijes,

Figure 3. AGM-65E inert
Maverick Missile
assembled for
container testing.
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Figure 4. Pressure/vacuum
container leak test.

Figure 5. Vibration (repetitive
shock) test.

Figure 6. Vibration (repetitive
shock) test with
superimposed load.
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Figure 7. SuPerimposedo
test.

FigureS Forklift hanfling
test.

F i g u e 9 . t e s t .



Figure 10. Forklift handling
test.

70i .AV

AGA

Figure 11. Towing ring test
from end position.

- Figure 12. Towing ring test
from side position.
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Figure 13. Hoisting/tie-down
provisions test.

Figure 14. Cover handle
pull test .

Figure 15. Pa in/wi n J Iest .
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