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NOTICE

When government drawings, spocitications, or other data are used tor any purpose other than in connection
with a definitely related government procurement operation, the United States Government thereby incurs no responsi-
bility whataoever, and the fact that the government may have formulated, furnished, or in any way supplied the said
drawings, specifications, or other data, is not to be ragarded by implication or otherwise as in any manner licensing the
holder or any other person or corporation, Or conveaying any rights or permission to manufacture, use, or sell any patented
invention that may in any way be ralated thoreto. This report is not to be used In whole or in part for advertising or sales
purposes.

PROJECT NO. 90-P-105
TITLE: Qualification testing of the CNU-480/E Container
ABSTRACT

The objective of this test series is to qualify the CNU-480/E SMAW
High Explosive Anti-Armor(HEAA) rocket container for production
release by MSD/YUA. The CNU-480/E container is a welded aluminum,
.controlled breathing style with a removable cover. The ‘container is
designed to hold four HEAA rockets in two layers constrained in
conformal cavities in polyethylene tray and cover cushions. The
qualification test series is derived from MIL-STD-648A and
FED-STD-101C and consists of -25 and +140 F free fall drop tests,
sinusoidal and repetitive shock vibration tests, structural strength
tests, and leak tests. The test series was performed at the Air Force
Packaging Evaluation Activity, Wright-Patterson AFB, Ohio.
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INTRODUCTION

The objective of this test series is to qualify the CNU-480/E
container for production release by MSD/YJA. The tests performed
are specified by MSD/YJA, Eglin AFB, FL in the Test Plan
(Attachment 1) and are derived from MIL-STD 648A and Fed-Std-101C.
The test methods constitute both procedure for performing the
tests and performance criteria for evaluating container
acceptability. The tests are commonly applied to special
packaging containers providing shock and vibration protection to
sensitive items. The facilities at which the tests were performed
are located at the Air Force Packaging Evaluation Activity,
Wright-Patterson AFB, OH.

ITEM DESCRIPTION

The CNU-480/E container is a welded aluminum, controlled breathing
style with a removable cover. Container sides are fabricated from
double walled aluminum extrusions. Top and bottom are aluminum
sheet. Closure is achieved by four toggle mechanism latches.
Shock and vibration isolation is provided by polyethylene foam
cushions fabricated from sheet to form two trays and a cover. The
container is designed to hold four high explosive anti-armor SMAW
(HEAA) rockets in two layers consitrained in conformal cavities in
the trays and cover. Exterior dimensions are length 46.5 inches,
width 20.5 inches, and depth 15.5 inches. Loaded gross weight is
136 pounds. The container tested and the four HEAA rockets were
provided by MSD/YJA.

INSTRUMENTATION

The upper starboard and lower port rockets were instrumented with
triaxial piezoelectric accelerometers located on the protective
plastic nose cover. The accelerometer location was 3 inches from
the cover forward end, 1/2 inch above the rocket centerline, and

2 inches offset transversely from the rocket centerline and toward
the container interior. Accelerometer principal axes were aligned
parallel and perpendicular to the rocket centerline. With respect
to container faces, the accelerometer principal axes were
perpendicular to the faces in the following table:

Container Face Accelerometer Axis and Channel Identification
Identification Axis Upper S*-arboard Lower Port

1 Top Vertical 1 6

2 Port Transvecrse 3 7

3 Bottom Vertical 1 6

4 Starboard Transverse 3 7

5 Forward Longitudinal 2 5

6 Aft Longitudinal 2 5




The acceleroneter output was amplified by an fndevco model 2740B
charge amplifier. The signal was recorded and processed by a GHI
Systems Triads II E data acquisition system. Prior to test, the
system calibration was determined to be within + 5 percent of
input by inserting a known charge into each charge amplificr and
then reading the associated Triads II E channel response. AS o
final product, the Triads II E printed graphic amplitude-time
traces with computed resultant of the orthogonal components and
peak accelerations of both resultant and components.

TEST EQUIPMENT

The following instrumentation and equipment were used in this test:

Item Manufacturer Model Serial Cal Exp.
Data Acquisition Sys GHI Systems Triads II M00914451 29 Jan 91
Charge Amplifier Endevco 2740B FW28 6 Oct 90
Charge Amplifier Endevco 27408 FW10 11 Nov 90
Charge Amplifier Endevco 27408 FY65 3 Aug 90
Charge Amplifier Fndevco 27408 FWC7 3 Aug 90
Charge Amplifier Endevco 2740B FY49 3 Aug 90
Charge Amplifier Endevco 27408 FWw23 4 Aug 90
Accelerometer Endevco 2223D FE9S7 8 Mar 91
Accelerometer Endevco 2223D FES53 7 Mar 91
Vibration Meter L.A.B. Div. 487A02 0068 25 Dec 90
Vibration Mact .e L.A.B. Div. 41012 89003 N/A
Vibration Machine L.A.B. Div. 5000-968B 56801 N/A
Storage JOscilloscope Tektroniks 5115 B094122 7 Oct 90
Test Cham -40, 165 F Envirotronics A088843 4 Aug 91
Test Cham -100, 375 F Tenney Eng BH1138 25 Nov 90
Manometer, 0-60 in H,0 Meriam Inst. 30EB25IM 154591 N/A
Halogen Leak Detector General Elec 42081 9M09 N/A
Vacuum Pump Precision
Drop Test Machine L.A.B. Div.

Dynamometer WC Dillon & Co 5000 AN20058 25 Sep 91
Dynamometer Chatillon 160 AO082647 21 Jun 92
Scale 2000 1lbs. Howe A057229 4 Dec 90

TEST PROCEDURE

The containers with the four HEAA rockets as provided by MSD/YJA
were tested in accordance with the MSD/YJA test plan and
referenced methods of MIL-STD 648A and Fed-3td-101C, except as
stated herein. All leak tests were performed with the four HEAA
rockets and two polyethylene cushion trays removed because either
the polyethylene or rockets absorbed compressed air and thereby
interfered with the test. For Fed-Std-101C, Method 5019.1, the
container was vibrated on the becttom, port, and aft faces for one
hour per face instead of on all six faces for thirty minutes per
face because other orientations would have interfercd with the
acrelerometers due %o lack of clearance.




CONCLUSIONS AND RESULTS

Test Sequence 1, MIL-STD-648A, 5.1.2, Form and Fit Test.

The four rockets were removed from the fully assembled closed
CNU-480/E container at room temperature in 21 seconds without
adverse impediments or the use of tools by two perscnnel. The
four rockets were returned to the container which was assembled
and closed without unreasonable difficulty. The CNU-480/E
container complies with the requirements of 5.1.2 and the
requirement that total breakout time shall not exceed 4
man-minutes.

Test Sequence 2, Fed-Std-101C, Method 5009.1, Leaks in
Containers, 6.3, Pneumatic Pressurization Technique.

The CNU-480/E container without the four rockets and two
polyethylene trays incurred a leak rate of 0.00 psi per hour when
praessurized to 1.5 psig internal pressure for two hours. The
CNU-480/E container complies with the requirement that the
maximum leak rate shall not exceed 0.050 psi per hour.

Test Sequence 3, MIL-STD-648A, 5.3.2, Resonance Strength and
Dwell Test, -25 Degrees Fahrenheit.

Post-test inspection indicated that neither the CNU-480/E
container nor the four rockets incurred damage detectable by
visual inspection. The rockets were adequately constrained
without shifting or rotation by the polyethylene trays. Resonant
transmissibility 1is reported in Appendix 3, but no performance
requirement is stated in the Test Plan. The CNU-480/E container
complies with the requirements of 5.3.2.

Test Sequence 4, MII-STD-648A, 5.3.2, Resonance Strength and

Dwell Test, +140 Degrees Fahrenheit.

Post-test inspection indicated that neither the CNU-480/E
container nor the four rockets incurred damage detectable by
visual inspection. The rockets were adequately constrained
without shifting or rotation by the polyethylene trays. Resonant
transmissibility is reported in Appendix 3, but no performance
requirement is stated in the Test Plan. The CNU-480/FE container
complies with the requirements of 5.3.2.

Test Sequence 5, Examination,

Visual inspection of the container, cushion pads, and rockets
indicated:




a. The four rockets were as initially positioned and
undamaged.

b. The cushion trays were undamaged.

c. Container closure latches were closed.

d. No visible cracks in container welds were present.
e. No apparent damage to the container was present.

Test Sequence 6, Fed-Std-101C, Method 5009.1, Leaks in
Containers, 6.3, Pneumatic Pre<ssurization Technique.

Initiaily, the CNU-480/E contniner without the four rockets and
two polyethylene trays incurred a leak rate of 0.079 psi per hour
when pressurized to 1.5 psig internal pressure for 30 minutes.

As removal of the rockets and trays may have caused closure
gasket contamination with powdered polyethylene, the gasket and
mating surfaces were carefully cleaned. Retest indicated a leak
rate of 0.0036 psi per hour at 1.5 psig for 30 minutes. The
CNU-480/E container complies with the requirement that the
maximum leak rate shall not exceed 0.050 psi per hour.

Test Sequence 7, red~-Std-101C, Method 5019.1, Vibration
(Repetitive S- _:x) Test.

After 1 hour vibration at 4.5 Hz and 1.0 inch DA input for the
bottom and port side faces and at 4.8 Hz and 1.0 inch DA input
for the aft end face, post-test inspection indicated that no
damage was incurred by the ccntainer, cushioning, or rockets.

All closure latches remained closed. The four rockets did not
shift or rotate. Acceleration response levels of the rockets are
listed in Appendix 3. The container complies with the
performance requirements implied by Method 5019.1.

Test Sequences 8 and 9, Fed-$td-101C, Method 5007.1, Free Fall
Drop Test, 6.3, Procedure G, +140 Deqrees Fahrenheit.

After conditioning at +140 degrees Fahrenheit for 24 hours, the
containcr rcceived 18 inth free fall drops at +140 deqrees
Fahrenheit on two diagonally opposite corners, the base, and port
side. Only minor deformation resulted on impacted corners. The
rockets did not shift or rotate. Closure latches remained
closed. Neither the container, cushion trays, nor the rockets
incurred damage. Rocket acceleration responses are listed in
Appendix 3 and excessively exceeded the values obtained by
MSD/YJA for ambient temperature drop testing of the old style
wood container with 5 SMAW rockets and similar cushion trays
designed for 3 SMAW rockets each. One of the acceptability
criteria imposed by MSD/YJA is that the new aluminum CNU-480/E




container not exceed the drop test peak accelerations of the old

style wood container so that performance equivalence of the two
containers could be established.

Test Sequences 10 and 11, Fed-Std-101, Method 5007.1, Free Fall
Drop Test, 6.3, Procedure G, =25 Degrees Fahrenheit.

After conditioning at -25 degrees Fahrenheit for 24 hours, the
container received 18 inch free fall drops at -25 degrees
Fahrenheit on another set of diagonally opposite corners, top,
and forward end side. Only minor deformation resulted on
impacted corners. Drops did not cause weld cracks or holes in
the container. The rockets did not shift or rotate. Closure
latches remained closed. Neither the container, cushion trays,
nor the rockets incurred damage. Rocket acceleration responses
are listed in Appendix 3 and excessively exceeded the values
obtained by MSD/YJA for ambient temperature drop testing of the

old style wood container with 5 SMAW rockets and similar cushion

trays designed for 3 SMAW rockets each. One of the acceptability

criteria imposed by MSD/YJA is that the new aluminum CNU-480/E
container rot ~veeed the Arop test peak accelerations of the old

style wood container so that performance equivalence of the two
containers could be established.

Tcsr Sequence 12, Fed-Std-101C, Method 5009.1, Leaks in
Containers, 6.3, Pneumatic Pressurization Technique.

The CNU-480/E container without the four rockets and two
polyethylene trays incurred a leak rate of 0.029 psi per hour
when pressurized to 1.5 psig internal pressure for 1.25 hours.
The CNU-480/E container complies with the requirement that the
maximum leak rate shall not exceed 0.050 psi per hour.

Test Sequence 13, Examination.

Visual inspection of the container, cushion trays, and rockets
performed prior to the leak test indicated:

a. The four rockets were as initially positioned prior to
the drop tests and undamaged.

b. The cushion trays were undawmayed.
C. All container latches were closed.

d. No visible cracks in container welds or holes were
present.

e. No damage to the container was present.




Test Sequence 14, Fed-Std-101C, Method 5016.1, Superimposed Load
Test.

When loaded with a stacking load of 3063 pounds uniformly
distributed over dunnage on the container top for 1 hour and 7
minutes at ambient temperature, the CNU-480/E container incurred
no damage or permanent deformation. Dimensiocnal test data is
listed in Appendix 3. The four rockets inside incurred no
damage. The container remained functional; therefore, it
complies with the implied performance requirements of Method
5016.1.

Test Sequence 15, MIL-STD-648A, $.8.3, Holsting Fittings Strength

Test.

With a uniformly distributed load of 542 pcunds centered on the
container top, the container was hoisted by straps attached at
two points on each of the two handles for 10 minutes. Post-test
inspection indicated no damage or deformation of the container.
The container complies with the performance requirement implied
by 5.3.3.

Test Sequence 16, MIL-STD-648A, 5.8.5, Single Hoisting Fitting
Strength Test.

The container was hoisted by straps attached at two points on the
aft handle for 5 minutes, and then by the forward handle for S
minutes. Post~test inspection indicated no damage or deformation
of the container. The container complies with the performance
requirement implied by 5.8.5.

Test Sequence 17, MIL-STD-648A, 5.4.8, Tiedown Strength Test.

The CNU-480/E container was placed on a plywood base supported by
orthogonal rollers bearing in a horizcntal steel welding table.
The container was secured by the two base handles with chain, so
that four point loading with the angle of restraint being 45
dagrees from the horizontal and 45 degrees outboard from the
container surface resulted. A forward directed tensile lcad cf
410 pounds and a lateral tensile load of 200 pounds was applied
to the container base along the respective centerlines for 2
minutes. The container was rotated 180 degrees and an aft
directed tensile load of 450 pounds and a lateral tensile load of
204 pounds was applied to the container base along the respective
centerlines for 1 minute. Post-test inspection indicated no
damage or deformation of the container. The CNU-480/E container
complies witn the performance requirements implied by 5.4.8.




Test Sequence 18, Examination.

Visual inspection of the container, cushion trays, and rockets
performed after the tiedown strength test indicated:

a. The four rockets did not shift or rotate or incur damage.
b. The cushion trays were undamaged.
c. All container latches were closed.

d. Container welds were not cracked or broken.

e. Minor deformation of drop test impacted corners was
present.
f. No visibly apparent damage to the container that would

impair functionality was present.

Test Sequence 19, Fed-Std-101C, Method 5009.1, Leaks in
Containers, 6.3, Pneumatic Pressurization Technique.

The CNU-480/E container without the four rockets and two
polyethylene trays incurred a leak rate of 0.036 psi per hour
when pressurized to 1.5 psig for ! hour. The CNU-480/E container
complies with the requirement that the maximum leak rate shall
not exceed 0.050 psi per hour.

Test Sequence 20, MI|,-SID-648A, %.5.2, Structural Inteqrity Test.

The loaded CNU-480/E container was pressurized to +2.0 psig for
15 minutes, then it was depressurized to a vacuum of -1.5 psig
for 15 minutes. Post-tuost inspection indlcated that the container
incurred no faillure ot closure latches or gasket, damage, or
deformation sufficient to prevent removal of the contents. The
CNU-480/Ek container complies with the performance requirement
implied by 5.5.Z.

Test Sequence 21, TP-{{tLA-008,

Transportation Drop Test.

The fully loaded CNU-480/E container was dropped from 7 feet onto
a concrete floor so that its base impacted parallel to the floor.
Visual inspection indicated that neither the container, cushion
trays, or rocket incurred damage. The rockets remained as
initially positioned. All latches remained closed and could be
freely opened. No weld cracks or holes were visually apparent.
Minor but not critical deformation of corner 2-3-6 resulted. The
CNU-480/E container compl!ies with the performance reguirement
implied by the 7 foot Transportation Drop Test.




Test Sequence 22, Fed-Std-101C, Maethod 5007.1, Free Fall Drop
Test, €.3, Procequre G, Ampleng,lempezéxgte:

To develop valid acceptebility «riteria, the CNU-180/E container
was given the drop test of tost sequences 8,_,10,and 11 at
amblent temperature so tha. =imilar drop test data for the old
SMAW wood contalner cou:d he reasonably compared with the
CNU-480/E cvontainer drop test data.  Test parameters drop height
18 inches, temperature ambient, and acceleration data low pass
filter frequenc. 125 Hz for bOLh data =ets are then identical.

As the 125 Hz -3 dk low pass tilter frequency 1s considered too
low to adeguately pass the drop test “omplex aceeleration pulse,
the CNU-480/F drop test data was also riitered at a low pass

filte.: frequency of 29C Mz - db. For the OU-430/FE container,
the drcocp test c¢ouplex ﬂ(CfL“'i(lun pulses contain superposed
componanta o 120 to 12% Mz aich were the rotational suspension
modes of ¢l poacket owmul the ”Wrt'wjl and transverse axes and of
111 t» 125 Hy wio h wero the circustierential or radial vibration
modes of the "auncheav tube. To a Lps:gr degroe, the old style

wood corntaitner drop test data alsce contiained these superposed
components:  cherefisre, selected large amplitude drop pulses were
also filtered at a1 low pass tilver trequency of 290 Hz -3 db.
Relative car.sc.. »f the Lrur sets of axbient temperature drop
test data :

For the ~NU-42: drop test data, less dif{erence between -25
degrees Fahreo- ©. ambient, and '140 degrcos Fahrenheit data was
observed i ‘25 expected. The large peab amplitude and lack of

temperatviz: dtkv\ arice of the CNU-420/F data is attributed to the
dominasl suspeasin rotational modes of the rockets which are
strorgly <oupied with one another and with the launcher tubes
coincident 111 to 125 i1z circumferential or radial modes. A
mechanical system containing strongly coupled multiple resonant
modes of approximat~ly the same or harmonically related resonant
frequencies is evtremely response sensitive to initial conditions
and excitation. While the old style wocd container drop test
data exhibitea - we coupled resonant response, the coupling was
less and the r¢ "onances not so sharply tuned; therefore, the
peak accelerat:ons were less, Irrespective of how filtered,
CNU-400/k amb.ent temperaturce drop test data excessively exceeded
the peak acccleration response of the old style SMAW wood
container ambient temperature drop test data. ‘The CNU-480/E
container does not provide as much shouk isolation protection to
the SMAW(HEAA) rockets as does the old stvle wood box container.
As no acceleration fragilityv ratings are a” a:lable for the
SMAW(HEAR) ro~ket,., comparing item drop test response to its
fragility rating <an not be uscd as an evaluation criteria for
the CNU-480/E container.

RECCMMENDATIONS

In order to estatilish perfarmance equivalence, MSD/YJA imposed
the acceptabr il ariteria rhat the CHU-120/F container drop test




peak acceleration must not exceed corresponding values for the
old style wood container. For at least two drops, the bottom and
port side, CNU-480/E ambient temperature drop test peak
acceleration filtered at 125 Hz low pass unacceptably exceeded
corresponding values for the old style wood container. As
cushioning drop test data is temperature dependent, error due to
the difference induced by the temperature difference will result
when two drop test data sets are compared. CNU-480/E, +140
degrees Fahrenheit drop test peak acceleration filtered to the
same low pass filter frequency for the bottom and port side drops
also unacceptably exceeded ambient temperature values for the old
style wood container. While at different test temperature and
low pass filter frequency which are factors tending to relatively
increase the differences, all values of CNU-480/E -25 degrees
Fahrenheit drop test peak accelerations unacceptably exceed the
ambient temperature values for the old style wood container. Due
to the large magnitudes of the drop test peak accelerations and
the obvious presence of multiple strongly coupled suspension
resonant modes tending to peak acceleration response, DSTZT
recommends additional effort be made to reduce CNU-480/E
container drop test peak accelerations to the levels of the old
style wood container. Peaking acceleration responses can readily
be reduced by detuning and decoupling the suspension resonant
modes of the four rockets. To decouple suspension resonant
modes, DSTZT recommends that the rockets currently with
centerlines lying in a vertical plane be staggered in the
container width dimension so that at lcast 2 inches separates the
vertical planes containing a rocket centerline. To detune
suspension and launcher tube resonant modes, DSTZT recommends
that the cushioning material bearing on the launcher tube be
undercut for a distance of .26 times the launcher tube length
from the launcher tube aft end to provide 1/4 inch clearance
between the launcher tube and the cushion material.




DISTRIBUTION LIST

DTIC/FDAC
Cameron Station
Alexandria, VA 22304-6145

HQ AFL /DSTZ Library
Wright-Patterson AFB, OH 45433-5999

HQ AFLC/DSTTP
Wright-Patterson AFB, OH 45433~5999

HQ USAF/LETTC
Washington DC 20330

HQ AFSC/LGT
Andrews AFB DC 20334-5000

OC-ALC/DSTD
Tinker AFB, OK 73145

OO-ALC/TIDTL
Hill AFB, UT 844C6

SA-ALC/DSTD
Kelly AFB, TX 7871

SM~-ALC/TIDTD
McClellan AF:. . CA 95652

WR-A",C,DSTv
Rocbins AFB, GA 31098

WR-ALC/DST
Robins AFB, GA 31098

00-ALC/MMIH/MMWR
Hill AFB, UT 844C%

ASD/ALXP/SDM
Wright-Patterson AFB, OH 45433

GSA, Office of Engineering Mgt
Packaging Division
Washington DC 20406

MSD/YJA
Eglin AFB, FL 32542




DISTRIBUTION LIST (Cont'd)

Commander

Naval Supply Systems Command
ATTN: N. Karl (SUP 0611F)
Washington DC 20376-5000

Commander

Naval Air Systems Command
ATTN: E. Panigot (AIR 41212A)
Washington DC 20361

Commander

Space and Naval Warfare Systems Command
ATTN: T. Corbe (Code 8218)

Washington DC 20360

Commander

Naval Facilities Engineering Command
Hoffman Bldg 2, Room 12S21

ATTN: C. Manwarring (FAC 0644)
Alexandria, VA 22332

Commanding Officer

Naval Construction Battalion Center
ATTN: K. Pollock (Code 15611K)
Port Hueneme, CA 93043

Commander

Naval Sea Systems Command
ATTN: F. Basford (SEA 05M3)
Washington DC 20362

Commanding Officer

Naval Aviation Supply Office
700 Robbins Avenue

ATTN: H. Furlong
Philadelphia, PA 19111-5098

Commanding Officer

Navy Ships Parts Control Center
PO Box 2020

ATTN: F. Sechrist (Code 0541)
Mechanicsburg, PA 17055-0788

Commanding Officer

Naval Air Engineering Center

ATTN: F. Magnifico (SESD Code 9321)
Lakehurst, NJ 08733-5100




DISTRIBUTION LIST (Cont'd)

Commanding Officer

Naval Weapons Station, Earle
ATTN: NWHC 80A (Mel Gray)
NWHC/Code 8023

Colts Neck, NJ 07722-5000

US AMC Packaging, Storage, and
Containerization Center/SDSTO-T
Tobyhanna, PA 18466-5097

DLSIE/AMXMC-D
US Army Logistics Mgt Ctr
Ft Lee, VA 23801-6034

US Army ARDEC/SMCAR-AEP
Dover, NJ 07801-5001

HQ DLA/OWO
Cameron Station
Alexandria, VA 22304-6145



APPENDIX 1

TEST PLAN

10




TEST PLAN

High Explosive Anti Armor (HEAA) Rocket
Shipping and Storage Container (CNU-480/E)

1.0 OBJECTIVE

The objective of these tests is to qualify the CNU-480/f Container for
production release. The tests specified herein are in compliance with
Specification Number SP8982830.

2.0 DESCRIPTION o o IRt

The container is a welded-aluminum, controlled-breathing style with a
removable cover, It is designed to hold four,h1gh explosive anti-armor
(HEAA) rockets. Shock vibration isolation is provided by polyethylene foam
cushions. The container is 46 X 20.5 X 16 with a gross weight of 135 pounds.

N

3.0 PASS/FAIL CRITERIA

The pass/fail criteria for the following tests will be in accordance with
the referenced test method, unless otherwise specified.

4.0 TEST SEQUENCE NUMBER AND DESCRIPTION

Unless otherwise specified, the sequence of the tests will be as specified
in Table I. The YJEM test engineer may authorize deviations to expedite
the test series.

5.0 INSTRUMENTATION

Instrument the lower port rocket and the upper starboard rocket each with a
triaxial accelerometer, positioned on the rocket container cap. Capture
and record each shock and vibration response during the test series.

6.0 TEST FACILITY AND REPORT

The tests, as listed in Table I, will be conducted by the Air Force
Packaging and Evaluation Agency (AFPEA). A published test report will be
prepared and submitted to the Packaging Engineering Division (YJEM}, Eglin
AFB FL, within 60 days after test completion. The report will contain, but
is not limited to, tests conducted, criteria, test set-up (with photographs
or illustrations, as appropriate), tests conditions, and pass/fail analysis
(with photographs, as appropriate).
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TABLE 1

TEST SEQUENCE NUMBER AND DESCRIPTION

SEQ.

NO.

METHOD/ TEMP
DESCRIPTION STD PARA 0

FIT TEST: Load container with MIL-STD-648A 5.1.2 AMB.
four HEAA rockets. There can

be no fit or assembly problems.

Open and unload a fully lcaded

container using a two man

crew. Total breakout time shall

not exceed 4 man-minutes.

LEAX TEST - Pressurize to 1.5 FTMS-101C 5009.1 AMB ,
psig and monitor loss for 15 6.3

min. If no loss, terminate

test. If loss, continue for a

total time of 60 min. Maximum

1oss is not to exceed .040 psig.

VIBRATION - Serform three sweeps  MIL-STD-648A 5.3.7 -25
on the three major axes as

follows: <+ ¢p 5 to 50 Hz at

.5 oct/- .. Input levels are

5-12.5 Hz .125 inch D.A. and

12.5-50 Hz 1.0g9. Locate and

dwell at the peak resonance for

10 min. Total test time shall

be 30 min,.

VIBRATION - Perform three sweeps  MIL-STD-648A 5.3%.2 +140
on the three major axes as

follows: Sweep 5 to 50 Hz at

.5 oct/min. Input levels are

5-12.5 Hz .125 inch D.A. and

12.5-50 Hz 1.0g9. Locate and

dwell at the peak resonance for

10 min. Total test time shall

be 30 min,

EXAMINATION - Inspect container N/A N/A AMB.,
and contents for damage.

LEAK TEST - Same conditions FTMS-10n10 5009.1 AMB .
as Test No. 2. 6.3
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SEO.
NO.

10

14

15

TABLE T (cont'd)

TEST SENUENCE NUMBER AN DESTRIPTION

DESCRIPTTON STO

(0O CARGO VIBRATION - 1.3 1o FIMS-10LC
1.5q ar 5.5 Hz for 1 hours.

At 'he end of each half-hour

period turn the packaae to

test on a different face, so

thar at the ond of trhe three-hour

period the test item will heve

heen tested on each of its six

faces.

CORNFRWISE NROP (FRFE ©ALL) FimMsS-101°C
TEST - Two didagonally opposite

corners at 18 inches, tevel A

pratection,

FLAT DROP (FREF FALL) TEST - FTMS-101C
Fl-t “rop on container bhase
aird one adiacent side at 18
inches. Levsl A proteciion,

CORNEREYSE DRUP (FREF FALL) FTMS-101C
TEST - Saie cunditions as
Na L 1t n pemaiting SUeners.,

FLAT OROP (FREF FALLY TEST - Flat FIMS-101C
drog oon containar fopoand any
a tacent oide ot o thon in
fest No.o 4,

PrAR TESY o Same cocditions as FIMS-1N1T
Tost Ho. 1.

FXAMINATION - Tnapoct container N/R
and contents tor damage,

SUPERIMPOSED-LOAD TEST - Load FTMS-101C
container to 3,038 pounds.

4 TING FITTING STRENGTH

ftsi - Place o 540 pound load
o the loaded container, 1ift
Aff the floor using the two
hend oo and hang for 5 minutes,
Ttiere can he no permanent
deformat ion or damage.

MIL-STH-548A

10.3

METHOD/
PARA

5019 1

5007
S
Procodure

KW 7
6.5
brocedure

5097
F.3
Fepcedure

{8

o
crocedn o

LN0G T
6.3

N/ A

RUREI

Loy R

G

[op]

AMB .

+140

+140

~25

AME .

AMB |

AMB .




SEQ.

NO.

18

19

20

TABLE 1 (cont'd)

TEST SENUENCE NUMBER AND NESCRIPTION

DESCRIPTINN STn

SINGLE HOISTING I'[TTING MIL-STD-61RA
STRENGTH TEST

TIEDOWN STRENGTH TEST: MIL-STN-6A8A
Secure the container using

the two base handles, so that
four point loading is used.

The angle of restraint shall be
45° from the horizontal and

45° outboard from the

container surface. Apply the
following loads for i minute.
There shall be no damaqge or
permanent deformr iion.

Forward 405 inds
[ ateral 20 unds

EXAMINAT .ON - Taspoct N/A
co:idincr and cortents

focr damage.

L EAK TEST - Same conditions as FTMS-101C
Test No. 2.

STRUCTYURAL INTFGRITY TEST: MIL-SID- 648

Apply a pressure of +2.0 psig
and a vacuum cf -1.5 psig to the
container. There shall be no
damage or permanent deformation.

TRANSPORTATION DNROP - 7 feet TP-HFA-NOR
onto container bac~.

10-4

METHOD/ TFMP
PARA O

LLRLG AMEB .

H.8.4 AMR .

N/A AMR .,

50091 AMR .
6.3

5.5.7 AMIL .

AMR .
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Figure 1. CNU-480/E Container.

Figure 2. CNU-480/E Container. Upper HEAA Rocket Tier.




Figure 3.

Figure 4.

CNU-480/E Container. Lower HEAA Rocket Tier.

iR, =

ey, P ‘
o, { 5

Leak Test and Structural Integrity Test.
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Figure 13. Tiedcwn Strength Test

Sigure 14. 7 Foot Transportation Dro: Test.
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Waveform Test Repo:—t
AaFFPEA; HQ AFLCrrDSTZ, TRIAD II—&

Test Ident: AF FACKAGING EVAL AGENCY Date of Test: O §
o4t Thgl i T N
Shroriuoit Thegoziisld PP P Tl
. Uertical fingles 1885 Horizenial 3ngles .70
Y 3 - 'AV- -
; e i Tt T e ) C
“
? Toon e o - 3
Txasa |
AN
: ] é
R I B —
e 1
B e i
L] W
B )
T oD on e
siriic: 1 | 1 ] i i — i !
cH TIME  CUR AMP PERK AMP 1ST INT  2NDINT  TIME BASE EXF
5 64.50m5 -31.25 g2 -32.83 5's -71.89 Ias c56mS :
1
6  064.5{nS 181.5¢'s 181.5¢s 238.7 lns 25omS i
7 h4.51mS 188.7T qg'c BBV g's 374.9 In/s 256m5 !
9 64.5ImS5 1453 g's 1468 ¢'s 566.3 In/s £56m5 !

Remarks

Aigh S.cizsive Anti-Arnor Rocket Shiaping and 3torage Container (CNU-430/E%,
Fad-5te-171, Metfoo o0 3 in,

237, Free Fall Drca Tect, Procedure G, frop Reight |
Temperature {33 5, Zcreer (-4-5, Lcower Part dcceleroseter Dver-ranged, Oh I -
Lang, Ch & - Vert, % 7 - Trans, Ch 8 - Resuitant, Filtered P 2% 41 -3db.
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WwWave+orm Tes it Report
AFPEA)] HQ AFLC/DSTZ, TRIAD II—&E

Test Ident: AF FPACKAGING EVAL AGENLCY Date of Test: 06-0GF9-19%90G

Measurement Constants: LI N ohE T N

£ ot 3hzlt it it
. Uertical finglez 166.8  Horizontal fingles 278.Z
Al ) iy i) ’ ’ )
STT3 ’
A 4
] A
g
A
: I R
. SN B I R i+ e - 1
Tty ! i
EEEEN
T SOy C R .
|'7
1 oa ..
ST I AR S e e - B
T I J
vapies 1 Y ' 1 ) i i 1 1 1 !
TH  TIME  CUR AnP  PERK AMP 15T INT ZND INT  TIME BRSE EXF
: '4.3505 -T5.56 572 -76.56 g's -18%.1 lnss 256m3 :
¢ 14335 3.986 475 T.B12 g's 19,16 {ws 256mS :
3 14335 -27.34 g's 7.3 ¢'s 4. 11 n/s c56m5 i
4 14.33m5 -81.25 g's -61.25 ¢'s -143.1 In/s 256mS i

ARemarks

Hi1k £:31353v8 SRti-AraGr 3000 et 3R1PDIND &

- td=iot, Metnog 9007, Free fali Drap Test,
20 faCe (. Joper Starboarg
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- Trans, on 4 - Sesult,

12.5.1




3

e ooy o

TRIAD

+

)

II-=

»
<om

HQ AFLC / DST

AFFEA

]
n
=

.
[
I
'
e
e

LI

o

o

o

4

=

B T T —
~ E oy T ’ - s ey v H
LI AR e LN " BB R Gy I VA
[ RIS 4t T v vy LN el
pee %) f poEerae s gy i
Py 1 “ P g '

TLa gt it ' T T ey 1

"

._“

i’

N\_-.u Eand IEE toed ]

———t

el LM )
a3 oy v
Fodee w—d NG

[ n
iy
1% e
)

o)
v

[N B & o |

fand NL0Y NIDY
7D OO O

R S I o
ES

Remarks

12.5.2




Waveform Testht Repor o

AFFEAg

I

Tecst Idert:

HQ AFLC/DSTZ,

AF 2ACEAGING

EvalL AGENCY Date

TRIAD II-—&

Measurement Constants: ] 5 2 -3 43
. Jertical finglez 96.96  Horizontal fngiez 14.13
. il
R I .
i o i
m i
i 4 r
:: t+ - ~ | I.
PEFEEE S TR ) - 5
RS . -
- ;‘ E i i ‘ :"‘
AT | W S O N 1
d | |
FEDEE """‘""""I""‘_’*g [P ERGS i SA A Witk cutemueltl BN 4
CH TIME  CUR AMP  PEAK AMP 5T INT  cSNDINT  TINC BASE ERF
B! 13.31m5 -10 M 5’5 -12.5 ¢'s -17.31 Qn/s ¢hem> i
2 13.31nS 92.9% g's 93.75 ¢'s 118.5 [w/3 256mS !
3 13.31m5 23.43 ¢'s 713.68 ¢'s 67.69 lws c56m5 1
4 13.31nS 95.31 ¢'s 163.1 ¢'s 128.9 Iw/s Z56mS o
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High £:21051%e whii-<7a
Feg-ctd-iul, Metery Gl

gnperature -z<

Sh2 - tong, Ch

ar Agoeet Shipoing and Starse lontainer L
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Tast Ident: AF FACKHAGING EVAL ABGENCY Date oFf T=si:
Measurement Constants: ik L S a7 R
Trat LA SH N Topteiiels o5 p F.g's
s 1354 T84 T3a.4 T35.4
i Uertical Anglez 82.77  Horizontal fngle= 195.3
s _ J )
; o ; B IO, S U i
] .o
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fH TINE  CUR AMP PZRR Hn“ 15T INT  2NDINT  TIRE BASE EXP
11 17.92e5 7.831 ¢'s -13.28 5's 4.946 In/s 256m5 {
2 17.92m5 -53.12 ¢'5 -53. 12 g's -86.86 ln/s 256mS !
v3 o 17.9¢m5 -15.62 ¢'s -29.68 ¢'s -74.19 ln/s £56m5 i
4 17.9205 54.68 ¢'s 54.68 ¢'s 113.4 In/s £56m5 1

Remarks

<137 Ieglasive anti-dragr Rocket 3hipping ang Clorage Sontalnor CNGTT
Feg-5tg-id1, Methsd S007, Free Fall Drop Test, “rocecure G, orco 49 gkt
Temgerature -25 £, Caorner 1-2-3, Jpoer Starboard Acceiercmeter: h o

Ch 2 - long, Oh T - Teans, Jhod - Result, Fiitered LF 29C Mo -T Gt
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