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NOTICE
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ABSTRACT

Aeronautical Systems Division, ASD/TAML, requested assistance ~from
the Air Force Packaging Evaluation Activity<to conduct certification
and qualification testing on two new aluminum Maverick missile
containers.

The CNU-445/E and the CNU-447/E prototype containers were designed
and fabricated by AD/YNP, Eglin AFB, FL 32542-5000. The containers
are environmentally sealed with a humidity indicator, desiccant port,
and a pressure relief valve. Both containers are designed to protect
one AGM-65A/B/C/D/E/F/G all-up-round Maverick missile during world-
wide shipment, storage, and handling. The containers will also be
used for one missile without the guidance unit and for one missile
without the guidance unit and the hydraulic actuation system. The
CNU-445/E is the Air Force version of the container. The CNU-447/E
is the Navy version and differs from the CNU~445/E only in some
external Navy-specific handling features.

The test plan used for these containers was derived from ASD/TAML
Specification Number CON 320 dated 22 Apr 86. An additional test,
rain with wind, was added at the request of ASD/TAML. The tests were
conducted in accordance with Federal Test Method Standard No. 101,
Military Standard 810, Military Standard 648, Miiitary Standard 1489,
and ASD/TAML Specification Number CON 320.

Additional welds were incorporated :nto the CNU-447/E prototype
because of cracked welds around the base of the CNU-445/E prototype.
When subjected to rough handling tests there was no weld failure on
the CNU-447/E. The additional welds should be added to the
engineering drawings of both containers.

Results of the tests conducted on both prototype containers are
acceptable. Both prototype containers will adequately protect the
mentioned Maverick missile configurations during worldwide shipments
in the public domain. '-.
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INTRODUCTION

BACKGROUND: Aeronautical Systems Division (ASD/TAML), Wright-
Patterson AFB OH 45433-5000 requested assistance from the Air
Force Packaging Evaluation Activity (AFPEA) to conduct
certification and qualification testing on two new aluminum
Maverick missile containers. The CNU-445/E and the CNU-447/E
prototypes were designed and fabricated by AD/YNP, Eglin AFB FL
32542-5000.

PURPOSE: The purpose of this project was to determine if the
CNU-445/E and the CNU-447/E container designs will protect the
contents, the AGM-65A/B/C/D/E/F all-up-round (AUR) Maverick
missile, during world-wide shipment, storage, and handling as set
forth in ASD/TAML Specification Number CON 320 dated 22 Apr 86.
The container will also be used for shipment, storage, and
handling of a missile less the guidance unit (GU) and a missile
less both the GU and the hydraulic actuation system (HAS).

TEST SPECIMEN

Two containers were sent from Eglin AFB for testing. The first
container, the CNU-44S/E prototype, is the Air Force version of
the container and was subjected to most of the testing. The
second container, the CNU-447/E prototype, is the Navy version of
the container. The production versions differ only in external
Navy-specific handling features. The corners of both containers
were numbered counterclockwise from the aft end where the
desiccant port and other accessories are located (see figure 1).

Design: The CNU-445/E and the CNU-447/E are controlled-breathing
containers with a pressure relief valve, a humidity indicator,
and a desiccant port. Each container is designed to limit the
transmission of shocks to the missile to 30Gs when subjected to
the conditions in ASD/TAML Specification CON 320. Fourteen wide-
handle latches are designed to allow quick access to the
container contents without the use of tools. The misgsile is
attached to the cradle by a forward bracket and an aft strap (see
figure 2). The bracket fits over the forward part of the missile
and also pins into the missile itself. This bracket is attached
to the cradle by two quick release pins. The strap fits between
the two sets of fins on the aft end of the AGM-65 missile.

Construction: The container consists of aluminum extrusions for
the exterior walls, the skids, and the missile cradle. Sheet
aluminum is used for the top and bo'.tom. Rubber pads between the
missile and the cradle prevent scratching or scarring of the
missile body. Four pound density polyethylene foam provides
cushioning between the cradle and the floor and between the
missile and the cover of the container (see figure 3). A
silicone gasket provides a seal between the container base and
the container cover.

——
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The CNU-445/E prototype container differs from the proposed
production container in the following aspects:

a. The upper wall on the container cover will be one
extrusion instead of an extrusion with a piece of square tubing
welded on top.

b. The forward clamp that holds the missile in place will
be cne extrusion instead of two extusions riveted together.

c. The position of the attachment of the grounding strap to
the container body is different.

d. Additional welds are to be added to the interface
between the lower wall and the skid.

The CNU-447/E container prototype tested incorporated all of
these changes (see figures 4 and 5).

TEST OUTLINE AND TEST EQUIPMENT

Test Plan: Tests were conducted ir accordance with AFPEA Test
Plan 87-P-130 (see table 1). The . sits used were selected to
meet the qualification and certification requirements in ASD/TAML
Specification CON 3230. An additional test, the rain test, was
added at the request of ASD/TAML. Test methods and procedures
used were as outlined in Federal Test Method Standard No. 101
(FTMS No. 101), Military Standard 648 (MIL-STD-648), Milicary
Standard 810 (MIL-STD-810), Military Standard 1489 (MIL-STD-
1489), and ASD/TAML Specification CON 320 dated 22 Apr 86. Any
modifications to the standard procedures are noted in the test
plan or the results.

Test Containers: Tests 1-28 were performed on the CNU-445/E
container, tests 29-37 were performed on the CNU-447/E.

Test loads: Unless otherwise specified, all tests were conducted
using the standard heavy test load weighing 670 pounds (see
figure 2). Tests requiring the light missile used the light-
veight missile test load weighing 330 pounds (see figure 6). The
standard heavy test load became unusable during testing due to
weights inside the missile breaking loose. A flight training
missile weighing 660 pounds replaced the standard heavy test load
where noted (see figure 7). A container base loaded to 1121
pounds, the weight of a container with a heavy load, was also
used where noted to simulate a stacked container. For the UN
drops only, a different heavy test load weighing 675 pounds was
used.

Test Sites: Testing was conducted at: AFPEA, HQ AFLC/DSTZ,
Building 70, Area C, Wright-Patterson AFPB OH 454331-5999: at the
Flight Dynamics Laboratory, Air Force Wright Aeronautical
Laboratories, Building 65, Area B, Wright-Patterson AFB OH
45433; and at AD/YNP, Eglin AFB FL 32543-%5000. Unless stated
otherwvise, the testing was conducted at AFPEA. The equipment
required for each test is noted in tho test plan.
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TEST PROCEDURES AND RESULTS

1. Incoming Inspection (CNU-445/E)

Test Plan No, 1l: The container, as received, was visually
inspected. The exterior and interior surfaces, hardware,
cushioning, and container seal were inspected. The container was
also checked for weight compliance. Size compliance could not be
determined since container drawings were not available. Markings
could not be checked since the container was not painted.

Results: Lid weighed 157 pounds, base weighed 294 pounds,
total weight of 451 pounds. The allowable total container weight
was exceeded by 51 pounds (see recommendations). All required
features were present.

2. Leak Test

Test Plan No. 2: The pneumatic pressure test was conducted
in accordance with FTMS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

Results: At the end of the 30 minute test period the
pressure loss was 0.016 psig. The results of this test are
acceptable.

3. Rough Handling Tests (+149°F)

a. Test Plan No. 4a: The high temperature edgewise~drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5008.1. The height of the drop was 20 inches.

¢t Visual ingpection reveaied 1.0 extcraal dacmags 2n
the container. A maximum of 28Gs was obtained during the test.

b. Test Plan No, 4b: The high temperature cornerwise-drop
(rotational) test war conducted in accordance with FTMS No. 101,
Method 5005.1. The height of the drop was 20 inches.

Results: Visual inspection revealed no external damage to
the container. A maximum of 16Gs was obtained during the test.

c. Test Plan No, 4¢: The high temperature pendulum-impact test
was conducted in accordance with FTMS No. 101, Method 5012 (see
figure 8). The impact velocity was 7 ft/sec, the height of the
drop was 9 inches.

Results: Visual inspection revealed no external damage to
the container. A maximum of 16Gs was obtained during the test.

- — - -



The container was opened after the pendulum-impact test. Visual
inspection revealed no damage to the container or the test load.
The results of these tests are acceptable. See appendix 3 for
acceleration results.

4. Rough Handling Tests (-40°F)

a. Test Plan No. 7a: The low temperature edgewise-drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5008.1 (see figure 9). The height ot the drop was 20
inches.

Results: Visual inspection revealed no external damage to
the container. A maximum of 21Gs was obtained during the test.

b. Test Plan No, 7Zb: The low temperature cornerwise-drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5005.1. The height of the drop was 20 inches.

Results: Visual inspection revealed no external damage to
the container. A maximum of 28Gs was obtained during the test.

c. Iest Plan No, 7¢: The low temperature pendulum-impact test
was conducted in accordance with FIMS No. 101, Method 5012. The
impact velocity was 7 ft/sec, the height of the drop was 9
inches.

Ragults: Visual inspection revealed noc external damage to
the container. A maximum of 28Gs was obtained during the test.

The container was opened after the pendulum-impact test. Visual
inspection revealed no damage to the container or the test load.
The results of this test are acceptable.

5. leak Test

Test Plan Ng, 5: The pneumatic pressure test was conducted
in accordance with FIMS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.02% peig loss during a 30 minute period.

Reasults: At the end of the 30 minute test period the
pressure loss was ¢.0i? psig. The results of this test are
acceptable.

6. Yacuum Test

Teat Plan No, 2: The vacuum retention test was conducted in
accordance with FTMS No. 101, Method 50609.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.
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Results: At the end of the 30 minute test period the
pressure loss was 0.025 psig. The results of this test are
acceptable.

7. Vibration Fatigue Test

Test Plan No. 1l: The vibration fatigue test was conducted
in accordance with MIL-STD-648, paragraph 5.3.2 (see figure 10).
The container was rigidly attached to the platform. A sinusoidal
vibration excitation was applied in a vertical direction and
cyclically swept for 7.5 minutes at 2 minutes per octave to
locate the resonant frequency. Input from 5 to 12.5 Hz was at
0.125 inch double amplitude and input from 12.5 to 50.0 Hz was at
1.0G. A 15 minute dwell test was conducted at the resonant
frequency. Then a 15 minute sweep was conducted from 5 to SO Hz
at 2 minutes per octave with input as noted above.

Results: Visual inspection revealed no damage to the
container or the test load. A maximum of 8Gs was obtained at
11.5 Hz. The maximum transmissibility obtained was 4.7. The
results of this test are acceptable.

8. lLeak Test

Test Plan No. 12: The pneumatic pressure test was conducted
in accordance with FTMS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

Results: At the end of the 30 minute test period the
pressure loss was 0.007 psig. The results of this test are
acceptable.

9. Rough Handling Tests (-40°F), Light Missile

a. Test Plap No, 15a: The low temperature edgewise-drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5008.1. The test load was the light-weight missile. The
height of the drop was 20 inches.

Results: Visual inspection revealed nc external damage to
the container. A maximum of 29Gs was obtained during the test.

b. Test Plan No. 15b: The low temperature cornerwise-drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5005.1. The test load was the light-weight missile. The
height of the drop was 20 inches.

Results: Visual inspection revealed no external damage to
the container. A maximum of 24Gs was obtained during the test.




c. Test Plan No., 15¢: The low temperature pendulum-impact test
was conducted in accordance with FTMS No. 101, Method 5012. The
test load was the light-weight missile. The impact velocity was
7 ft/sec, the height of the drop was 9 inches.

: Visual inspection revealed no external damage to
the container. A maximum of 20Gs was obtained during the test.

The container was opened after the pendulum-impact test. Visual
inspection revealed no damage to the container or the test load.
The results of this test are acceptable.

10. Cover Handle Pull Test

Test Plan No, 27: The cover handle pull test was conducted
in accordance with paragraph 4.2.2.1.17 of ASD/TAML Specification
Number CON 320. One handle was us=2d to lift the 157 pound cover
off the ground. A 50 pound weight was placed in the cover to
give a total weight of 207 pounds. The cover was maintained in
that position for 5 minutes (see figure 11).

Results: Visual inspection revealed no deflection or
permanent deformation to the cover handle or the container cover.
The results of this test are acceptable.

11. §tand Off Test

Test Plan No. 3Q0: The stand off test was conducted in
accordance with paragraph 4.2.2.1.18 of ASD/TAML Specification
Number CON 320. The cover was set on a concrete surface with the
stand offs in contact with the floor. A load of 308 pounds was
then placed on top of the cover. With the load removed, the
cover was then slid on the stand offs five feet in each of four
directions.

: Visual inspection revealed no deflection or
deformation with the 308 pound load on top. No physical damage
resulting in a loss of functional performance was found following
the sliding. The results of this test are acceptable.

12. Hoisting Test (1 ring)

Test Plan Mo, 25¢: The single ring hoisting test was
conducted in accordance with MIL-STD-648, paragraph 5.8.5. The
loaded container was lifted by each of the four 1ift rings
separately and suspended for five minutes (see figure 12).

Results: Visual inspection revealed no damage to the
container caused by this test. The results of this test are
acceptable. While suspended, welds that secured the skids to the
container floor were found to be cracked. The welds cracked
during a previous test. The CNU-447/E container will be
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subjected to rough handling tests to verify that a solution has
been found (see tests 3la, b, and c).

13. Leak Test

Test Plan No, 26: The pneumatic pressure test was conducted
in accordance with FTMS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

Results: At the end of the 30 minute test period the
pressure loss was 0.007 psig. The results of this test are
acceptable.

14. Vibration Fatique Test, Light Missile

Test Plan No. 17: The vibration fatigue test was conducted
in accordance with MIL-STD-648, paragraph 5.3.2. The container
was loaded with the light-weight test missile and was rigidly
attached to the platform. A sinusocidal vibration excitation was
applied in a vertical direction and cyclically swept for 7.5
minutes at 2 minutes per octave to locate the resonant fre juency.
Input from 5 to 12.5 Hz was at 0.125 inch double amplitude and
input from 12.5 t~ 50.0 Hz was at 1.0G. A 1% minute dwell test
was conducted at the resonant frequency. Then a 15 minute sweep
was conducted from 5 to 50 Hz at 2 minutes per octave with input
as noted above.

Results: Visual inspection revealed no damage to the test
load. The forward silicone pad on the container cradle was loose
and came off when the missile was removed. The pad was put back
on the container using RTV. No permanent damage or other
problems were noticed with the container. The maximum
acceleration obtained was 8Gs at the resonant frequency of 24
Hz. The maximum transmissibility obtained was 4.0. The results
of this test are acceptable.

15. Low Temperature Test (-65°F)

Test Plan No. 6: The low temperature test was conducted in
accordance with MIL-STD-810, Method 502.2, Procedure 1. The
loaded container was placed in an environmental chamber at -65°F.
After removal from the chamber, the container was allowed to
reach ambient temperature before being visually examined for
permanent deformation and structural fajilure.

Regults: Visual inspection revealed no damage or permanent
deformation to the container. The results of this test are
acceptable.

 Crm e O\ .



16. High Temperature Teat (+165°F)

Test Plan No, 3: The high temperature test was conducted
in accordance with MIL-STD-810, Method 501.2, Procedure 1. The
loaded container was placed in an environmental chamber at
+1659°F. After removal from the chamber, the container was
allowed to reach ambient temperature before being visually
examined for permanent deformation and structural failure.

Results: Visual inspection revealed no damage or permanent
deformation to the container. The results of this test are
acceptable.

17. Puncture Test

Teat Plan No, 22: The pendulum puncture test was conducted
in accordance with MIL-STD-1489, Method 505.1. The test
apparatus used was a simulated forklift tine weighing 70 pounds
suspended by wire cables. The tine was pulled straight back
until it reached a height of 20 inches above its equilibrium
height and released. The tine impact was made to each side and
end of the unrestrained container at one-half inch above the
forklift pocket (see figure 13).

Results: Visual inspection revealed small areas of
permanent deformation, but no functional damage to the container.
The results of this test are acceptable.

18. Structural Intedrity Test

Test Plan No, 35: The structural integrity test was
conducted in accordance with MIL-STD-648, paragraphs 5.5.2 and
5.5.3. The pressure relief valve was removed and the loaded
container was sealed. The container was pressurized to 3.5 psig.
The pressure was not maintained for any lerngth of time and
leakage was not monitored. The test was conducted to determine
if permanent structural deformation, deformation that prevented
removal of the contents, or any potentially unsafe conditions
occurred. Similarly, the container was subjected to a vacuum of
-2.5 psig and observed for the same failure criteria as above.

: Visual inspection revealed no damage or permanent
deformation to the container. The results of this test are
acceptable.

19. leak Test

Test Plan No, 23): The pneumatic pressure test was conducted
in accordance with PFTMS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.




Results: At the end of the 30 minute test period the
pressure loss was 0.002 psig. The results of this test are
acceptable.

20. Mechanical Handling Tests

a. Test Plan No. 24b: The forklift pushing test was conducted
in accordance with FTMS No. 101, Method 5011.1, paragraph 6.5.

Results: Visual inspection revealed no functional damage to
the container. The results of this test are acceptable.

b. Test Plan No. 24¢: The forklift towing test was conducted
in accordance with FTMS No. 101, Method 5011.1, paragraph 6.6.

Results: Visual inspection revealed no functional damage to
the container. The results of this test are acceptable.

c. Test Plan No. 24a: The forklift handling test was conducted
in accordance with FTMS No. 101, Method 5011.1, paragraph 6.2.
1x4 inch boards were used since the forklift used has hard rubber
tires. The test was performed from the side and end forklift
pockets. The test was also performed from the side forklift
pocket on containers stacked two high and not banded. The
stacked container was the loaded container base.

Results: During the test the container configuration was
stable riding on the tines. Visual inspection revealed no damage
to the container. The results of this test are acceptable.

21. Stacked Pendulum-Impact Test

Test Plan No, 9: The stacked pendulum-impact test was
conducted in accordance with FTMS No. 101, Method 5012. The
stacked container was the loaded container base. The test
container and the loaded base were banded together. The impact
velocity was 7 ft/sec, the height of the drop was 9 inches.

Results: Visual inspection revealed no damage to the
container or the test load. A maximum of 15Gs was obtained
during the test. The results of this test are acceptable.

22. Tiedown Test

Test Plan No., 29: The tiedown strength test was conducted
in accordance with MIL~STD-648, paragraphs 4.17.4 and 5.8.4. The
test was conducted at the Flight Dynamics Laboratory.

Results: Visual inspection revealed no damage to the
container or the test load. Procedures and results of the test
are given in the AFWAL-TM-87-203-FIBT Report (see appendix 1).

9




The container was only subjected to a force of 1-1/2 times the
gross weight in the aft direction instead of 3 times the gross
weight. However, the container base is symmetrical and the force
in the forward direction was 3 times the gross weight. The
results of this test are acceptable.

23. Repetitive Shock Test (Superimposed Load)

Test Plan No, 13: The repetitive shock test was conducted
in accordance with MIL-STD-648, paragraph 5.2.2.1 and FTMS No.
101, Method 5019.1. The stacked container was the loaded
container base. The container and the loaded base were banded
and placed on the platform. The containers were not attached to
the platform, but restraining blocks were attached to the
platform to prevent the containers from moving off the platform.
The platform was vibrated at 3 to 5 Hz until the containers
raised from the platform (1/16 inch feeler gauge clearance
between bottom of the bottom container and the platform), or a
maximum platform acceleration of 1.0G was achieved. The test was
run at the determined frequency for a period of two hours.

Results: Visual inspection revealed no damage to the
container or the test load. A maximum of 6Gs at 4.3 Hz was
obtained during the test. The maximum transmissibility obtained
was 3.2. The results of this test are acceptable.

24. Leak Test

Test Plan No. l1l4: The pneumatic pressure test was conducted
in accordance with FTMS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

Results: At the end of the 30 minute test period the
pressure loss was 0.012 psig. The results of this test are
acceptable.

25. Superimposed Load Test (+140°F)

Teat Plan No, 21: The superimposed load test was conducted
in accordance with FTMS No. 101, Method 5016.1. A load of 10,000
pounds was placed on top of the loaded base which was on top of
the test container. The total load of 11,121 pounds remained on
the test container for a period of one hour while placed in an
environmental chamber at 140°Fr.

¢ Visual inspection revealed no damage to the

container or the test load. The results of this test are
acceptable.

10

il dand. \) .



-

26. Hoisting Strepnath Test (4 Ring)

Test Plan No. 25d: The 4 ring hoisting strength test was
conducted in accordance with MIL-STD-648, paragraph 5.8.3. The
container was loaded with 10,000 additional pounds and hoisted by
all four lift points simultaneously and left hanging for five
minutes (see figure 14).

Results: Visual inspection revealed no damage to the
container or the test load. The results of this test are
acceptable.

27. Banded Flat Drop

Test Plan No. 19: The banded flat drop was conducted in
accordance with MIL-STD-648, paragraph 5.2.8 except that the
containers were strapped instead of banded together. The flight
training missile was used as the test load. The stacked
container was the loaded base. The drop height was 18 inches
(see figure 15).

Results: Visual inspection revealed no damage to the
container or the test load. A maximum of 20Gs was obtained
during the test. The results of this test are acceptable.

28. Transportability Test
Test Plan No. 33: Performed at Eqglin AFB.

Results: See appendix 2. The results of this test are
acceptable.

THE FOLLOWING TESTS WERE CONDUCTED ON THE CNU-447/E CONTAINER.
29. Incoming Inspection (CNU-447/E)

Test Plan No. 1l: The container, as received, was visually
inspected. The exterior and interior surfaces, hardware,
cushioning, and container seal were inspected. The container was
also checked for weight compliance. Size compliance could not be
determined since drawings were not available for the container.
Markings could not be checked since the container was not painted
(see figure 4).

Resuylts: Lid weighs 165.5 pounds, base weighs 276.5 pounds,
total weight of 442 pounds. The allowable total container weight
was exceeded by 42 pounds (see recommendations). All required
features wvere present except the HLU-216 hoisting provisions.

11
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30. [Leak Test

Test Pian No, 2: The pneumatic pressure test was conducted
in accordance with FTMS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

Results: At the end of the 30 minute test period there was
no pressure loss. The results of this test are acceptable.

31. Rough Handling Tests (-40°F)

These tests were performed to verify the weld reinforcement added
to the interface between the base and the skids. The
acceleration of the test locad was not mocnitored.

a. Test Plan No, 7a: The low temperature edgewise-drop
(rotational) test was conducted in accordance with FTMS No. 101,

Method 5008.1. The height of the drop was 20 inches.

b. Test Plan No. 7b: The low temperature cornerwise-drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5005.1. The height of the drop was 20 inches.

C. Test Plan Ngo. 7¢: The low temperature pendulum-impact test
was conducted in accordance with FITMS No. 101, Method 5012. The
impact velocity was 7 ft/sec, the height of the drop was 9
inches.

Results: Visual inspection revealed no damage to the
container or the test load. The results of these tests are
acceptable.

32. MK-45 Lifting Test

Test Plan No. 25b: The MK-45 lifting test was conducted in
accordance with MIL-STD-648, paragraph 5.10. A total load of
three times the gross weight of a single container was to be
hoisted for five minutes. The opposite end of the container was
supported on wooden blocks in order to simulate a second MK-45.
The loaded base was placed on top of the loaded test container.
An additional 1103 pounds placed on top of the loaded base for a
total load of 3336 pounds (see figure 16).

: Cracks developed near the MK-45 lifting provisions
as the container base was raised (see figure 17). The position
of the MK-43 alignment hole was incorrect and caused the MK-45 to
pull the lifiting provision and the attached container wall from
the rest of the container base. The results of this test are not
acceptable. See test 36 for the retest.

12
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33. Leak Test

Test Plan No. 26: The pneumatic pressure test was conducted
in accordance with FTMS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

Results: At the end of the 30 minute test period the
pressure loss was 0.010 psig. The results of this test are
acceptable.

34. cConductive Path Test

Test Plan No. 28: The conductive path test was conducted in
accordance with ASD/TAML Specification Number CON 320, paragraph
4.2.2.1.13.1. The DC resistance was measured between the missile
skin and the container shell.

Results: The resistance was found to be 0.043 Ohm DC. The
results of this test are acceptable.

35. Rain Test

Test Plan No, 32: The rain with wind source test was
conducted in accordance with MIL-STD-810, Method 506.2, Procedure
1 except the container would not fit in the environmental chamber
fully sideways. The container was subjected to a 4-inch/hour
rain with 40 mph winds for one hour on each side and end (total

of four hours). Fiqure 18 shows the extent that the container
was rotated when tested sideways.

Results: Visual inspection showed no signs of water entry
into the container. The results of this test are acceptable.

36. MK-45 Lifting Test
Test Plan No, 25b: Retest performed at Eglin AFB.

¢ See appendix 2. The results of this test are
acceptable.

37. HIU-216 Hoisting Test
Test Plan No. 25a: Performed at Egiin AFB.

Results: See appendix 2. The results of this test are
acceptable.

13
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38. UN Drop Tests

Test Plan No. 36: The UN drop testing was conducted as
follows: The CNU-447/E prototype container was used for all five
drops. A Maverick test load weighing 675 pounds was secured in
the container. One flat drop from 1.2 meters (3.94 feet) was
made to the bottom, top, left side, and forward end of the
container (see figure 19). An additional drop was made to the
right rear corner of the cover. Failure criteria was spillage of
the contents.

Results: Vvisual inspection revealed no spillage of the
contents. A detailed report of the results of this test can be
found in AFPEA Report No. 88-R-06 titled "Performance Oriented
Packaging Testing of the CNU-445/E and CNU-447/E Aluyminum
Maverick Missile Container." The results of this test are
acceptable.

CONCLUSIONS

The container test plan was developed to insure the containers
meet the requirements of ASD/TAML Specification CON 320.

The CNU-445/E prototype container provided the specified
protection for the contents. However, this container will
require several modifications to achieve final production
configuration (see "Construction” on page 2).

The CNU-447/E prototype container tested met or exceeded all the
requirements specified.
RECOMMENDATIONS

1. The CNU-447/E container should be used as a baseline to
generate the engineering data.

2. The additional welds added to the CNU~-447/E around the base
should renain to provide the necessary structural integrity.

3. The changes made to the MK-45 handling features at Eglin AFB
should be incorporated into the final design.

4. The maximum container weight in ASD/TAML Specification cun
320 should be changed to 450 pounds.

14




TABLE 1. CONTAINER TEST PLAN

AIR FORCE PACKAGING EVALUATION ACTIVITY

(Container Test Plan) 87-P-130

]A»u PROJECT NUMBER
E
1
{

'CONTAINER SIZE (L x W x D)(INCHES) |  WEIGHT (LBS) Tcuu (CU. FT.) TQUANTITY ~ |DATE
INTERIOR: | EXTERIOR: ! GROSS: | ITEM: 5
o 1ogxza 5x30 3 i I L}p‘uar 88

] MANUFACTURER

 AGM-65 Haverxck Hissile {

""" _ ' CONTAMER COST
CNU-445/E and CNU-447/E

PACK DESCRIPTION

L Aluminum Container

CONDITIONING

As noted below.

[ Cear | ARF sTD/SPEC | remme T T . »_‘——‘T—”_““w#__'l
TEST umnnuln NS TRY-
| %0 MPaocebime wos T U AMMETERS omewmamow | wexTATIoN
1. | BEIGHT TEST f 1
' #%(4.2.2.1.14)  Container cover weight | Fully assem- ' Scale
shall not be greater . bled container
than 180 lbs. Total " including
container weight should shock vibra-
. not be greater than ‘tion system
400 lbs. ‘and straps.
2. LEAK TEST .
FED-STD-101 Pneumatic pressure at Test at ambi- Water
Method 5009.2 1.56 PSI and vacuum ent condition manometer
(4.2.2.1.12) retention at -1.50 PSI. ' from com-
Test duration to be a pressed air
minimum of 30 minutes. supply/vacuum
Leakage rate shall not purp.
exceed 0.05 PSI/HR after
tewperature stabiliza-
tion.**
3. + o
MIL-STD-810 Condition at +165°F for Test with Visual
Method 501.2 not less than 24 hours. heaviest all- inspection
Procedure 1 There shall be no per- up~-round
(4.2.2.1.4) manent deformation " (AUR) missile
after container is load.

taken to ambient
temperature.

. :
'

COMMENTS: » pigures in parenthesis refer to paragraph in ASD\TAML
Specitication No. CON 320.

‘ﬂ dance with MIL~STD-648 | m herein).
Nuge i@hanﬂcal Engineer i r.,
auwﬁ o
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" |APPEA PROJECT NUMBER

AIR FORCE PACKAGING EVALUATION ACTIVITY

Method 5012
(4.2.2.1.6)

{COnditxon at +165°F.
;Te-perature of shock
;mitigation system at
ati-e of test shall be
,+140,+10,-0°F. -gact
rvelocity 7 ft/sec®
ldrop height 9 1nch¢-.

! Peak resultant accelera-
ition shall not exceed

- 30Gs.

l

l

,each side and
-each end,
‘total of four
. impacts.
!Test with
‘heaviest AUR.

!
;
l

(Container Test Plan) 87~-P~130
CONTAINER SIZE (L x W x DNINCHES) |  WEIGHT (LBS) CUBE (CU. FT.) |QUANTITY ‘DATE
INTERIOR: EXTERIOR: GROSS: e
l 108x28.5x30 l |18 Mar 88
g _ e o il

AGM-65 Maverick Hisslle
[CONTANER NAME ’ T T “idoiﬂﬁiﬁf¢6§r

CNU-445/E and CNU-447/E
[PACK DESCRWPTION

Aluminum Container

CONDITIONNG ) i

As noted below.

TEST | A TESY nmoo OR '  TEST TITLE AND PARAMETERS | ~SORTANR T
| PROCEDURE NO'S | U SR

i f

4. +140°

a. FED~STD-101 . Cornerwise-drop Test performed Tri-axial
Method 5005.1  (rotational) test. "in chamber. -accelero-
(4.2.2.1.6) ‘Condition at +3i40°F for !One drop on meters

,not less than 24 hours. 'diagonal

:Drop height 20 inches. ‘bottom cor-

" Peak resultant accelera- ners, total of

tion shall not exceed ‘two drops.

30Gs. Test with
heaviest AUR.

b. FED-STD-101 Edgewise-drop 'Test performed Tri-axial
Method 5008.1 (rotational) test. ‘in chamber. accelero-
(4.2.2.1.6) .Condition at +140°F for One drop on meters

not less than 24 hours. two adjacent
Drop height 20 inches. ‘bottom edges,
, Peak resultant accelera-  total of two
tion shall not exceed ‘drops.*" Test
' 30Gs. w/heaviest AUR
c. FED-STD-101 lPendulun-inpact test. .One impact on Tri-axial

accelero-
meters,

‘Thermo-

couples

W* + Remaining corner drops to be performed in Test No. 7a.
*+ Remaining edge drops to be performed in Test No. 7b.
_.**+* Inpact velocity revised ps

W. letter dated 24 Aug 87.

PRAEPARED BV:
Larry Nugent, Mechanical Engineer LPH ZYNDA, Chief, Design Br., AFPEA
AFALD 4 raet 2 or 18
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Fisvre,

[PAGPARED BY: " TAPPROVED BY:

AIR FORCE PACKAGING EVALUATION ACTIVITY AFPEA PROJECT MUMSER
(Contsiner Test Plen) 87~-P-130
" CONTAINER SIZE (L x W x D)I(INCHES) |  WEIGHT u.u» Teuu (CU. FT.) | QUANTITY DATE ]
INTERIOR: EXTERIOR: ‘ QROSS: ,
108x28.5x30 | j j 1 |18 Mar 88
ITEM NAME . Iw NUFACTURER T
AGM-65 Maverick Hxssxle :
CONTANER NAME o e - TcowvamemcosT |

CNU-445/E and CNU-447/E
PATK DESCRIPTION

Aluminum Container
CONDITIONING
As noted below.

1 REF STD/SPEC . .
“" ANG TEST WETHGO OR | TEST TITLE AND PARAMETERS | CONTANER

i = e e - p

INS TRU-

70| emocEDURE NO'S | S OWENTATION | MENTATIoM
5. |LEAK TEST | | T
.FED-STD-101 ‘Pneumatic pressure with |Ambient ‘Water
iMethod 5009.2 1.50 PSI. Test duration .manometer
(4.2.2.1.12) rnot less than 15 *
‘minutes. Leakage rate
'shall not exceed 0.0S5
PSI/HR after temperature
stabilization.
6. LOW TEMPERATURE TEST (-65°F)
MIL-STD-810 Condition at -6S°F for Test with Visual
Method 502.2 not less than 24 hours. heaviest AUR. inspection
Procedure 1 There shall be no
(4.2.2.1.5) permanent deformation
after container is taken
to ambient temperature.
7. ROUGH HANDLING TEST W -40°
a. FED-STD-101 Cornerwise-drop Test performed Tri-axial
Method 5005.1 (rotational) test. in chamber. accelero-
(4.2.2.1.7) Condition at -40°F for One drop on meters
not less than 24 hours. diagonal
Drop height 20 inches. ;bottom cor-
Peak resultant accelera-  ners, total of
tion shall not exceed two drops.
.30Gs. ‘Test with

‘heaviest AUR.

!

t . ;
—_ Y J !

COMMENTS: «+ These corners are opposite those impacted in Tcst No. 4a.

Larry Nugent, Mechanical Engineer hALPH ZYNDA, Chief, Design Br., AFPEA

AFALD B89, 4 Pae 3 or 18
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CONTAMNER NAME
PACK DESCAPTION

CONDITIONING
As noted below.

(4.2.2.1.7)

c. FED-STD-101
Method 5012
(4.2.2.1.7)

LEAK TEST
FED-STD~101

(4.2.2.1.12)

PREPARED BY:

AGM-65 Maverick Missile :

n e e e e e — e e - i

TEST ’ NEF S$TD/SPEC 7
NO. AND TEST METHOD OR TEST TITLE AMD PARAMETERS

AIR FORCE PACKAGING EVALUATION ACTIVITY

{Contsiner Test Plan!

AFPPEA PROJECT NUMBER

CNU-445/F and CNU~447/E

Aluminum Container

b. FED-STD-101 4>*édgewise-drop
Method 5008.1 (rotational) test.

Condition at -40°F for
not less than 24 hours.
Drop height 20 inches.
Peak resultant accelera-
tion shall not exceed
30Gs.

Pendulum~impact test.
Condition at -65°F.
Temperature of shock
mitigation system at
time of test shall be
-40,+0,-10°F. Imeact
velocity 7 ft/sec"**,
drop height 9 inches.
Peak resultant
acceleration shall not
,exceed 30Gs.

Pneumatic pressure with

Method 5009.2 1.50 PSI. Test duration

not less than 1%
‘minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.

87-P-130
 COMNTAIMER SIZE (L x W x D)(INCHES) |  WEIGHT (L8S) | CUBE (CU. FT.) [QUANTITY ~ 'DATE
INTERIOR: EXTERIOR: | GROSS: = ITEM: ’
) 7 ‘ 108x28.5x30 ! | ‘ '18 Mar 88
TEM NAME T T "iumgé*mm - I

| CONTAINER COST

CONTAINER
ORENTATION

Test performed
in chamber.
One drop on
two adjacent
bottom edges,
'"total of two
‘drops.**

Test with
heaviest AUR.

One 1impact on
each side and
each end,
total of four
impacts.

Test with
heaviest AUR.

Ambient

COMMENTS: 44 These odqés are opposite those iupaéted in Test No. 4a.
**+ Impact velocity revised per ASD/TAML letter dated 24 Aug 87.

| APPROVED 8Y:

FALPH ZYWDA, Chief, Design Br., AFPEA

Tri-axial

NS TRU-
MENTATION

accelero-
meters

Tri-axial
accelero-
meters,
Thermo-
couples

Water
manometer

Larry Nugent, Mechanical Engineer
AIALDZEHIA

is8

dasa NN . .

ra08 4 or 18




AFPEA PROJECT NUMBER

AIR FORCE PACKAGING EVALUATION ACTIVITY
(Contsiner Test Plen)

87-P-130
CONTAINER SIZE (L x W x D)INCHES) WEIGHT (LBS) CUBE (CU. FT.) | QUANTITY ]oAn T
INTERIOR: | EXTERIOR: GROSS: ITem: | |
l 108x28.5x30 [ : ;18 Mar 88
ITEM NAME 00000 T T | MAMUPACTURER T T
AGM-65 Maverick Missile !
CONTANER NAME ’ ' " CONTAMER COST ]
CNU-445/E and CNU-447/E |
PACK DESCRPTION B ' T T T
Aluminum Container
CONDITIONING ' i T
As noted below.
17 ner sTO/SPEC I
TEST CONTAINER INS TRU-
| TEST METHOD OR TEST TITLRE AND PARAMETERS |
PROCEDURE NO'S . OMENTATION . MENTATION
9. ! ‘
FED-STD-101 Stacked pendulum-impact Stacked two ‘Tri-axial
Method 5012 test. Banding of con- high and accelero-
(4.2.2.1.1) tainers shall be through banded. meters
the forklift pockets and One impact on
in the channels across each end and
the top of the con- each side,
tainer. Impact velocity total of four
7 ft/sec", drop height 9 impacts.
inches. Peak resultant Test with
acceleration shall not heaviest AUR.
exceed 130Gs.
10. LEAK TEST
FED-STD-101 Pneumatic pressure with Ambient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less than 1%
minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.
11. V

COMMENTS: o Impact velécity revised per ASD/TAHL‘lettér'dated 24‘Au§ 87.

MIL-STD-648

Para 5.3.2 0.125 inch double container to accelero-

(4.2.2.1.2) amplitude or 1G, .exciter. The meters,
whichever is less. use of straps Thermo-
Sweep approximately i pronibited. couples

1
!

PREPARED BY:

Larry Nugent, Mechanical Engineer

Input excitation of

logarithmically from 5
to 50 Hz over 5 minutes
-0,+5 minutes (about 1/2
octave/min) for 15
minutes. Then dwell 15

TAPPROVED BY:

.Rigidly attach

Test with
heaviest AUR.

RALPH ZYNDA, Chief, Design Br., AFPEA

Tri-axial

AFALD 4

19

Pass 5 or 18
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AIR FORCE PACKAGING EVALUATION ACTIVITY AFPEA PROJECT NUMBER

(Container Test Plan) 87-P-130
COMTAINER SIZE (L x W x D) (INCHES) ]T WEIGHT (L38) 'cuse (cu. FT.) auanTITY DATE
INTERIOR: EXTERIOR: * GROSS: ITEM: |
108x%28.5x30 ' I ‘ 18 Mar 88
ITEM NAME ‘ " MANUFACTURER '
| AGM-65 Maverick Missile
CONTAINER NAME ) ' CONTAMNER COST

CNU-445/E and CNU-447/E
PACK DESCRIPTION

Aluminum Container

CONDITIONING
As noted below.
REF STD/SPEC ' ' .
TR3Y _ AND TEST METHOD OR  TEST TITLE AND PARAMETERS Bvrhlpail —sTR
" " PROCEDURE NO'S

. .

minutes at the resonance
frequency. The test may
be interrupted to pre-
vent excessive tempera-
ture rise in materials.
Transmissibility shall
not exceed S at the
resonance frequency.

12. LEAK TEST

FED-STD-101 Pneumatic pressure with Ambient wWater
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less than 15

minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.

13. REPETITIVE SHOCK (SUPERIMPQSED [OAD)
FED-STD-101 Test for not less than Stacked two Tri~axial
Method 5019.1 two hours at 3 to 5 Hz high and accelero-
(4.2.2.1.3) or 1G, whichever 1is banded, test meters
less. Banding of con- bottom con-

tainers shall be through tainer. Test
the forklift pockets and with heaviest
in the channels across AUR.

the top of the contain-

er. Transmissibility
'shall not exceed 5.

COMMENTS:

PREPARED BY: "APPROVED BY:

Larry Nugent, Mechanical Engineer RALPH ZYNDA, Chief, Design Br., AFPEA
AFALD SR, 4 A . oF |n

-20 .




CONTAINER NAME

PACK DESCRIPTION

Aluminum Container
CONDITIONING

As noted below.

TEST REF STD/SPEC
AND TEST METHOD OR
i PROCEDURE NO'S
14. LEAK TEST
FED-STD-101
Method 5009.2
(4.2.2.1.12)

a. FED-STD-101
Method 5005.1
(4.2.2.1.7)

15. ROUGH HANDLING Tt

AIR FORCE PACKAGING EVALUATION ACTIVITY

(Contsiner Test Plan)

87-pP-130
CONTAINER SIZE (L x W x D)(INCHES) ' WEIGHT (LBS) | CUBE (CU. FT.) | QUANTITY DATE
INTERIOR: EXTERIOR: © QROSS: , ITEM: ! |
108x28.5x30 | \ ! 18 Mar 88
ITEM NAME " MANUFACTURER

AGM-65 Maverick Missile

CNU-445/E and CNU-447/E

TEST TITLE AND PARAMETERS

Pneumatic pressure with

1.50 PSI. Test duration
not less than 15
minutes. Leakage rate

shall not exceed 0.05
PSI/HR after temperature
stabilization.

ESTS (LOW TEMPERATURE -40°F, LIGHT MISSILE)*

"AFPEA PROJECT NUMBER

" CONTAINER COST

CONTAINER

INS TRU-
ORIENTATION MENTATION
Ambient Water
manometer

Cornerwise-drop
(rotational) test.
condition at -40°F for
not less than 24 hours.
Drop height 20 inches.
Peak resultant accelera-
tion shall not exceed
30Gs.

Test performed Tri-axial
in chamber. accelero-
One drop on meter
diagonal

bottom cor-

ners, total of

two drops.

Test with

lightest AUR

(w/0 Guidance

Unit (GU) and

Actuating

System (AS})).

COMMENTS: , Tosts performed to identify maximum peak acceleration
experienced by the lightest AUR missile.

PREPARED BY: APPROVED BY:

Larry Nugent, Mechanical Engineer RALPH ZYNDA, Chief, Design Br., AFPEA

AFALDM.‘ )1 PaGE 7 or |8
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AIR FORCE PACKAGING EVALUATION ACTIVITY  AFPEA PROJECT Mumsen

(Contalner Test Plan) \ 87-P-130
CONTAMER SIZE (L x W x D)INCHES) |  WEIGHT (LBS) CUBE (CU. FT.) QUANTITY  DATE
INTERIOR: \ EXTERIOR: . GROSS: = ITEM: i \
B | 108x28.5x30 | | | 18 Mar 88
ITEM NAME  MANUFACTURER
AGM-65 Maverick Missile
CONTAINER NAME ' | CONTAMNER COST

CNU~445/E and CNU-447/E
PACK DESCRIPTION ' ’
Aluminum Container

CONDITIONING
As noted below.

TEST REF STD/SPEC CONTAINER NS TRU-
NO. . A*ﬂ&m OR TEST TITLE AND PARAMETERS ORIENTATION MENTATION

b. FED-STD-101 Edgewise-drop Test performed Tri-axial
Method 5008.1 (rotational) test. in chamber. accelero-
(4.2.2.1.7) condition at ~-40°F for One drop on meter

not less than 24 hours. two adjacent

Drop height 20 inches. bottom edges,

Peak resultant accelera- total of two

tion shall not exceed drops. Test

30Gs. with lightest
AUR w/0 GU and
AS.

c. FED-STD-101 Pendulum-impact test. One impact on Tri-axial
Method 5012 Condition at -65°F. each side and accelero-
(4.2.2.1.7) Temperature of shock each end, meter,

mitigation system at total of four Thermo-
time of test shall be impacts. couples
-40,+0,-109F. Impact Test with
velocity 7 ft/sec , drop lightest AUR
height 9 inches. Peak w/0 GU and AS.
resultant acceleration
shall not exceed 30Gs.
16.
FED-STD-101 Pneumatic pressure with Ambient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less than 15

minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.

COMMENTS: , Impact velocity revised per ASD/TAHLiletter dated 24 Aug 87.

ARED BY: " APPROVED BY:
rry Nugent, Mechanical Engineer RALPH ZYNDA, Chief, Design Br., AFPEA
4 race or 18
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AIR FORCE PACKAGING EVALUATION ACTIVITY !‘"“ PROJECT NUMBER
(Contsiner Test Plsn) ! 87-pP-130
"CONTAINER SI1ZE (L x W x DI(INCHES) | WEIGHT (LBS) | CUBE (CU. FT.) | QUANTITY To’aﬁ""""" T
INTERIOR: . EXTERIOR: ' GROSS: ew: | | |
o i 108x28.5x30 ‘ o { - |18 Mar 88
ITEM NAME o i | MANUFACTURER - T
AGM-65 Maverick Missile ‘ o
CONTANER NAME ' CONTAINER COST T
CNU-445/E and CNU-447/E ‘
PACK DESCRIPTION ) - T
Aluminum Container
CONDITIONING )
As noted below.
nn‘ REF STD/SPEC i CoNTAMER | msTRU-
AMD TEST METHOD OR TEST TITLE AND PARAMETERS
NO. . PROCEDURE NO'S ORIENTATION i MENTATION
17. '
‘MIL-STD-648 "Input excitation of ‘Rigidly attach 'Tri-axial
‘Para 5.3.2 0.125 inch double container to accelero-
(4.2.2.1.2) -amplitude or 1G, exciter. The meter,
whichever is less. use of straps Thermo-
Sweep approximately is prohibited. couples
logarithmically from 5 Test with
tn S0 Hz over 5 minutes lightest AUR
-0,+5 minutes (about 1/2 w/0 GU and AS.
octave/min) for 15
minutes. Then dwell 15
minutes at the resonance
frequency. The test may
be interrupted to pre-
vent excessive tempera-
ture rise in materials.
Transmissibility shall
not exceed 5 at the
resonance frequency.
18. LEAK TEST
FED-STD-101 Pneumatic pressure with Ambient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less tnan 15
minutes. lLeakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.
COMMENTS:
PREPARED B8Y: "APPROVED BY: B
Larry Nugent, Mechanical Engineer RALPH ZYNDA, Chief, Design Br., AFPEA

AFALD 1% 4

23
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AFPEA PROJECT NUMBER

AIR FORCE PACKAGING EVALUATION ACTIVITY
{Contsiner Test Plan)

87-P-130
CONTAIMER SIZE (L x W x D)(INCHES) , WEIGHT (L8S) | CUBE (CU. FT.) [ QUANTITY [oaTE
WNTERIOR: | EXTERION: | amoss: ek | | 5
o | 108x28.5x30 | T T 18 Mar 88
(TEM NAME " MANUFACTURER A
AGM-65 Maverick Missile ' L
CONTAINER NAME ) ’ T CONTAMNER COST
CNU-445/E and CNU-447/E
PACK DESCRIPTION -
Aluminum Container
CONDITIONING )
As noted below.
" REF STD/SPEC
TEST | AMD TEST METHOD OR  TEST TITLE AND PARAMETERS o A oN

PROCEDURE NO'S
19.

AFALD 1. 4

Larry Nugent, Mechanical Engineer

(4.2.2.1.9) Band two containers Stacked two Tri-axial
together. Flat drop high and accelero-
from 18 inches. Peak banded, test meters
resultant acceleration bottom con-
shall not exceed 30Gs. tainer.

Test with
heaviest AUR.
20. LEAK TEST

FED-STD-101 Pneumatic pressure with Ambient Water

Method 5009.2 1.50 PSI. Test duration manonmeter

(4.2.2.1.12) not less than 1%
minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.

21.

FED-STD-101 Condition container at Test conducted Visual

Method 5016.1 +140°F prior to test. in chamber at inspection

(4.2.2.1.8) Stack two containers +1409F. Stack
with additional load on two high, test
top to simulate stacking bottom con-

5 containers or 16 ft tainer. Test
high, whichever is with heaviest
greater. Load equals AUR.
load on bottom container
times a factor of safety
of 2. Additional load
placed on top container
such that the total load
COMMENTS:
[ PREPARED BY: APPROVED BY:

 RALPH ZYNDA, Chief, Design Br., AFPEA

24
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AIR FORCE PACKAGING EVALUATION ACTIVITY - TAFPEA PROJECT NUMBER
(Contsiner T." Plan) i 87-P-130
" CONTAMER S$IZE (L x W x DI(INCNES) | WEIGHT (LBS) | CUBE (CU. FT.) | QUANTITY ]nnt' T
INTERIOR: EXTERIOR: . GROSS:  ITEM: ,
- | 108x28.5x30 i o 7 1 | 18 Mar ss
ITEM NAME T | MANUFACTURER S
AGM-65 Haver;ck H15511e . —
CONTAINER NAME T | CONTANNER COST
CNU-445/E and CNU-447/E | ]
PACK DESCRIPTION ‘ S
" Q}qy}num Container
CONDITIONING T
As noted below. - ~ B
TEST } "” $T0/3PEC CONTAINER b NS TRU-
TEST METHOD ou TEST TITLE AND PARAMETERS t
wo. P A PnocEDURE no's ; ORIENTATION | MENTATION
is carried by the |
stacking provisions.
‘Test duration not less
‘than 1 hour. There
shall be no permanent
deformation.
22. PUNCTURE
MIL-STD-1489A Impact will be made at a One impact to Visual
Method 505 point 1/2 inch above the each side and inspection
(4.2.2.1.20) enclosed forklift pocket each end of
of the container base. the container
There shall not be any base, total of
damage affecting con- four impacts.
tainer performance. Test with
heaviest AUR.
23 LEAK TEST
FED-STD-101 Pneumatic pressure with Ambient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less than 15
minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.
COMMENTS:
PREPARED BY: . APPROVED OV: --
Larry Nugent, Mechanical Engineer RALPH ZYNDA, Chief, Design Br., AFPEA

25
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AIR FORCE PACKAGING EVALUATION ACTIVITY AFPEA PROJECT WumseR
(Container Test Plen) 13 0
" CONTAINER SZE (L x W 1 D)INCNES) | WEIGHT (LBS| | CUBE (CU. FT)) | DATE *
INTERIOR: | EXTERIOR: ! GROSS: ITEM: l ;
) | 108x28.5x30 7 0 118 Mar 88
((TEM NAME IA”ACMER '
AGM-65 Hgverick Missile 7
CONTAINER NAME  TCOMTAINER COST i
CNU-445/E and CNU-447/E ‘
PACK DESCAPTION i
Aluminum Container
CONDITIONING
b As noted below.
 vear | REF $TD/ePEC CONTAMER NS TRU-
AND TEST METHOD OR TEST TITLE AND PARAMETERS TION
24. N S
a. FED-STD-101 Forklift handling test. One container Visual
Method 5011.1 Lift container(s) off from one side inspection
Paragraph 6.2 ground with tines in- and one end.
] (4.2.2.1.10) clined 15 degrees and Repeat with
stack restrained to two stacked
prevent sliding. Carry containers
100 ft in 23 seconds. from the side
] Place two parallel 2x4s only. Test
q 54 inches apart in the with heaviest
path as follows: 30 ft AUR.
from the start, square
to the path; 60 ft from
the start, at a 60°
angle such that the left
wheel strikes first; 90
ft from the start, at a
75° angle such that the
! right wheel strikes
| first. The container(s)
shall remain stable on
the tines during the
test. There shall be no
structural damage.
b. FED-STD-101 Forklift pushing test. From one side Visual
Method 5011.1 The tines should extend and one end of inspection
Paragraph 6.5 under but not support container.
(4.2.2.1.10) the container. Push on Test with
hard surface 35 ft in 85 heaviest AUR.
seconds. There shall be
no structural damage.
COMMENTS:
PRAEPARED BY: | APPROVED 8Y:
Larry Nugent, Mechanical Engineer RALPH ZYNDA, Chief, Design Br., AFPEA
AFALD B 4 26 Pacs |, orf |g




(Container Test Plan)

AIR FORCE PACKAGING EVALUATION ACTIVITY

AFPEA PROJECT NUMBER

87-P-130

(4.2.2.1.11) leave hanging for five

, minutes. There shall be
no damage or permanent
» deformation.

4
COMMENTS:

PREPARED BY:
Larry Nugent, Mechanical Engineer

CONTAINER SI1ZE (L x W x D)(INCHES) WEIGHT (LBS) | CUBE (CU. FY.) |QUANTITY  |DATE
INTERIOR: EXTERIOR: QGROSS: e ‘
| 108x28.5x30 | ; | 18 Mar 88
ITEM NAME T _]IMACM!R o S T
AGM-65 Maverick Hxssile
CONTAINER NAME S B ) | CONTAMER COST ]
CNU-445/E and CNU—447/B J
PACK DESCRIPTION T B T T T
Aluminum Conta1ner
[ CONDITIONING T o T T
As noted below.
REF STD/SPEC | o en T s TRU-
i MO TEST METHOD OR | TEST TITLE AND PARAMETERS I &%’m L\
Hrc{ Fabiéio-1oi o Forkllfﬁuté;ihq €;§E: o TFrom ends ;}—H ,GEQH;I
* Method 5011.1 Pull by towing rings 100 container ' inspection
Paragraph 6.6 | ft in 23 seconds. There 'only. Test
(4.2.2.1.10) . shall be no structural , with heaviest
_ damage. | AUR.
| |
25. HQISIIEQ_SIBEEQIH_Iﬁﬁl !
a. MIL-STD-648 " Hoisting beam test. | Test with Visual
(4.2.2.1.11) ' Hoist container loaded | heaviest AUR. inspection
to three times the gross
weight with HLU 216/E f
weapon cradle hoist beam
for five minutes. There
shall be no damage or ;
permanent deformation. ;
I
b. MIL-STD-648 MK-45 lifting test. _Test with Visual
Paragraph 5.10 Lift container loaded to  heaviest AUR. . inspection
(4.2.2.1.11) three times the gross i
weight with the MK-45
hand lift truck for five
. minutes. There shall be
no damage or permanent
deformation.
c. MIL-STD-648 Single ring hoisting ' Test with Visual
Paragraph test. Hoist container - heaviest AUR. inspection
5.8.5 at one lift point and

| APPROVED BY:
{RALPH ZYNDA, Chief, Design Br., AFPEA

AFALD 0. 4

27
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AIR FORCE PACKAGING EVALUATION ACTIVITY AFPEA PROJECT NUMSER
(Container Test Plan) 87-P-130
CONTANNER SIZE (L x W x D) (INCHES) WEIGHT (LBS) CUBE (CU. FT.) | QUANTITY DATE
INTERIOR: EXTEMIOR: GROSS: 11 ]
108x28.5x30 l | 18 Mar 8g}
TEM NAME [ MANUFACTURER o
LWM:M—GS Maverick Missile ,
CONTANER NAME T T T[comwam cosT
CNU-445/E and CNU-447/E L
PACK DESCRIPTION T T T
Aluminum Container
CondiTionmia  — — -
As noted below.
: o e S
vest |  MEF sTO/SPEC [~ 1 CONTABER : INSTRU-
b | AND TEST m OR TEST TITLE AND PARAMETERS ; !
f W | Tomoceomewos | o, ommNTATION | MENTATION
dJ MIL-STD—~648 i Four ring ho1sting test. | Stacked two Vlsual
{ Paragraph ! Roist two banded con- ! high and ~inspection
; 5.8.3 ' tainers loaded to ten ' banded.
: (4.2.2.1.11) " times the gross weight  Test with
| of a single container by . heaviest AUR.
; . all 1lift points simul- |
F ' taneously and leave ;
. hanging for five ‘
! minutes. There shall be .
| no damage or permanent
" deformation.
26. LEAK TEST !
FED-STD-i01 Pneumatic pressure with Ambient Water
1 Method 5009.2 1.50 PSI. Test duration manometer
\ (4.2.2.1.12) not less than 15
. minutes. Leakage rate
' shall not exceed 0.05 _
! PSI/HR after temperature
stabilization.
27.
(4.2.2.1.17) | Apply a force of 200 1lbs | Ambient Scale
' on a cover handle in all |
" directions that service
loads are possible.
! There shall be no damage
f or permanent deforma-
; tion. _
| E
! |
| |
, ? s
| ! i
R S e
COMMENTS:
SRR " R, o ~
Larry Nugent, Mechanical Engineer RALPH ZYNDA, Chief, Design Br., AFPEA
'AFALD 278 paes 14 or 18
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AIR FORCE PACKAGING EVALUATION ACTIVITY AFPEA PROJECT NUMBER
(Container Test Plan) 87-P-130
" "CONTAINER SIZE (L x W x D) (INCHES) } WEIGNT (LBS) CUBE (CU. FT.) | GUANTITY DATE n
INTERIOR: | EXTERIOR: QROSS: e
j 108x28.5x30 | J i ‘ 4k18 Mar 88
ITEM NAME o T T | MAMUFACTURER T ST
AGM-65 Maverick Missile ;
CONTANER NAME '  CONTANER COST

CNU-445/E and CNU-447/E |

i e e , R e ]
PACK DESCRIPTION

Aluninum Conta 1ner

: G o - - .. e
As noted below. |
v |  REF STO/SPEC | T - rm e Tm

mt ) CONTANER NS TRY-

0. | AOI’D. TEST Iﬂi“go OR | TEST TITLE AND PARAMETERS ORIENTATION MENTATION

(28, CONDUCTIVE PATH, TEST ‘ !

(4.2.2.1.13.1) ' Not greater than 0.10 Ambient ' Ohmmeter
’ ‘ohm DC resistance from | f

' each terminating and '

‘ breaking point from the

missile skin to an ’

external ground.

29.
MIL-STD-648 Tiedown attachments must Test with Load cells,
Para 4.17.4 & be compatible with heaviest AUR. Visual
5.8.4 aircraft floors (cap inspection
(4.2.2.1.11) 10,000 1bs with 20 inch

centers). There shall
be no damage to the
container. Apply the
following loads for one
minute each:
MIL-A-8421 * Forward 3 x gross wt.
Para 3.3.4 * Aft 3 x gross wt.
* Lateral 1-1/2 x gross
wt.
** Down 4-1/2 x gross
wt.
*+ Up 2 x gross wt.

COMMENTS: » yging two tiedown rings.
** Using all four tiedown rings.

PREPARED BY: "7 7T T apPROVED BY: ' o T

Larry Nugent, Mechanical Engineer [RALPH ZYNDA, Chief, Design Br., AFPEA

A?AI.DMC sacm 15 o 18
29




(Container Test Plan)

AGM-65 Haverlck Hlsslle
[CONTANER NAME

CNU~445/E and CNU-447/E

Aluminum Contalner

MIL-STD-810
Method 506.2
Procedure 1

Rain at four inches per
hour, wind velocity 40
miles per hour. Test
duration four hours.
There shall be no water
intrusion.

COMMENTS: ";»;aa;a”at the request of ASD/Tiﬁi.

PREPARED BYV:

AIR FORCE PACKAGING EVALUATION ACTIVITY

CONDITIONING
As noted below.
TEST REF STDIOPIC
NO. | AND TEST METHOD OR TEST TITLE AND PARAMETERS
, . PROCEDURE NO'S | .
30. - ‘
. (4.2.2.1.18) . Place load two times the
cover weight on cover.
The cover shall not
deform or deflect. With
load removed, slide
cover on the stand-offs
five feet in each of
four different direc-
tions. There shall be
no damage to the sealing
surface.
31. LEAK TEST
FED-STD-101 Pneumatic pressure with
Method 5009.2 1.50 PSI. Test duration
(4.2.2.1.12) not less than 15
minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.
32. 'R 2 ]

AFPEA PROJECT NUMBER

l
‘ 87-P-130
CONTAINER SIZE (L x W x D)(INCHES) ]"' WEIGHT (L8S) | CUBE (Cu. n.»ldum'ﬂw {DATE
WTERIOR: EXTEMOR: | anoss: e i ;
| 108x28.5x30 | ! i 18 Mar 88
ITEM NAME

| MANUFACTURER
i

" CONTAINER COST

CONTANER NS TRU-
ORIENTATION MENTATION
Place con- Visual

tainer cover
on a concrete
floor resting
on the stand-
offs.

inspection

Ambient Water

manonreter

Visual
inspection

One hour with
each side and
end facing

into the wind,
total of four

hours. Test
with heaviest
AUR.

Chief, Design Br., AFPEA

4
30

“t L,

T APPAOVED BY:
urg Ni«pnt, Mechanical Engineer LPH ZYNDA,

G — e .

eact 16 o018
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AIR FORCE PACKAGING EVALUATION ACTIVITY AFPEA PROJECT NUMBER
(Container Test Pian) 87-P-130
" CONTAINER S$IZE (L x W x D) (INCHES) WEIGHT (LBS) CUBE (CU. FT.) | QUANTITY DATE
INTERIOR: EXTERIOR: QROSS: e
j 108x28.5x30 j l | 18 Mar 88
ITEM NAME ST B Iumfiéfﬁii B o T T
AGM-65 Maverick Missile |
CONTANER NAME T N S ST "coNTANER cOST |

CNU-445/E and CNU-447/E '
[PACK DESCRIPTION
Alumxnum Contalner

CONDITIONNG
As noted below.
" "“mer sTO/sPEC | T 70"‘ "m"“‘_‘“”‘T*“"' w-
':g" AND TEST METHOD OR |  TEST TITLE AND PARAMETERS : oim;nou NENTATION

PROCEDURE NO'S

33. | TRANSPORTABILITY TEST f |
(4.2.2.1.21) Free fall flat drop test ,One drop on gvisual

" from a drop height of 48 @ the most i inspection
inches. Impact shall be .vulnerable 1

- made on a concrete sur- surface or |

' face. The container . corner. '

- shall not spill its . Test with
contents. heaviest AUR.

34.

FED-STD-101 Pneumatic pressure with ' Ambient Water
Method 5009.2 1.50 PSI. Test duration . manometer
{(4.2.2.1.12) not less than 15

minutes. Leakage rate

shall not exceed 0.05

PSI/HR after temperature

stabilization.

35. STRUCTURAL INTEGRITY TEST !

MIL-STD-648 Pressurize container to . Ambient Water
Paragraphs 3.5 PSI momentarily and | manometer
5.5.2 & 5.5.3 return to ambient.
(4.2.2.1.16) Apply a vacuum of

-2.5 PSI1 momentarily and

return to ambient. Any

failure resutling in or

causing an unsafe condi-

tion shall be cause for

rejection. Permanent

deformation of the

. container structure
sufficient to prevent

COMMENTS:
PREPARED BY: ' o [apPROVED BY:
Larry Nugent, Mechanical Engineer RALPH ZYNDA, Chief, Design Br., AFPEA

AFALD [50%, 4 Pact 1, o 1g
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AIR FORCE PACKAGING EVALUATION ACTIVITY

[CONTAIMER MAME

[PACK DESCRIPTION

| Aluminun Container
CONDITIONING

As goted below.
n v . REF STO/SPEC

36.
UN "Oranqge
Book",
Requirement
5.7.3

SEAL INTEGRITY
(4.2.2.1)
(4.2.3)

—~——

PREPANED BY:

AGM-65 Haverlck H1s51le - i

,mnummoa
PROCEDURE NO'S

(Container Test Plen) 87-P-130
" COMTAMER SIZE (L x W x DIINCNES) | WEIGHNT (LB$) | CUBE (CU. FT.' | QUANTITY 'DATE
INTERIOR: EXTERION: QROSS: ITE l
L 1oax28 5x30 | } I R o L}ghnar 88
TTEM NAME T T MAMUFACTURER

CNU-445/E and CNU- ~447/E

TEST TITLE AND PARAMEVYERS

.the safe removal of the
missile shall also be
cayse for rejection.

.Drop container from a
‘height of 1.2 meters
"(3.94 feet), as required
‘for Packing Group 11.

The container shall not
spill its contents. A
different container may
be used for each drop.

Failure to pass a leak
test shall constitute
failure of all tests
performed after the last
successful leak test
regardleas of the
results or rejection
criteria of the tests.

| APPROVED BY:
RALPH ZYNDA, Chief, Design Br., AFPEA

( AFPEA PROJECT NUMBER

" " CONTAMER COST

CONTAINER WNSTRU-
ORIENTATION MENTATION
One each flat Visual

drop on the
bottom, top,
long side, and
short side,
and a corner
drop. Total
of S drops.
Test with
heaviegt a'w

inspection

e Q",;

T TR TN

Larry Nugoﬁ{ku:hanical Engineer
AFALD 4

32
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FORWARD

~

LEFT SIDE RIGHT SIDE

AFT

Desiccant port
Humidity indicator
Pressure relief valve

Figure 1. CNU-445/E and CNU-447/E corner numbering.

33

et . Seaa V) o




Figure 2

CNU-445/E prototype
with heavy test load.

Eigure 2
Cover of CNU-445/E.

Eiquxe 4
CNU-447/E prototype.

- e
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Figure 5

CNU-447/E forward
clamp.

"2 10

Figure 6

Light missile test
load.

Figure 7

Flight trainer test
load.




o

e o _ =

Rigurs 8

High temperature
pendulum-impact test.

Figure 2

Low temperature edge
drop test.

Figurs 10

Set-up for vibration
fatigue test (prior
to securing to
table).

Aaaa. N\




Figure 11

Cover handle pull

test.

rigure 12

Single ring hoisting

test.

37




Eigure 13

Puncture resistance
test.

Iigure 14

Four ring hoisting
t..t.

Eiauxs 13

Banded flat drop
test.




Eigure 16
MK-45 lifting test.

Figure 17

MK-45 lifting
provision damage.

Figure 18

Container angle in
rain chamber.




EPigure 19
UN drop test set-up.

Iigure 20
UN drop test set-up.

40
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FOREWORD

This report was prepsred by the Structures Test Branch,
Structures Division, Flight Dynamice Laboratory, Wright-Patterson
Air Force Base, Ohio. It is 8 formal record of the testing
conducted on two Maverick Missile Coptsiners. One was tested for
the Air Force Packagiag Evaluation Agency, and the other was
tested for the Maverick Missile Systesms Program Office.

The test progrsm at the Structures Test Branch was directed
by 2 Lt. David J. Krier as Project Engineer and Mr. Fred Zussong
as Instiucertstion Engineer. Technical assistance vas provided
by Mase Suzanne Westfall, Mr. Rick Farmer, and Mr., Mark
Peanywitt.

This report has been reviewved and is approved for

publication.

SANFORD LUSTIC
Chief, Structures Test Brsach
§tructures Divisioo




ABSTRACT

This report describes the structural tests performed on two
Maverick Missile Containers. The objective of the test was to
verify the structural integrity of the tie-down provisions on
each contasiuer. The tests proved that theese provisions were

adequate.
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I. INTRODUCTION

The Alr Force Packaging Evaluation Agency requested that a
tie-dewn strength test be performed on two Mzaverick Missile
containers. One of the containers was their own, while tue other
wae from the Maverick Misslle Systems Program Office. The
centainers were of different designs, one being made of metal,
the other of fiberglass, The ti1e-down lccations were nearly
1dertical on the two ¢containers, 50 only one test fixture was
necessary to test both of thew.

In accordance with MII ~A-8421F, in the abeence of c.early
detinec tie-doewn jroecedures, the loade were applied ¢t an angle
4%5¢ dewnwair ¢ frousm the heriyzontel and s1multaneously 45¢ outward
tren the tortainer surtace. The testing was coenducted at the

Strueiures Test Braanch on ! Getober 1987,

1. TEST SET-UP

A, MECHANICAL

Figure 1, Test Set-Up, shows the test fixture that was built
te apply the Joads. Four Parker-Hannitain 2-i1nch bhydraulice
¢ylinders, one 8t each of the tour tie~-down 11ngs, wWere connected
1o perallel to a single contrel chennel ¢t an Fdisorn Hydrsulac
lL.oad Maintainer.

Figure 7, Loading hiragram, shows the maximum applied load

and the componcuts of that Joad in the loateral, forward, and dovo

directicns, Thise frguie also shows the ci1stances betwecen the

hasde N3 o



tie-down ring and the base attachment of the hydraulic cylinder.

B. INSTRUMENTATION
The inetrumentation consisted of four load cells, one 1n
line with each kydraulic cylinder. Eactk load cell had a capacity

of 5000 pounds.

111. TEST PROCEDURE

The load was increased from O pounds to 3374% pounds 1n
¢ach cylinder in 10 percent increcents (¢f maxicum lcad). At
¢ach 1ncrement, the load was held for one minute. After the 1CO
percent condition haa been sapplied fecr one ninute, the losd wias
released.

See Figure 3, Loasd Report. 3374 pounds 1# the aversge of the
four applied loads.

IV. TEST RESULTS AND CORCLUBIONS

No feilure of the tie-down ri1nge occurred on either
conteiner. Ko cracking or physicas]l damage was noted during or
efter the tests.

MIL-A-B421F requires that loads applied to the tie-down
rings be bseed on the gross weight of the container and sissile,
¢nd the number of g's the container experiences in certain
directions. Figure 3, Load Report, shows that each of the
components of spplied load wmet or exceeded those required by MIl-
A-8B42)1F. The groess weight used for the test was 1121 pounds.
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FIGURE 2
LOADING DIAGRAM
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COMPONENTS OF APPLIED LOAD (RED) --------
Fx = 1681 Ib

! Fy = 1681 Ib

Fz = 2378 Ib

APPLIED LOAD (PURPLE)

Fr = 3363 b

{ DISTANCEFS OF 11U POINTS (B —-—- —- —
dx - 527 in

dy -~ 57 in

dz — 46 in
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FIGURE 3

LOAD REPORT

The loade 1n each of the four cylinders were individually
measured. The cylinderes were connected to one control channel,
80 the loads applied in each cylinder were pesrly equal. For
clarity, the applied loads shown below are the average of the

four applied loads.

FWD AFT LAT vp
MIL-A-8421F
Requirements 3 g's 1.5 1.5 2
(Loads applied 3363 ib. 1681 los) 2242

te container)

MIL-A-B4ZIF

Requirements 1681 1. 840 840 561
(Loads applied

per tie-down)

Applied Joad
per tie-down Ter: 1b. 844 844 563
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS ARMAMENT DIVISION (AFSC)
EGLIN AIR FORCE BASE FLORIDA 32542-5000

YNP

CNU-447 /E Test Report

AFPEA/DSTZT

1. The following tests were sucessfully completed on the CNU-447/E
contalner at Eglin AFB. The data submitted below is to be incorporated
Into your final test report of the CNU-445/E and CNU-UUT/E,

a. 40" Certification Drop. This test was successfully completed on 4
December 1987 w#ith no major damage noted. The container did not spill the
contents. (see photo 1)

b. MK-U45 Hand Lift Truck Test. This test was successfully completed
on 4 Feburary 1988 with the followlng results:

(1) Test: Lift Test (static). A superimposed load of 2250 pounds wa
placed on the fully loaded contalner. A MK-U45 hand truck was used to lift
the total load off the floor and allowsd to stand for 5 minutes. (see photo
2)

Hesults: Ther was no Jdeformation to the fittings or contalner.
The results were acceptabileo.

{(2) Test: Impact Test., The [ .illy loaded container was placed on
orv» inch steel plate, A ME=U5 hand trick was used to ralse the container
Inches aff tne plate, The contalne w15 rolled of C of and onto the steeo
plate 4 Limes, (See

e

photo 3)

Results: There was no deformation to the contalner. The results
were acceptable,

Note: Tnis test was not requlired by the %5t plan., towever,
thls test is specifled in MIL-STD~643..

c. HLU216 Sitnk Lift Test., On . Feburary 1988 a 1ummy loaded CNU-
445/E contalner was secured to the base of the fuliy iocaded CNU-4UT/E
contalner. A lifting bar, made in-house, was secured %¢ the HLU-216 11t
points and the two containers (gross welght 35.0 lbs) were lifted off the
floor and allowed to hang for 5 minutes. (see photo 4)

APPENDIX 2




Results: The test results were acceptacle. There was no
deformation of the fittings or the container.

2. Please contact Guy Clark (AUTOVON 872-3779) if you require additional
information.

sl . .
K/L//((-/Z ('/ (/ 7
WALTON A. ORR, PhD
Director Pkg & Transp
Dep for Armament Equipment

Arcn

. 48" Certification Drop Photo
Lift Test Photo

. Impact Test Photo

HL~216 Sling Lift Test Photo

-V R Gy —
. .




P

Fo o

Attachment 1

4 t'
I} ¥

Attachment 2

o P SOOI \ |




Attachment 3

Attachment 4




M o

g

CNU-445/E CONTAINER - DETAILED ACCELERATION RESULTS

o]
HIGH TEMPERATURE ROUGH HANDLING TESTS (+140 F)

Accelerometer readings (Gs)

Impact Position Fore
20" rotational drop Corner 4 -——-
20" rotational drop Edge 3-4 28.4
20" rotational drop corner 2 5.5
20" rotational drop Edge 1-4 6.6
7 ft/sec pendulum-impact Edge 2-3 8.2
7 ft/sec pendulum-impact Edge 1-2 13.7

CG

10.4
15.8
10.0
8.9
8.7
15.8

Aft

l6.0
13.3
14.4
11.7

9.8
10.1

1. CG accelerometer loose when the container was opened.

2. The missile rotated to the right slightly.

3. Putty placed on the missile fins prior to the test
showed that there were small clearances between the
missile and the container, but there was no contact.

o
LOW TEMPERATURE ROUGH HANDLING TESTS (-40 F)

Accelerometer readings (Gs)

Impact Position Fore CG Aft
20" rotational drop Corner 3 -——— 13.6 20.3
20" rotational drop Corner 3 -———- 12.6 16.1
20" rotational drop Corner 1 11.3 18.1 28.1
20" rotational drop Edge 1-2 8.6 21.3 ————
20" rotational drop Edge 2-3 15.6 15.6 18.7
7 ft/sec pendulum-impact Edge 3-4 28.1 17.6 22.6
7 ft/sec pendulum-impact Edge 1-4 13.7 14.4 12.9
1. No damage to the container or the missile test load.
VIBRATION FATIGUE TEST
Natural frequency 11.5 Hz
(input: 0.85G peak, 0.125 inch double amplitude)
Fore CG Aft
Maximum Acceleration (Gs, peak to peak) 8.0 5.7 7.6
Maximum Transmissibility 4.7 3.4 4.5
1. No damage to the container or the missile test load.
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LOW TEMPERATURE ROUGH HANDLING TEST (—40°F), LIGHT MISSILE

Impact Orientation CG Accelerometer (Gs)
20" rotational drop Corner 1 24.2
20" rotational drop Edge 1-2 28.8
20" rotational drop Corner 3 15.8
20" rotational drop Edge 1-4 -————
20" rotational drop Edge 1-4 21.9
7 ft/sec pendulum-impact Edge 2-3 13.8
7 ft/sec pendulum-impact Edge 3-4 11.6
7 ft/sec pendulum-impact Edge 1-4 16.6
7 ft/sec pendulum-impact Edge 1-2 19.7

1. No damage to the container or the missile test load.

VIBRATION FATIGUE, LIGHT MISSILE
Natural frequency 24 Hz
(input: 1.0G peak)
CG

Maximum Acceleration (Gs, peak to peak) 7.8
Maximum Transmissibility 1.9

1. Forward silicone pad between missile and cradle off.

STACKED PENDULUM IMPACT, BANDED

Impact Orientation CG Acceierometer (Gs)
7 ft/sec pendulum-impact Edge 1-4 9.8
7 ft/sec pendulum-impact Edge 2-3 12.5
7 ft/sec pendulum-impact Edge 13-4 9.3
7 ft/sec pendulum-impact Edge 1-2 14.6

1. No damage to the container or the missile test load.

REPETITIVE SHOCK, BANDED
Input 4.3 Hz, 1.0 inch double amplitude, 0.95G peak

G
Maximum Acceleration (Gs, peak to peak) .0
Maximum Transmissibility .2

w0

1. No damage to container or the =isgil: ¢cct lozA




BANDED FLAT DROP
Trainer missile, strapped instead of banded

Acceleration at CG (Gs)
18" flat drop 19.7

' 1. No damage to the container or the missile test load.
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