ONC FiLE copy - 8)

APPROVED FOR PUBLIC RELEASE REPORT NO. 90-R-02
DISTRIBUTION UNLIMITED AFPEA PROJECT HO. 88-P-102

AD-A222 610

DTIC

ELECTE RobbLiin L. #illex
JUN 121330

Mechanical Engineor

@j) D AUTGVON 787-3362

Commercial (513) 257-3362

QUALIFICATION TESTING OF THE COMBAT 'TALON II
VIDEO DISPLAY UNIT CONTAINER

HQ AFLC/LST2
AIR FORCE PACKAGING EVALUATION ACTIVITY
Wright-Patterson AFB OH 45433-5999

March 1990

g0 06 11 003




\

woYice

when goverrmmnt deawings, specifications, or other data are ustd for a0y purpdse othor than in connection with a
definitaly related gavernment procurcent operation, the United States Guovernment therchy iacur. no responsibility

whataotver, and the fact that the goverrment may have formy!at

o, furnished, or in sny way supplicd the said

geavings, specifications, or other data, (s not to be regarded by isplication or otherwisd as in pny manndr ticensing
the holder or any other person or corparation or conveying any rightx or permiszion to manutaciure use or sell any
patented ‘nvention that mey in any way be relatid thereto. This repart 15 not to be uied in whole or part for

adveriising or sales purposes.
\A

Aexronautical Systems Division, ASD/VX

ABSTRACT

Al, requested assistance from

the Air Force Packaging Evaluation Activity (AFPEA) to choose an off

the shelf container and qualify it fo
usad on Combat Talon II aircraft.

The container for the Vnu is the came
data converter, with the exception of

r the video display unit (VDU)

as the container for the signal
the cushioning system. A new

cushioning system was designed to protect the VDU from seeing more

then 40 G's during worldwide shipment, storige, and handling.

Since this containes had already gone through qualification testing

and passed and the difference in the weight of the loads is
negligble, the only tests deemed necessary were those testing the
fragility of the cushioning system.

AFPEA, HQ AFLC/DSTZ, WRIGHT-PATTERSON AFB, OH 45433-5999. The

The tests were performed at the

results of the tests for the containu
numbexr 89-R-09. This container test p
fragility requirements only. The tes
with Federal Test Method Standard No.

fanults of the tests conducted on the
the container provides adequate mecha
changes ana limitations cited in AFPE
container 11214-5378-400 will apply t

PRE D BY: .

.1
.13;446&é51L ,);%QleL\
Robkir Miller
Mechanical Cngineer

TR

¥ can be found in AFPEA report
lan was developed to test the

ts were conducted in accordance
101, and Military Standard 648.

prototype container show that
nical protection. All container
A report number 89-R-09 for

o this container.

LICATION DATE:

AF_Packaqging Evaluation Activity

REVIBWED BY: APP
////M o
Ted Hinds Cha
ch, Design Branch chi
AFPEA Eva

o~

ROVED BY:

Iy
.";‘a:.,.bih- [ f‘g-\‘oo

rlie P. Edmonson
ef, AF Packaging
luation Activity

\
2

|
|



TABLE OF CONTENTS

ABSTRACT. ..

L I AN I I B B R U B I B AR B O A I O B B A B R L BN B N R I I I I I A I ]

TABLE OF CONTENTS..

INTRODUCTION

S & 6 8 & 8 F SR 8 S E S E S E L CTE AL

BACKGROUND....
PORPUSE.......

LRI B BE SRS B A B I B IR Y I I Y BT B R R B B R 2K K B

DESCRIPTION OF TEST CONTAINER.. ¢ iieerettevascansen

4
TEST GUTLINE AND TEST EQUIPMENT... ,

T % 84 600008

TEST PROCEDURES AND RESULTS....

[ I SRR B B BRI B IR BN RN N I

TEST NO. 1, WEIGHT TEST...cievevnnnns

* & & 3 1 ¢ e

TEST NO. 2, FREE FALL DROP TESTS (*140°F).....
TEST NO. 3, FREE FALL DROP TEGTS (-ZOOF)......

TEST NO. 4, =202 VIBRATION FAYIGUE TEST.......

CONCLUSION. . ..vvvvnn

® 5 5 8 5 8 20 T H T E S LT EO LSS

“COMMENDATIONS.....

5 % 8 S R S8 82 EE NS E e s

ABLE 1' CONTAINER ’I‘EST Pmt‘tCOCOCODvtoocctuihtoa..

FIGURE 1, =202 SIDE, LATCH AND HINGE NUMBERING......

FIGURE 2, =202 PROTOTYPE CONTAINER...

S 8 0 0 6 003 00 s e o

FIGURE 3, =202 CONTAINER CUSHIONING......

e 5 &8 08080

DISTRIBUTION LIST. 4 5 & 0 0 008 0 00

APPENDICES:

FPENDIX 1, DETAILED ACCELERATION RESULTS

ii

Page
i

ii

LI I I B I ]

s a8 08 s

s e s 0

L I I

LI I Y

* e N 0

* 4 8 8 s s

LI T I I I R

LI I I I B ] s

LB B A

L I B I B DL IR )

LI I I B R I

® 8 s 500 s

LI A ]

LI B B

4 o 0 008 e

Accesion For

NTIS CRA&I
OTIC TAB
Unannounced
Justification

~eeom o

By )
Distution g

O

sorseannand
Ll e .

LR it ot

Availubihty Codes

Avay and|or
Dist Special

Al |




TRTRODUCTION

BACKGROUND: Aeronautical Systems Division (ASDH/VNAL), Wright~
Pactersen AFB OH 45433-5000 requested assistance from the Air
Force Packaging Evaluation Activity (AFPEA) to choose an off the
shelf container for the video display unit (VDU) and perform
qualification testing. The container chosen was a plastic
multipurpose container designed by Hardigg Industries, South
Deaxfield, MA 01373,

PURPOSE: The purpose of this project was to determine if the
Hardigg container design will protect the contents, one VDU for
COmba§ Talon IX aircraft, during worldwide shipment, storage, and
handling.

DESCRIPTION OF TEST CONTAINER

The 1212~1504-8333-202 prototype container, now refaerred to as
-202 was subjected to fragility testing only because the signal
data converter container (11214-8678-400), an identical container
oxcept for the cushioning system, was subjected to extensive
tasting (see AFPEA report number 89-R-09). The sides, latches
and hinges of the container were numbered counterclockwise fron
the forward end as shown in figure 1.

pesign: The -202 prototype is a controlled-breathing container
with a pressure relief valve and humidity indicator (see figure
2) . The container is designed to limit the trcnsmission of
shacks to the VDU to 40 Gs. The container cover is permanently
hinged on one side and five wing latches on the remaining sides
allow quick access to the container contents without the use of
tools.

construction: The container is rotationally molded from a
formulation of polyethylene. A Type L, Class 2, Grade C
polyurethane foam encapsulates the item (see figure 3). A
silicone gasket provides a seal between the container base and
the container cover.

TEST OUTLINE AND TEST EQUIPMENT

¢ Tests were conducted in accordance with AFPEA Test
Plan 88-P-102 (see table 1). The tests used were selected to
meet the qualification requirements for fragility. Test methods,
procedures and pass/fail criteria used were as cutlined in
Federal Test Method Standard No. 101 (FED-STD-)01) and Military
Standard 648. Any modifications to the standard procedures are
noted in the test plan or the results.




Tost _Load: All tests were conducted using the VDU test load
fabricated at the AFPEA. The test load waighs 25 pounds and
simulates the conter of gravity and the mass moment of inertia of
an actual Vvbu.

Test Site: All testing was conducted at the AFPEA, HQ AFLC/DSTZ,
Building 70, Area C, Wright-Pattcxson AFB OH 45433-5999. The
equipment raquired for cach tost is noted in the test plan.

TEST PROCEDURES AND RESULTS

Test Ho. 1 The container was weighed to determine weight
compliance.

Results: Total tare weight was 30.0 pounds. The result of
this test is acceptable.

Free Fall Drop Tests (+140°F)

Test No. 3i: The high temperature free fall drop tests were
conducted in accordance with FyD-5TD-101, Method 5007.1. The
height of the drops were 21 inches.

Results: Visual inspection revealed no external damage to
the container. A maximum of 34 Gs was obtained during the tests.

The container was opened after the free fall drop tests. Visual
inspection revealed no damage to the container or the test load.
The results of these tests arc acceptable. See appendix 1 for
detailed acceleration results.

Test No. 5: The low temperature free fall drop tests were
vonducted in accordance with FED-STD-101, Method 5007.1. The
drop heights were 21 inches.

Results: Visual incpectior revealed no external damage to
the container. A maximum of 32 Gs was cbtained during the tests.

The container was opened after the free fall drop tests. Visual
inspection revealed no damage to the container or the test load.
The results of this test are acceptable.




vibration Fatigue Test

Test No., 9: The vibration fatigue test was conducted in
aceordance with MIL-STD-648, paragraph 5.3.2. The contalner was
rigidly attached to the platform. A sinusoidal vibration
excitation was applied in a vertical direction and cyclically
swept for 7.5 minutogs at 2 minutes per octave to locate the
resonant frequency. Input from S to 12.5 Hz was at 0.125 inch
double anplitude and input from 12.5 to 50.0 Hz was at 1.0 G. A
30 minute dwell test was conducted at the resonant frequency.

Reasults: Visua)l inspection ravealed no damaga to the
container or tha test load. A maximum of 8.1 Gs was obtaineg at
the resonant frequency of 15.3 Hz. The maximum transmissibiiity
obtained was 4.1. The results of this test are acceptable.

CONCLUSION

The -202 prototype container provicded adequate mechanical
protaction for the contents when tested in accordance with the
container test plan.

RECOMMENDATIONS

All recomendations made for the container in AFPEA report number
89-R-09 apply to this container also. The container should hava
wing latches only, no hinges. Decals on the containers need
better adherence for cold temperature environments. Container
walls need to be made stiffer for more stability. The container
should not be used for long term sterage.
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1.  WEIGHT TEST
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FED-§T0-291 Free fall drop test. |Sae Atch 1.
¥othed 5007.1 Cendition at -20"F for Drop on
Trocedure G not less than 24 hours. [cornexs 1l & 7,
Drop height 21 inches. on side
‘Peak resultant (2,3,7,6) and
accoleration shall not on the bottom
‘exceed 40Gs. (1,2,3,4).
Total of four
drops.
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e AEALD FORM 4

AIR FORCE PACKAGING EVALUATION ACTIVITY  |AFPEA PROJECT NUMBER
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-202 Side and Corner Numbering.
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=202 CONTAINER - DETAILED ACCELERATION RESULTS

HIGH TEMPERATURE ROUGH HANDLING TESTS (+140°F)

Accclerometer readings (Gs)

Inpact Position Resultant

21" free fall drop Corner 3 16

21" free f£all drop Corner S 20 . .
21" free fall drop Face 5,6,7,8 19

21" free fall dxop Face 3,4,7,8 34

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

LOW TEMPERATURE ROUGH HANDLING TESTS (-20°F)

Acceclerometer readings (Gs)

Inmpact Position Resultant
21" free fall drop Corner 1 18
21" free fall drop Corner 7 21
21" free fall drop Face 1,2,3,4 6
21" free fall drop Face 2,3,7,6 21

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

VIBRATION FATIGUE TEST

Natural frequency 15.3 Hz
(input: 21.00 G peak, 0.125 inch double amplitude)

Resultant

Maximum Acceleration (Gs, peak to peak) 8.
4.

1
Maximum Transmissibility 1

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

—

APPENDIX 1




