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INTRODUCTION
A.  3SACKGRCEND. The 7.5, Army Defense Ammunision Censer and School

Evaizaticon 21vision. was “az«ed bv the U.S. Armv Armamens
Research Development and =Zngineer:ing Center (ARDEC), SMCAR-ESK. w1 test tha

3- by 42-i1nch Standard Metal Pallet to a max:imum load of 4.000 pounds The

=

:rery locac was mads up of ME4S cans. inerw filled to 112 pounds. Thirtv-six
cans made up the test load. The unit load had a gross weirght of 41240 pounds.
The cr:iter:ia used for-evaluating this pallet was MIL-STD-1660, Design Criter:a
for Ammunition Tnit Loads.

S. AUTHORITY. This test was conducted in accurdance with mission
responsibilities delegated by the U.S. Army Armament Munitions and Chemical
Command, (AMCCOM) Rock Island, IL.

C. OBJECTIVE. The objective of these tests was to determine 1if

53- by 42-1inch Standard Metal Pallet coulid catisfy the testing requirements of

MIL-STD-1660.
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PART 3

TEST PROCEDURES

The test procedures outlined in this §e<iicn are extracted from
MIL-STD~1660, Design Criteria for Ammun:ition Unit Loads, 8 April 1977. Th:is
standard :dentifies nine steps that a unitized lcad mus® undergo .17 1% .3

con3idered t~ be acceptable. These tests are synopsized below:

i, STACKRIMG TESTS., The ninit load shaii be loaded to simulate a stacx of

identical unit loads stacked 16-‘eet high, for a period of one hour. Th:

<

stacking ioad 1s simulated by subjecting the unit load to a compress:on

5
v

welght equal to an equivalent 16-foot stacking height. The compression load
15 calculated 1n the following manner: The unit load weight is divided by =he

uni1t load height in inches and mu.tiplied by 192. The resulting number

b
v

equivalent compressive force of a 16-foot high stack.

2. LOOSE CARGO TRANSPORTATION TEST. The Loose Cargo Transportation test

chall be conducted in accordance with Method 5018, Federal Standard 10l1. The
vest procedure is as follows: The test specimen shall be placed on, but noz
fastened to, the platform. With the specimen 1in one position, vibrate the
piatform at 1/2-inch amplitude (l-inch double amplitude) starting at a
frequency of about 3 cycles-per-second. Steadily increase the freguency un<:i.
the package leaves the platform. The resonant frequency is achieved when 3
1716-1nch-thick feeler may be momentarily slid freely between every point on
the specimen 1in contact with the platform at some instance during the cycle or
a platform acceleration achieves one plus or minus zero point one G. Midway
into the testing period, the specimen shall be rotated 90 degrees and the test

continued for the duration. [f failure occursg, the total time of vibration

shall be two hours if the specimen is tested in one position; and 1f tested




in more than one position, the total time shall be <hree hour=s.

3. EDGEWISE ROTATICNAL DROP TEST. This test shall be conducted by us:ng %he

procedures of Method 5008, Federal Standard 101. The preccedure for the
Edgewise Drop (Rotational) Test is as follows: The specimen shall be placed
on i1ts bottom with one 2nd of the base of the container supporzed on a s:..
nominally 6 inches high. The height of the s1il shall be increased. ::
necessary, to ensure that there will be no support for the base between =<he
ends of the container when dropping takes place, but should not be high encush
%o cause the container to siide on the supports when the droppecd end .3 raised
for the dfops. The unsupported end of the container shall then be ra:ses and

aliowed to fall freely to the concrete, pavement, or similar uncderlyin
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ped ne:ght. Unless o-nerwise specified. the heighs of

drop for leve2l A protection shall conform to the follicwing tabulation.

G3ROSS WEIGHT NOT EXCEEDING DIMENSIONS ON ANY EDGE HEIGHT OF DROP LEVEL
NOT EXCEEDING A PROTECTION
Pounds Inches Inches
600 72 36
3,000 no limit 4
no iimt no limit iz

4. IMPACT TEST. This test shall be conducted by using the procedure of
Method 5023, Incline-Impact Test of Federal Standard 10l1. The procedure for
the Incline-Impact Test 1s as follows: The specimen shall be pilaced on the
carriage with the surface or edge which is to be 1mpacted projecting at least
2 inches beyond the front end of the carriage. The carriage shall be brought
to a predetermined position on the incline and released. If 1t 1s desired to
concentrate the impact on any particular position on the container, a

4- by 4-1nch timber may be attached to the bumper in the desired position

3-2




oefore the tezt. No par- 0f the <ir

pesition of the container on the carriage and the seqguence in which g

and 2adges are subrected o0 1mpacts may be at the option of the testin

activity and wil. depend upon the objectivs 5f tic *tesztis When the t
letarmine sgati3factory reguiraments for a ccontainer 2r nack and unl-=:z

“therwi3de zreciiied the 3pecinmen g . te zub;ecr2d to one imTazt oo

surface %that das each dimension iess than 9.5 feet. Jn.ess ntherwize
specified, the velocity at time of impact shall be 7 feetv-per-s=2cord.
s DISASSEMBLY TEST. Foliowing all rough handling %tests. the un:.t .

be squared up witain 2 inches of 1ts original share and on a f.as

surface. The strapping shail then be cut and removed from the pal.2:t.ze

2ad. Assembly of the load shail

removal of the strapping.

be such
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PART 4

TEST EQUIPMENT

TEST SPECIMEN.

a. Width: 42 inches
b. Length: 53 1nches
c de:Zht 43 1nches
d. Weight: 4,240 pounds

COMPRESSION TESTER.

a. Manufacturer: Ormond Scientific
b. Platform: 60 inches by 60 1inches
¢. Compression Limit: 50,000 pounds
4. Tonsion Limibt: 50,000 pounds

TRANSPORTATION SIMULATOR.

a. Manufacturer: Gavnes Laboratory
b. Capacity: 5,000 pounds
¢. 1/2-1nch Amplitude

d. Speed: 50 to 300 rpm

b

Platform: ©5 feet by 8 feet

INCLINED RAMP.

a. Manufacturer: Conbur Incline
b. Impact Tester
c. 10 Percent Incline

d. 12-Foot Ramp




PART 3
TEST RESULTS
.. COMPRESSICN TEST
a. Palle: Data
ti)  Weight 4,240
(2) Height 49
1 Test Load 8810
>. Apolil:ed test izad duratvion 59
c. Observat:ons: MS548 ~can li1ds compressed
to te {reely opened.
2. LO0SZ CARGO TRANSPORTATION TEST
a. Longitudinal orientat:on.
i.) Cperating speed 175
t2) Test Duration 90
2 Chservations: Ji1zizie darasge.
b. Lateral orientation.
{1} Operating speed 285
{2) Test Duration 90
t3) Observations: Visible damage.
posts to skid.

3. EDGEWISE ROTATIONAL DROP TEST

a. Side
(1
(2

(3)

b. Side
(1}
(21
£3)

c. Side
(1)
(2)
(3)

d. Side
(1)
(2)
(3)

1

orop Height

Unit orientation
Observations: Nc

]

“~

Drop Height

Drop orientation
Observations: No
3

Drop Hei1ght

Drop orientation
Observations: No

4.

Drop Hei1ght

Drop Orientation
Observations: No

visible

visible

visible

visible

counis
.nches
pounds

mlnutes

allowing the

rpm

minutes

rpm
minutes

12 1inches

lateral
damage.

12 1nches

longitudinai
damage.

12 1nches

lateral
damage .

12 1inches

longitudinal

damage.

Pallet deck warped

SO7TKLInE

Heating at welds attaching

1/ 4

pa.l.e-

1nch.




4. INCLINED I[MPACT
a. Drop height for all
b S:de 1
{1} Orientation
(2 Observations:

o]

(]

2

Crientation

Cbservitions
emo.y

Ori:entation

Observat.ons:

Orientation

Observaticns:

DISASSEMBLY OBSERVATIONS

a. Pallet was approximately

ir

No

No

No

No

vis:ble

<
o
({2}
+
o
-
g

visible

vigsible

-3

Lateral
damage.

Long:tudinal
damage. Cans s.:

Lateral
damage.

Longitudina:
damage. Cans

outside edges 1n the longitudinal orientation.

forward

slid forward

i74-inch out of flat from centeriine

%o

5. Weld cracking was observed at three points of attachment bctween
posts and skids.

c. Individual weld breakage was about 10 to 30 percent of the weld

iength.
“he center.

Ut
|
N

e

.ach.

Propagation of the crack started at the outside of the weld toward
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PART 6

CONCLUSION, APPROVAL and RECOMMENDATION

s tested, the 53- by 42-1nch S-andard Meral Falie‘

of MIL-S7D-1660, DJes:gn Criter:a for Ammun

5 pallew 15 approved for use with Army

ZECCMMENDATION
ches 1nto the pa
moved




PART 7

. UNITIZATION DRAWINGS

7-1




APPENDIX 15C

UNITIZATION PROCEDURES FOR BOXED

AMMUNITION AND COMPONENTS ON
4-WAY ENTRY PALLETS

CARTRIDGE., 20MM, PACKED VARIOUS QUANTITIES
PER M548 METAL BOX, UNITIZED 24 BOXES PER
40" X 48" PALLET: APPROX BOX SIZE I18% L X

82'W X 148 H

© HAZARD CLASSIFICATION DATA CONTAINED IN THE CHART AT LEFT IS
FOR GUIDANCE AND INFORMATIONAL PURPOSES ONLY. VERIFICATION
OF THE SPECIFIED DATA SHOULD BE MADE BY CONSULTING THE MOST

PALLET UNIT DATA RECENT JOINT HAZARD CLASSIFICATION SYSTEM LISTING OR OTHER
APPROVED LISTING(S ).
ITEMS INCLUDED HAZARD CLASSIFICATION® | welGHT
NSN  [oopiC | Dar  |CG Qo0 comp |(Les) REVISI
CLASS | CLASS | CLASS | GROUP REVISToNS
13¢5~ REVISION NO. !, DATED NOVEMBER 1981, CONSISTS OF:
00-785-2829| A6s1 c 1 1.4 c 3,98
00-522-3700] A651 c 1 1.4 ¢ 3,981 1. ADDING NATIONAL STOCK NUMBER TO THE “PALLET
00-935-6171 A659 A o koarrz| e {398 UNIT DATA™ CHART,
00-103-6919] A769 A ™ ksiL2l £ [3.189
g“l,g_-g;}lg :;;tl) : glz :g:{ ; E ;‘1)219 2. REDESIGNING “FILLER ASSEMBLY".
0-10-7050| A8 A  hoaitzl ¢ {318 REVISION NO. 2, DATED NOVEMBER 1982 CONSISTS OF:
00-1G-7049| AS814 A T ko2l 6 |3.189 ADDING NOTE “'J* TO GENERAL NOTES SECTION ON PAGE 2
00-130-9270| AS) A I ltoarn2! £ [3.189
00-130-R71| ADB4 A ¥ Kkodri2| € |3.189 REVISION NO. 3, DATED DECEMBER 1983, CONSISTS OF:
00-13-7178| ADS A I ho4rL2! £ 13,18
00-13-1171| ADS A o ko2l £ [3.189 1. CHANGING BOX DIMENSIONS.
00-143-7167| A846 A X Ko4)L2| 6 3189
00-112-0491| A84S A IX jorL2| E {318
00-112-0494] A%65 A 4 104112 £ 3,189 NOTICE: THIS APPENDIX CANNGT STAND ALONE BUT MUST
00-11¢-0492| A866 A T ko4il2l E (3189 BE USED IN CONJUNCTION WiTH THE BASIC UNITIZATION
00-112-0498 | A866 A v $04)1.2 E 3.189 PROCEDURES DRAWING 19-48-4116-20PAl002,
00-935-9104| A890 A ™ ko412 € |39
00-935-2019] A8% c 1 1.4 X))
00-799-8669) A924 —_— ] — ] — — (3.9l REVISIONS ) Vi
a-led| A4 | — | — | — | — |30 ploms ”;;;
01-116-3931{ A8%0 A N jodlz 3 3,981 N4 R e & T—
01-116-3930 | A8%2 ¢ 1 14 | € [3om trev > * woem——— 1
00-752-8114 | A891 c I 1.4 c 3,525 ) Z‘ \
a-nsseoam | ¢ | I e | ¢ lism 2 | wov se N -
01-113-9978 | Ag90 A W ko2 E |39 R ==..,a...,.....r'-“~
01-118-9930 | A651 c I L4 ¢ |3 » - ey
M-118-9929 | A659 A X o2 £ [39m s |oec o3 ! Mk_.é_m_—_-_-_m
— i /s U. S ARMY DARCOM ORAWING
THIS APPEND X SUPERSEDES THE TWO-LAYER UNITIZATION PROCEDURES JUNE 1981
OF INTERIM ORAWING 19-48-4141-20PA1003, DATED FEBRUARY 1977, Cade | owvman | sassme -
4116/ | 20PA
RO _NOT SCALE 19| 48 | 15¢ | 1002
PROJECT__FSA 14415C-T5
7-2 |
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;

EACH SEAL WM
SE GENEMAL NOTE “D*® AT RIGHT,

~LOAD STRAD, [ALTER-

SLOTS,

SUPPCET GATE (2
QD ), &

DETAIL SELOW,

STAPLE HORIZON-
TAL AND NEDOWN (Y
STRAPS TO
SUPPORT GATE
AS SHOWN,

X .@3* on .03 X 180"
LONG STEL STMPPING

(1 REQD). SEF GENEWAL
NOTE °C*® AT RIGHT,

TYMICAL LOCATION
FOR SECUREMENT
OF A STRAP CUTTER,
SEE GENEML NOTE
"FS AT RIGHT,

PALLET UNIY
SEE GENERAL NOTE *3° AT RIGHT,

3 BOXES Of 20MM CARTRIDGE ( 200 PER 8OX ) & 160 LES —ev 3,840 LIS ( APPROX)

1 X 40 X 8 1/4*
NAIL TC THE

FILL MECE,
{2 REQD ).

VETICAL PIECE W/)-46d NAILS,

(4 Q0 ).

FILLER ASSEMBLY

. ( FOR MNUS ONE BOX)

SEAL FOR 1-1/4° STRAPPING ( 6 RBQD, TIEOOWN STRAP, 1-1/4° X .035° OR .0N°
1 !-X 12°-0° LONG STEEL STRAPPING (4 R£Q0 ),

! NATE POR MOMZONTAL
$TRAT ), 1-1/4" X ,035° C®
L31° X 14°-2° LONG STER,
STRAPPING . THRBAD LOAD
STRAFS TNRU PALLET STRAP

DUNNAGE &1 LBS
PALLET 20 L%
TOTAL WEIGHT ——rm— 3,981 LIS (APPROX)
Cuse 4.0 CU FT ( APPROX)
BILL OF MATERIAL
LM LINCAR PeXT SOALD FEET
1" X 4° %.00 5.3
" x 6 19,00 19.00
NALS NO. QD POUNDS
& (2°) “ 0.28
PALLEY, 80° X 48° -~ 1 RQD © us
STEEL STMPPING, 1-1/4° —— Q.47 QO H.8) s
SEAL FOR [-1/4° STRAPPING —- &  REQD —- NI
STAPLE U QD e NIL

HORIZONTAL PRCE, 2° X 4° X 18°
NAIL TO VERTICAL PECES
W/2-104 NAIS AT EACH JOINT,

GENERAL NOTES

A, THE APPENDIX CANNOT STAND ALONE IUT MUST M LEL 27 TONUNCIRUN
WITH THE M3IC UNINZATION "ROCIDUMES ORAWING 19uib~d | 14~ 20PA 00
TO PROOUCE AN APPROVED UNIT LOAD, ALL PERTINENT PROCIDURS'
SPECIMCATIONS AND CRITERA SET FORITN WITHIM THE BASIC DRAWRS ., WU |
APPLY TO THE PROCIOURES DELINEATIO IN THE APFINDIX. ANY IXCEPTION
TO THE MSIC PAOCIDURES ARE SPECIPRO ™ HE APPENODIA,

b DWENSIONS, CUBE AND WRIGHT OF A PALLET UNIT Will VARY SUGHT.Y
OEPENDING UPON THE ACTUAL OWMENSIONS OF THE BOXES AND N WRIGHT
OF TR SPECIFIC ITBM SBING UNSTIZED,

C.  INSTALL CACH HORIZONTAL STRAP TO ENCRCIE EAQH LAYER OF BOXE CN ™2
MLLIT AND TO M ALIGNED WINH THR HONMZONTAL PHCIS OF ™Mt TUPPO N
GATE® AS SHOWN, WOIZONTAL STRAPS MUST S8 NINEIONEO ANO SEALLD
PRIOR 1O APPUCATION GF TRDOWN STAAPS,

D, INSTALL EACH TIEOOWN STRAP TO PASS UNDER THE TOP DECK BOARDS OF THE
PALLET AND TO M ALIGNED WITH THE VERTICAL PIECES OF THE “SUPPORT GATE®
AS SHOWN., TIEDOWN STRAPS WILL NOT € APPLIED UNTIL THE HORIZONTAL
STRAPS HAVE BEEN TINSIONED AND SEALLD,

THE FOULOWING DARCOM DRAWINGS ARE APPLICARE FOR QUTLOADMNG AND
STORAGE OF T™HE ITEMS COVERD by THE APPENDIX,

CARLOADING ~ DRAWING 1 9-48-4 [ 1 5<5PA 1002
TRUCKLOADING —w—ee DRAWING 19=48-4117-11PAI008
STORAGE ==m-. CRAWING 19=48-4110=1-2-0mda 14 22PA 1R

F.  FOR METHOD OF SECURING A STRAP CQUTTER TO THE PALLET UNIT, SEf DARCOM
DRAWING 19484 127-209 100D .

G, IF TEMS COVERED HERBN ARt UNITIZED MIOR TO BIUANCE OF THB APFENOLX,
THE JOXES NEEDO NOT I RUNITIZED SOLELY TO CONFORM TO THS APRENOIX.

H. THE UNITIZATION MOCEDURES DEPICTED HEREIN MAY ALSO BE USED FOR
UNTTIZING 200M CARTRIDGES WHEN 1DENTIFIED 8Y OWFRRENT NATIONAL STOCK
NUMBERS { NSN ) THAN WHAT 15 SHOWN ON THE TITLE PAGE, PROVIOED THE
BOX PACK DOES NOT VARY ROM WHAT 1S DELINEATED HEREIN, THE
EXPLOSIVE CLASSIACIATION OF OTHER (TEMS MAY 3 DIFFERENT THAN WHAT
5 SHOWN,

5. REGARDLESS OF THE QUANTITY CP BOXES TO BE PALLETIZED, THE TOTAL
WEIGHT CF ANY PALLET UNIT WILL NOT EXCEED 4,000 PCUNDS, WWEN THE
TOTAL WEIGHT OF A FULLY LOADED PALLET UNIT SXCEEDS 4,000 PCUNDS, CNE
QR MORE LOADED SCXES MLST BE REMOVED, AND EITHER FILLER ASSEMBLIES,
AS OEPICTED SELCW, CR EMPTY BCXES MUST BE SUBSTITUTED THEXEBORE. FCR
ADOITIONAL GUIDANCE, SEE THE *PROVISIONS FOR LESS-THANSFULL-AY B
LOADS® ON PMAGE S OF THE BASIC UNITIZATION PROCEOURE DRAWING 19-48-
4116-209A 1002

VERTICAL PRCE, 2° X 4° X
2#8-1/2° (4 REQD).

HORIZONTAL PIECE, (” X 4° X 48° (2 18Q0 1,
NAL TO VERTICAL PECES W/3-4d NAILS AT
EACH LOCATION,

SUPPORT GATE
(2 mQD).

PROJECT FSA laW15C-T3
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