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PART 1

INTRODUCTION

A. BACKGROUND. The U.S. Army Defense Ammunition Center and School
(USADACS), Evaluation Division, was tasked by the U.S. Army Armament Research,
Development and Engineering Center (ARDEC), SMCAR-ESK, to test unitization
procedures for GEMSS mine containers. Unitization procedures for GEMSS mine
containers in configurations of 3 wide by 2 high were developed by the Storage and
Outloading Division, SMCAC-DEO. The testing procedures that were used for
evaluating the GEMMS unitization procedures consisted of MIL-STD-1660, Design

Criteria for Ammunition Unit Loads.

B. AUTHORITY. This test was conducted in accordance with mission responsibilities

delegated by the U.S. Army Armament, Munitions and Chemical Command

N (AMCCOM), Rock Island, IL.

N
C. OBIECTIVE. The objective of these tests is to assess the capability of the
GEMSS unitization procedures to meet Army functlonalloperatlonal requxrcmcnts for

MIL-STD-1660, Design Criteria for Ammunition Unit Loads. ,v// o ﬁ/ /V"’ s

' ~—
i .
Lo ,_‘
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PART 2

ATTENDEES

U.S. Army Defense Ammunition Center and School
ATTN: SMCAC-DEV

Savanna, IL. 61074-9639

AV 585-8992

U.S. Army Defense Ammunition Center and School
ATTN: SMCAC-DEO

Savanna, IL 61074-9639

AV 585-8075

U.S. Army Armament Research, Development and
Engineering Center

ATTN: SMCAR-ESK

Rock Island, IL 61299-7300

AV 793-6164
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PART 3

TEST PROCEDURES

The test procedures outlined in this section were extracted from MIL-STD-1660, Design
Criteria for Ammunition Unit Loads (8 April 1977). MIL-STD-1660 identifies four
steps the unitized load must undergo if it is considered to be acceptable. These tests

are synopsized below:

1. STACKING TESTS. The unit load shall be loaded to simulate a stack of identical
unit loads stacked 16-feet high, for a period of one hour. This stacking load is
simulated by subjecting the unit load to a compression of weight equal to an equivalent
16-foot stacking height. The compression load is calculated in the following manner.
The unit load weight is divided by the unit load height in inches and multiplied by
192. The resulting number is the equivalent compressive load of a 16-foot-high unit

stack.

2. REPETITIVE SHOCK TEST. The repetitive shock test shall be conducted in

accordance with Method 5019, Federal Standard 101. The test procedure is as follows:
The test specimen shall be placed on, but not fastened to, the platform. With the
specimen in one position, vibrate the platform at 1/2-inch amplitude (1-inch double
amplitude) starting at a frequency of about 3-cycles-per-second. Steadily increase the
frequency until the package leaves the platform. The resonant frequency is achieved

when a 1/16-inch-thick feeler may be momentarily slid freely between every point on




the specimen in 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. Unless failure occurs, the total time of vibration shall be two hours if the
specimen is tested in one position; and, if tested in more than one position, the total

time shall be three hours.

3. EDGEWISE DROP TEST. This test shall be conducted by using the procedures of
Method 5008, Federal Standard 101. The procedure for the Edgewise Drop (Rotational)
Test is as follows: The specimen shall be placed on its bottom with one end of the
base of the container supported on a sill nominally 6 inches high. The height of the
sill shall be increased, if necessary, to ensure that there will be no support for the base
between the ends of the container when dropping takes place, but should not be high
enough to cause the container to slide on the supports when the dropped end is raised.
The unsupported end of the container shall then be raised and allowed to fall freely to
the concrete, pavement, or similar underlying surface from a prescribed height. Unless
otherwise specified, the height of drop for level A protection shall conform to the

following tabulation:
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Table 1: Drop Levels

GROSS WEIGHT DIMENSIONS ON ANY EDGE HEIGHT OF DROP LEVEL

NOT EXCEEDING NOT EXCEEDING A_PROTECTION
600 1bs. 72 inches 36 inches
3,000 Ibs. no limit 24 inches
no limit no limit 12 inches

4. IMPACT TEST. This test shall be conducted by using the procedure of Method
5023, Incline-Impact Test of Federal Standard 101. The procedure for the
Incline-Impact Test is as follows: The specimen shall be placed on the carriage with
the surface or edge which is to be impacted 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 it is desired to concentrate the impact on any particular
position on the container, a 4x4-inch timber may be attached to the bumper in the
desired position before the test. No part of the timber shall be struck by the carriage.
The position of the container on the carriage and the sequence in which surfaces and
edges are subjected to impacts may be at the option of the testing activity and will
depend upon the objective of the tests. When the test is to determine satisfactory
requirements for a container or pack, and, unless otherwise specified, the specimen shall
be subjected to one impact on each surface that has each dimension less than 9.5 feet.

Unless otherwise specified, the velocity at time of impact shall be 7-feet-per-second.
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PART 4

TEST EQUIPMENT

1. TEST SPECIMEN.

a. Drawing Number: 19-48-4138/89
b. Width: 28-1/2 inches
c. Length: 39-1/2 inches
d. Height: 39-1/2 inches
e. Weight 1495 pounds

COMPRESSION TESTER.

a. Manufacturer: Ormond Manufacturing
b. Platform: 60 inches by 60 inches
c. Compression Limit: 50,000 pounds
d. Tension Limit: 50,000 pounds

TRANSPORTATIC:N SIMULATOR.

a. Manufacturer: Gaynes Laboratory
b. Capacity: 6,000-pound pallet
c. Displacement: 1/2-inch Amplitude
d. Speed: 50 to 400 rpm

e. Platform: 5 foot by 8 foot

INCLINED RAMP.

a. Manufacturer: Conbur Incline

b. Type: Impact Tester
Grade: 10 percent Incline

d. Length: 12-foot Incline
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PART 5
TEST RESULTS

1. STACKING TEST. The test pallet was loaded to 7,300 pounds compression for a
period of one hour. At the end of the one hour period, the compression load had

decreased to 6,300 pounds, but the unit load had not measurably compressed.

2. REPETITIVE SHOCK TEST. The test pallet successfully passed both the

longitudinal and lateral transportation simula‘ion. Duration of the test was 90 minutes
for each orientation of the pallet. In order to achieve the required 1/16-inch clearance
between the pallet and the Transportaton Simulator bed, the equipment was operated at
260 rpm for the longitudinal orientation and 235 rpm for the lateral orientation. The
only damage noted during the test was the displacement of several of the nails that

held the riser and side pieces in place.

3. EDGEWISE DROP TEST. Each side of the pallet base was placed on a beam
displacing it 6 inches above the floor. The opposite side was raised to a height of 24
inches above the floor and then dropped. This process was repeated in a clockwise
direction until all four sides of the pallet had been tested. The damage to the pallet

was limited to broken skid tips on both sides of the pallet.

4. IMPACT TEST. The incline impact tester was set to allow the pallet to travel 8

feet before impacting the bumper of the impact tester. In between impacts, the pallet




was rotated in a clockwise direction until all four sides of the pallet had been impacted.

No damage was sustained during the test.
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PART 6
CONCLUSIONS AND RECOMMENDATIONS

1. CONCLUSIONS. The test pallet successfully passed all phases of the
MIL-STD-1660 criteria for ammunition unit loads. The only damage to the pallet was

noted during the edgewise drop test. The damage consisted of broken wing tips and

was not considered as a basis for rejecting the pallet.

2. APPRQVAL. Since the pallet successfully passed all phases of the MIL-STD-1660

test, the unitization procedures tested for GEMSS containers are approved for

Army-wide use.




PART 7

PHOTOGRAPHS

Photos unavailable due to camera malfunction.
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PART 8

" DRAWINGS
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APPENDIX 89

UNITIZATION PROCEDURES FOR BOXED

AMMUNITION AND COMPONENTS ON
SKIDDED BASES

MINES, M74, M75 AND M79, PACKED 40 PER
METAL BOX, UNITIZED 6 BOXES PER TYPE LI
SKID BASE; APPROX BOX SIZE 27+"L X I133"w

X 134" H

SKIDDED UNIT DATA
ITEMS INCLUDED | ©  HAZARD CTASSIFICATION @ { WEIGKT
NSN DODIC| DOT jCG6 QD COMP | ooy
CLASS | CLASS | CLASS | GROUP
1345~ °. . o . ..
01-g76-3497 | K151 A I L1 0 {122
01-078-4104| K134 A a1 11 0 |1,a8
01-076-870 | k234 - INERT 1,330

NOTICE; THIS APPENDIX CANNCT STAND ALONE BUT MUST BE USED
N CONJUNCTION WITH THE BASIC UNITIZATION PROCEDURES
DRAWING 19-48-4138-20PAL000

@ HAZARD CLASSIFICATION DATA CONTAINED (N THE ABOVE CHART 1S

FOR GUIDANCE AND INFORMATIONAL PURPOSES ONLY . VERIFI- REVISIONS ﬂ%“ --—L—...........
CATION OF THE SPECIFIED DATA SHOULD Bt MADE BY CONSULTING
THE MOST KECENT JOINT HAZARD CLASSIFICATION SYSTEM LISTING v . o e
OR OTHER APPROVED LISTING (S ). : J
Al An {3 “=-=
g e A e
U.S. ARMY AMC DRAWING
CLALS oMON GRAYWNG r ms
i
g | 4138/ | 20pa
RO NOT SCALE 191 48| 89 | 000

PROJECT_ESA 12M39-m
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NEOCWN STRAP, 3/4% X ,033° Ot @1~ X 13'-2~
LONG STEEL STRAPPING (4 REQD ). SEE
GENERAL NOTE “K* AT MGHI.

CF NCTCHES .,

AS SnCwie,

A

RISER ASSEMLY
12REQD ). %t

g MSER ASRHm-
EY" CEIAL KLCW.
STARE MORIZONTAL
STRAPS IC Trt
"RISER ASSEMAY”
AS ShCMN

INDICATES TYPE

I SKID BASE. SEE
GENERAL NOQTE C*
AT RIGHT,

HORIZONTAL STRAP, Vi~ X
.038= Of 031" X 130" LONG
STEEL STRAPPING (2 REQD ).
SEE GENERAL NOTE "J“ AT

RIGHT.

AL FCR J/4° STRAPPING ( S RECD, | Mt
STRAP ). CRIMP EACH SEAL WITH TWC PAIK A, THIS APPENDIX CANNOT STAND ALCNE BUT MUST B USED IN CONJUNCTICN

STRAPPING SCARD ASSEMNY (2
REQ0 ), SEC THE “STRAPPING
MCARD ASSEMBLY® DETARL BELCW.
STARE TIESCwiv ST2AFS IC

STRAPPING SCARD AJSEMBLY®

TYPICAL LOCATICN FCR SECURE-
MENT CF A STRAP CUTTER.

SEE

GENERAL NCTE X ° AT RIGHT,

SKIDDED UNIT

SEE GEINERAL NGTE “B° AT RIGNT,

6 DOXES OF MINES {40 FER METAL ICX ) '@ 219 LBS weemer1,314 LBS (APPRCX )

DUNNAGE [ EY
SKID 33 188
TCTAL WEIGHT 1,438 LBS (APPROX A
Cust 25.3CU FT (APPROX )
BILL OF MATERIAL
Lums ER LINEAR FEET SCARD FEEY
1" X 6* 5.5 377
. X 4° . .
-8 ik 1R
NAILS NG, REGD POUNDS
& (2°) 8 0.03
od (3°) n t.
TYPE XL SKIO BASE, 29° WX 43° L ..1 REQD 33 LS
STEEL STRAPPING, V4" —-78.87" REQD 5.62 13§
SEAL FCR 3/4° STRAPPING ——— & REQD NiL
STAME 16 reQD NiL

LONGITUDINAL PIECE,

2" X 4° X 25" {4 REQD ).
NAIL TC THE VERTICAL
PMECE W/2-10d NAILS

AV EACH INO,

VERTICAL PIECE, 2° X 4" X
BOX HEIGHT (4 R£QO ).

SUPPCAT PIECE,
2° X 4" X ICX
HEIGHT MINUS 7°
(4 REQD ). NAN
TO VERTICAL PECES
W/3-10¢ NARS,

80X
KEIGHT

P

LATERAL PiECE, 2° X

4" X 8-3/4" (4 REQD),
NAIL TC THE VERTICAL

PIECES W/2-10d NALS
AT EACH JCINT,

FILLER ASSEMBLY

{ FOR MINUS ONE 30X}

PaGE 7 |

GENERAL NOTES

WITH TRt 8ASIC UNITIZATICN PRCCEVUKLS URAWING 1486 (38-20PA 1000, IC
PRCOCE AN APPRCVED UNIT LOAD, ALL PERTININT PROCIOURES, SPLCIFICA-
THCNS AND CRITERIA SET FCRIN WITHIN THE BASIC ORAWING wWILL APAY IC
THE PRCCEDURES DELINEATED In Tri$ APREANOIX., ANY EXCEPTICNS TC THE
BASIC PRCCEDURES ARE SPECIFILD I TruS APPENOIX,

8. OIMENSICNS, CUME ANO WEIGHT CF A SKIJDED UNIT WILL VARY SLIGRTLY
DEPENOING UPCN THE ACTUAL DIMENSICINS C# ThE BCXES AND THE WEIGNT
CF g SPECIFIC JTEM BEING UNITIZED,

C, CNLY A TYPE TT SKID BASE Wil B USED TC ASSEMEE Tris Unil, et “w~
DIMENSICN CF TnE SKiO BASE WiLL 3£ 29° AND ThE 1 ° OIMENSICN Wi, £
42" NCIE: A TYPE [ SKIO BASE 1S NCT APPRCVED FCR USE IN UNITIZING
IS (TEs,

J. ThE FCLLCWING AMC ( JARCCM ) DRAWINGS ARE APRICARE FCR CUTLCAD-
ING AND STCRAGE CF Tnt (TEMS CCVYERED BY THIS APPE(.DIX.

DRAWING |P—48-412)-5PA 1003,
ORAWING | Ped B4 |24~ HIPA 100« .
DRAWING 19484 123~ 1-2=3—~14-222A 1000,

CARLCADING eam.
RUCQACAVING
STCRAGE =

E. FCR METFOD CF SECIRING A STRAP CUTIER 1C ThE PALLET UNIT, SEE
DARCOM DRAWING §5=48~4 127200 1000,

F. IF ITEMS COVERED HEREIN ARE UNITIZED  PRICR TO ISSUANCE CF This
APPENDIX, THE ICXES INELD NOT 38 REUNITIZED SCLELY 1C CONICRM TC
THIS APPERNJIX .

INE UNITIZATICN PRCCEDURES DEPICTED HEREIN MAY ALSO X UED FCR
UNITIZING MINES WHEN ICENTIFIED BY DIFFERENT NATICNAL STOCK NUMMRS
{NSN | ThaN WhAT IS SROWN CN THE TITLE PAGE, PROVIOED THE BCX PACK
DCES NOT VARY FRCM WHAT 1S VELINEATED HEREIN. THE EXPLCSIVES
CLASSIFICATICN OF QTHER |TEMS MAY B8 OIFFERENT THAT WHAT 15 ShOWN .,

H. PCSITICN THE METAL BCXES WITr THE RUMIDITY INDICATORS LCCATED CN
ONLY CNE SIDE CF THE SKIODED UNIT,

). WNSTALL EACH HORIZON TAL STRAP TO ENCIRCLE EACH DUNNAGE ASSEMBLY.
HORIZONTAL STRAPS MUST BE TENSIONED AND SEALED PRIOR TO APPLICANON OF
TEDOWN STRAPS

K. INSTALL EACH NEDOWN §TRAP TO PASS UNDER THE TOP DECK BOARDS OF THE
SKID 8ASE AND TO 88 LOCATED AS SHOWN. TIZDOWN STRAPS WILL NOT 8E
APPLIED UNTIL THE HORIZONTAL STRAPS HAVE BEEN TENSIONED AND SEALED

Tie PIECE, 1" X ¢° X I9=1/4° (1 R2QD ). NAIL TO THE
BEARING MECES W/2-6d NARS AT
EACKH LCCATION,

EARING PIECE, 2° X ¢° X
12-0/4° ( DCUNED ) (2 QD ),
LAMINATE W/3+10d NAILS.

STRAPPING BOARD
(2 reQD )

SPACER PIECE, 2° X 4% X 25-3/%
(2ZREQD ). NAIL TC THE RISER

PECES w/3-100
NAILS,

RISER PIECE, 2° X 4° X 26-V/B*
(22600).

42
$I10¢ PIECE, 2° X 4°
X 42-1/4" (2 REQD ). NARL
TC SPACER PIECES W/2-10¢
NALS AT EACK JCInT AND
TC Tnt RISER PIECES W/2-
100 NALS .

SPACER PIECE, 2= X
4% X 26-3/8" (2 REQD ),

RISER ASSEMBLY
(2 RECD )

WAL PERY poo 1 v BY

PROJECT FSA 12783-T}
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