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MILITARYSPECIFICAf’ION

PALLETS,MATERIALHANDLING,MOLDEDWOODPARTICLBS

40X 48INCH,4-WAY

ThisspecificationisapprovedforusebyTheDepartmentoftheNavy
andisavailableforusebyallDepartmentsandAgenciesoftheDepartment
ofDefense.

1. SCOPE

1.1 Scope.Thisspecificationcoversperformancerequirementsanddesign
characteristicsforreusableb-way,40x 48inchpalletsformilitarygeneral
cargo(see6.1)moldedfromcomposite,chipped-oodparticles.

1.2 Classification.Palletsshallhavethefollowingloadratings(see6.2):

TypeI - 1,000pounddynamicloadcapacity;4,000poundstatic
loadcapacity.

Type11- 2,000pounddynamicloadcapacity;8,000poundstatic
loadcaDacity.

TypeIII- 3,000pounddynamicloadcapacityNavyshipboardpallet;
12,000poundstaticloadcapacity.

2. APPLICABLEDOCUMENTS

2.1 Issuesofdocuments.Thefollowingdocumentsoftheissueineffect
ondate-ofinvitationforbidsorrequestforproposalforma partofthis
specificationtotheextentspecifiedherein:

Beneficialcomments(recommendations,additions,deletions)andany
pertinentdatawhichmaybeofuseinimprovingthisdocumentshouldbe
addreasedto: FittingOutSupplyAssistanceTeam,Bldg.143,U.S.
NavalBase,Norfolk,Virginia23512byusingtheeelf-addressedI StandardizationDocumentImprovementProposal(DDForm1426)appearing
atth~,~dofthisdocument,orby letter. . , I
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SPECIFICATIONS

I
QQ-s-781
PPP-S-760

STANOARDS

- Strapping, Steel, and Seal@
- Strapping, Nonmetallic (and

Connectors ).

‘J

I FEDERAL

PSD. TEST MSTSOD - Preservation, Packaging, end Packing
STD. No. 101 Materials: Test Procedure.
FED. STD. No. 313 - Material Safety Data Sheets,

Preparation and Submiaaion of.

I NILITARY

KIL-STD-105 - Samplin”g Procedures and Tables for
Inspection by Attributes.

MIL-STD-129 - Marking for Shipment snd Storage.

(Copies of specifications and standards required by contractors in connection
with specific procutemnt functions should be obtained from the procuring )
activi~y or as-directed by the contracting officer). “ ./

.

2.2 Other publications. The following documents form a part of this
specification to the extent specified herein.. Unless othervise indicated,
the issue in effect on date of invitation for bids or request for proposal
shall apply.

A14SRICAN somm FOR Z2STING m xwmmas(ASTM

D1185 - Sc.mdard ISethoda of Testing Pallets.
D1929 - Standard Method of Test for ignition Propertie8

of Plaatica.

(Application for copies should be addressed to the -rican Society ‘for
Testing and fiterials, 1916 Race Street, Philadelphia, PA 19103).

UNIFOFM CLASSIFICATION COhlfIITSE, AGSNT

Uniform Freight Classification.

(Application for copies.should be addresned to
Coumittee, AITN: T8triff Publishing Officer, Room
Plaza, Chicago, IL 60606).

the Uniform Classiftiation
1106, ’222 South Riverside
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NATIONALMOTORFREIGHTTRAFFICASSOCIATION,INC.,AGENT

NationalMotorFreightClassification.

(ApplicationforcopiesehouldbeaddressedtotheAmericanTrucking
Associations,Inc.,ATTN:TrafficDepartment,1616p street, m,
Washington,DC20036).

(Technicalsocietyandtechnicalassociationspecificationsandstandards
aregenerallyavailableforreferencefromlibraries.Theyarealsodis-
tributedamongtechnicalgroupsandusingFederalAgencies).

3. REQUIREMENTS

3.1 FirstArticle(reproductionmodel).Thecontractorshallfurnish20
pallets(see6.2),forexaminationandtestingwithinthetimeframespecified
toprove,priortostartingproduction,thathisproductionmethodswill
producepalletsthatcomplywiththerequirementsofthisspecification.
ExaminationandtestsshallbeasspecifiedinSection4.3and6hallbesubject
tosurveillanceandapprovalbytheGovernment(see6.3).

3.2Materials.Thematerialsusedforpalletfabricmionshallbe:

a. Hardwoodandsoftwoodchipsproperlysizedand
proportioned(approximately80%).

b. Polynericbondingagent(s)properlyformulatedand
intermixedwiththewoodmaterial(approximately20%).

c. Othermaterialsas(andif)requiredtogivetheproper
characteristicsandphysicalpropertiestotbe
completedpallets.

d. Theabovematerialsshallbemoldedina compressive
mannerwiththecorrectadditionofheatandother
techniquesandmethodologiesto yieldhighstrength
palletsmeetingtheserequirements.

3.3 Dimensionsandweight.Palletsshallbe40~ 1/8x 48~ 1/8inchesin
lengthendwidth.Thediagonaldimensionsofthedeck(cornertocorner)
shailnotdiffermorethan-1/4inch.Theleadingedgelegs(atthebearing
surface)shallbe.notlessthan6 5/8incheslong,inthedimensionparallel
tothe48inchpalletdimension,bynotlessthan2 5/16incheswide.
Palletweightshallnotexceed50pounds.Themaximumoverallpalletheight
shallnotexceed7 inches.

3.4 Color.Palletsshallbea darklusterlesscolor.

3.5 DesignCharacteristics.

3
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3.5.1 Handling provisions. Pallets shall provide full 4-way entry.
Not less than 3 1/2 inches of unobstructed height shall be provided to
acceotnndate pal18t jacks and fork trucks. The design shall permit easy
entry uf pallet jacks. Wings or other provisions shall permit handling
of loaded pallets with bar slings, chains, rope, and cable normally
found on Navy piers and chips. Pallets shall be capable of being moved
on bo+h roller and belt type conveyor systems without creating delays
or blocke&ies (see 4.5.2.3).

3.5. ? Load securement. Pallets shall be denigned to permit securement
loads to the pallet with strapping conforming to QQ-S-781, Class 1, or

PPP-S-760, with shrink film or with stretch film.

3.5.3 Cleanability. Pallets shall have no places which cannot be directly
and openly reached for cleaning. Fabrication materials and coatings shall
be unaffected by industrial solvents and detergents. Drain holes shall be
provided in each leg to prevent moisture accutilation.

A

)

3.5.& Nettability. Pallets shail be nestable to permit quantities of
emDtv mallets to be stored toeether in minimum sDace and handled at one time.. . . . . . .
.4cceptable degree of nesting ~hall be determined- in accordance with L.5. 2.6.

3.6 Performance Characteristics . .~

3.6.1 Ignition properties of pallet material. The flash ignition
temperature of pallet materials in finished form shall be not less than
reti oak when tested as specified in 4.5.2.8.

3.6.2 Health hazard characteristic. H8rmful concentrations Of
identifiable toxic vapors or chemicals shall not be releasd from the pallet
as a consequence of the heat experienced during expected transportation and
storage conditions. In addition, the contractor shall determine and identify
the products or compounds released frnm the pallet ae a result of combustion,
and any special precautions required as a result thereof. Compliance with
this requirement shall be in the form of certification in accordance with 4.5.2.9. .

3.6.3 Handleebility. The pal let shall be capable of being moved without
.SUffering damage by fork trucks by normal pick UP and carry. and by pushing,
pulling end lifting when tested as specified in 4.5.2.3.

3.6.4 Structural inte.qrity. The pallet shall not suffer damage which will
impair its intended functions or exceed the limits specified when subjetted
to the standard ballet tests specified in 4.5.2.2 and the stacking test
specified in 4.5~2.7.

3.6.5 Coefficient of friction. men specified
of friction between the bottom surface Of a pane C
shall be not less than 0.3; and for a broom finish

(see 6.2) , the coefficient
and a smooth 5teel surface
conrete surface not less
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than0.35.Thecoefficientoffrictionbetweenthepalletuppersurface
andcorrugatedfiberboardshallbenotlessthan0.3.Determination
shallbeaaspecifiedin4.5.2.10.

3.6.6StraPabilitY.Theedgesofthetopdeckofthepalletshallbe
capableofwithstandingtheforcecreatedbytensioningofstrappingused
tosecureloadstothepallet.Permanentdeformationofanytopdeckedge
shallnotexceed1/2inchwhentestedasspecifiedin4.5.2.11.

3.7 Marking.EachType111palletshallbemarkedwiththemanufacturers
name,andtheletters*fUSNAVY*l.Themarkingsshallbeappliedduring
manufactureofthepalletbybeingmoldedin. Charactersshallbenotless
than1/2inchhigh.Locationofthemarkingehallnotinterferewithnormal
useofthepallet.TypesI andIIpalletsdonotrequireNavymarkings.

3.8Workmanship.Finishedpalletsshallbesmoothandfreeofslivers
orothersurfaceuuperfectionshavingthepotentialforcausingpersonal
injuryorrestrictinguseofthepallet.Eachpalletshallhavea constant
heightandallfourlegsoftheemptypalletshallrestevenlyona flat
surface.Finishedpalletsshallbecleanandfreefromunintentional
inclusionsorersbeddedextraneousmatter.Formulationmixandpalletdensity
shallbeconsistentthroughoutthepalletdeckandlegsunlessthedesign
reqeiresotherwise.

4. QUALITYASSURANCEPROVISIONS

4.1 Responsibilityforinspection.Unlessotherwisespecified(see6.2),
inthecontract,thecontractoris’responsiblefortheperformanceof all
inspectionrequirementsspecifiedherein.Exceptasotherwisespecifiedin
thecontract,thecontractormayusehisownoranyotherfacilitiessuitable
fortheperformanceoftheinspectionsunlessdisapprwedbytheGovernment.
TheGovernmentreservestherighttoperformanyoftheinspectionssetforth
inthespecificationwheresuchinspectionsaredeemedneceaaarytoassure
tmppliesandservicesconformtoprescribedrequirements.

4.2 Classificationofin&ections.Theinspectionrequirementsspecified
hereinareclassifeida6follows:

(a) Preptoductioninspection.
(b) Qualityconfonwmceinspection.
(c) Inspectionofpackaging.
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“JI
k. 3 Preproduction inspection.

4.3.1 Examination. The preproductien pallets shall ~ satamined .ao
specified in 6.5.1. Presences of one or mmre ..4efectn ..eha.11be a-use
for rejection.

I 4.3.2 Tests. The preproduct ion pdlbte =ha.11 &. tested - sp?cif ied .fi
4.5.2. Fa= of any test shall be cause far rejection.

4.4 Quality conformance inspectioa.

4..4.1 Examination. Samples selected in accordance with MIL-STD-105 -shall be
examined for the def ecte listed in 6.5.1. AQL shall bc 2.5..parcent defective.

4.5 Inspection procedure.

4.5.1 Examination. The PeJleta ehall be @&ined for the following .msjor
defects:

101.
102.

103.
104.
105.
106.

107.
108.
109.
110.
111.
112.
113.

...

Size or weight $ot as. pacified’.
Provisions for forklifts and pallet jacb end straddle trucks
not adequate.
Wings or other provisions for sling handling not incorporated.
Paliet not nest;ble.
Difficulties or inability fbr vater to drain.
Design will not permit securing of load by vaziow means as

.)

specified.
Pallet will not lie flat on level..surface.
Required markings not on pallctt~
Workmanship not as epeei$ied. ~~
Color not as specified.
Ignition properties not as, specified.
Heal th hazard requirements not zompli~ with..
Coefficient of friction is leas than epeeified.

4.5.2 Teats. Pa 1leta shall b.e tested in +c@mce with the f011~if16
procedures=exceptions.

4.5.2.1 Teet conditions and conditioning. Unless .otherwiae t&cified
(eee 6.2), all tests shall be k=rfcmasd after paliieteJ@vti beau conditioned
for not less than 6 hours et 75° 2 50 .F. h .#*i?ion, for. &ente bpecified
in 4.5.2.4 pallets shall be conditioned for not ,29*s thm 6 Imurs aC -25°
~ 2° F; the tests shall be par formad bdiete Zy after remevnl from she
conditioning atmosphere.

4.5.2.2 Standard pallet tests. Pallets .whall be subjected ,to all cents
con tained in ASTM D1 185 following the procedures contained herein with .$Ate
following exceptions. Lumber eupports used in the. static load and chock. 10sd
tests need not be seaeoned. Except for the diagonal rigidity test, the
pallet shall be loaded with its rated load. DrOp height fOr the diagOmal
rigidity test shall be 40 inches (see 6.2) . .Zvelve palleta, three for each
of the four required test’s, shall be utilieed.

6
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4.5.2.3Handlingtests.Fivepreviouslyuntestedpalletsshallbe
testedinaccordancewithMethod5011ofFED.TESTMETHODSTD.NO.101
withthefollowingexceptions.Theprocedureforhoistingwithgrabsis
notapplicableforpallets.A roller,insteadofskate-wheel,conveyor
witha capacitytosupportthepalletwithitsrateddynamicload,shall
beusedfortheconveyingtest.Theprocedureforhoistingwithslings
shallbelimitedtothatpartconcernedwithunderslinghandlingutilizing
thewingsorotherprovisionsforsuchhandling.Palletsshallbeloaded
withtheirratedweightfullydistributedforthesete6t8. A fully
distributedloadisonewhichhasitsweightevenlydistributedoverthetop

I surfaceofthepalletas it rests On a flatsurface,andwhichhasits
elementsinterlocked.

4.5.2.4Lowtemperaturetest.Threepreviouslyuntestedpallets,
conditionedatthelowtemperatureasspecifiedin4.5.2.1,shallbe
subjectedtothediagonalrigiditytestinaccordancewith4.5.2.2.:’
4.5.2.5Failurecriteria:Forstandardpallettests,includingthe

lowtemperaturetests,thefailure”:criteriashallbeasspecifiedinthe
appropriateprocedure.Inthediagonalrigiditytest,change‘inthe
diagonalmeasurementinexcessof1 inchshallconstitutefailure.For
thehandlingtests,inabilitytoperformanyoftheprocedures,damageto‘!, thepalletresultinginunserviceabilityordumpingoftlieloadshallbe
consideredfailure. .

4.5.2.6Nesting.Onepalletshallbeplacedontoa likepalletto
determinethedegreeofnesting.A pallet,otherthanthebottomone,
nestingwithoverone-thirdofitsoverallheightexposed8hallbetermed
notnestable.

4.5.2.7Stacking.Palletsshallbestackedfourhigheachwiththeir
rateddynamicload,ona stable,levelsurface.Theloadoneachpalletshall
bestableandrigid..Thestackshallremainfora periodof48hours.
Collapseofthestack,oranytiltingorinstabilitycausedbydeformation
ofanypalletshallconstitutefailureofthetest.

4.5.2.8Ignitiontemperature..Theflashignitiontemperatureofthe
palletmaterial
ASTMD1929.

,infinishedfore,shallbedeterminedinaccordancewith

4.5.2.9Healthhazardcharacteristics.

4.5.2.9.1Duringtransportationandstorage.Thepalletcontractorshall
certifythatthepallet,whensubjectedtoa temperatureof210° F~ 10,will
notreieasehamfulvaporsorchemicalsinamountsexceedingthethreshold
limitvalues”forthematerialsinvolved.Certificationandthresholdlimit
valuesshallbeinaccordancewithFED.STD.NO.313.

7
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4.5.2 .9.2 Ouring combustion.
certification which itemizes the

The pallet
products of

contractor shall provide
combustion. states the threshold

limit values for the combustion products, de@cribes any” special fire fighting
procedure and personal protective equipment required. - FindinRs and - -
certification, in the form of e Material Safety Data Sheet, shal 1 ba in accordance
with FED, STO. NO. 313.

4.5.2.10 Coefficient of friction.

4.5.2 .10.1 Lower surface. The coefficient of friction of the lnver pallet
.urface shall be calculated with the formula

where: F = horizontal force or pull required to move loaded pallet.
W - weight of loaded pallet. ~..

A low coefficient indicates low re,s:iaranceto sliding; a high coefficient
indicates the opposite. A pallet, carry ins an evenly distributed load of
250-400 pounds, shall be pulled over the specified surfaces. A suitable
measuring device shall be used to determine the magnitude of the force
required to move the loaded pallet. Surfaces over which the pallet shall
be moved to determine the coefficient of friction shall be galvanized steel
and broom finished concrete.

.,)

4.5.2 .10.2 Upper surface. The coefficient of friction of the upper pallet
surface shall be calculated with the formula

c
fu

= tan O

where d = the msximum angle of inclination of the pallet before the load
begins to slide due to its weight alone. The pallet shall be loaded with
an evenly distributed load as specified in 4.5.2.10.1. If the load ie not
contained in a corrugated fiberboard box, a abeet of domeet ic clans corrugated
fiberbo.erd, 350 pound bursting .strengtb, shall be secured to tbe bottom of
the bed. One edge of tbe pallet shall’ be raised until the-load begins to
slide because of its weight alone. The angle of inclination of the pallet
just before the load begins to slide shall be measured. The tangent of the
angle is the coefficient of friction.

4.5.2.11 Strauping teat. POE ition a 40 x 40 x 40 inch wood container
(crate or box) on the upper deck’of the pallet eo that the container edges
and pallet edges are pttra’1lel and no portion of the container overhangs the
pallet edges. ‘l’becontainer shall be centered on the pallet vith renpect
to the 48 inch direction. Strap the container to the pallet with a single
strap running over the top, down the sides and under the top deck of the
pallet. If the pallet design incorporates a unique method of securing

8
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strappingtothepalletedges,thatmethodshallbeused.A turnbuckleand
a tensionmeasuringdeviceshallbe i~corporatedina verticalsectionof
thestrap.ThestrappingshallconformtoQQ-S-781,Class1,Type1orIV,
finishoptional,1/2x 0.020inch. Tensionshallbeappliedtothestrap
until100poundsisindicatedonthemeasuringdeviceoruntilthepallet
edgefails,whicheveroccursfirst.Permanentdeformationofthepallet
edgesbymorethan1/2inchordestructionofthepalletedges,orinability
toachievethespecifiedtensionlevelbecauseofpalletedgeflexibility
shallconstitutefailureofthistest.Thetestshallberepeatedonthe
remainingtwopalletedges.

4.6 Inspectionofpacka~ing.

4.6.1Qualityconformanceinspection.

4.6.1.1Unitofproduct.A
betheunitofproduct.

3
4.6.1.2Samplin..Sampling

MIL-STD-105.

bundleofpalletspreparedforshipmentshall.“

for”examinationshallbeinaccordancewith

4.6.1.3Examination.Samplesselectedinaccordancewith 4.6.1.2shall
beexaminedforthefollowingdefects.AQLshallbe2.5percentdefective.- ““

5.
5.1

112.Palletbundlesexceedspecifiedheight.
113.Palletbundleenotsecuredasspecified.
114.Markingincomplete,illegible,ormissing.

PACKAGING

Packing.PackingofpalletsshallbeLevelA or C, asspecified(see6.2).

5.1.1LevelA. Palletsshallbenestedorstackedtogetherinbundleswhich
donotexceed7’-3”inheight.Eachbundleshallbesecuiedwithnotless
thantwostrapswhichshallpassunderthebottompallet,encirclethebundle,
andpassoverthetoppallet.Strapsshallbeparallelwitheachotherand
shallbelocatedjustinsidethepalletouterlegs.Strappingshallconform
toQQ-S-781,Class1,Type1 orIV,FinishA orB,3/4 x 0.020 inchminimumsize.
5.1.2 LevelC. Unlessotherwisespecified(see6.2) uniformquantities

ofpalletsshallbesecuredinbundleswhichshallnotexceed7’-3”in
height.Bundlesshallbesecuredtogetherinamannerwhichwillassure
safedelivervatlowestratesinaccordancewithUniformFreightClassification
RulesorNational

5.2 Marking.
lfIL-STD-129.

MotorFreightClassificationRules.

Markingforshipmentandstorageshallbeinaccordancewith

9
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6. NOTSS

6. I Intended use Pallets covered by this specification are intended to
be used as an alternate to /+0 x 48 inch tmod pallets for carrying Department
of the Navy general cargo. Pallets are compatible with all w&n of tranepurt
and types of handling and storage “t ilized throughout the Department of
Defense. The pallets are not intended for ammunition. Pallets produced in
accordance with this specification are intended to be reusable.

6.2 Ordering data. Procurement document e should specify the fol loving:

(a) Title, number, and date of this specification.
(b) Type of pallet required (see 1.2).
(c) Time frame required for submission of preproduction model (see 3.1).
(d) When specif i. coefficient of friction values are required (eee 3.6 .5).
(e) additional markings required (ace 3.7).
(f) If ccmtractor is not to perform .insp.ect.ion(see 4.1).
(g) If conditioning, is to be other than ‘specified (ace 4.5.2.1).
(h) When diagonal r.lgidity,.t&st height shall be other than 40 inches

(see 4.5.2.2).
(i) Level of packing required (see 5.1).
(j) If pallets are not to be bundled for Level C (eee 5.1.2).
(k) Pallets similar to these described herein may be available from LITCO

Inc. , and other manufacturers. “1 .

6.3 Preproduction model. Any changes or deviations of production pallets
from the approved preproduct ion mode 1 during production wil 1 be subject to
the approval of the contracting officer. Approval of the preproduction model
will not relieve the contractor of his obligation. to furnish pallet~ conforming
to this specification.

Custodians: Preparing activity;
Navy - SA Navy - SA

Review Activities: Project 3990-N-174
Navy - OS, SH
DLA - GS

User Activities:
Navy - 5A
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NOTES:r Deckdiagonalmeasurement
mustagree to within%“.

2. Legsmusthavedrainholee.

—

I

3. Materialtobechippedwoodand
polymericbondingagent.

FIGUREI TypicalChippedWoodMoldedPallet

3%”minimumunobstructed
height
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