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MI~Y sPErIFrcATIoN

ANTIFREEZE,IHfMENE GLY03L,=BITED,

HEAVYEm’Y,SIWIE PACKAGE

This specificationis apprwed for use by all ~ts & Agenciesof the
Departmentof lkfense.

1. SCOPE

1.1 scope. This specificationcoversone type of antifreeze~ for use
in the coolingsystemof liq@d-cooledinternalcmbustion qines otherthan
aircraftfor protectionagainstfreezingin ambienttemperaturesas low as -51 0C
(see6.1). The antifreezeis identifiedby NATU code numberS-750 (see6.4). No
militarysymbolis recorded.

2● APPLKABLE mCuMmTS

2.1 Government dmmmm ts.

2.101 Smcifications,s~, @ hambook. me following
specifications,staWads, arxlhandbooksfomapart of this documntto the
-t specifiedherein. Unlessotherwisespecified,the issuesof these
ocumnts arethose listedin the issueof the Bpartmnd t of Defense11’-dexof
SpecificationsW Standads (DODISS)h supplemwk thereto,cited in the
solicitation(see6.2).

Beneficial~ts (~tions, additions,deletions)ti any pertinent
datitidm aybeofuseinimpmviq thisdocmen t shouldbe addressedto:
usA BelvoirReseuch, Dwelqmnt, W E@neer imj Center,ATTN: STRKE4?3E,
Fort BelVOir, VA 22060-5606by us- the ~ *zationDocumantImpmvement
Proposal(MlFonn 1426)appearingat the end of this documentor by letter.

AMSC N/A FSC 6850
DISTRIBUTIONSTMTMWT A. ApprovedforpublicRlease; distributionis unlimitd.
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mmnmxrrms

FEDERAL

NN-P71

W+81
PPP-B-601
PPP-E636
~-569

PPP-C-1337

l?PPD-1860
PPPF60

MILITARY

MIL+-116
MILJ-E-9500
MIkF-16377

MIG%26701
MILAI-43703

FEDERAL

FEM3TD-313

MILITARY

MIbsTD-lo5

MIL-STW129
MIL-ST&147

Rllet, Material-iq, H, Stringer
~nstruction,2 Way W 4 Way (Partial).
Tag, Sh@ing - stock.
Boxes,wood,cl-ted PlyVo&L
Box,Sh@ing, F~
Container,Plastic,Mold& (forL@ids, Pastesti
Fwwdem), Ovqcked.
Container,_ite, (SteelDrumwith Polyethylene
Insert)●
Drum,Plastic,MoldedPolyethylene.
Tape,PackagingrWaterproof.

Reservation,Methodsof.
EthyleneGlycol, Te&nical.
Fixtures Iiightiq;ad AssociatedParts;Shipboard
use, Gen&al Specificationfor.
Bottles,ScrewCap and Calbqs, PolyethylenePlastic.
Drums,Ship@q ml Storage,MoldedPolyethylene.

Material
Disposal

SafetyDataSheets,TransportationData W
Data for HazardousMaterialsFurnishedto
t Activities.Governmen

SzuIpling Pmmdums W Tablesfor Inspectionby
Attributes.
M3rkiq for shim W storage.
PalletizedUhit LOadso

(Unlessothemise indicated,copiesof federalW militaryspecifications,
Standads, and hardbooksare availablefm the ~ ‘zationIbcumnts mder
Desk,Building4D, 700 R&bins Avenue,Philadelphia,PA 19111-5094.)

2.1.2 otherGavernm?ntmlb lications.The followingotherGovermIEnt
publicationsforma part of thisdocummt to the -t specifiedherein.
Unlessotherwisespecified,the issuesare tho6ecitedin the solicitation.

(X3DEOF FEDERALREGULMZ~S

49 CFR 177 - 179 - ~t of
the Transport
Wicks.

TransportationRulesml Regulationsfor
of Explosivesand OtherDangerous

2
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(Applicationfor copiesshmld be addmssd totisuperintaikt of Documents,
U.S. Govermmlt PrintingOffice,Washk@n ? DC 20402.)

2.2 Non+overnnentmb lications.me folluwingdocummt(s) formapart of
ocumentto the extentspecifiedherein.thisd Unlessotherwisespecified,the

tswhich are DoDado@ed are those listedinthe issueofissuesof the documen
the DODISScitedin the solicitation.Unlessathemise specified,the issuesof
ocumentsnotlisted inthe DODISSaretheissues of thedocummts cited i.nthed
solicitation(see6.2).

D 92
D 929
D 1119
D 1120
D 1121
D 1122
D 1123

D 1176

D 1238
D 1287
D 1881
D 3321

D 3634
E 29

E 202

- Flash- Fire ~ints by Ckvel.ti Qen Cup.
- Borax.
- Ash Contentof E@ne Coolantsami Antirusts.
- Boiliq mint of En@e Coolants.
- Reseme Alkalinityof E@ne Antifreeze,AntirustsW Coolants.
- SpecificGravityof EhgineCoolantsby the HydrmEter.
- Water in Engine~lant Concentmte by the Karl Fis&er Reagent
Method.

- Samplingand PreparingAqueousSolutionsof EngineCoolantsor
Antirustsfor !EstingProposes.

- FlowRatesof ‘Ikrmplasticsby Extmsion Plastomter.
- pH of EngineAntifreezes,Antirusts,aml Coolants.
- FoamingTem3enciesof E@m Coolantsin Glassware.
- Use of the Refractm@er for Fieldlkst Detemma“ tion of the
meezing mint of AqueousEnginecoolants.

- TraceChlorideIon in R@ne Cbolants.
- Stzuxkd PracticeforUS- SignificantDigitsin Test Datato
Determineconformancewith Specifications.

- Analysisof EthyleneGlycolsW Pmpylme Glycok .

(Ap@icationfor copiesslmildbe addressedto the Amrican Societyfor lksting
and Materials,1916Race Street,Fhiladel@iaPA 19103.)

(Non+overnm=nt~ ard tier *lications are nomally availablefrom
the oqanizationsthatprepareor distributethe documents. Thesedocmm ts also
may be availablein or thruughlibrariesor otherinformationalsemices.)

2.3 Orderof rmecedenceo In the eventof a conflictbelwem the text of this
documentti the refermces citedherein,(exceptfor relatedassociateddetail
specifications,specifimtion sheetsor MS stamimk), the text of this documnt
takesprecedence.Nothing in thiS dowmn t, huwever,supemedes ap@icable laws
d regulationsunlessa specificexeqtion has been obtained.

3.

3.1 Firstarticle. Unle otherwisespecified(see6.2),a sampleshallbe
subjectedto fimt articleinspection(see6.6) in accordancewith 4.5.
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3.2 Materials. Materialsshallbe as specifiedhemi.n.

3.2.1 Recov~materiak. For*~ of ~s =@=m=m recovered
materialsare thosematerialswhichhave been collectedfrm wastematerialsad
reprocessedto becmea sourceof raw materials,as distim@shed fmm viryinraw
materials. The cmponmts used in the antifreezemay be newly fabricatedfrom
recoveredmaterials,providedthe antifreezeproduaedmets all the mquimmnts
of this specifimtion.

3.3 Cmmsition. The antifreezecqmud -1 consistof a bl- of the
materialsspecifiedin table1.

TABLE1. Chemicalcmmosition.

Ap@icable
~= WeightPement Test Pal-a.

T&al water 5.00fo.5 4.7.2.1
Trisodiumphosphate,calculatedas 0.30fo.04 4.7.2.2
dodecalqdmte

Ethykne glycol, tedmical, MIGE-9500, 77.6 4.7.2.3
minimum

Tbtalvicinalglycols,minimum 87.6 4.7.2.4
sodiumtetraborate,decahydrate, 4000 *0.2 4.7.2.5
technical,ASTM D 929

Sodiumsalt of tolyltriazole,50% 0.25tO.05 4.7.2.6
aqueoussolution,by weight

Antifoamhq agent~ 0.02*0.005 w
Dye ~ 0.007*O.001 Y

~ The antifoamingagentshallbe of the Polyo-lene glycoltype such as
PluKmic F61 sup@ied by BASF,
equivalent.

& The dye used Shallbe alizarine
~ !Mst not available.

304 Chemicalmmimmen ts.

3.4.1 p&L The pH of umlilutedantifreezeshallbe 5.8 to 6.8 W a 30-percent
aqueoussolution(byvolume)shallbe 7.5 to 8.0 when detemined as specifiedin
4.7.2.7.

3.4.2 Reservealkalinity.The reservealkalinityof tiluted antifreeze
shallbenotless than20 when detemined as specifiedin 4.7.2.8.

3.4.3 ~. The ash contentof tiluted antifreezeshallbe not more than 2.0
~t by Weightwhen detemined as specifiedin 4.7.2.9.

3.4.4 Alkalineearths.
precipitate*m testedas

The urdilutedantifreezeshallformno immdiate
~ified in 4.7.2.1O.

4
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3.4.5 Sulfatesand carbonates.Them Shallbe m umiissolvedprecipitateor
effemescencewhen testedas specifiedin 4.7.2.11. Aslight turbidi@ is
allmed.

3.4.6 Chlorides. The urdilutedantifreezeshallgive a negativetest for
chlorideswhen testedas specifiedin 4.7.2.12.

3.5 Fhvsicalrmuimmn ts.

3.5.1 Boilimm int● The equilibriumboilirqpointof the umliluted
antifreeze~ shallbe not lowerthan 149 ‘Cwhen detemined as specified
in 4.7.2.13.

3.5.2 Flashmint. The flashpointof the urdilutedantifreezeccqouml shall
benatlmer than llo”cwhendetermi=d as specifiedin 4.7.2.14.

3.5.3
shallbe

3.5.4
shallbe

Smcific m=avitv. The specificgravityof the urililutedantifreeze
1.105to 1.135at 15.5/15.5“Cwhen determimd as specifiedin 4.7.2.15.

Freezemint. The freezepointof aqueoussolutionsof the antifreeze
as specifiedin tableII kkn testedas specifiedin 4.7.2.16.

TABLEII. Freezemint of auueoussolutions.

Concentration(percentby volum) FYeezepoint (rein‘C)

50 Not abuve-34
30 Not abave-14

3.5.5 Foaminq The tiluted antifreezeshall*UW a lmdmum of 150 mL of
foamafter 5min&estithefm shallbreakwithin5secoMs when testdas
specifiedin 4.7.2.17.

3.6 lbxicoloaicalmmduct formulation.The makial Shallhave no adverse
effecton the healthof pemomel whenusedforits~ prpose. Questions
pertainingto the toxiceffectsshallbe refereedby the procuring activityto
the a~rupriatedepartmnt.al-ml semice who will act as an advisorto the
mcuring activi~.P

3.6.1 MaterialSafeN Datasheets. MaterialSafetyData Sheetsshallbe
p~ @ -t= in am~ with ~S’ID-313 (see6.5).

3.7 Transmutability. Whereverand wheneverap@icable packaging,packing,
ad markingof antifreeze~ shallbe preparedfor deliveryh accordance
with - ~- of the - of F~ -ati- 49 ~J ~ 177-179“

3.8 Limitim values● The folluwingap@ies to all specifiedlimitsin this
specification:For ~ of d’e~ -o~ with these
specifications,an observedvalueor a calculatedvalueshallbe rourkledoff ‘rto
the nearestunitt~in the lastright-~ digitused in expressingthe
specificationl~t in accordancewith the ~-ff methodof ASI!VIE 29.

5
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3.9 WorkmanshiRoThe urdilutedantifreezeshallmet all the chemicalW
physical=@-==nts of MS -ifi=tion” ~ ~tion to - ~~t
the tiluted antifreezeshallbe tramlucent in qparame, but fme of any
insolublesuspensions,such as dirt,wdissolvedtitive, or foreignmatter.
The tiluted antifreezeshallbe fme of visiblyexoessivemmnts of
antifoamingagent.

4. ~ ASSURANCEPROVISIONS

4.1 Resmnsibilitvfor insmction. Unlessothemise specifiedin
or ~ order,the Contra-r is responsiblefor the perfozmnce

the contract
of all

-ion re@-=- (examinations& tests)as specifiedherein. Exceptas
otherwisespecifiedin the contractor pumhase order,the contractormay use his
am or any otherfacilitiessuitablefor the performanceof the inspection
Y- specifiedh-in? ~== di=l?l?=ed w the - emmnt. The
GovernnHl reservesthe rightto performany of the inspectionsset forkhin the
specifimtion*em SU* impactionsare deemedmcessaq to ensuresuppliesand
~ices mnform to pmscr~ rqqimmnts.

401.1 ResmnsibilitY for mm liance. All itemsshallmeet all ~ts of
sections3 d 5. The inspectionset forthin this specificationshallbemme a
part of the Contractortsovemll inspectionsystemor qualityprogram. The
absenceof any inspection~= in the sp=ifi=tion -1 not ~lieve the
contractorof the qnsibility of ensuringthat all productsor su@ies
sukmittedto the Government for ==@an= -@Y with all =@-==n= of fie
contract. Sa@ing inspection,as part of mnufacturirqoperations,is an
acceptablepracticeto ascertainconformancetorqlkmmk , however,thiS does
nat authorizesuhnissionof knwn defectivematerial,eitherMinted or actual,
nor does it ~t to ==?@’=ccmit the _ of defectivematerial.

4.2 Insm&ion lat. All aqmrded antifreezeof the sanetypemanufactured
as one batchW offeredfor deliveryat one tim shallbe mnsid- a lot for
~ of a=eptame inspectionax-dtests.

4.3 Classificationof inmections. The inspection~- -ified
hereinare classifiedas follms:

a. Fti articleinspection(see4.5).
b. Qualitymnformance inspection(see4.6).
c. Inspectionof pzdaging (see4.8).

4.4 TbximloaicalDroduct fo-ation miew. The contractorshallhave the
toximlogicalproductformulationsand associatedinformationavailablefor
review~ the mntractimj activityto evaluatethe safetyof the materialfor the
P~use~tie submissionof the materialsafetydata
~STD-313 (see3.6 anl 6.5).

4.5 Firstarticleinsnection.

4.5.1 Firstarticleexamination.The fimt articleshallbe

sheet detailedin

●

specifiedin 4.7.1. If one or mre defectsam fouml,the lot will be mjectd.

4.5.2 Firstarticletests. The firstarticleshallbe testedas specifiedin
4.7.2.1thmqh 4.7.2.17. Failureof any test shallbe causefor rejection.

6
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4.6 gualitv ImanceinmectConfo ion.

4.6.1 Samlinq. Sampliq for examinationW testsshallbe in accordance
with~L+Yl?&105. Sa@e size shallbedetemined by usingMII+I’D-105,tableI
W tableIIa. Alotshall beacceptedwhenzem defedsare fourd-rejeckd
when one or mre defectsam foud-

4.6.2 Examination.SaX@es selectedas
as specifiedin 4.7.1. ~ on one or
mj ectiono

sp=ified in4.6.l shallbeexmhed
mm defectsshallbe cause for

4.6.3 Tests. Samplesselectedas specifiedin 4.6.1shallbe testedas
specifiedti 4.7.2.1through4.7.217. Failureof any test shallbe muse for
fij ection.

4.7 Insmction mOcedum.

407.1 Examination.lhe antifreeze~ additiveshall
specifiedhereinfor the folluwingdefects:

101. ME&rial not as specified(see3.2).
102. wor~ ‘pnot as specified(see3.9).

4.7.2 !ksts.

4.7.2.1 Watercontent. The water
detemined in ammdance with ASTM D
constitutefailureof this test.

content of the tiluted
1123. Nomonfomance to

beexminedas

antifreezeshall
tableI shall

4.7.2.2 Trisodkm nhomhate dodecahdm te. Any quantitativeqectmgmphic.-

be

or
wetchemical method that can beshown topmduce the accuracymcesary to assure
conformanceof the antifreezeto the intable Imaybe usedto
detemine the trisodiumphosphate~a concentration.Certifimtionof
the testmthod is requiredpriorto aocepbme bythe Gavermlmt. Applimtion
for certifimtion shouldbe forwanledto us Army Wlvoir Reseamh, Development,
ZlrKlEngineering center,ATTN: STRBE-VF,Ft. Belvoir,VA 22060-5606.
Nonconformameto tableI shallconstitutefailureof this test.

4.7.2.3 Ethvlenealvml mntent. The ethyleneglycolcontentof the undiluted
antifreezeshallbe &kemimd in aomrdance with MM E 202. Nonconformanceto
tableI shallconstitutefailureof this test.

4● 7● 2.4 GIVCOIShaVi.tM hvdmxv1s on adiacentcarbons(vicinalqlvcols). The
deternuna‘ tion of the contentof glycolshaviq hydm~ls on adjacentcarbonsin
theirmlecular structureshallbe made us- the reagentsard pmcedum
specifid hereinafter.

4.7.2.4.1 Wac@nts.

a. 0.4 N sodhm periodatesolution(preparedby weightexatiy 10.6gram
of mtasodiutnperiodate,NaIO , and dissolv~ in sufficientdistilled
waterto make 1 literof solul!im).

b. 0.2 N sodiumthiosulfatesolution.
c. 30 pement putassiumiodidesolution.

7
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d. Stamh solution.
e. 20 percentsulfuricacid solution.

4.7.2.4.2 Pmcedum. Weigh,bydiff~, 2.6 to 2.8 gramsof the tiluted
antifreezein a 250-mLvolumetricflask. The weight-1 be de~ to the
nearesttenthof a milligram. * up tovolum mark with distilledwaterW
mix thoroughly.Transfera 10-mLaliquotof the solutionto a 500-mLiodine
flask. Md exactly50 mL of the sodiumperiodatesolution. Stopperthe flask
and allowthe mixtureto react. Run2blanksinthe~~. After 1 hour,
add 150mL of distilledwater follmed ~ 20 W of the sul.fhricacid solutionti
40 mL of the P&assium iodidesolution. (Nate: !theblanksshouldeach *
95 to 100ti of the thiosulfatesolutionfor titration,tile the samplemxture
sh~d -78 ~ 90 ~“

4.7.2.4.3 Calculationof alvmls havim h-xv 1s on adjacentcarbons.

~t by weight=
0.0317X 25 X (B -S) X N X 100

w

Where: B= mL of thiosulfatesolutionrequiredby the blank (averageof 2 blank
Xuns)●

s = rnLof thiomlfate solutionrequiredby the samplealiquot.
N= Normalityof the thiosulfatesolution.
w- VEightof the sanple,grams.

Nonconformanceto tableI shallconstitutefailureof this test.

4.7.2.5 Sodiumtetraboratedecahvdrate. Any quantitativespec&qmphic or
wet*emiml methodthat can beshawn tipmducethea~q mcesary to assure
conformanceof the antifreezeto the =E@J==tintaJ-I~Ybe- ~
detem.ine the sodium tetraborate decahydrate co~tration. -if icationof
the testmthod is requiredpriorto acceptmm by the Govemnm t. Application
for certificationshouldbe forwardedto US Amy Belvoir~, Devel_t,
am Engineeringcenter,A!ITN:STRBE-VF,Ft. BelVOk, VA 22060-5606.
Nonconformanceto tableI shallconsti~ failureof this test.

4.7.2.6 @antitative test for sodiumtolvltriazole.Any quantitative
qectmgmphic or wet *A- mthod that can be shuwnto prduce the accuracy
~~ assuremnformance of the antifreezeto the ~t ~ tile I
may beused to determinethe sodiumtolyltriazoleconcentration.Certification
of the testmethodis requiredpriorto aacqtame by the Guvernmnt.
Applicationfor certificationshmld be forwaxledto us lmly BelvoirReseamh,
Dwelopnent, W Enyineeriq ~ter, M: ~-w, ~. mvo~, VA 22060-5606.
Nomonfomance to tableI shallconstitutefailureof this test.

4.7.2.7 ~. The pH of the wiiilutedantifreeze,and of a 30-percentaqueous
solutionof the mterial preparedas specified~ 4.7.2.16.1,shallbe
detemined electmmtrically, usimjthe apparatusaxd the pmcedum specifiedin
ASTM D 1287. NOIICOtiOrman& b 3.4.1shallconstitute

4.7.2.8 Reseme alkalinity.The reservealkalini~
antifreezeshallbe detemined electmmtrically using
procedurespecifiedin ASTM D 1121. Nonconformanceto
failureof this test.

8

failureof this test.

of the tiluted
the apparatusti
3.4.2shallconstitute
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4.7.2.9
detemined
consti~

4.7.2.10
testtube.

MIIrA-46153C

Ml (XXTtentoThe ash contentof the tiluted antifreezeshallbe
in accadame withASTM D 1119. Nonconformanceto 3.4.3shall
failureof this test.

Alkalineearths. Place10 mL of the urdilutedantifreezein a 30-mL
M alkalineto lilamswith ammnium hydroxidesolution. Add 5 ti

of 95 percentethylalcohol,reagmt grade. Add 5 W of 0.5 N ~um oxalate.
No ~ate precipitateshallform. N~onnmce to 3.4.4Shallconstitute
failureof this test.

4.7.2.11 Sulfatesh carbnates. Plaoe10 mL of the tiluted antifreezein
a 30-raLtest tube. MdlOmLof distilledwaterand *. Add2mLofa5
pement aqueoussolutionof brim chloride. A precipitatewill fem. Add 1 W
glacialaceticacid. Them shallbe no urxiissolvedprecipitateor effervescence.
A slightturbidityis allowed. Nonconfozmnceto 3.4.5shallconstitutefailure
of thistest.

4.7.2.12 ~orides. The chloridescontentof the tiluted antifreezeshall
be determimd in accordancewithASTM D 3634. Nonconformanceto 3.4.6shall
constitutefailureof this test.

4.7.2.13 BoilinaTXdllt● The boilingpointof the urdilutedantifreezeshall
be determimd in accordancewithASTM D 1120. Nonconformanceto 305.1shall
constitutefailureof this test.

4.7.2.14 Flashmint. The flashpointof the undilutedantifreezeshallbe
detemined in accadame with ASTM D 92. Nonconformanceto 3.5.2shall
constitutefailureof this test.

4.7.2.15 !33ecific mavity. Specificgravityof the tiluted antifreezeshall
be detemdned in accordancewithASTM D 1122. Nonconformanceto 3.4.3shall
constitutefailureof this test.

4.7.2.16 Fkeezemint. The freezepointof aqueoussolutionsof the
urdilutedantifreeze(seetableII) preparedas specifiedin 4.7.2.16.1,shallbe
detemined in accordancewithASTM D 3321. Nonconformanceto 3.5.4shall
constitutefailureof this test.

4.7.2.16.1 Remration of auueoussolutions.~ solutionsof the
undilutedantifreezeshallbe preparedon the basisof percentageby vol- of
the ~ts in a-~ with- D 1176”

4.7.2.17 F+ test. The urdilutedantifreezeshallbe testedfor foaming
texiienciesby ASTM D 1881. Nonconforxnanceto 3.5.5.Shallconstitutefailureof
thistest.

4.8 Inmection of mckaqinq.

4.8.1 @alitv conformanceinmection of recking.

4.8.1.1 Unit of Rmduct.
p~ for shipnentshall

For the ~ of inspection,a cmpleted pack
be considereda unit of product.

9
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4.8.1.2
defects.

103●

104●

105●

106.
107●

108.
109●

MIGA-46153C

Examination.Eadnlnitofpmductsh allbeex mined for the follawing

Presemationnot as specifiedfor levelA (see5.1).
The net contentsof saqle unit containeris lessthan the specifi@
unit Corrtainervolum(see5.1.1.1thru 5.1.1.4).
The net contentsof sampleunit containerhas an overfillvolume
gmaterthan one pement of the specifiedunit containervolume (see
5.1.1.1thru 5.1.1.4)0
~ckirqnotas specifiedfor levelA, B, orC (see5.2).
Marlchqincorrect,illegibleormissiq (see
Radiatortqs not as specified
Rlletizationnot as specified

5. PACKAGIW

5.1 Preservation.Resemation shall

5.1.1 @velA.

(see5.4)●

when rqlired

be l-cl A.

5.3)●

(see5.5).

5.101.1 Oneuuartauantitv. Onequartantifreezeshallbe unitpackdina
containerconformingto ~-569, type I, classA, as specifiedin its a-ix
theretoor in a one quartcapacitypolyethyleneplasticbottlemnforming to
MIGB-26701. A leak-proofinnerseal shallbe furnishedfor ea& container. The
filld containershallbe tightlyclosedto preventl-ge of contents.

5.1.1.2 One aallonuuantity. One U.S. gallonof antifreezeshallbe unit
packedas specifiedfor the one quartquantityexceptthe plasticmntainer W
box specifiedin PIT-C-569shallbe type I, classB W the bottlespecifiedin
MIEB-26701 (withthe ultravioletexclusionadditive)shallconfoxmto the one-
galloncapacitysize. A lti-pmof innersealshall be furnishedfor =ch
mntainer. The filledmntainer shallbe tightlycl- to preventleakageof
contents.

5.1.1.3 Fiveaallonuuantitv. FiveU.S. galloM of antifreezeshallbe unit
pachd as specifiedin ~-1337 in a ~ II, class1 mtal containerfitted
with a polyethyleneinsert,or MIhD-43703 size I container.A leak-proof,
eitherinnersealor pilfer-prooflodkiq - shallbe furnishedwith the screw-
cap Clomm of ach container. The filledmntainer shallbe tightlyclosedto
pmvmt l-ge of mntents.

5.1.1.4 Fiftv-five aallonauantity. Fifty-five U.S. gallonsof antifreeze
shallbe unit pacledas specifiedin ~-1337 in a type II, class4 metal
containerfittedwith a polyethyleneinsertor a xminal 55-galloncapaci~
polyethylenedrum confoming to PPPD-1860. The PPP&1860 polyethyleneshall
have a specificgravityof 0.941to 0.965@ a mlt M of 0.20to 1.2 gm per
10 minutesusingASTM D 1238p~ A, 190/2.16. The filledmntainer shall
be tightlyclosedwith rigidplasticfittingsto preventleakageof mntents.

10
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5.2 Packing. Pack@ shallbe levelA, B, orC, as specified(see6.2).

5.2.1 Mel A.

5.2.1.1 One Uuartandone aanon quantities.-Ve ~ or s~ o-
gallonbottlesof antifreezeunit presem&ias specifiedin 5.1.1.1W 5.1.1.2,
respectively,shallbe pachd withina closefittingbox conformingto PPH3-601,
type aversease Interl_ partitions,fabricatedfrm f”lkrknad shallbe
utilizedto separatebattlesas mquimd.

5.2.1.2 Fiveml lon and fifty-fiveqallonquantities.The five@ fif&five
gallonquantitiesshallrequireno furtherpa- - that specifiedin 5.1.1.3
W 5.1.1.4,respectively.

5.2.2 LevelB.

5.2.2.1 Oneauart and one qallonquantities.~cking shallbe as specifiedin
5.2.1.1,except_ior box shallconfom to PH+3-636, class~ther resistant,
varietysiqle wall,gradeoptional.

5.2.2.2 Five-mllon anl fiflw-five aallonuuantities. The fiveti fifty-five
gallonquantitiesshallrequireno furtherPaqthan-t specifiedin 5.1.1.3
W 5.1.1.4,respectively.

5.2.3 LevelC.

5.2.3.1 Oneuuart d one mllon uuantities. Packingshallbe as specifid in
5.2.1.1,exceptthe exteriorbox shallbe in accordancewith PPP-B-636,class
daestic, varietysiqle wall,gradeoptional.

5.2.3.2 Five-mnon and fifty-fiveml lon quantities.The fiveti fifty-five
gallonquantitiesshallrequireno fUrtherpackingthan that specifiedin 5.1.1.3
ti 5.1.104,respectively.

5.3 Markillq.Mark@ shallbe in acconianm with MI~~129. In addition,
ea~ contati shallbe mrkd with the informationas shownin figure1.

5.4 Rmtection tableand radiatortaqs. Unlessathemise specified(see6.2),
protectiontablesW radiatortags for the antifreezeshallbe pmvid~ on, or
with,containersof antifreezein the follmiq quantities.Not less than 4 tags
or labelsshallbe furnishedwith each 24 ~ containersor 6 one-gallon
containers,3 tags or labelswith each 5~lon mntainer, @ 20 tags or labels
with each 55+lon contaimr. Pressuresmsitive labelsmay be used in lieuof
mdiator tags. Radiatortags shallconfom to W+81, type B, grade 20R,wire
stringsize5ard shallbe marledonsidel ti2as~own in figure2.
Radiatorlabelsshallconformto the labelsdescribedin MI~F-16377 exceptthat
the adhesiveshallbe protectedby releasepaperbackiq - mrking shallbe
madewith waterproofink. Nonwateqmof inkmay be used providedit is
protectd by the applicationof a tmmpamnt wxterpmof coating. These labels
shallbe6cmwide ti15cm longt2mtishall bemarkedasshuwn in figure3.
Tags or labelsshallbe pachd togetherin a bag in a=zdance with MILd?-116,
mthod IC-3. The bag shallbe placedin the box or on the drum,as applicable.
When placedin a box, the bag shallbe placedflaton the tq of the contentsand
kth the box flap6. When placedon the drum,the bag shallbe securedto the
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dmm with tape oonfomirgto PPPF60, type IV, class1, in an
~ti abrasion.

5.5 Palletization.When specified(see6.2),lilepa&s of
gallon,W five-gallonquantitiesshallbepalletized. Level

area not normally

~? ~
A, Brand Cpacks

&hallbe palletiz~ in acmrdance with the applicablerquirmmts including
thosefor-opaquestretchwrappedfilmbonii@-of MI~_-147, US- the pallet
conformingto NN-X+71,type IV, size 20 The alternatefive-gallonpolyethylene
containerconfomiq to MIb*43703 shallbe palletizedusiq the verticalframe
supportsin the formof side frams, storageaid 10, W fram supports,storage
aid 13 with the wood cap
be placedon a pallet.

6. NUTB

(Thissectioncontains

--
storageaid 5. A-mxinunnof 36 fiv~l-m drumsal

informationof a generalor explanatorynaturethatmay
be helpful,M is not marxiatory.)

6.1 InMed use. Inhibitedethyleneglycol (i.e.,urdilutedantifreeze)is
interxledfor use in the coolingsystem of liquid-cooledinternalccabustion
engines,Utherthan aircraft,forprotectionagainstfreezingin ambient
temperaturesas low as -51 ‘Cwhm dilutedb 60 pement by volumewith water.
Itmayalso beusedas acoolant i.nsom- ofaulmatic guns su~ as water-
Cooledmachineguns●

6.2 Acquisition “~ts= kX@sition documnts shmld specifythe
follawing:

a. Title,number,h date of the specification.
b. Issueof DODISSto be citedin the solicitation,W if ~, the

specificissueof Mvidual documnts referenced(see2.1.1ZuX52.2).
c. When ffit articleis mquimd (see3.1).
d. Unit quantitiesrequired(see5.1.1.1,5.1.1.2,
e. Levelof pmservation and packirqrequired(see
f. When protectiontable- radiatortags are not
9“ When palletizatimis required(see5.5).
h. When aPIIV~isre@red (see6.9).

6J3 Additiveb plasticcontainem. An additivetiCh

5.1.1.3,ti 5.1.1.4).
5.1 and 5.2).
~ (-5.4).

isknown tobe
effectivein excludirqultravioletlightfrm the interiorof polyethylene
mntainers is @khaloqanine blue.

6.4 International~ization. @Ktain previsionsof this specification
(see1.1)are the -ject of International~zati~ ~ts (m
~tS 1135ad 2845). When amihnent, revision,or cancellationof this
specificationis proposedwhichwouldaffector violatethe international
agreementsmncemed, the pmparirq activitywill take appropriatereconciliation
actionthroughinternstional~ ‘zationchannels,includingdepartmental
~zation offices,if rquired.

6.5 MaterialSafetyData sheets. Contractingofficem will identifythose
activitiesrequiringcopiesof canpletedMaterialSafetyData Sheetspreparedin
acm~ with FE&ST&313. The pertinent- ernmnt mailingaddressesfor
submissionof data are listedin am B of FHHTD-313.
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6.6 Fimt article. When a firstarticleinspectionis required,the item
shouldbe an initialp~ion saqle. The fimt articleshouldconsistof fmr
one-qart containem,when quartmntainem am specified,or not lessthan one
gallonwhen all othercontainersam specified.The contractingofficershmld
incluiespecificimtructims in acquisitiondocumn~~ ~~ts for
examinations,appruvalof the f* articletest results,W dispositionof the
firstarticles. Invitationfor bids shouldprovidethat the GOVernmnt reserves
the rightto waivethe ~t for -1= for first~icle -ion ~
thosebiddersofferinga productwhichhas been previmsly acquiredor testedby

erment, arxlthat biddem offer~ su~ prdwts, tio wish to rely on suchthe Gov
pfitiion or test,rust furnishevidencewith the bid thatpriorGOVerment

tly appropriatefor the pa@hg contract. Biddersshouldnotapprovalis pmsen
sutmitalternatebids unlessspecificallyqested to do so in the solicitation.

6.7 Dismsabili~. Laqe quantitiesof antifreezemncentmte may be disposed
of ~ _ the materialwith flamable solvmts W atmiz~ the mixtureinto
an incinemtor. Contacta licensedcontractorfor detailed~tions.
Fo1lw Federal,state,W localregulations.

6.8

6.9

Subiect term OCW wrd listinq.

coolant
Coolhlgsystem
Caro6ion inhibitor
E@ne, internalcombustion
Radiator
Supplementalcmlant additive

Part or identify”w nunber (PIN)● The PIN is createdas shwn below. It
serves to identifya p= duringacquisitionarklalso in the Federalsup@y
system(see6.2).

~ 46153 ~

~ntainer sizedesignator:
A= One quart
B = one gallon
c = fivegallon
D = fifty-fivegallon

Specificationnumber

Prefix

6010 Clmmes fm mevious issue. Maqinal rotationsare not used in this
revisionto identify-es with respectto the previousissuedue to the
extensivenessof the chaqes.
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ATTACH NEAR
RADIATOR flLLER NECK

THIS COOLING SYSTEM CONTAINS
ETHYLENE GLYCOL BASE ANTIFREEZE

U.S. GOVERNMENT MIL-A-46153

DO NOT OVERFILL

DATE INSTALLED

SPEEDOMETER MILEAGE

QUARTS PUT IN

PROTECTS TO ‘F

INSTALLED BY

PROTECTION CHART

COOLING
SYSTEM

CAPKITY
ANTI-FREEZE REOUIREIY (IN QUARTS)

QuA;TS

!

2 3 4]5 6] 7113 ]9110\II [12113
s -10 -49 ANTI-FREEZE 2$% $3% 40% 50*L 60”/. 61S”!0

6 I -30 -73
PROTECTS ro +13 ●Z -10.30.55 .77

NOTE 00 WT USE WITMo UT jcM~ UATER

7 9 -Is -46 60*f. CONCENTRATION G,VEj UAX-
IMUM FREEZE PROTECTION

8 -5 “30 -61~ ●uSE AT LEAST 33%
CONCIEVTRATION

9 I -191-431-731 FOR PROTECTION,
10

AGAINST RuST
6 -lo -30 “55 -82 ANO CCRROSION

II 10 -4 “ 20 -41 -64

12 I -13 -30 -51 -73

13 5 -? -22 -38 -58 -80

14 9 -2 -Is “30 -47 -67

15 I “lo -23 -38 -55 -73
.

16 s -5 “17 -30 -45 -61 -79

17 7 -1 -12 -24 -37 -52 -67
<

18 9 I -8 -[9 .30 -43 -57 -73
19 4 -4 -14 -24 -36 -49 -63 -70

20 6 -1 -10 -19 -30 -42 -55 -68

21 19 2 -7 -Is -25 -36 r 47 -59

22 4 -4 -11 -20 -301-411-52

23 6 -1 -8 -16 -25k35b46

24 8 I -6 -13 -21t301-40

TEMPERATURES SHOWN IN DEGREES FAHRENHEIT

FIGURE 3. Label.
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~m :

mmy-m
Navy - SH
Air Force- 68

Reviewactivities:
Army-AT,MI,sM
Navy - YD
DLA-GS
Mist-m

User activity:
Navy - MC

~pari.ng activity:
lwnly-m

Project 6850-1047
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