
.- .,-. .—= .-, .-.. .. . . . . .. . . ------ . ----

!2EEzEl
HIL-G16491F

&%&w---
KU-G-16491E
4 October 1986

IULITARY SPECIFICATION

CmlMET, KErALLIc,
GENERAL SPECIFICATION FOR

Thisspecification”ie approvedforuseby all
andAgenciesof theDepartmentof Defense.

1. ScOPE

Departments

wash-e or rings for

1.2 Claaalfication. Gtxmmets eha.11 be of the followlngtypes,as
specified.

TypeI - PLainG~t WithPlalnWasher(See14S2D230)
TypeII - PlainGram?t WithToothedWaaher
TypeIII - RolledRimGrmmt WithSpurWasher(SeeKS20230)
TypeIV - OblongCrxrmnetWith Flat Wacher
Type V - OblongGranmt With RaisedWasher
Type VIII - EyeletGrcmmatWith Ring

2. APPLICABLE~S

2.1 Government doctments.

2.1.1 s~cificationsand Stdllti. The followingspecificationsand
standardeforma partof thisspecificationto theextentspecifiedherein.
Unlessot~e specified,the issuesof thesedocunentsshallbe thoseM.sted
in the&sue of theDemrtmentof DefenseIndexof SpeclficationsandStandarde
(DODISS)and supplementthereto,citedin theeolicitatlon.

Seneflcialcmments (reccmmendatlons, additions, deletions) and anY
pertinent dab which =Y be of wee in lmprovlng thl.edocwnent should
be addreseed to: Engineering Divlalon, San Antonio ALC/MMEDO, Kelly
APB, TX 78241-S990 using the eelf addnsaced Standardi=tion Document
Imprcmrent Propxal (DDForm 1426)at theendof thisdocumentor
by letter.

A16CN/A Psc5325

DISTRIBUTIONSTA’IZFENTA. Approvedforpublicrelease;distributIonla unllmlted.
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SPECIFICATIONS

FEDERAL

CQ-A-250/l1 - AluminumAlloy6061,Plateand Sheet
QQ-N-290-
QQ-P-416-
‘!T-E-V89-
PPP-H-1581

MILITARY

MIL-F-495
ML-A-8625

NickelPlating(Electrodeposited)
Plating,Cadmium(Electrodeposited)
Enamel,Alkyd,Gloss(forExteriorand InteriorSurface)
- Hardware,Packingof

- Finish,Chemical,Black,forCopperAlloys
- AnodicCoatings,for AluminumandAluminumA11OYS

DOD-P-16232- PhosphateCoa;ing,HeavyManganeseor ZincBase-(for
FerrousMetals)

FUL-G16491/l- Groumet,Metallic,PlainWithToothedWasher(TypeII)
MIL-G16491/2- Grommet,Metallic,OblongWithFlatWasher(TypeIV)
FUL-G16491/3- Grommet,Metallic,OblongWithRaisedWasher(we V)

STANDARDS

MILITARY

MIL-STD-105- SamplingProcetiresandTablesforInspectionby
Attributes

MS20230 - Gronmt,Metallic,PlainendSpurWithWasher(TypeI
endTypeIII)

(Copiesof specificetions,standards,and othergovernmentdocuments
requiredby manufacturersin connectionwithspecificacquisitionfunctions
shouldbe obtainedfromthecontractingactivityor as directedby the
contractingactivity.)

2.2 Otherpublications.The followingdocumentsforma partof this
specificationto theextentspecifiedherein. Unlessotherwisespecified,the
issuesof thedocumentswhichareDODadoptedshallbe thoselistedin the
issueof the CODISSspecifiedin the sollcit.ation.Unlessotherwisespecified,
the issues of documentsnot listedin the DODISSshallbe the issueof the
nongovernmentdocumentswhich is currenton the date of the solicitation.

Asm
ASTM A47 - ~lleable Iron Casting
ASTM A366 - SteelSheets,CarbonCold Rolled,CommercialGuality
ASTM A51O - GeneralRequirementsfor Wire Rods end CoarseRcund

Wire, CarbonSteel
ASTM A619/A619M - SteelSheet,CarbonCold Rolled,DrawingQuality
ASTM B36 - Brass Plate,Sheet,Strip,and RolledBar
ASTM B633 - ElectrodepositedCoatingsof Zinc or Iron and Steel

(Applicationfor copiesshouldbe addressedto the ASTM, 1916Race Street,
Philadelphia,PA 19103-1187.)
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(Nongovernnmtstandardsandotherpublicationsarenomslly availablefrum
theor@nizationswh.lchprew, or whichdistributethedocunents.These
doctunentsalsomay be svailablein or throughlibrariesor otherinfometional
services. )

2.3 Orderof precedence.In theeventof a conflict between thetextof
this specificationand thqnferencescitedherein(exceptforaaeoclated
detailspecificatlons,specifi=tion sheetsor MS standards),the textof this
specif icat lonehslltakeprecedence.Nothingin thisspecification,houever,
shallsupersedeapplicablelSWSand regulationsunlessa specificexsmptionhas
beenobtained.

3.1 Speciffcatfon sheets. The individualitemrequi.remanta shall be as

specified hem4n and in accordancewiththeapplicablespecificatIonsheet. In
theeventof any conflictbetweentherequirementsof thisspecificationand
thespecificationsheet,thelattershallgovern(see6.2).

3.2 Material.

3.2.1 Braessheet. Brass.sheet shallbe 260 (oNSc260Do)or 268 (uNS
C26800)in accodancewithASfMB36.

3.2.2 Ald.nun sheet. Alunlntnnsheetshallbe conditionT6 in accordance
withQ+A-~/ 11.

3.2.3 Steelsheet. Steelsheetshallbe formedof coldrolledsheetsteel
in accordancewith ASTM A366or ASTMA619.

3.2.4 Steelulre. Steelwireshallbe in accordancewithA.STUA51O.

3.2.5 Halleableiron.—— &lleable ironshallbe in accordancewithASTMA47.

3.3 Dimensions.Dimnsionsand tolerancesforall fpumnetsanduashers
ekll be in accordancewiththedimensionalrequirenmtaof theapplicable
specificationsheetor mfliw standard.

3.4 P~tectivefinish.The protective finishes in theapplicable speci-
fication sheet or military stsndami Shall be as roll-:

3.4.1 Nickelplating(electmdeposited).Nickelplatingshallbe Class
GradeG (.0002 inchthick)in accordancewithQQ-N-290.
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3.4.2 Cadmiumplating(electmdeposited).Cadmiumplatingshallbe
TypeII,Class2 (.00030thick)inaccordancewithGQ-P-416.

3.4.3 Blackenamelfinish.Blackenamelfinishshallbe ClassB, in
accordancewithTT-E-4U9.

3.4.4 Blackchemicalfinishformpper alloys.Blackchemicalftiish
shallbe in accordancewithMIL-F-495.

Anodiccoating,

coatingshallbe

3.4.5 Anodiccoatingsforaluminunandaluminmalloys.
TypeZ, Class2 shallbe in accordancewithMIL-A-8b25.

3.4.6 Phosphatecoating(forferrousmetals).Phosphate
in accordancewithmD-P-16232.

3.4.7 zincplating.ZincplatingshallbeTypeII, ClassFe/Zn5 in
accordancewithASTMBb33.

3.5 Marking. All rolledrimgrommetsendspurtypewashersshallhavethe
sizenmber stampedon the face. The surfaceoppositethesestampmarksshall
showno signsof penetrationor uneveneaaandstamptigshallnot cause
distortion. All other types of grcmmet.s and tia.shersshall be clear of size
numbersor marksof any kind.

3.6 Worbnanshi~:.The grcssmtshellbe uniformin qualityandshallbe
freefromirregularitiesor defectswhichcouldadversely
reltibilityor durability.

affeetperformance,

4. QUALITYASSURANCEPROVISIONS

specifiedin the
fortheperformance

4.1 Responsibility for inspection. Unless otherwise
cent ract or purchase order, the cent ractoris responsible
of all inspectionrequirementsas specifiedherein.Exceptas otherwise
specifiedin thecontractor purchaseorder,thecontractormay usehisown or
anyotherfacilitiessuitablefortheperformanceof theinspection
requirementsspecifiedherein,unlessdisapprovedby theGovernment.The
Governmentreservestherightto performanyof theinspectionsset fmth in
thespecificationwheresuchinspectionsaredeemednecessaryto assure
suppliesad servicesconformto prescribedrequirements.

4.1.1 Responsibilityforcompliance.All itemsmustmeetallrequirements
of sections3 and5. The inspectionset forthin thisspecificationshall
be.- a &, of the contractor’ e overall tispect ion eys~em or quality
program. The absenceof any Inspectionrequirementsin thespecificationshall
not relievethecontmctorof theresponsibilityof assuringthatallproducts
or suppliessubmittedto theGovernmentforacceptancecomplywithall
requirementsof thecontract.Samplingh qualityconfonmncedoesnot
authorizesubmissionof Imowndefectivematerial,eitherindicatedor actual,
nor doesit ccfsmittheGovernmentto acceptanceof defectivemsterial.
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4.2 Qualitycfmfonranceinspection.CMalityconfonusnceinspectionsshall
be as specifiedinTable1. Eachgrcmm?tor washerthatdoesnotpassany of
the tests specifiedshallbe defective.

TAELEI. CUALITYc0NXNN4ANCEINSPECTION

Inspection REQUIRE1’lEm
PARAGRAPH

T2STPARAGRAPH

GmuP A
Dimensions 3.3 4.4.1

Protectivefinish 3.4 4.4.2
andau-face
treatment

4.2.1 Inspectionlot. An inspectionlotshallconsbt of all grunmetsand
washerscoveredby a singlespecificatim Sheetor militarystand-, Pmdu*
underessentiallythe ssmeconditions,andofferedforinspectionat one time.

4.2.2 SamplingforGroupA inspection.Sampling forGroupA inspection
ahalbe as specifiedin 4.2.2.1 and 4.2.2.2.

4.2.2.1 Samplingfordimensions.Samplingshallbe in accordancewith
HILSTD-105,~napectionLevel1. TheAcceptableCn&slityLevel(ACL)shallbe
as indicatedinTableII. TheAQL shallapplyto eachtidividualdefect,
notto a groupof defects.

4.2.2.2 Samplingforprotectivefinish and surface trezkmnt. Sa&ling
forprotectivefinishand surfacetmatnmt test of grommets and washers shall
be in accordance with the applb.+ble specifl~tions referenced in 3.4thm
3.4.7.

4.3 Inspectionof packaging.The samplingand inspectionof the
presemation,paclfagtig,Pa*g, and containeruarkingshallbe in accordance
withtherequirementsin PPP-H.1581.

4.4 14ethodaof inapection.

4.4.1 Visualand dimensionalexamination.Eachgrcamstandwashertaken
as specifiedin 4.2.2.1shallbe examinedto veri~ confonmncewiththis
specification.Examinationshallbe conductedin accordancewithTableII.
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TABLE II. UASSIFICATION OF DEFECTS

lTEGORY DEFECT INSPECITON
P13THOD

?ITICAL NONE DEFINED

‘ajor AQL - 2.5 Percentdefective
101 Dimensions CIE11

~inor AQL - 2.5Percentdefective

201 Protectivefinishes Visual
(see3.4thru3.U.7)

202 tkrking Visual
(see3.5)

203 Workmanship Visual
(see3.6)

~/ CommercialInspectionEquipment

4.4.2 Protectivefinishand surfacetreatmenttest. Grometsandwashers
shallconformto theauulicableprotectivefinishandsurfacetreatmenttests
as specifiedin 3.4th~ 3.U.7.-

4.5 Yaterialinspection.I!aterialinspectionshallconsistof
certificationsupported.by verifyingdatathatthematerialsusedin
fabricatingthegromets andwashersare inaccordancewiththerequirementsof
3.2priorto suchfabrication.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in
accordance with PPP-H-1581 (see 6 .2).

6.

6.1
useas

NOTES

Intendeduse. Gromets coveredby this
follws:

specificationare intendedfor

6.1.1 Type1. TypeI gromets withwashersarean ine~ensivetypeof
grommetforusewhereverylittlestrengthis required.

6-1S2 QL!EJL TypeII WO=tS withW=hers - si~i~r in u= to
Type 1, but afford a slightincreasein strength.

6
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6.I.3 Type III. Type III gronmts with washers are For use where a rigid
setting is required with a high bearingstrength.

6.1.4 TypesIV and V. TypesIV andV grometswithwashersare foruse in
comectionwithstrapsor loopswherea rmnd grmmt wouldbe inadequate.

6.1.5 ‘TYpe VIII. me VIIIgrometswithringeare forusewherethe full
strengthof the fabricis required.

6.2 Orderingdata.

6.2.1
follming:

Acquisition requirements.

a. Title, number and date

Acquisitiondocumentsshwld specifythe

of thisspecification.

b. Applicablemilitaryspecificationsheetpartnumber(s),~ sheet
partnumber,(see3.1), or type,class,materialand finish.

c. Level(degree)of protectioninaccordancewithPPP-H-1581
(see5.1).

6.3 Subjectterm(keyword)listing.

Granmet,plain
GrcennE?t,oblong

6.4 Cross-referencedata. TableIII identifiestherelationshipbetween
thenon-definitivepartnumbersof the generalspecificationwith the def,ini-
tivepart numbersof themllitarystandardand specificationsheets.

6.5 Changesfrompreviousissue. Asterisks(orverticallines)are not
usedin thisrevisionto identifythangeswithrespectto thepreviousissue
dueto theextensivenessof thechanges.
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TABLEIII

MIL-G16491 REV E (end prior rev) FIIL-G16491 REV F

Type Class( es) J’ Use

I 1 14S20230
2, 3, 4A, 4B General Specification
5, 6 MS20230
~, 8, 9 Geneml Specification

II 1,2, 3 141L-G16491/l
4A,4B,5, 6, i’,8, 9 GeneralSpecification

III I I,2, 3, 4A, 4B, 5, ‘I, 8, 9
6 I

General Specification
PS320230

I

Iv 1, 2, 3 KtL-G-16491/2
4A,4B,5,.6,7, 8, 9 GeneralSpecification

v 1,2, 3 MIL-G16J191/3
4A,40,5, 6, 7, 8, 9 GeneralSpecification

l_/ Claascodesreferencedin priorrevisionsof thisdocment areaa
follows:

class1 -

class2 -
class3 -
Class4A -
C1.SSS4B -

Class5 -
ClSSS6 -
class7“ -
ClSSS8 -
Class9 -

Custodbns:
Army-AR
Navy - YD
AirForce- 99

ReviewActivities:
Amy -GL, KI
Navy - AS
MA-IS

User Act ivit ies:
Navy - MC, SA, SH

Brass, bright finish.
Braas, nickel plated.
Bmss, blackchemicalfinish.
Btass, brightfinishandsteelor malleableiron.
Braas,blackchemicalfinish,and steelor rmlleable
ironrim. zinccoated.

cadmiumplated.
blackenamelftiish.
electmzincplated.
phosphatefinish.

Aluninuro~”naturalfinish(anodized)
Steel,
Steel,
Steel,
Steel;

PreparingActivitjj:
Alr Force - 82

Agent:
DLA - IS

(Project5325-0276)
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