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MIL-P-16594A (~ord)

30 June 1955
SUPERSEDING :
~L-p-16594 (B”f@
10 September1951.,,
NAVORD6s 1649
8 D e c e mb e r 1 9 4 4 ”
( S e e 6 . 3 )

“,. ,,. . :: “ mumir 8&mMT10N. . ,., ,..,
PROJEC-, w, RLYXETS,AND GUIDEDMISSILEWARSEADS, “INSRT’

P@I’SBMANUFACTUREOF

:.’. ,,,
1. ~o~ ‘ ;“ .;,,
1.1 TMs specification“coversgeneralrequirementsfor the Wnufacture

of the inertparte of projectiles,bombe, rockate(roc~t headsand rmket
rnotore),and guided.miaailewarheadefor”the U.S. Navy.

2 . &L I C ~ DW J WENT S
, .

2.1 The following e~clf icatiops, t?tandarde, drawioge, and ‘pubiicationu, :“
and otherelieted on the applicableBureau of Ordnance ‘list of Drawin8@’:.
eketchor detaildrawinga,of the iesueIn effecton date of Invitation
for bide, form a pert of thla epeclflcatlon:

SPECIFICATIONS

GeneralSpeclfication8for the Inspectionof Material,and afili-
cable“appendices,Including,the f01.lW ing:

AppendixII, Metale;&r&A - Definition and ‘l%ete
Appndix VII - Welding’:

Part D, Section D-bQuallf lcatto~, of Veldins PrOCe8ee8,
General

Part F, SectIonF-l-FabricationTeete for Realetance
Welding

part O, section G-1-Qualiflcatlon of Equipnt, General
Part G, sectionG-2-4ualificatlonof Spot and Seam

WeldingEquipnent- Automatically”
Timed

,.

--
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6TANDARDS

MILITARY ,.‘i!
JAN-STD-19 - Welding Symbols .

mk9-rrl-20 - Welding Terms,andDeflnitiona
MIL-STD-129 - Markingfor Shipex’itand Storage

BUI@U OF ORDNANCE

NAVORD OSTD 66 - Deeign of Inspection

PUBLICATIONS

BUREAUOF ORDNANCE

OP UOO - 06ueral Inatructionafor the
Inapectlonof Naval Ordnance

Gagea

Design, Manufacture ad
E q u i pm e n t

( C o p i e s of q e c l f l c a t i o n a , e t a n d a r d s . a n d d r a w i n g e r e q u i r e d b y c o n t r a c t o r

i n c o n n e c t i o n with qecif Ic procurementfunctionsshould;beobtainedfrom
the procuringagency or ae directedby the contractingofficer).

3. REQUIREMENTS @
3.1 G e n e r a l requirements. - Items shall be manufactured in e~rict accordance –

with the true intentof the applicableapecificationeand with the data shown
or referredto on the drauinge. It in the contractor’sreaponeibilityto
satiafythe inepactorae to conformancewith tha true intentof the terms
of the contract,applicableepacificationeand applicabledrawinge. Ex-
cept aa mc$ifiedherein,gejneralrequirementse~ll be in conformancewith
Op 400.

1
.I
.1

3 . 1 . 1 D i O c r e p a n c i e e . - “A n y d i s c r e p a n c y b e t w e e n d r a w i n g ! a n d a p e c i f l c a t i o n e ,
o r b e t w e e n a n y p e r t s o f d r a w i n g e o r a p e c i f $ c ? t i o n a , o r a n y a mb i g u i t y in
the l a n g u o g e o f a n y p e r t o f t h e c omp l e t e s p e c i f i c a t i o n s h a l l be referredto
the Bureau of Ordnance via the cognizantinepector(ace 6.2) for inter-
pretationor clarificationand the decieioriof the Bureau of Ordnanceaa
to the true intentof the applicabledrawingaand epecifi.cationashallbe
final. Contractor ahal.1not take advantageof any die~repenciea,errora
or omiaeioneof detailebut aha~ furniehiteme in accordancewith the true
;ritentof the applicabledrawingsand apeclficationa. .?:y,..

L
3.1.2 Unauthorizedpracticea.- Failureof.applicableapecificatlonsto IX’* !,

1 elude specificpracticeaor treatment epell-not.be ‘interpretedaa permitting “
r

any Such prectlceor treatmentwhich the’Irqwy Conaiderad.eleteriouaor
questionable.Alterationof defecta by haqmering,.,s=en:xw,f iuin6 Of voi+

\ or b.ildinsup of areaa by soldering, ,,welding,metal”spraying,etc.,

2 ,. ‘.’*’

1,”, I
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def ormat ion - ettherhot or cold - after specifiedPlwElcal prowrtlee have
been obtainedby heat treatmentor cold,wo~k, etc.,-eirallbe-co;gideredae
an unauthorizedpractice“unleeeepecl,ficauthorizationhae been obtained
from the Bureetiof ordna~ceIn each inetance or unleee euch practicemare
directlyauthorizedIn the applicableepecifice.tione.In general,the re-
pair and reweldingof.weldain accordancewith genertdly’acceptedprocedure
is perml.aeibleexcept?or pleceewhich have been beat treatedprior to the
propoeedrepuiror rewelding.

3.2 Material.- AU materielaehal.1conformetrlctlywith epecificationeand
requir~leted herein or the apecificationeand requirementsshownon
the applicabledrawingaunleeaaps-cifIc approvalIn writlng coveringa de-
perturetherefromsha~,have been obtainedfrom the Bureau of Ordnance(eee
6.2) prior to manufactureor uee. (See a.leo3.3).

j.z.l Alternate materiale eu?d deeign 8.- No ref erance in the applicable
epeclficationsor drawing8to allowablealternatematerialeor deaignaehal.1,
imply that the 8ubatitutionthereofat random18 permi8eible. Unleaa other-
wfzc epecified,the contractormay chooeewhich alternatehe.d.esireato fur-
nieh and ehallInformthe Bureauof Ordnanceof hi8 choice.

3.3 Freedomfrom materialdefecte

3.3.1 G e n e r a l . - F o r . ” p u i p o a a c o f t h l B a ~ c l f i c r i t . i o n “ m a t e r i a l defecte”aha~
be takena8 including‘ah,eurfaceim~rfectionaand all internal defectein
the fin18hedcomponentreeultingfrom fl.aweor lack of eoundneea.tnthe
materialof the componentor reeultingfrom improperproceedingof the material
into the ffnlehedcomponent.

3.3.1.1 Surface’.imp&fectlons.- Surfacelmperfectioneincludepite, eeame,
lape, teare,cracke,scale,bli8ter8,end otherdefectsof eimilartype.

3.3.1.2 M@rnd def~~- .Intemd defede include pip=, Leminatione,
eegregatione, internal crack8,+ ;~oaity, fh~8, inClUeiOnr3, end other
defecteof similartype.

.:. .
3.3.2 general degree of freedomfrom defects.- Unleeeotherwiseapeclfled in

applicabledrawingsand eP?cification~d unlegea epecialdesreeof internal
eoundneeeor freedomfrom eurfeceImperfectloneIe required,=omponenteehalll.
be free from excee8ive“materialdefects”. For thesecomponents,full con.
eideratlon will be givento the characteristiceoundneeeof the.type of
materialspecifiedor authorizedand the proceeseeueed in manufectura. In
general,explosivehazardwi~ not. be involveddirectlyand the requirement
ie thet “materialdefecte”ehellnot exceedthoeeencounteredin beat
commercialpracticeend shellnot affectthe serviceabilityof the compnent.

3.3.3 sPEcfal desree ~f freedomfromdefectn.- When a epecialdegreeof
Internaleoundneaaor a specialdegreeof freedomfrom eurfaceim’oerfectiona
ie required.,the applicablecompon;ntdrawingwill call.for “epac~alinternal
soundneee” or “epecial eurfece requirement”. In general, when eo epeclfied,
exploeive. hazard will be involved and the requirement Ie that the component .
s h a l l be free from “materialdefecte”of any degreethatmay be hazardouein
add.itlonto the requfrenentthat %ate.%al defecte”ehallnot affectthe
aerviceabllityof the component.

-3- -.
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3.4 Surfacefinieh.-
*

“Thasurfacefinishof all component8ehallbe in “-
accordancewith the requirements of applicable drawings and epeclficatione,
and unlees othezwlee epecified,component ehallbe free ~rom burre, eharp ‘t.
edgee.eharp corners,areaswhich fail to clean up, and rough spots.

d
.’

3.5 Workmanehi ~. - ml worlnnanehip ehall be high grade and euitable for ,rti

the purpoee intended. IJo interpretation of any part of thie or other
npPlicebleepecificationechallbe construedto relievethe contractor of
hie regponeibility.in furnishingit,amehavingthe requireddegreeeof
qualityand workmanship.

3.6 Specialpreee fite for eealin~.- When the press fit of jointsis
intendedto achievea perfectgaa-tighteeal, the applicablecomponent
drawingewill call for “SpecialPreeeFit for Sealing”. When eo epecified,
leakageof any degree throughthe aseembledjointwill be hazardous. Each
piece ehallbe free from any defector indicationof defect that makee
the attainmentof a perfectseal questionableat any place in the Joint.
Specificdefectsin regionsdesignatedae requiring“SpecialPress Fit
for Sealing”are 88 follows:

a. Non-conformancewith all dimensionaland other
the applicable&aViKI@3 .

b. Departu=e from truly cylindricalaurfaceedue
neee at any section,taper,non-uniformdiameterat all

requiremeatmof

to o-~t-of-round-

‘ectiona’bow’ e’c@
c. Presenceof surfaceimparfectione

defecteeuch as denta or acratcheamade in
leakageeven if the tendencyto leek would
the defect.

d. presenceof iriternaldefects(see
leakagewhen firat aeeem”bled,or afterwarda,due to the actionif agente
uhich are corrosiveto non-metallicinclueiona.

(ace 3.3.1. 1) and other eurface
handlfngthat might permit
be localizedat the regionof

3.3.1.2) that might rermit

e. Indication of tool marka other than circumferential(or virt,ua~y

ao) .

f. Presenceof surfaceconditionsthat might cause rougheningor
gallingof eithermating part at finalaeaemblysuch aa burre, eharpedges,
inadequateblendingof the preee f It surf ace into “adJacent eurfacea, etc.

3.7 Concentricitieaof compoeiteeurfaceQ.-
,,

When the“concantricitieaof
two or more nurfacea(one of which may be threaded)are to be controlled
to accepta “functionalgage” for the compositeeurfacethe drawingwill
ao indicateand will specifythe minimumdiemetralallowancebetween
matinspa?ta for each non-threadedeurface. The functionalgage will be
in accordancewith NAVORDOSTD 66 and, unleeaotherwisespecifiedon the
drawing,will follow the 4% rule for non-threaded“burfacee.

4
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3.8 Resicknnoewelds, spotand seam,‘steeloonponents(see6.3).- :
Surfao= to be weldedshallbe free

——. .
from%E_a~17fl%s detruseutalto

the weldtigproooss. WelAe shallhave shear strengthsequalto or greater
than the values epeoifiedon the applicabledrawings. Tect speoimensfor
shear strengthehallbe aotualproductionparts,portionsthereof,or
speoialteet speoimenswhioh oonformto productionpartswith respeotto
material.thickess, surfaceconditionsand mass distributionof mat<‘ial
within the throatof the maohina. HeIds shallbe free of oracks,pit~.tip
piolc-upor other defeotsnot aocepkablein best oosmeroialpractioe. Repre-
sentativewelds shallbe seotionedand examinedand shall show soundfused
nuggetsof di~eter at leasttwiOe Me thio~ess Of the thi~er member. It
ehallbe the contractor1e responsibilityto eatiefythe Inspeotorthat the
requiredqualityof welds is consistentlymaintained. N@hing in this speoi-
fioationshallbe interpretedas limi’:ingthe Inspeotorin ueingadditional
tastato assurethat all welds are satisfactory.In addition,exooptas
noted herein or on the applicabledrawings,the fo11OWing dooumentsapply:

JAN-STD-19
MIL-STD-20
GeneralSpeoifioationsfor Inspectionof Material,Appendix
VII,Welding,includtigPart D - SeotionD-1, Part F -
SeotionF-1, Part G - Seotion+1. Part G - SeotionG2.

3.9 Coldworked steelparts. stressrelievi+~. -

3.9.1Heat treatedcoriponents.- Heat treatedoomponente on which ooldwork
operationshave been authorized(see3.1.2) shallbe adequatelystress
relievedto assurefreedomfrom susceptibilityto orackingor subsequent
distortionas a resultof unrelievedstresse6.

3.9.2 Cold formedoomponentn.- Componentsproducedby sold formingopcrations
whioh reduceduotilityappreciablyor induceappreciableinternalstress
shallbe adequatelystressrelievedto assurefreedomfrorssusoeptibiiity
to araoklngor subsequentdistortionas a reeultof unrelievedstresses.

4. QUALITYL%XIR&NCEPROVISIONSAltiTESTF..ZQUlXEUENTS

4.1 General.- Generalrequirementsfor inspe otion shallbe in conformance
with OP 400.

4.1.1 Contractor’sinspeotion. - The oontraotorshalldetermine,by whatever
means or msthodghe deeiresand to the extentneoessary,that all supplies
and servioesand partsthereofofferedfor governmentaos.eptenoeor delivery
oonformwith the requirementsof the oontractand all associated applicable
doouments.

4.1.2Governmentinspection.- The Inspeotorshall,duringthe prooessoi
manufacturemd assembly,perform,witness.or partioi@stein suoh inspections
and teste as are requirqdby ‘AooepiwiooInspectionInstructions,n and as
otherwiseoonaideredneoeseary,to assure osnformnoe with the requirements

‘,’ -5-
,., ,
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of the oontraotand all aasoolatedapplloabledoatanents.The “Aooeptanoe @
InspectionInstruotionsnwill normally be transmitted by the Proouring
Aoti tity by offioicil oorrespondenoe, at the the inspection oo@zanOe is
&ssi@ed.

4.2 Threads.- The followingexoeptionto the “not gon gagingpreotloeas
given~ook HZtI,‘SorewThreaaStandardsfor FederalServices‘tand
supplementthereto, shallapply to’the items ooveredby this specification:

4.2.1 ‘Hot # gagin~.- h approved‘not gow gage shallnot enter or be
entered~ aistancegreaterthen one half the lengthof the threadsOP
for a distenoegreaterthan four turns,whioheveris less.

5. PREPARATION FOR DELIVERY q

5.1 PaokinQ - Items shallbe preparedand paoked for shipmentas shown
on the ap:>lloabledrawingsor ae otherwisespeoified.

5.2 Markin . - Eaoh paoking oontainershallbe marked as shown on the

applic+awings and i: aeoordanoewith StamiardMII.-STIH2Y.

6. NOTES

6.1 Intendeduse. - See 1.1
“6

6.2 Correspondenoe.- After the oontraothas been negotiated,all teohnioal_,
oorrespondenoerelattigto alternates,waivers,zsodifioations,revisions,
clarificationof drawingsor speoifioations,approvalof chemioalcomposition,
and to other teomoal data shallbe forwardedto the Buieauof Ordnanoevia
the oognizantinspeotor.

6.3 Relationte NAVORIlOS 1649.—.. - Paragraph3.8 of thie spec.ifioathn
eupersedes the requirementsof iJAVORDOS 1649,SpeoifIoationFor Spot and
Seam VieldingFor AmmunitionComponent. (Steel).

Notioe.- When Governmentdrawings,epeoifioations, or other data are used
for any purposeotherthan in oonneotionwith a definitelyrelated Government
procurenentoperationthe UnitedstatesGovernment,therebyinoursno res-.
possibilitynor any obligationwhatsoever~and the faot that the Government
may have formulated,furnished,or in any way suppliedthe said drawings,
specificationor other data, is not to be regardedby istplicationor .othenviee
as in any manner licensingthe holderor any other person or corporation,
or oonvoyingany riGhts,or permissionto manufacture,”use, or sell any
patentedinvention that may in any way be relatedthereto.

Q.
-(9-
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