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~ttmentof the Navy, and h avaihablefw use by aUdepartmentsand agencies
of the Department of Defense.

1. SCOPE

1.1 ScOp TIIis spcdiwtitm euvem carbon and a!loy steel forgings for general shipboard
application.

1.2 ChssificatioJL The carbon and alloy steel forgings are of the types and classes, as specified
(see 62).

121 Classes. Steel forgings are of the following ckses:

Yield StJwm@b
class (minimum) (MD*)

A MO,oc#o
B fm,ooo
c 100,OOO
D &l,ooo
E &i#oo
F 45,000
G 4aJ)oo
H 3qoa)

Bcn@dalaxnmmts (mmnumdat&m&~ CkktmlM“ )andaayprtilmtdM8 whichrlBqbcofu8c inhpmviag
tMdocumMu shaMbed&ifaod t&mmmmdcr, Naval Sea-~ SEA SSZ3, Depammt ofthc
Navy,W~ DC 2036WJ1OIbyudng b sdf—MdrmcdSmdadMh Documcm Inqmmxmt Propod (DD
-14%)-gatbddti--tm~k&.

AMSC N/A AREA FORG
DISTRIBUTION STATEMENT A Approved for public release; distribution is unlknited.
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I MIrA-uo93A(sH)

12z’1yp= steclforging$ afeofthe fbkwingtyp=

Iypd N’iaMo
Typon Q Mo

.

.typenx Ni
~ XV Main carbon (mdium)
‘IypeV Plain carbon (low)

I

z APPLICABLE MxwwNTS

21 SF=@cm%LdA ~ tbkwing qx!@katiOn& S~ and
handbmb fbrmapmtofthis document totheatcnt spccwed herein Uxdessotherw= “ specifi@
theissuu of theaedocumcnts are-kti intheissue of the Department of Ikfm Wof
Specifkatiow8nd Standwb (DODISS) and suppkment thcmto, eked in the solicitation (see 6.2).

SPECIFICATIONS

MILITARY

MxLS-wnwl

MILS-2409312

MTLS-24093t3

STANDARDS

FEDEIUU

FED-STD-183

MILITARY

MIIATD-271

9

=~qp~~~kv,-~- (-5X
Steel Round Bar)

Steel FOrgin= Carbon and Alloy, Heat Treated (Class ~ Carbon
S= IkMgonal Bat)

Steel Forgin~ Carbon and Alloy, Heat Treated (~ass B, A@
Steel, Hexagonal Bar)

,,
,1,

Continuous Identification Marking of Iron and Steel Products

R+remen ts for Nondestructive Testing Methocb
.

(UnkaSotkrwise indicat@ mpks of f&d and military specifkat~ standarc& and handbooks
are wailabk from the Standardization Documents Order Desk Build!ng 4D, 700 Robbins Avenue,
Phiiadelpi@ PA 19111-S094.)

22 ~t publkah The fokwing docuxnmts hmapart ofthis document to
t4ce@ent spcci6ed&rckLwcsa ~w===w=mdti c&umcnmwhicharc DOD
adopted are thcxc @ted in the bsue of the DODISS eitad m the solicitation U* othcwiae
specified, tbe issues of documents not listed in the DODISS are the issues of the documents cited
in the soliatation (see 6.2).

2
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IRON AND SXEELSOCIEIY

steel products Man@ Book Number MIWKL21O

(App~ti for copies should be ~ to the Iron and Steel Society, 410 Grnmon&ak.h Da
w~ PA MM+) ~ .

1
AMERIcm SOQEIYK)RIES’IING AND MATEIUAM (=W

A307 Stadard TaMcthods and De6nitions4br Medadod Testiqd’& ~
(DQD _)

A 700 Standard Practices for Packagin& Mark@ and Loading Methods for Steel Products
for -tic Shipment (DOD adoptod)

A 751 Standard Methods, Practi-, and Definitions for Chemical Analysis of Steel
1%’oduc@

(Application for copies should be addressed to the American Society for Testing and Materials, 1916
Rmx Stme&.PhUa@phiiq PA 19103.)

@J~ t a@ndar& and other publications are normally,avadable from the organbtkms t&at

Pm or *triiu@ tie ~men@. ~= d~enk * may be available in or through libraries
or other informational services.)

23 OmBerofpreccdenca In the event of a mnflict between the text of this document and ‘the
rekqncea eitedhemdn#e@xtof tidocument tabs pswdmoe lwhingintllia~
however, supersedes applicable law and regulations unless a speci& exemption has bccndtained

3. REQ~

3.1 Material. The material from which the forgings are made shall be manufactured by the opcn-
h~ ckctrie fum~ basic oxygen, or vacuum induction melting process. Unless otkwise specifkd
(- 62), the material shall be continuous east or east in metal molds. me primary melting may
incqorate acparate degassing or refining and may be followed by secondary melting using ekctrodag
remelting (ESR) or vacuum are remelting (VAR) (see 6.2).

*L1 DlummL Sufficient discard shall be taken from each ingot (produced of a metal mold or
continuous caster) to ensure fkxxiorn km piping and undue segregation

3&2 Rmmvcred materials. Unless otherwise specified herein (see 6.2), all equipmen~ materi~
and articb incorporated in the products covered by this specification shall be new and may be
fabricated using materials produced horn recovered materials to the maximum extent practicable
without jeopardizing the intended use. The term “recovered materials” means materials which have
been collected or recovered from solid waste and reprocess to bemme a sour= of raw materials,

3
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asopposd tovirgin rawmat.eriak Noneofti a&weshall beiD_ totneanthatti=weof
usedorrebuilt products isakwcdumbti-b-~%~ Spccifkl

322 Bod hgots. When the ingots are ~ the cc~ & the bcxM hok shallinclude

the =ntcrline of the ingot.
* ~1

3= name cutting. Metal removal by flame cutting or other thermal means shall not be
permitted after the forging has received its final thermal treatment and final nondestructiw tew

33 Cbemicd composition. Tbe chemd“ composition Ofthekl f6rgingS *%6 888-
in tabk L Both ladle and check analyses shall be performed. TIIC check analysis shd meet the
chedcal mmpdtion requirements spodfiicd in tabk I subject to the standard variations of the ES
MNOJZ21O.

3041 IkmioB tea plmpm’ty mqmhnum- Carbon md alloy steel forgings shall meet the
requkuKmts fortheprqertka sp=ifklintabkxx-

,,

..( b.

4
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MIL&24093A@H)

oftabk III- -

Tabk III. lmpcfjqur$ex

., - -yd~ ;
m’: ,&

I a, “,
+*Y ($U)) ‘ “

I

A I ,10 ‘ 15
B I(x II ]:: 15 ‘
c IaIJ
I) I, Qor III ’10 ‘ :
E I,&cKIU ; 10 30
F affm , , 10 -“ ( 50

‘(3 ‘IV 10 15
H v 10 15

35 Mmwtmant-

1

t ;:; I
!!

i

3.5.1 Haat~tment reqoasibilityo The amtractor~r manufiictumr shall dctdmnc“ the detailed
heat treatment whiah w*Uprbduoc fb~gs to meet the rcquixements of this specifxeatbn (kee 63).

,

30S-2 ~~ InordcwM@opthcrcquirdpropc~ d~czGc P@MH
shallbedthcr~ andtempercd cxqucAcd wldtempercd4 twi@w-tdm$9t=d
conditicm 5 II Ad be citkr anncai@ dxmdid or nohnalimxl ad tempered in itsfind bt-

treatcdcoditkm nmper’ing tcmpcAu’e slMilltmtbbbckYw9S0 degmesFahrenhdt ~fdcks A
1000 Tfaclassl$ andlOSOTl&&ss CUmxq@W

30!593SW mlimdng. At the discmtmn“ of the contractor or when specified by the cOW~
atyasm=+fmmmtwybp=fb- Oabrgings*Snd~h- -
tbe meas~

z
mtumslmllbcatkamt6@T, bakwtwempedn& ~e~-

forgi+In@$8@s weldrepairs h- boenperbmed fir finalkattrea~~~ti
stress rdkf droll be judged by the mntracting activity.

3.6J Repdr by weldlmg. Forgings shall not be repaired without qmcific approval of the
contractkg activity. When weld repair is app~ the contracting activity shaU speci@ the applicable
fabricatkxt documen~

6
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~=) .,,,,

3.10 N~ testing.

301e01 ~putkkte$tinge For#ngs%hanbe mag&tk - -M Au indications over
l/Binch inkngth orany6square inchmthatahi~its 10ormore indications equal toorgrcater
than 1/16 inch in kng@ shall be rejected or repaired as specifkd in 3.6.

3.1(LZ Ul&uodc tipectlon. W@enspecifkd (see 62), fbrgings shall be ultrasonic tested. Unless
OtheWfSC - (= ’64, the m~bcfkefnn ndidiscwtinuit ithat exceed those
exhiiited by the calibration stink k 8Cc0nke Wkh MWSX’D-271.

4. QUAWIY ASSU$ANCE PROVISIONS . I )

4.1 ~ fbr$na~ Unless otherwk qxdfied in the aontract or purchase order
(see 62> the mntractor is ruponsible fm the pdxmmce

(

of all inspedon requirements
laminations andt@stqas-heaeim Exccptas

01’&, *
~?p=if=hkmwm~

mnwctur mayusehis ownorqcttbcr fhdlhksadtabk fbrthc - ncc of the
inspection req uirements specifkd hereiq unless cliqprcwed ~ the Government. The Gowmment
rcsewes tberight topdorm anydtheiqmdcms sctfixth hdkspedfication whery such
● ●

~m~~b-ws~bd*dommpmwq*n&

4.1.1 Rarponibility for cmrnpti All items shall meet all roquiremcnts of sections 3 and 5.
~ek~titibt ictis~~a~~t iwn~w’stik~on
system or quality program The abaencc of any inspection req uirements in the specification shall not
relkve the contractor of the responst%ility of ensuring that W products or fipplics submitted to the
Government for acceptance mmply with al! requirements of the contract. Sampling inspectio~ as part

7
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421 IA

a

b.

Al! forgings of the same type and sk, weighing less than 1(XMpounds produced from
oncb~ti’beat~-httbtsa!ttc ~thargeor~ae0ntinmu$~6r
thc$ame@cMlduicm60ftteatitigowq)edM”cw4houm

1
Each forging weighing not less than 1000 pounds.

Aot

42.2 Number of test specimens.

-1 C&miul ehack analysk One chexni@ check analysis specimen shall be taken from cacb
[8ec 421). ,

.

a.

b.

c

Tension testing. me number of test specimens for tension testing shaIl be as folIows:

l%r kw~ we@ing 1000 poun& or mote and not k than 8 I=t ~ one tension
1

test speeimcn shall be taken from each epcl of @ forging.

For forgings weighing 1O(M)pounds or more and less than 8 feet long, one tension test
specimen shall be taken from the top (with res~ tO* ~t h@Ot)Of* f~&

For forgings weighing less than 1000 pounds one tension tit $- sh~ ~ *
from Cach 10L

~~ ~PcxtQf~__~~bxn@~=h~QL,

prdongation$.

423.1 Cbmdca! amdysb. Sampics m~ be taken from broken tensile specimens..

&Z32 Tcadon tuti+ Specimens for tension testing Ad be taken at mid-radius of rounds; o
mid-wall thkknes of bored forgings; or mid-thickness, quarter width of other forgings.

8
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4XKI Impct testhg* Spechemforirnpact ~ahaU&-titi@p-~tin
of the forgin~ with rqxzt to the as-cast ingot. The spdmens shaubetaken atkastl inch-
the&Kg@dsW&dll ckngthoftbe 8pe Gimcos)aaAl batakGnin thcdirCAon thatthcateeJi8 most
drawm TbelongdireCt= “ Ofthenotch shall benormalto thenem= fqedsurfaoe

43 Md@mmdwtcatiaga .

&xl V18nlaaddimmabd =lda—am Each fct@4@4tmamiwd#brcQoMma-to
tha$peci&d “dimcw-and~——beemulmal “ bya-isuallnet40diP~
with ~271 : &$erxninc that @w =@==@ of-w=@=--- (-*n’-
forging shall be visually inspected over its entire surface after heat treatmen~ We= ~ and
machining operations are completed (see 3.9).

4s2 M8gndcjnu%ick exadnatkw Each forging shall be aamined by the magnetic particle
method in accordance with MILSX’13-271 to determine that the requirements confbrm to 3.10.1. F&
magnetic partick inspection of finished machined pa~ the yoke method shall be used to prevent
arc-strbso nthlemxhineds wface. \

4SS Ultmsonk testing. When specified (see 62) each fixging shall be uamined by the
ultrasonic method in accordance with MKL-STD-271. me forging shall be tested in both axial and
longitudinal direction using either a shear or longitudinal wave, whichever is applicable to the
geometry of the forging (see 3.9 and 3.10.2).

441 ChcAcaJ aMlysh Chemical or spectrographic maiysishall be inaadance withASTM
A 751 to determine mmpiiance with 3.3.

4.42 Tcmrion tea~ Standard round shall be tested in moordance with ASTM A 370 to determine
compliamx with 3.4.L Tension tests shall be pdormed after the final heat trcatmenL

US Cbupy “V”notch impact test When spedied (see 62) the charpy “V” notch test specimen
Shall betestudinaaxxdmx withASIMA370at thctunpcmture spac&din @bk HLImpacttuts
shall be per&reed after the final heattrutment-

45 R-

45J ~ analyaia xwtest When a sample fbrging fails to meet the chemical requirements
of table I, each forging in the lot maybe analyzal to determine compliance with tabk L lle sampies
shall be taken as specified in4.23.

9
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* t.?

L Elongation ortedlKtkm ofaleaWh#eiB !mgrWsat=than2pcmnmt bek=tlle*um.

b. Tudkandyidd strcngthamno~than 10001Mn20utaide ofthcran@miw

‘ e wfn@lltt 8v&a@bw#mMt&ad mwplu9wBm ‘m&iimm’8ad m $bgk
Wstisgreawrthann!mtjxnraawknw?heahiudlm

46 ~~ WhmtW9tdbaimpotM~ fftb13fetaobof4!L2f&ato’mx9ct
tbemqdmmm ts’atwBle’IhlrtaMmfubMreaH Ofthekluhallbepemitbd -t
tratmlentihalHtcu @pedkwnM.’*- tmat@En~ tbe Iotdidi Uuu9t:di hdquknd
of Wssp&!WMW .,, . t . ,., 44(

.< ,

47 Rqjedku When any forging representing a lot fails to conform to the requirements of this
s~ tihtidb~m-,ddqghttihmdbtid
detemined to meet the requkWwtXs of this specification.

48$ bpactimof~ %mpkpackagesa nd~andthe~ofh~
-S ~ mmkhIg for shipment and storage shall be in accmxhnce with the requiremen~ “of
section 5adtbedocwnent8s pedkdtheroim

5. PACKAGING

sol ~ Preurva tion shall be sufficient to afKordadequate protection agaixxt ~
detcriom~ and phykal dam@e chn+ng%hipmWKnn the mpp!ysouroe to t$e ~“aetivi~and
until earty material use. f’

W ~ PAingWbf~Wha~ Which will crmmre-=@-= w
mmmoncarrkr andwill affodiprOk060n hgaitw phyuicddatndgedwitig shipxnerlkfiw! thU$q@y
murce to the using activity for early material use

!

53-. ~-k $WIlwplWitle$t) fHMeMtWfW!l&!$mt!!xtMW
shipping containers m accordancewith the contractm’smmmemhd pfactke. The inb!matkm shall
include mxnendatum, national stock number, mntract or order number, contractor’s name, and the
ddnatkm

S4clmmmklp reservatio~pac~ ad marking. The material shall be packaged in
accdancuwith ASTM AX1Ofmthe kwdsspecifkd (see6.2).

10
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62 Acquhsitiom qdmmeBt& Acquisition documents must spec@ the f~~ .

&

b.

c.

CL

e.

f.

&“

h.

i.

j-

Ic.

1.

m.

m

TItlq number, and date of this specification

The class and type of steel required (see 12)

Issue of DODISS to be cited in the solicitation, and if requi~ the qiecifk *W of
individual documents referenced (see 21.1 and 22)

Whether special reeking practices are required (see 3.1)

Whether continuous aastiing is prohibited (see 3.1) ~ I

Whether virgin raw materials are required (see 3.1.2)

When transverse mechanical properties are desired (see 3.4)

When impact testing is required (see 3.42 and 4.3.3)

Dimensions and tolerances required (see 3.7)

When identification marking is not required (see 3.8)

When marking other than indentation stamping is required (see 3.8)

When ultrasonic examination is required (see 3.10.2)

Ultrasonic examination acceptance criteria if other than as specified (see 3.10.2)

Preservation, packing, and marking requirements (see 5.4).

6S Consideration of data rcquircmcn~ The following data requirements should be mnsidered
when this specifim tion is applied on a contrac~ The applicable Data Item Descriptions (DID’s)
should be revkwed in injunction with the specific acquisition to ensure that only essential data are
requestedprovided and that the DID’s are tailored to reflect the requirements of the specitic
acquisition- To ensure correct contractual application of the data requirements, a Contract Data
Requirements List (T3D Form 1423) must be prepared to obtain the da~ except when DOD FAR
Supplement 27.475-1 exempts the requirement for a DD Form 1423.

11
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Rcfermcc ~ DID Nmmber DID 71tk S- Tdlos’hg

casting
I.ng@as-cast
--l=’’” ““

. I ,?

Testing, nondestructive I 4
,, .!. !1

Testi~ tension !,’

tLsamBg8sh4Bmpxw51msis- Iufaq#d M@m&m8’8mmMtmadin*’~ teidaiti@
changes with respect to the previous issue due to the U&M&C- of the cm *

!,. .

!

... -, ,,. .,

.

P- activity
Navy - SEI

(w- FORG-N190)

,{, .. ,., ,. ‘, .,,..
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.
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. .

,:
,“
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.
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MILS-24U93A(SH)

APPENDIX

CERTIFICATION/DATAREPORT TEcKmCAL4 CONTENT REQImEMENm

la SCOPE

10.1 ~ This appendix wvers the content requirements of the ~tion of quality
~ This appendix is mandatory only when data item description DI-MKSCWK’78 is ated
on the DD Rxm 1423.

20. APPIXXBLE ~

This section is not applicable to this appendix

30. CERTIFICATE Corrrm’r

30.1 CaW’lcate conten~ For each lot of material offered for acceptance, the certificate shall
include actual data of specified chemical and mechanical tests and a record of final heat treatmen~
Quli~t* rCSUItSof nondeste tests and other inspections or tests shaII be recorded on the
certificate W certificate shaIl state that each lot has been Sampla tested and inspected as spedid
herein and that the manufacturer has maintained manufacturing prmcedu- and pmcti= to produce
forgings to meet the minimum property requirements throughout the forging. The certificate shall
identifjrthe clas, type, drawing or die number, heat, and heat treatment iot which are marked on the
forgings to provide traceability (see 3.8). ‘X’hecertifiite shall state that each lot meets ali
requirements as specified herein and shall be signed by a responsible representative of the mntmctor.

30.2 IWwh@kation provision= Where testcertificatesissueby the manufiwturer contain the
above data mquirernents, a separate certificate of conformance will not be requested from the
contractor.

13
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I

STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

1. Thepreparingacthitymust compkta blocks 1, 2,3,md 8. In block 1, both the document number and revision
hshould be givm=

2. lhasubmitterofthisfonnmustcomplet~ blocks4, S, 6, ●nd 7.

3. The preparing xtivity mustprovide ● reply withh 30 daysfrom receiptof the form.

NOl’E: TM form may not be used to faquest copies of documants, nor to fequest waivem, of clarification of
raquirumants on CW’MntCalbacts Gnwnmts submittad on this form do not constitute or imply authorization to
W8kaanyportho’fthafw fwnad -m-w of to m ambactd fequimments

MIL-S-24093A(SH)

L -MM ACTMTY

WE TEc~I(JAL POINT OF CONTACT: b. TELEPHONE (#rid* Area Code)

Mr. John Fomey, SIM 5142 “$8?’%8?%Z05
I

%2;?0!?
L I

c. AooREss (MChd Z@ cod!) IF YOU 00 MOT RKWW A REMY WHIM 45 OAVS, CONTACT: 1

COMMANDER , NAVAL SEA SYSTEMS COMMAND Dofensa Quality ●nd Standardization office

SEA55Z3 5203 Leesburg Pike, Suite 1403, Falls Church, VA 22041-3466
Tde@Ion4 (703) 7S6-2340 AUTOVON 289-2340

DO Form 1426, ~ 89 1W2S0
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