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MILITARY SPECIFICATION

STEEL FORGINGS, CARBON AND ALLOY
HEAT TREATED -

This specification is approved for use by the Neval Sea Systems Command,

Department of the Navy, and is available for use by all departments and agencies

of{heDepartmmochfauc. .
1. SCOPE

11 Scope. This specification covers carbon and alloy steel forgings for general shipboard
application.

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

12.1 Classes, Steel forgings are of the following classes:

Yield
(minimum) (Ib/in?)

ArMm

]

20,000
100,000
80,000
65,000
45,000
40,000
30,000

mammcdw>

Comments, suggestions, or questions on this document should be addressed to: Commander, Naval Sea
Systems Command, ATTN: SEA 05S, 1333 Isaac Hull Avenue, SE, Stop 5160, Washington Navy Yard DC

20376-5160 or emailed to CommandStandards@navy.mil, with the subject line “Document Comment”. Since
contact information can change, you may want to verify the currency of this address information using the

ASSIST Online database at https://assist.dla.mil.

AMSC N/A : ' AREA FORG
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.,
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122 Types. Steel forgings are of the following types:

Typel -NiCrMo
Tged CrMo

N .
Type IV Piain carbon (medium)
Type V  Plain carbon (low)

2 APPLICABLEDOCUMENTS
I, R
21 WMNM 'Iheioﬂmng:peancahom,:nmuds,md
handbooks form a part of this document to the extent specificd herein. Unless otherwise specified, |
the issues of these documents are those listed in the issuc of the Department of Defense Index of
Spec:ﬁa&eram! Stendards (DODISS) andsuppk:mcnt tbercte, cited in m:w!!dtaﬁon (zee 6.2).

SPEC[HCA‘I’IONS
MILITARY
MIL-S-24093/1 S&edFomnp,CubonandAﬂoyHeﬁTmﬂed(Qa-BAlhy
Steel Round Bar)
MIL-S-24093/2 Steel Forgings, Carbon and Alloy, Heat Treated (Class H, Carbon
: : Steel, Hexagonal Bar)
MIL~S-2409373 Steel Forgings, Carbon and Alloy, Heat Treated (Class B, Alloy
Steel, Hexagonal Bar)
STANDARDS o

FED-STD-183 Continuous Identification Marking of Iron and Steel Prﬁducts
MILITARY
MIL-STD-271 Requirements for Nondestructive Testing Methods

(Unless otberwise indicated, copies of fiederal and military specifications, standards, and handbooks
are available from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.)

22 Noa-Goverameat publicatiozs. The following documents form a part of this documeat to
the extent specified herein. Unless otherwise specified, the issues of the documents which are DOD
mpwdmmmcmwdmmcmmofmeDODISdedmthesoliataﬂon.Unlmothem
specified, the issucs of documents not listed in the DODISS are the issues of the documents cited

in the solicitation (see 6.2).
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IRON AND STEEL SOCIETY
Steel Products Manual, Book Number MN02-210

(Application for copies shouid be addressed to the Iron and Steel Society, 410 Commonwealth Drive,
Warrsodale, PA 15085,) . , , , : .. :

AMERICAN SOCIETY. FOR TESTING AND MATERIALS (ASTM) -
"A307 . Standard Test Methods and. Definitions. for Mechanical Testing of Steel Products
- (DOD adopted) o . '

A 700 Standard Practices for Packaging, Marking, and Loading Methods for Steel Products
for Dosmestic Shipment (DOD adopted) : : ~

A 751 Standard Methods, Practices, and Definitions for Chemical Analysis of Steel
Products

(Application for copies should be addressed to the American Society for Testing and Materials, 1916
Race Street,.Philadelphia, PA-19103.) : . iy ..

(Noa-Government standards and other publications arc normally available from the organizations that
prepare or distribute the documents. These documents also may be availabie in or through libraries
or other informational services.)

23 Order of precedence. In the event of 3 conflict between the text of this document and the
- references cited herein, the text of this document takes precedance, Nothing in this documeat,
however, supersedes applicable laws and regulations unless a specific exemption has been abtained.

3. REQUIREMENTS

3.1 Material. The material from which the forgings are made shall be manufactured by the open-
hearth, electric furnace, basic oxygen, or vacuum induction melting process. Unless otherwise specified
(see 62), the material shall be continuous cast or cast in metal molds. The primary melting may
incorporate separate degassing or refining and may be foliowed by secondary melting using electroslag
remelting (ESR) or vacuum arc remelting (VAR) (zee 6.2).

3.L1 Discard. Sufficient discard shall be taken from each ingot (produced of a metal mold or
continuous caster) to ensure freedom from piping and undue segregation.

3.12 Recovered materials. Unless otherwise specified berein (see 6.2), all equipment, material,
and articles incorporated in the products covered by this specification shall be new and may be
fabricated using materials produced from recovered materials to the maximum extent practicable
without jeopardizing the intended use. The term "recovered materiais® means materials which have
been collected or recovered from solid waste and reprocessed 1o become a source of raw materials,

3
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as opposed to virgin raw materials. None of the above shall be interpreted to mean that the use of
m«mxmwawmm&mﬁmmmmmﬁd

a2 Foqhgm . _

321 Reductica. newmmmdmmmﬂmmmmm.mnm

be less than 3 to 1. Palms, flanges, and other enlargemeats on forgings need not be reduced to the .
ratio of 3 to 1, but shall be reduced in a: ratio of not less than ‘1.7 to 1. If bored ingots are used, the

wall of the ingot shall be reduced to at least 1/2 of its original thickness, or the reduction of arca shall

be atleast 3 to 1. Whore sz upsstting operation.is amployed, of the Sorgiay cipairdedf on a thandrel,
mmmuwmdwmmmtdmummumutmﬁdnmm

theammﬂmofthemgotandofthcforpngnrequned.

3.2.2 Borodlngo!s. Whenthemgouarebarad,thecemeﬁmeofmeboﬁdholeshallmclnde
the ccutcrlinc of t.hc mgot. L

P

323 Flame cutting, Metalrcmovalbyﬁamccumngorotherthcmalmmshlllnotbc
permitted after the forging has received its final thermal treatment and final nondestructive test.

33 Chemical composition. The chemical composition of the steel forgings shelt be as specified
in table L Both ladle and check analyses shall be performed. The check analysis shall meet the
chemical composition reqmrementupadﬁedin hblelsnbyeettothcmndardmauomoﬂbelss
MNG2-210.

34 Mechanical properties.

344 Tension test property roguirements. Carbon and alloy steci t'orgmg:shallmet&e
requumt&:rtheproperﬁaspeaﬁedintxblen
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342 l-p;trqulmena. Whennpeﬁﬂd(mmuedfntpnpmnmectthcmqmm
oftable L. .

Table IIL: Impact properties.

O.H'V'mﬂn

_ el Tew wt - |-
Clane Type . of3
- RN It (i) -
) Fz3 . (@ad)
A 1 130 15
B TorDl ‘o 15!
c locHl . : 30
D 11,0 ; m ' B0
B I, I, oc 11 - T | 30
F Dom ., . . 10 -, 30
- @ ™v : " 10 15
H v . 10 18

ING singie 128t shon Ml below the SpEaEd vame by moce than S foot-pounds (D).

3.5 Heat treatment.

. Lo o ‘
3.5.1 Heat treatment responsibility. The cantractor-or manufacturer shall deterimine the detailed
heat treatment which will produce forgings to meet the requirements of this specification (see 6.3)

352 Class ristictions. momwda;bpunmmmmmmmmpwha
shall be either ormalized and tempered of quenched:and tempered. in theif final heatdreuted
condition..Class H shall be.cither annealed, nbrmalized or normalized and tempered in its final heat-
uuMm%mangmeuWMdememmwmA.
1000‘F£ordm8,and1050°FforclasCthmuth .

353 Stress selleving. At thcdwetwnofthccontractororwbcnspenﬁedbythemn&achn‘
activity a stress relief treatmeat may be performed oa forgings after final machining, in which case .
the stress volicf ture shall be at least 5¢ °F, below the tempering-temporature applied t‘
forging. In casds weldrepan:hmbwnpafmmeda&crﬁnalhutmmpemdfm
stress relief shall bc judged by the contracting activity.

36 R:pdrqldefects.
3.6.1 Repair by weiding, Foxgmgs shall not be repaired without specific approval of the

contracting activity. When weld repair is approved, the contracting activity shall specify the applicable
fabrication document.
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342 mwm.nm Defects.or defoctive ancas may be remored by grinding .
or chipping provided the.arees involved are well fajred into the surrounding sreas and suificient stock .
nmmm&mmﬁmmamﬁd&&wﬁumﬁ.mmm
the defective volume shall be completely removed.

3,7 Dimensions, mpmmmmmmstm(muy
The forgings shall bave sufficient stock to permit finishing.

3.8 Ldentificntion marking, Lniems: m(mmmwnmm
indelibly marked with a forging number which the menwbscturer,-best, heat treatment
lot, specification, class, and type of the forging. Each forging weighing greater than 250 pounds shall
be markod, with the contractor’s nama:or. frademark, the specification number. tlaen, fype, deawing,
or dic number, and heat or forging number. Unless otherwise specified (see 6.2) the markings shall
beindentaﬁonstampei

I (3

38 sm mmmwmmmm;mmmmm
nicks, gouges, porosity, excessive noametallic inclusions, and segregation that may detrimentally affect
their suitability for the service intended, as determined by visual examination and the applicable
nondestructive tests,

3.10 Noadestructive testing.

3.10.1 Migmeiic particle testing. Forgings shall be magnetic pafticle tested. All indications over
18 inch in length or any 6 square inch area that exhibits 10 or more indications equal to or greater

than 1/16 inch in length, shall be rejected or repaired as specified in 3.6.

3.10.2 Ultrasonic inspection. When specified (see 6.2), forgings shall be ultrasonic tested. Unless

othawiscsped&d(see&),tbcfmgmp free from afl discontinuities that exceed those
exhibited by tbecalibrauon SM -ﬁmm MIL-STD-271.

4. QUAII!‘YASSURANCEPROVISIONS... o .

41 msﬂﬂ%‘y.“-arthaﬁﬁ. Unlesothawmsmﬂﬁedintheconm«pmhasemdcr
(see 62), the conmtractor is respomsible for the performance of all inspection requirements
(cxaminations and tests) as berein. as otherwige in the contract or
e e s e e e e
inspection requirements specified herein, unless disapproved by the Government. The Government
mﬂw@twpafommyoftbehnpecﬁomwttorminthe:pedﬁaﬁonwherfsmh
mmmdmedmrymmmmppﬁuandmvhmfommpmmm&

4.11 Respomsibility for compliance. All items shall meet ail requirements of sections 3 and 5.
Thehnpeuhonsetfoﬁhintbkspedﬁeaﬁomhaﬂbewmeapmoﬂhemm s overall inspection

system or quality program. The absence of any inspection requirements in the specification shall not
- relieve the contractor of the responsibility of ensuring that all products or supplies submitted to the

Government for acceptance comply with all requirements of the contract. Sampling inspection, as part
7
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dhwmhmm.mmeMme
bowever, mmwwmammmdmmumm

m&auwmﬁtmammwwlwm

42 Samplizg,

421 Lot

42.11 Chemical sualysie. ‘Foripurposes of 'ﬁsrchuhulonpeeuopaphomlyu,a
HMW&&W;MWW&

IR B
a1a Mnuﬁnpam Fmpwdwhmhlmdimpuumabtm
consist-of the following:

& All forgings of the same type and size, weighing less than 100 pounds produwd from
" one heat, andt heat-treated i the samie fumsice tharge or by a continnous process under
tbeamgeondimmofmﬁngoveup«hddﬂm

b. Each forging weighing not less than 1000 pounds.
42.2 Nember of test specimens.

42.2.1 Qealmlehecksaalysts. One cbcmlcalcheckanalywspeamenshallbctakenﬁomeach
lot (sec 4.2.1). ,

4222 Teuslon testing. The number of test specimens for tcnsion testing shall be as follows:

a. For forgmgs ‘weighing 1000 pounds or more and not less than 8 feet long, one tension
test specimen shall be taken from each epd of the forging.

b. For forgings weighing 1000 pounds or more and less than 8 fect long, one tension test
specimen shall be taken from the top (with respect to’ the ds-cast ifigoat) of each forging.

¢ For forgings weighing less than 1000 pounds ons tension test spesimen shall be taken
from cach lot,

4223 Impact.testing. Ope set of three impact, specimens shall be taken from each Iat,.

423 Loaﬂo-ofmtspednm Pmbngammzhnﬂhepmﬂedonhrpngsﬂotuhngm
memmhuttmwdhmafwgmgmbedauoyedmlwuotpmudm

prolongations.
423.1 Chemical apalysis. Samples may be taken from broken tensile specimens.

4232 Teasion tutlng. Specimens for tension testing shall be taken at tmd-radius of rounds;
mid-wall thickness of bored forgings; or mid-thickness, quarter width of other forgings.

8
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4233 Impact testing. Speamcmformpadnsung:hdlbcm&omthctoppmbnphon
ofthct‘orgmgswithrecpectwtheswtmgotﬁespemmmshaﬂbetnkenatlaastlmchbebw
the forped surfsce. The leagth of the spacimen shall be takea in the direction that the steel is most
dmmehelongdirecuonoftbcnowhshaﬂbenomalmthemﬁxgedsm

424 Defoctive specimen. !fanytsupeummhobvmddgcuvcmngorobvnm
lack of continuity of metal, it may be discarded and another selected.

43 Nomdestructive testing,

43.1 Visual aad dimensional examinstion. Each forging shall be.examined for conformance to
mmwmwmmumwumwmw

with MIL-STD-271 to determine thst the requirements of this specification are met (see 1.7). Each
forgmgsha.lbcvnsuallymspectedmiummaur&maﬁahutmmgmrdgzm

machining opemtxons are completed (see 3.9).

432 Moagnetic particle examination, Eachforgmgshallbecxammedbythemagnctapamdc
method in accordance with MIL-STD-271 to determine that the requirements conform to 3.10.1. For
magnetic particle inspection of finished machined parts, the yoke method shall be used to prevent
arc-strikes on the machined surface.

433 Ultrasonic tsting. When specified (sce 6.2) cach forging shall be examined by the
ultrzeonic method in accordance with MIL-STD-271. The 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).

4.4 Test procedure.

441 Chemical analysis. Chemical or spectrographic analysis shall be in accordance with ASTM
A 751 to determine compliance with 3.3,

4.4.2 Teansion test, Standard round shall be tested in accordance with ASTM A 370 to determine
compliance with 3.4.1. Tension. tests ghall be performed after the final heat treatment.

443 Charpy "V" motch impact test. When specified (see 6.2) the charpy "V™ notch test specimen
shﬂbetahdmmtdancemthASlMA”O:tthe@perﬂumtpeaﬁedmubhHlem tests
shall be performed after the final heat treatment.

4.5 Retests.

45.1 Cacmical analysis retest. When a sample forging fails to meet the chemical requirements
of table I, each forging in the lot may be analyzed to determine compliapce with table L The samples
shall be taken as specified in 4.2.3.
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mmmmm thuuihallbepummedwba:.

[N wm«mmdmmhmmmzmmum
b. Tensile and yield strength are no greater than 1000 Ib/in? outside of the range limits.

' The hmphet avérigt i no greitelitie 26500 pouids balow 14 tildianeyand fo digh
test i greater than § Eiotpcimds below the minkmimt,

Retest specimens shall be taken adiscent to the locations where the original ipecimens were taken.

4.6 Rebhost trestmewt. When thé sensilo or impact specimena, or the retests of 4.5.2 faill to meet
the requirements’ of table ‘T or tsbis 111, reheat treatment of the lot shall be permitied. Reheat
treatment shai-be lupeuﬁd!’h” AMMWL thelonhnmedtn tharequrunents‘

of thiks spatBierth. -

4.7 Rejecilen. When any forging representing a lot fails to conform to the requirements of ths

specification, the Iot shall be subjected to rejection, and each forging in'thst lot shall be tested and
dct:tmnedtomsc! the mqu!rémenes of this spcciﬁcation.

4.3 Inspection of packaging. Samolepaekaguandpech,mdtbei'ﬁspwlmofinpm
packing, and marking for shipment and storage shall be in accordance with the requirements of
msmmedowmennspecﬁedth«em. : .

5. PACKAGING
(The packaging requirements specified herein apply only for direct dovemment acquisiﬁon.)

5.1 Precsyvation, Preservation shall be sufficient to efford adequate protection aguut corresion,
deterioration, and-physical demaye: durimg shipment-from' thewpplym m the ueing-activity and
until early material use.

$2 Packimg. Packing shall be sccomplished in a manner which ‘will epsure soceptance by
common carrier and will afford protection gainst physical damésige dutitig shipment fron the supply
soutcetothcumgacumyforeadymtcrnluse.

5.3 ’iﬂrii-i. mwmmwpmmmm mm&
shipping containes in accordance with the contractor’s commercial practice. The information shall
include nomenclature, national stock number, contract or order number, contractor’s name, and the

destination.

$4 "Commercial preservation, packing, and marking. The material shall be packaged in
accordance with ASTM A 700 for the levels specified (sce 6.2).

10
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6. NOTES

(This section contains information of a general or explanatory nature that may be bdp-ful, but is not
manxiatory.)

&1 Ixtendad mse, The carbon and alloy steet forgings covered by this specification are intended
for general shipboard applications.
62 Acquisition requircmeats. Anquisition documents must specify the following:
a. Title, number, and date of this specification . '

b. The class and type of steel required (sec 1.2)

c. Issue of DODISS to be cited in the solicitation, and if required, the ="~"“" fasue of
individual documents referenced (see 2.1.1 and 2.2)

Whether special melting practices are required (see 3.1)

Whether continuous casting is prohibited (sec 3.1)

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 {dentification 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)

m. Ultrasonic examination acceptance criteria if other than as specified (see 3.10.2)
n. Preservation, packing, and marking requirements (see 5.4).

Fe™™propp

—
14

63 Consideration of data requirements. The following data requirements should be considered
when this speuﬁcatnon is applied on a contract. The apphcablc Data Item Descriptions (DID’s)
should be reviewed in conjunction with the specific acquisition to ensure that only essential data are
requested/provided and that the DID'’s are tailored to reflect the requirements of the specific
acquisition. To ensure correct contractual application of the data requirements, a Contract Data
Requirements List (DD Form 1423) must be prepared to cbtain the data, except when DOD FAR
Supplement 27.475-1 exempts the requirement for a DD Form 1423,

11
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Reference Paragraph DID Number DID Title Suggested Tailoring
35.1 and sppendix>1 ¢ - HDIMIBCHIST8 |- CerdBeston/Det =i M . . o
report :

Ths sbove DID's wens thoss cleared as pf the date gf shis mmmmg’ﬁ
5010.12-1,, + uisition Management Systems and Dats Requirements Control 'AMED)
hr&uxlghﬁqmmmmnoqumdwdbm‘:mdumthcbbfamlfg.

lomcoume oot’s 1 FETITT VYT TRy PSR SN PN CIRRER T PR Y Y N TYUNON P PO S A , 3
64 berm . : - " . R T le N ”
Casting
Ingot, as-cast
Testing, nondestructive N A oo
Testing, tension ) L L .

6.5 Changes from previous issue. The margins of this specification are marked with vertical lines to
indicate where changes from the previous issue were made. This was done as a convenience only and the
Government assumes no liability whatsoever for any inaccuracies in these notations. Bidders and contractors
are cautioned to evaluate the requirements of this document based on the entire content irrespective of the
marginal notations and relationship to the last previous issue.

Preparing Activity:
Navy - SH
(Project FORG-2012-001)

NOTE: The activities listed above were interested in this document as of the date of this document.
Since organizations and responsibilities can change, you should verify the carrency of the information above
using the ASSIST Online database at https://assist.dla.mil.

12
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APPENDIX

CERTIFICATION/DATA REPORT TECHNICAL CONTENT REQUIREMENTS

10. SCOPE

101 Scope. This appendix covers the content requirements of the certification of quality
conformance. This appendix is mandatory only when data item description DI-MISC-80678 is cited
on the DD Form 1423,

20. APPLICABLE DOCUMENTS
Thiz section & not applicable to this appendix.
30. CERTIFICATE CONTENT

301 Certificate content. For each lot of matérial offered for acceptance, the certificate shall
include actual data of specified chemical and mechanical tests and a record of final heat treatment.
Qualitative results of nondestructive tests and other inspections or tests shall be recorded on the
certificate. The certificate shall state that each lot has been sampied, tested and inspected as specified
herein and that the manufacturer has maintained manufacturing procedures and practices to produce
forgings to meet the minimum property requirements throughout the forging. The certificate shall
identify the class, type, drawing or dic number, heat, and heat treatment lot which are marked on the
forgings to provide traceability (see 3.8). The certificate shall state that each lot meets all
requirements as specified herein and shall be signed by a responsible representative of the contractor.

302 Nonduplication provision. Where test certificates issue by the manufacturer contain the

above data requircments, a separate certificate of conformance will not be requested from the
contractor.

13



