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NILXTARY SPECIFICATION

STEEL, CHROKE-NICKELMXYBDRWM (8630) BARS AND
REFORGIW STCCK (AIRCRAFT QUALITY)

This specificationis mandatory for use by all Depart-
ments and Agencies of the Departmentof Defense.

1. SCOPE

1.1 z. - This specificationcover.?steel bars and reforghg stock of
aircraft quality.

1.2 Claosificatlon.-

1.2.1 Physical conditions.- Material shall be in one of the follewing
physical conditions,as epecified (see 6.z):

(A) Ae fergad
(B) Ae rolled
(C) Annealed
(D) Nornudizad
(E) Rtudensd and tampered

1.2.2 Surface conditions. - Material shall be In one of the following
eurface condition, ae specified (eee 6.2):

(1) Black as forged or rolled
(2) pickled or blast cleaned
(3) Rough turned
(L) Cold drawn
(5) Tux’m?d,ground, and polished.

2. APPLICABLE CHXLJME?TS

2.1 The fol.1.owingdocuments,
for bids or request for proposal,
specified herein:

SPECIFICATION

military

of the issue in affect on date of invitation
form a part of thie specificationto the extent

MIL-I-686B InspectionProcess, Magnetic Particle

m

I
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STANDARDS

Federal

Fed. Test Method Metals; Test Methods
Std.No. 151

Fed. Std. No. 183 ContinuousIdentification
Iron and Steel Products

Marking of

NI&STo-163 Steel Mill Productg,Preparationfor
Shipment and Storage

MILSTC+30 MacrographStandardsfor Steel Bars,
Billets,and Blooms

(Copiesof specifications,standards,drawings,and publicationsrequired
by suppliersin connectionwith specificprocurementfictions should be obtained
from the procuringactivityor as directedby the contractingofficer.)

2.2 Other publications.- The follcwingdocumentsform a part of this
specificationto the extent specifiedherein. Unless othemise indicated,the
issue in effect on date of invitationfor bids or request for proposalshall
appti:

Society of AutomotiveEw@eers, Inc.

AMS2251 Tolerances,Alloy Steel Bare
AM32301 AircraftQuality Steel Cleanliness-Nagnetic

Particle InspectionProcedure
AM9261+0 MagneticParticle Inspection

(Copies of AerospaceMaterialSpecificationsmay be obtainedfrom the
Society of AutomotiveFngineers,kc., 4S5 Ldngton Avenue, New York, N.Y.,10017.)

3. REQu~s

3.1 Material.- The eteel shall be of aircraftquallty. The material shall
be magnetic particleirmpectedin accordancewith MIL-I-6B69or M2640. The
quality requirementsof paragraph3.3 entitlad I!Inspection!!and paragraph4
antitlad l!Disposition!fof A1.S2301shall app~.

3.2 Chemicalcomposition.- Chemicalcompositionehall be as specified
in table 1.
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Table 1. Chemicalcompetitiono
I AnalyBis

I
Check analysis U

.Element percent) tolerance perce~

Carbon 0.28 -0.33 j9.02
Manganese .70 -0.90 5.03
Phosphorus .025 (m) +0.005
sulfur .025 (=) to.oo5
SilAcOn .20 -0.35 +0.02
Nickel ..40 -0.70 3.03
Chromium .I+o -0.60 +3.03
Molybdenum .15 -0.25 70.02
Copper .35 (m=) %.02

lf Individualdeterml.nationsmay vary fram the specified
r-e to the extent shown In the check analysiecolumn,
except that elementsin any heat shall not vary both
above and belaw the specifiedrange. For sizes over
100 square inches in cross-sectionalarea, the check
SI@%is shall be negotiated.

3.3 Hardenability. - bd-quench hardenabilityvalues for the steel in all
specifiedcondltionashall be ReckwellC-35 min.hum at 5/16 inch and Reckwell
C-25 udnimum at 8/16 inch.

3.4 Grain size. - l?!eaustanlticgrain slc.eshall be predominatelyNo. 5
or ftier, with graine ae large as No. 3 pemr.iseible.

3.5 Microstructure.- Segregationand imperfectionsdisclosedby examination
of deepacid-etched reforgingbus in eizee up to 36 square inches,inclusive,
ehall not exceed the M.mlta indicatedby platee S-2, R-1, and C-2 of MIL-STtL430.
Sam in sizes over 36 inches shall not exceed S-2, R-2, and C-3.

3.6 Oacarburization.- Unless othemiae specMied (eee 6.2.2), the depth of
decarburizationof productsin surface conditions(2) and (L) *all be nOt 8r=ter
than the following&.lta:

Nominal diameteror distance MaAmum depth of
between oppositefaces decarburization

(inches) (inches)

up to 0.3’/5,incl. 0.010
Over 0.375 to 0.500, incl. .012
Over 0.500 to 0.625, incl. .Oil+
Over 0.625 to 1.000, incl. .017
Over 1.00 to 1.50, incl. .020
Over 1.50 to 2.00, incl. .025
Over 2.00 to 2.50, i.ncl. .030
Over 2.50 to 3.00, I.ncl. .035

~ The value specifiedas the madnrum depth of decarburizationis the SUM of the
complete plus the partialdecarburization. 3
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3.6.1 When determiningthe depth of decarburization,it is permissibleto
dimegard local areasprovidedthe decarburizationof such areasdoes not axceed
the I.iritsspecifiedin 3.6 by more than 0.005 inch and the width is 0.065 inch
or less.

3.6.2 Froductsfurnishedin .mrfaceconditions(3) ad ( 5 ) sha~ be free
from decarburization.

3.6.3 When materialis intandedfor reforgi.ngpurposes,the decarburization
limitsepecifiedhereinare waivad.

3.7 Surface and physicalcondition.- Unle9sothen+isespecified,bars
1-1/2inchesor less in diameteror thicknessshallbe furnishedin condition(C)
(4), and bar. over 1-1/2inchesin diameteror thicknessehallbe furnishedin
condition(C) (2).

3.8 Hardnesslimitsfor conditions(C), (D), and (E) material.-

3.8.1 The hardnessfor materialin Phygicalconditions(C), (D), and (E)
shallbe not more than Brinell.229 (RockwellC-21)when furnishedin surface
conditions(l), (2), or (3).

3.8.2 The hardnessfor materialin physicalconditions(C), (D), and (E)
shallbe not more than Brinell241 (RockwellC-23)when f~ished fi s~face
condition(4).

3.9 Mechanicalurouertiesof condition(F) steel.- Unlessotherwisespecified,
the mechanicalpropertiesof productsouppliedin condition(F) in sizesup to and
including1-1/2inchesin the leastdimensionshallbe as specifiedin table II. ●

Table II. Mechanicalpropertiesof condition(F) steel

Tensile Yield strengthat 0.2 percent Elongation Reduction
gtrength offsetor extensionindicated in 2 incheg of area

Extensionunder or 4 times
load (inchesin diaineter

(d.n.psi) (min.psi) 2 inches) (tin.percent) (tin.percent)

125,000 100,000 0.010’7 17 55

3.9.1 When productsin condition(F)are orderedwith mechanicalproperties
differingfrom those specifiedin table II or when productsin condition(F) are
orderedin sizeslargerthan 1-1/2 inchesin the leastdimension,the mechanical
propertiesshallbe as agreedupm betweenthe supplierand the purchaser.

3.10 Identificationof prcduct.- Rach bar shallbe identifiedin accordance
with Fed. Std. No. 183. The markingsshallincludethe heat numberof the metal
and the numberof this specification.

lb
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3.11 Tolerance. - Tolerances shall conform to the IAn.lts of A1.62251 appl-lcable
to hot rolledallay steelbare for surfaceconditions(l), (2), and (3) and to cold
finished alloy steel bars for surfaceconditions(k) and (5).

3. L? Workmanship . - Hat erlal shall be sound,of uniformqu.ellty and condition,
flee from pipes,and shallnot containlaps,cracks,twiste,scarua,or otherdefects
detrimental.to the fabricationor performanceof parte.

3.12.1 Cold drawn bara.- Cold drawn bars eha.1.lbe free fran scaleor injurioue
surfaceinprfections. OrawingshaI.Ibe accomplished after all heat-treating
operation have bean completad; however, stress relieving may be accomplishedafter
drawing.

L. QUALITY ASSURAWCEPROVISIONS

4.1 Rescensibilityfor inspection.- Unlessothmwise specifiadin the
contractor ~chace ordar,the suppl-ieris respmsible for the ~rformance of
all impaction requirement ae specifiedherein. Exceptas othewiae specified,
the supplier~ utilizehie own facilitiesor any commerciallaboratoryacceptable
to the Government. The Gove-nt reservesthe rightto performany of the inspec-
tion eet forthin the epecificatianwhere such inspection are deemedneceeaargto
assuresuppliesand servicesconformto prescribedrequirements.

L.2 @..llty conformance insmction. - All the axmrdnatlans and testeof steel
are claaeifiedaa qualityconformanceinspection,for which nece$saryeampl.ing
techniquesand methodsof testingare specifiedin thie section.

1+.2.1 I.nemctionlot. - An inspectionlot ohal.1conaiatof mill fonrs of one
heat, condition,and eize presentadfor acceptanceat one time,and wham heat
traated,from the came processand the same batch.

/+.3 Examinationof urcduct.- Samplesselectedin accordancewith table III
eha.11be axamlnedfor comtiance with surfacecondition.identification.dimensional.
and pre~ation for deliv&y requirements.

Table III. Samplingfor examinationof product

Samule size
M, aiie Oirect(mill) Warehouee Acceptance

procurement urmcurament number

1 to 15 All All o

16 to lSO 15 All or 30, whichever o
is less

Ml to 300 35 55 0

301 to 5oa 50 MU L

Cver 500 75 150 2

5
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L

k.4 Magnetic Mrticle inspection guality. - Specimens shall be selected and
rated in accordancewith the procedure of AW2301. Inspectionshall be in ●
accordancewith NILI-6868 or-AW2640.

4.5 Chemical analysis. -

4.5.1 Sanxd.ing. - At least one eample
heat of steel in accordancewith Fed. Test
consist of not lese than 2 ounces.

shall be selected to represent each
Method Std. No. 151. The sample shell

4.5.1.1 Location. - Szmples for check chemical analysis shall be taken
parallel to the axis of the bar eelectedj at a peint midway between the center
znd surface, except that material less than 1-1/4 inches thick shall be sampled
through the entire cross section.

1+.5.2 Analysis. - Chetical analysis shall be by wet chemical or spectro-
chemical analysie in accordancewith Method 111 or 11.2,respectively,of Fed.
Test Methed Std. No. 151, or other analyticalmethode. In the event of dispute,
znalysis shall be by wet chemical metheds.

4.6 Hardenabilit~.-

4.6.1 Sampling. - One or more samplee shall be selected from each heat of
steel from which material is presented for acceptance. Cast, forged, or rolled
samples are acceptable.

4.6.2 PreParation of specimens.- Specimens for the end-quench-hardenability
test shall conform to Method 71J., Fed. Test Method Std. No. 151. The steel shall ●
be normalized prior to machining the teet specimen by heating to 16500 ~25” F,
holding at this temperaturefor 1 hour, and cooling in still air.

4.6.3 Test method.- Ebd-quench~hardenabil.itytests shall be performed in
accordancewith Method 711 of Fed. Test Methcd Std. No. 151 to ensure compliance
with 3.3. Specimens shall be austenitizedat 1600” ~10° F.

4.7 Grain size. -

4.7.1 samDlin&. - One or more samples shall be selected to represent each
heat of steel from which material is submitted for acceptance.

4.7.2 Te9t method. - Specimens shall be sectioned and polished to appro-
priate finenees by metallographicmethods and suitably etched to reveal the grain
structure. The austenitic grain eize shall be determined in accordancewith
procedure B, C, or D, Method 311 of Fed. Test Methed Std. No. 151.

4.8 Microstructure.-

4.8.1 Sampling. - Two or more eemples shall be selected to represent each
heat of steel from which material is submitted for acceptance.

6
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L.8.2 Fre paration of sueclmene. - Dee-acid etch epecks shall be cut frmn
the ends of the bars selectedas samplesand shallrepresentthe entirecross.
sectionof the bar. The specimenshallmeasure l/2 inch or mere in the directionof
the tis of the bar. One of the faceaof the specimenrepresentingthe cross
sectionshallbe finishedflat and smoothby a fIne machinecut or by grinding.
The finlehedface of the specimenshallbe etchadin an aqueou~solutionccmtdrd.ng
50 percanthydrochloricacid by volumeand maintainedat a temperatureof
aPPr_telY 71” c (L@ F).

f4.8.3Test method.- Spectiensshallbe examinedby a metallographistto
determinecompliancewith 3.5 and 3.12.

4.9 Dacarburization. -

/+.9.1 samrlllng. - If the i.napector haa reason to suepact that the decarburi-
zationlimitsspecl.fladhereinmay have been exceeded,samplesshallbe selected
for determinationof the depth of decarburization.

L.9.2 Test method.- Depthof the zone of decarburizatlonbelow a surface
shallbe determinedby examinationof a metallographicapeclmenor specimens
representingthe entirecross sectionof bars 1 inch or less in diameteror width.
With bars over 1 inch in diameter,the sectionshall exhibitnot less than 1
linearinch of the originalsurfaceof the bar. This specimenshallbe polished,
etched tith 5 percent n.ttal, and examtned at 100 diameters magnification.

&.9.2.l MeasuriIw denth of decarburization.- Decarburizationdepth may be
measuredby making a microhardnesatransverseat intervalsof 0.001 inch on a
line perpendicularto the surfacein quegtinnand notingthe depth at which
successivehardnegs readings do not increase conttiuouely.

f+.10 Hardness of bars in physica.1condltione(C), (D), and (El. -

4.10.1 sam!lltng.- At least5 bare of each temperand size ehallbe testedto
ascertainconformancete the pex?alsslblehardnessvalues. When a lot consistsof
less than 5 bare, each bar shall be tested.

l+.10.2 ‘feBt method.- Wardnesstestingshallconformto Method2f12or 243 of
Fed. Test MethodStd. No. 151 to ensure compliance with 3.8.

L. I.1 KechahlcAlw0pertie9 of condition (P) steel. -

l+.I.1.l One or more samples shallbe selectedfrem the lot.

L.1.l.2 Specimens. - Tensile test specimens shall conform to the round type
spechens of f4ethod 21.1 of Fed. Teat KethcdStd.No. 151. For bars Up to l-1/2
Inches in diameter or thickness, the axle of the teat specimen shall coincide
with the central axis of the bar; l-1/2 Inch and over, the a.xla shall be located
midway between the center ad eurface of the bar. The ads of tensile test
specimna shallbe parallelto the directionof rolllngor drawing.
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4.11.3 Test methcd. - Teneile tests shall be performedin accordancewith
Methed 21.I.of Fed. Test Method Std. No. 151. Yield etrengthshall be deterrdnad
by the offeet or extension-under-loadmethode.

4.I.2 Certifiedheats. - Lots of d.11 productsfrom heats which have been
previouslytested and found to complywith the chemicalcompetition,hardenability,
macroetchand cleanlinessrequirement epecifiedherein, need not be retestedfor
the above attributes.

4.13 Test reporte. - F.ach shipment shall be accompanied by teet repcmte
showingcompliancewith the requirementsherein.

4.14 Rejectionand retest. - If any specimenfails to conform to the
requirementsof this specification,it ehall be cauee for rejectionof the
material representedby the s~ciman eubject to the reteet provisionsof Fed.
Test Method Std. No. 151, except that five epectiensehall be selectedfor
reteet.

5. FREF.4R4TIONFOR DELIVERY

5.1 Preservation,pack~ing, and uacking.-

5.1.1 Level A. - Materialsehall be properlygeparatedby eize and condition
when preparedfor,delivery. Materiale shall be preserved,~ckaged, and packed
in accordancewith NIL-STD-163.

5.1.2 Level C. - Materialsahal.1be preparedfor deliveryin accordancewith
the manufacturerjs commercialpractice.

5.2 Nukim of shimnents.- Marking and labelingshall be in accordancewith
NIL-.sTD-lk3.

6. NOTES

6.1 Intended uge. - The material covered by this specification is intended
for use in the manufactureof alrcraft pa@,s and components. It may be welded.
The mi+terialig not recommendedfor very heavy sectione. lhe hardenabilityand
weldabilityof thie material are consideredequivalentto that of material con-
foru@ to NIL-s-6758.

6.2 Orderingdata. - Procurementdocumentsehould specify:

(a)
(b)
(c)
(d)

(e)

Title, numbeq and date of thie specification.
Size and shape.
Fhy9icaland surfacecondition (eee 1.2).
Exact lengtheand length tolerance, if mill lengtheare
not acceptable.
Levele of packagingand packingdesired (see eection 5).

8
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o 6.2.1 When bars are intended for reforging purpesea, it shouldbe eo etatad.

6.2.2 When decarburizationIimAte cloeer than thoee epeclfled in 3.6 are
desired, these ~te shouldbe specifiedin the contractor pu.rchaaeorder.

Cue.tedians :
Amy-m
tilwy - As
AAr Force-11

Reviewer activities:
buy - Av, Wc
Navy - AS
Alr Farce - u, al

User activities:
Arnv-AT, KLI
Navy - IX

Preparing activity
Air Force - l-l

Reject No. %1o-oo96

-. -—-- -- ----
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FormApproved Rx&et
SPECIFICATIONANALYSISSHEtT SuraauNo. 119-ROO&

INsTRucTIcA’is
Thissheetia ta be filled out by paracwmel either Government or contractor, involvad

in the use of the spectiicationin procurementof productsforultlnmteuse by the @art-
mmt of Dafanae. ‘hissheetis provided for obtaining information on the use of t!ais
specification which till insure that au.it.sble products can be procurad with a mlnlmm
tumunt of delay and at the laast cost. Cements and the return of thie fom will be
amireciated. Fold on lines on revarae aide, staple in corner, and send to preparinz

aiitivity.
SPSCIFICATIOW mks-&15Qa stid, Chrarm-Nickel-Wd.@.(@&30),et=.,AIr=~t -tY
OK?MNIZATION CITYANDSTATE

CONIRACTNO. QUANYITYOF 1= PROCURZO
1$
DOLLARAMOUNT

WATERIALPROCUREDUNDZRA
O DirectGovernmentContract o Subcontract

1. WASIAS.u&TWZ SPZCIFICATTCNCRZA~ FROBm ~ RECIJIRZD~ATI~ IN

A. CIVSPARAGRAPHNUMESRANDWORDING.

B. RECCLYWE?JDATI~SFURCORRECTINGlliZDEFICIRiCXEi.

2. COX24RJTSCN ANYSPSCIFICATICNFJ3QUIRZMENTC~SIDEFUIDTOO RIGID.

3. IS TMZSPECIFICATIONRESTRICTIVE?
o~ oNO IF VI@> IN WHATWAY?

A+. RsKARSS (Attach any pertl.nentdatawhichmaybe of use in improvinzthh e.pecific.ation.
If thereare additionalpapers,attach to form and place both in an envelops addressed
ta ~eparing activity. )

SUBWITIED BY (Printed or typed name and activity) DATZ

DD Form I&26
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KISTAOE AhfDFEES PAID

DEFENSE SUPPLY AGEWCY

~FIcIAL ~

Commander, SS0

Attn: SEPS

Wright-pattarson AFB, Ohio ~5&33
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