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W LITARI8FSZIPIOATIUJ

SISEL SSKST AND _P, CC211WJW 4E3191’ANT,FSEXFITATIW
SARmNw (AU350and AM355)>~ ‘aJUm

Thin qwlficatdon has been ●pprovedbp the Oepsrtxmnt
of the Atr F-CO d bY th! -OCAU 02 ?kVd hwOM.

-1. SCOPS

1,1 -- Thio spmifloation mvera aorrosior+reaistant,heat treatablesteel
in e.beetand #trip fonu (ace 6.3),of the omnpasitionaand ociniitionaindicatal.

1.2 Clseoif~- Ii9terialashallbe suppliedin the fOILOwinscompositions,
foms, ancIcnnditione,AS apeoified(can 6.2):

Campaaition- AN350- Swat: Hot or cold rolled,snwxled and
desaaled (No. 2U finish,or equivdant).

strip: Cold rolled .mnealad,and denchled
(No. 1 Strip Finish\.

ComF81tio. - AM355 - Sheet J&-dened to CRT 150 (seo t-able3
Hardened to CRT l@J moo table 3

[s~~p: W-dened to CST 21D see W1O 3/

2. APPLICASIXD~9

2.1 The follmringdoouments,of the imue in effeot on date of invitstio”for
bide or rqueat for pmpaaal, fono a part of thin s~r@ioatian to the axtent speci-
fiwd hr.rein:

SM.lKwQ

MSziQ

PUl . TESTHBIWOD
STD. No. 151 MetalslTest Hethods

FSDIXAL STANDARD ContinuousIdantlficatia Marking aC Iron and Steel
NO, lS3 Prodwtn

Ktlitm

MIkSTB163 Steel U.tllProductspre~r.ti.anfor Shipmnt and Stanga
~335a Tolarancaa,OorroaionReaintantSteel IUte, Sheet and

Strip
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hXAHSIQB(A@

(Copiao of epmcificationo,abdardn, draw’insa,and pub2iaationnraquired W
oupp~era in connectiontith epaolfiopOor~nt ~C~OM ~ be Ob~ed f -
the proeurinsactivityor 4s directedb +M Wnhctiw ~fiw. )

3. mQu2R21miTs

3.1 lktarial,-The steel slbsu be mnuf.soturadby the Olef.triofurnaoe prooean

9.2 chemical Oomc.anitio~. The cheaiaalompxttion *U be AS OPOtii~ ~
table 1.

rElementOarbon
Zb#&aa

Ph0sph0m8
Su2.iur
Chzvmium
Nickel
Z&lybdanum
Nitrogen

TAR12 I. Ohedd .x9apmiU0n

Com+aition
I

checkanalysis
I

M1350 I AK355 I Under tin. 1 over max. I
1

0.07 ta O.11 0.10to 0.15 0.01 0.01
;$ ~oi 25 .50 to 1.25 .024 .04

%(E1 ::::

.05

:% [2]
.005
.C95

2.6.aJto 17.00 15.oo ti 16.oo .20 .2)
4.00 to 5,00 Ib.ooto S.m .0’7 .07
2.50 to 3.25 2.50 to 3.25 .10 .lo
0,07to 0.23 0.07to o.13 .01 .01

3.3 Condition.-

CimponitionAM350 uatdrialeball be 2n the annealed
to 1,950° ?25”? and ~~- ●! qr~t~e ror’45

mtnuteePr inah of thickness,followedby water quenching.

3.3.1.1 Hardnes8 in the annealed condition.- The annealedhardneaeof the
4AM350 Mterlal @haZ.1be oot higher than RoakwellC30,or equivalent.

3.3.1.2 Bendinu.- Ao-receivadA)950 iraterialhall withatmd, without .rscki~,
bending●t room temperaturethrcaghan ansh of ~ degrees (free bend) or 135”
(guidedband) with the do of band parallelb tha directionof rolti. Zhe radiu
of bard shall be not greaterthcm txo times the nmiml tNcknecm.

.—
S+l:’b%%+z’%%dd%%%i ti%%ls; 5&%%a%%4b&m’iw
at” 50° to 950° ” mibnequenti.ofiml oold rollingto conformto the requiremntn of 3.5,

3.4 Rwwnw a to heat tr.at.m.ont.-

3.k.l b.KUQ- Aa-reoeivedmaterial,whm heat treatedaa speoifiedin 1+.6.2,
e.hdl develop tho rae~c~ive ~chmical propartieac+acifiedin table II.
2
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MIfA-881boa(A3c)

M355 (Mh at tr-t~ nt).- AK355 rnterial LT.JPP~~ in th~ ~T (000
6,3 .>!”‘~~dihti.mie m: nomdlg heat tx.mtedby the CUst.atBr.5iWW0r, if the fo~
abi~ty in not adewte for ~ ptO, the M~F~l w be raheat treated aa
itiostcd in 1+.6.2and my be axpectadh dmvdnp the reapmt.ive nominal PIvparties
indlc8tedby table II.

I!ABIEII. Nochmnioalp~tiee (heat traabod)

[ Fmpertiee

LYield strengthat O.2 percent,
Off.et, pal

Tensile etre@h, F8i
Elon@.ion, peraentin 2 in0h8e,
Nomimll thiekneos,inch:
o.@35 to o’.COl5,’iMl.
Over 0,CKJ15to 0.C02D, inol.
Over .0023 ta .C@3, i.ncl.
Over .0050 to .020~*.31.
Over .020t.n.1 excl.

.-
A5050 AlQ55(nominalpropartiae)
~ Reheat trMt.s3 =-

16D,W0 2.50,W0 150,m

iJ!!Ki2
3.5 Procartieeof A1055 (an received .-’The propertiesof AkC355nhdl eqUal or

axo.xd the minimum requirementsof tablm 111 for the rmpctiva condition.

TABLE III. Hecbanic.slpropertiescold rolled &nd temperedAEt355(an received)

I properties
Yield atren@h, min.,

2% OrfB.t
@ion, % in 2 incheo,

excl,
incl.
i.nol.
inol.
incl.
inol.

(mid

CRT 150
i50,0cm psi

CRT @3 1 ORT 210
L90,C03 psi 22.D,OW psi

3.6 ‘Dinmnaional tolerances.- Permie.siblevariation fran nomin81 dimamions
otmll be within tbe ltsdts of =33520.

3.7 Ide”tification of nroduct.- TIM uet,arialshall be mrked in acmrdence
with Federal StandardNo. 183. The mrking nhal.1include this apacificationnumber,
~PaitiOn de.aikwtar,ccmditicm,ad ~ha heat number.

3.8 wmlmmshiD.- Mterisl ah.+ be uniform fi“quallty.=d ~nditiOm, ~lKUI,
muti, and free fran foreignmatatialaand fr~ internaland ex@rn81 imperfeotione
detrimentalb fabricationor t.aparfomnnoe of p.fts.

3
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k. QUAIJT3 A3WRANCE PROVISICW

1+.1 Paaconelbilttvfor insmction.- Unless othenfleeapmified in the cmntrbot
or pr.ahaoe order, the sup@ler ip reeponaiblefpr the prfonnnoe of all IfMpaotion
raquiromntn as opaified her4in. Rxoopt ● otherwinaepmlfied, ,thaapplier my
utiiim Me own facilitiesor ●W other co!mmcial laboptew acae~ble to the
Guvarmmt. Tne 00vemnaentmamma tbe right to pwfom uv of the impeottane net
forth in ‘themmoification whare cucb lnopmtiona are demmod MOOS- to assure
eupplienM aan-icesc.Onformto prescribedraquixeaanta.

L,2 @@.ity COnfolmuloeimmction. - Impeotion of the nteel sheet and ~trip
iB al.smlfiedm quality mnformma Ane$action.

4.3 Examination8.-

11.3.1&aminatiOn of ~Oduct.- .%mple unit. shall be randomlyaelc..at.adM
represent-ch respotive thickneaa,of ● numbsr not less thn indioat.cdby table IV,
and exed.nedto detanatneac.nfonmnceto tb.ianpoificatf.enwith respmti.ia.atufa.m
ftibh (1.2),Identifiostionof product (3.7),dtzensiona(3.6),and mximuxuahip
(3.8). I.npct.i.nfor thicknasaand erewn Ahall consistof measuremsntediatrlb.ted
along, and l/2 Inah from & langitudhl (with respect.to roll.tw direotion)cd@,
p2ue me.anurementnnear the center (as rolled).

T- IV. &mpling

~
k.3.2 e kaci cki d msrki~- Reparation for ddivwy

ahdl be ax.amAnedfor conformume to ●ection 5.

A).A) Chemical anal.vsj&-

4.k.1 ~- Sa@ea for chardcslmalyc.isshall k selectedta repre-
c.mt each heed,in the shi~nt.

b.b.1.1 .%mplea for chemicalanalysismay be waived at the AAacmtlcm of
the proauringactivity,providedthat all of the materialunder’inepxion can be
identified●c.baing wde fran a heat pwvioudy ualysed and fm.md ti ba in
accordancewith the ohemi.oaloompoaitionepecifiadhamin.

4
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1+.b.2 m- halyeie shall be mde in aooor.lmmcewith Ndttmd Ill or 112
of Fe.derd Taut Methad St.misrdNo. 151, or other ●p%opride anaWioal uathods.
In the ●ven of diswte, atdyein ahd.1 be by FederalTest Ktbd s~d No. 151.

k.5 ‘i%mQe atr.wth Of W55 (= MCOiVO@. -

b.5.1 damn~- Two tdnailet,e6t@es nhdll be aeleotedto rapmaent
u~~nsheotm or each coil of mtee~ fr= aaeh h-t, of ths 6ama Ibick.neasand

4.5.2 Fremration of acw Imene. - TwO w’ me tensiletest Ope*a of z-inch
gage lanqthamfcumtngto FL or F2 of Wt&d 21.1 of Fdde.ral T.astKetkwd St.mdard
No. 1.51ohdll be out from amh sample and heat trcatd km aooordancawith 3.4.1.
For widths 9 im.hesmd over, tensiletestepeoirarwe.hsllbe taken with the axis
F.srpandicuL3r b tbe directionof relJ&. Yor ?rldthnldm th?.n9 iooheo,tmeile
teat opeoirm eba.11be ttien witi the axis parallslto the ditw.ctionof re~.
Mo. ti testing,s~cimen. shall M h~t t.ratedin a.mrdame with 3.h.

4.5.3 ~- %nsile t.otn shall be cotiuct.edin ●mxdance hlth applicable
rdr~nti of Netbd m of Federal Teat nst,bt.ds~ No. Ml. TM mpWtiOS

shall be equsl to or a%oead the mimbum mquirmntn of table II.

k.6 Rem=mae ta heat tranti~-

b,b.1 samung .-Two eanpleoshallbe aelnctzrdta repreeanteach heat of dteel
from which materialsara suppliedin the annealed condition.

IJ.6.2P~caaniM. - Tr.sneveraes~cimann conformingta typem F1 or F2, Method
211 of Federal Test Method StandardNo. 1.31shall be austenite conditionedby
heating to 1,71OO~25° F, held at heat for not lens thm 45 Mf.nuteaper inch of
thickneoo, quc.nohedin water or othmwioe quenchedvery rapidly t.uroom temperature,
cooled to -lCY3°F or lower,held at this temperaturefor not leas than 3 hours,
wa=ed ta room temperature,heated tb either 1,0C08 F or 850° ~lO” F, held at
teupratura for not 100B than 3 hwra nor nre than L hours, and air cooled ta room
twmwratura.

k. 6.3 ~- Tensile t..:: ohs: b. aonduoted“incccor-dumewith Method zll
of Federal Test Nethod Standard . .

L.7 &rdnesa. - i-krdnec.atestsnhtilbe condmted in aocordmcawith fIethcd243
of Federal Tent ~tlud StandardNo. 151 on each msterial and Oonditinnof matmi.al
in the ‘Wa-reoeivedlJcondition.

L.S Rend test.-

/4.8.1 %D W!&- lMu or mm bend test anmples shall be aeleatedfrom each 2W3
ahee.tsor Warn ae.ahcoil of steel from each haat, of the swr.etbiakoms and condition.

h.8.2 Prernrationof snaciu.cns.- Where dimanaionnpermit, etrip ❑pecimens
shall be cut from each aauplewith the longitudinalaxis transvareeta tbe directirm
of ?olllng.

5
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h,9 Re.fectLo~-When tbd f.silureof OM or xore apebdzmneAnd.ioatetit
the tint UMPle fnile to Mot the ●paified requirmt, tbo titlm lot dbd.1
be rejected.

k.9.1 ~- At the discretionof the =w@ier, ratest~21 be Pzmttt.+,
A reta.t sample of five .%=cWIW dhdl be tested to r@80e -~ failed ap-aoimI
of the initial =WSPb . If one or mm of the retest amolmena fail, the lmt Aa21
be rejectedmith no further mteatlng ~mritted.

b.9.2 w~ ttAl.- If the defective in a lot pwvieuaw rejectedam be
identifiedand remved fram the lot, ?sMMPMr!4 at the trequarwy Of the hltla.1
_P2iIlS till be aooaptable.

5. F9GtPARATICWFQi E12VERY

5.1 Remrfa tion. M krmti . - Preservation,paOk&ns,
paaktng,and rmkins nhall=bein aa%??ce with III Tbe msrking shall
in.alud.sthe follcuinsncu..anc18tum #

Specificationnumbnr
Heat treAted condition
%rfaoe fininh
51..(s)
Tb.toknenu(e.a)
Heat number

6, NC@

6.1 ‘.htended use..-me stael sheet and strip is bt.anded for UM ~ the
fabriod.ionof etrdoturalpsrta rdqulrinsoorroeienreniotanoe, f orwbbi2ity,anl
M@ .atrensthat operatingtmupcrnturesup ta MO” F, aud NIIOresuch @o may
requirewol@s durln.gfabfication..

6.1.1 WeldrMllt~.- l%e oteal in wehble b~ standardwm.ldinsPTOCOSSOS.

6.2 OrderinRdata.- R’OOurOmnt do.aumentmshould esmoify:

Title, numbar, and data of this specificaticm.
Com~tition (see 1.2 and table I).
Condlticm (me 1.2 ati t.sbln~).
I.mgth,vldth, and thioknensdesired.
Whether mstarlalnahculdbe supplladan eut shaetm or in coils.

6
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6.3 Dcfinitiona.-

or la%’ti t?$%%e md 2& inch.. or _ in vidth.
Sheet will be titerpretmd ●n mterial whtah 100.1875 inah

6.3.2 ~- Strip wi22 be inte~pratod●O -to- which 10 0.l&75in.ahor
leaa in thiakne.snand 10SO than 24 lnohss in width.

6.3.3 CRT eemdttion.- A uderial obtainadtq ●pruc.priatecold rnlling&
t~rfmg b7 tha pmdwmr.

6.lj Wmr k-t .-

6.1+.l ?OldW AN355cold rolled and temrmrebd.- If the tomnbUity of W55
in the sST (cold rol.ld and tempawd).oonditianin mt adequate gar acne ma,
th. matarial w be amwled and _fomed at 300. ? or higher. Ameal at 1,850°
F’u-d ramdly cooldi.rOOtlyta falntng tmpemtum and imld ●t the fOIU@ tQ9pra-
ture by rmana of &n oil bath or -anal maicitanc.ah-tern. This ~la ~ be

I rv u t. e d a . n*c**n3W. Th W55 mst9ri.sl18 th8n hardenedby hebt t,rc+mnt
npaclfiedin k.6.2.

~
6.1+.2 hmdng AX350.- The Comrabilltyof um~led AIC350my be idtprovadby warm-

fondng at 3C13°F or higher. Addlticmalcynlee of heatingto 1,950° F and rapid
waling directly to the fomdng twrnture an be used an required.

6.k.3 Strom rroaion renlmtanae.. lhe atmma corrmion raaiatdn.aa of mrmtanmi-
tic high strengtha~ainlesoat.eb increaa.sas the mteel.oam t-red to lower
8tr8ngthlevels. Sy tanpring AIG50 at l,UJOO F, lte resistanceta stress oormmion
will be improved c-ad to muteri81 t~~red ●t S50° F. The higher strengthalloy
AW55 Shouldonly ba ucmd h tho l,~a F *pored conditionif resistanceb strees
Wrroaion in required. llx!maxtmum raaintancato both genaral and atreas corrosion
can be obtainedby using a carbide solutionheat t,rnatmentto improve the met8l1urgl-
cml ntnxture of consumablealaotrodamalted AR355. Thie treatment.x.nsietsof
Wlution tr~ting at 1,900° F,. water quennbing, coding tm -~” F, w~ng in ah
te room timprature, austanite conditioning at 1,750° F, Water quenoh~, *oltng

im -1000 F, warming in @ir to room tampeiwture,and qring at l,MO. ?.

6.1+.Lhctum tauhn 00s,. s-p edge.notibed0.025 inch thlcb sheet t&siI.s
•~oincno with a notab ●-verityfaotar of ~ grub. than 17 km beanwed ta
evaluatethe fracturewghnems. of ~~ an ~55 mhwt ●ti attip. sheet~ drip
cpoimeno from both the h~t treated (BCT) and the add rolled (CST) conditions
with yield strengthsfrom 150,~ k 220,C00 pd indioatea ratio of motahed ta
unmatchedtensile atrangtheof 0.95 t,.a1.05. CUmilAr tests, emploti tr.snsv8rae
●peaticnaaoIUorm@g to the ASTU FraotureC~ttee MO amuendationa,ehoul.dbe
c$mductedfor retard plrpeae M’ each heat of mshri+

7
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6.A+A,L Befe =n o es .- NASA TechniealNote 0-1798,I@ 1963,%owc410 RwJrt
of NASASpoial Ccuadtteeon Nate&la Researchfor .%psrnfmioTTUISFOI+P,la
availablef’rcathe Defenm lb Wwntation Center.

AllegheIIYhxlium Reprt SS432, ‘fFraoturelbughneasSmlue.ticmof tild.Rolled
AK3YJ and AK355 A1.loYe,clavaihble on ●pplioatlonto the AIJbghanyIUIJLU8Steal
C-a.pmation,Oliver Suildlng,Pittsburgh,

Cuddiana :
~v-~
Air. Force - (U)

Reviewer activiUao:
Navy - UP
Air,.Force - (11),,(69)

Umr aotivitiea:
Navy -
Air Force -
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