M. ~5-5626C
17 JULY 1968

Superseding
MI1-S-56268
21 April 1966

MILITARY SPECIFICATIOR

STEEL: CHROME-MOLYRDENUM (k1L0) BARS, RODS, AND FORGING
8TOCK (POR AIRCRAFT APPLICATIONS)

This specification is mandatory for use by all Departments and
Agencies of the Department of [efense.

1. 8COorR

1.1 Scope.- This specification covers chrome-molybdenum (41kO) steel bars,
rods, and forging stock of aireraft quality.

1.2 Classificsation.=-

1.2.1 Physical conditions.- Bars and rods shall be furnisbed in one of the
following physical conditions, as specified (see 6.2):

(A) As forged

(B) As rolled

(C) Annealed

(D) Xormalized

(E) RNormalized and tempered
(P) Quenched and tempered

1.2.2 Surface conditions.- Bars and rods shall be furnished in one of the
following surface conditions, as specified (see 6.2):

) Black, as forged or rolled

) Pickled or blast cleaned

) Rough turned

) Cold finished

) Turned, ground, and polished

W EW N W

2.  APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of iavitatiom for
bids or request for proposal, form a part of this specification to the extont speci-
fied herein:

STAKDARDS
Federal

Fed. Std. No. 48 Tolerances for Steel and Iron Wrought Products
Fed. Test Method
¢4, Ro. 151 Metals; Test Methods
Fed. Std. No. 183 Cortinuous Identification Marking of Ircon and
Steel Products
JFSC 9510/
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Mil.terv
MIL-STT-1c2 3te=l M-} *r.ducts, Preraret.cn :cor Shipment
and Storufe
MIL=-STD~4 30 Mscrcogruph Standaras :or 3tee. Bars, Blllets,

and Blooms

{Copies of specificetions, standards, drewings, and publications required by
suppliers in cconnection with gpecific prucurement f.nctions should be obtained
“ror .he procuring activity cr as directed by the contracting officer.)

2.2 Otber pablications.- Thz follrwiug documents form s part of this specifi-
ertion to the extent specified herein. Unless otherwise indicated, the lssue in
e’fect on date of invitstion for bdias or request rfor proposal shall apply:

Society of Avtumotive Enpgineers, Inc.

AB2301 Aircrart Quality Steel Cleanlineus - Magnetic
Farticle Inapection Procedure

{Coples of Asrospoce Muterial Speciticationa moy be obtained from the Society
of Automotive Engineers, Inc., Two Pennsylvenia Plaza, New York, ¥. Y. 1000l.)

3.  REQUIREMENTS

3.1 Chemical compusition.- The materisl shall confors to the chemical composie-
tion snd shall be within the check analysis tolersnces shown in table I.

3.2 Herdenadility.- End-quench-hardenability values for the steel in all
specified conditions shall be Rockwell C-50 minimum at 6/16 inch and Rockwell C-~ll
ainimum at 9/16 inch.

3.3 Grain size.- The austenitic grain size shall be predc inanrtly No. 5 or
finer, with grains as large as Ko. 3 permissible.

3.4 Quality.- The size and frequency of inclusions shall not exceed the
size and frequency limits indicated by the paragraph entitled "Dispositioa” of
AMB2301 (see 4.11).

3.5 Hacrostructure.- Inclusjions disclosed by visual examization of deep acid
etched burs in sizes to und including 36 square inches, shall not be more severs than
82, Rl, and C2 of MIL-STL~430. Bars in sizes over 36 to 100 square inches, inclusive,
shall not be more severe than S2, R2,and C3.

3.6 Decarburizstion.- Unless othervise specified, the depth of decarburizetion
for burs and rods furnished in surface conditions (1), (2), and (k) shall be aot
greater than the limits specified in table II.

3.6.1 Bars ond roas furnished 1. surface conditions (3) end (5) shall be free
from decarburization.
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TABLE I. Chemical compositian
Klemeant Compositicn (percest)}/
w 00“ - °|~3
Menganese 75 = 1,00
Phosphorus +025 (max.)
m O&S ‘IIS-)
filicon 120 « 0.3%
Caromiua 80 ~ 1.10
Molybdesun 15 « 0.25
Copper .35 (max.)
¥ickel /25 (max.)

2/ Vor sizes over 200 square inches iz cross-secticnal ares,

or 18 inches in width, or 10,000 pounds in weight per piece,
the chemical compesition lh.tll.bo segotiated.

Iodividual determinations may vary from the ispecified range
t0 the extent shown in the check snalysis column, except that
individual determinstions of any one elemant in any beat sball
aoct vary both adove and bdalow ths specirfied racgs. Por sises
over 100 squars inches in cross-sectiopal area, the check
soalysis shall de negotisted.

&/

TARLE II. Depth of decarburization
Scminal dianstar or distance Y-+ w= dgpta of
Yitva v opposite faces Gecarburisstion )/
{inches) (1zches)
Up %0 0.375 inclusive 0.010
Over 0.375 to 0.500, izel. 012
Over 0.500 to 0.625, iacl. .01k
Over 0.62% to 1.000, incl. Q17
Over 1.00 to 1.%0, incl. -020
Over 1-50 to 2.00, inel. 0025
. Over 2.00 to0 2.50, incl. .030
Over 2.50 to 3.00, incl. 035
01‘6 3.00"‘0'5.00. m. ——_—-.“s
] Over k.00 2/

3/ The valus specified as the y dapth of decarturizstios
is the sum of the 0~ |lite plus the partial decarburizatica.

2/ Decarburization of bars over L.0 inches shell be as negoti-
ated or specified (see 6.2(r)).

3.6.2 Wben bars are intended for reforging purposes, the above decarburizstion
limits sball mot spply.

3.6.3 Wnen determining the depth of decarburizstiss, it is permissidble to dise
regard locel areas provided the decarburizatioo of such areas 4ces not axcesd the
limits of 3.6 by more than 0.005 inch and tze wicth is 0.065 ineh or less.
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3.7 Surface and physical condition.- Unless uthervise specified ' ¢ 6.2),
bars and rods l-1/2 inches or less in diazster or thickness shall be furnished in
condition (Z) (L), and bars over 1-1/2 inches in diameter or thickness shall be
furnisbed in comdition (E) (2).

3.8 Hardness limits for conditions (C) wnd (E) material.-

3.8.1 The bardness for material in physical conditions (C) and (I) sball bde
?O; 20T thn(!riacl) 1 229 (Rockvell C=21) vher furnished in surface coanditions (1),
2 ] (3). ar 5 .

3.8.2 The bardness for material in ical conditions (C) and () sball be
a0t more than Brizell 24l (Rockwell C-23) when furnished, in surface conditiom ().

3.9 Mecbanical properties of condition (PF) steel.- The mechanical properties
of material supplied in condition (7) shall de as specified in the contract or order
(see 6.2). .

3.10 Jdeatification of product.= Each piece shall bde identified in accordance
vith Federal Standard No. 183. 7The markings sball include the heat number of the
astal and the designation of this specification.

3.11 Tolerances.-

3.11.1 Diameter or thickness.- The permissible variation in dimensions of the
bars and rods shall be as shovn on Federal Standard No. LB, except that vhen bars are
intended for reforging purposes the requirements of Federal Standard No. 48 are vaived.

3.11.2 Exact lamsths.- Bars and rods of all sizes may be ordered to exact
lengths or in lengths expressed as & mulviple of & definite unit, vith leagth toler-
ances as specified in the contract or purchase order (see 6.2).

3.11.3 Mill lensths.~ When exact or miltiple lengths are not ordered, bars
and rods vill be scoeptable in mill lengths of 6 to 20 feet, but not more than 10
percent of any order sball be furnished in lengths shorter than 10 fest.

3.12 Vsl' werip.~ histerial shall de sound, of unifora quality and condition,
free from pipes, and sball not contain laps, cracks, tvists, seams, or other defects
detrimsntal to the fabrication or psrformance of parts.

b, QUITTY A*TUWICT PROVISIONS

h.l DPesscnsidbility for imsvection.- Unless othervise specified iz the contract
or purchase order, ths supplier is responaible for the performsnce of all iaspection
requirements as specified herein. Except a8 othervise specified in the comtract or
order, the supplier may use his own or any cther facilities suitable for the perfors~
ance of the inspection requirements specified hersin, unless disapprovid by ‘he Goverse
ment. The Government reserves the right to perform any of the inspectioms set forth in
the specification vhers such inspections are deemed nacessary to essurs supplies and
services conform to prescrided requirements.

§.2 Quality conformance inspection.- All the ey~ {wtions end tasts of steel
are classified as quality coaformance inspecticn, for vhich necessary sampling tech-
aiques and methods of testing are specified im this sectien.

b
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&.3 Ixazinstions.~

§.3.1 Sampling for exsminstion for dimensions. surface conditicn. packeging,
tbd {deutification marking.~ & _ling for ev= ipgtion of product for conformance of
3.2 shall be selected in accordance vith table III to represent materials of one

best, sise, and configuraticn sulmitted for scceptance at ome time.

TARLE III. 2 _Jing for vy imation of product

Lot size Asceptance nuaber
{enck class) Sample size (sample defects)
1to1l5 Al 0
16 to 180 15 0
181 to 300 35 0
301 to 500 50 b
Over 500 s 2

5.3.2 Tra=ip=tion of product.- Bamples shall be ¢~ 4rif to assure &. _lisnce
with tbe surfacs condition, idaptification, 41 ——¢jonal, and vorkmanship requires
mepts.

8.3.3 Preservation. pr~kacing, peerips, aad markine.. Preparstion for
dslivery shall de examined for conformance to sectiaon 5.

h.k Chemical analysis.-

a.4.1 BSampiiss.~ s saxple for check chemical adalysis sball de selected in
accordancs with Metbod 111.]1 or 112.1 of Foderal Test Metbod Standard Bo. 151 te
represent esch hest of steel.

b, b,2 Method.- Specimens shall be prepared in accordance with Federal Test
Method Standard No. 151. Analysis shall de made by gspectrochemical method or by
Metbod 111 or 112 of Pedersl Test Method Standard No. 15). In the event of dispute,
soalysis sball be made by wet chemical methods. .

4.5 HEardenadility.-

h.5.1 Bampline.. Obs sampls shall e selected to repressnt esch bhest of steel.

8.5.2 Prevaration of specimens.- Specimens for tbe end-quench-bardrrads)ity
test sball conform to Federal Test Method Standard JNo. 151. The stesl sball de
sormalized, prior to machining the test specimen, by besting to 1,600° #10° 7, bold-
ing at this tempsrature for 1 bhour &nd cooling in still air.

k.5.3 Method.- End-quencbebardenability tests sball be comducted iz sccordance
with Method Til of Federal Test Method Standard No. 15). Bpecinens sb.ll be austen-
itised st 1,550° +10° 7.

k.6 Austenitic erain size.-

L.6.1 Samplirs.- (ne sample shall be selected to represent each hest of steel.
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5.6.2 Method.- Bpecimens shall be sectioned and polisbed to epprop..e-e finde-
ness by sstellographic asthods and suitably etched to reveal the grain structurs.
The sustenitic grein size shall be determined in aceordance vith Procsdurs 3, C, or
D of Method 311 of Fedaral Test Method Stendard Bo. 151.

M7 Macrostructure (deev scid eteh).-

b.7.0 Sappling.- Tvo samples shall be taken, consisting of transverse ssctions
through billsts fras Joostioms et the tops of the first and last \ngots poursd from
the demt . _resints/,

§.7.2 Presparation of specimens.~ Specimens for deep acid etch shall be cut
the bars or rods selected as *- ;lvs and aball represent the entire
bar or rod. The specimen shall msasure 1/2 inch or more in the
ef the dar or rod. One ef the faces of thes speciman represent-
Be finished fist and smooth by a fine machine cut or by
grinding. The finished face of the specimsn shall be etched in an aguecus sclution

;
i
E

app. °  tely 160° P.

b.7.3 Method.~ Specimens shall be ov- /~#d by & metallographist for the pres-
ence af defecta. Macrostructure shall be vithis limits specifisd in 3.3.

3.8 Decerburization.-

bel.) Bameling.e If theve {s seascn to seapect that ths decsrburisation limit:
specified herein may have basn -~ Z13°vd; & saEple representing meterisle of thes same
beat, sise, comfiguretion, and t¥ -1 processing shall be selected for det I~-tica
of the depth of decarvurizaticn. Jailure to pass this test shall be cause for rejec-
tioa of the mmterials . s, dasrnted.

4.8.3 Method.- Depth of the scme &scarburisaticn belov a surfsce shall be
dat " Wy - = imeming of a mstallographic SPesimst OF 80G' "= Ja 1V~ Ling the
entirve erass asctiocn of bars ) inch or less 13 Qlameter or width, With dars over 1
iach, the sectios shall eaxhibit not less than 1 linear imch of the originmal surface
of ths bar. This My t - sghall be poliabed, etched with S percest nital and ¢ 4r-d
&t 100 diametare magnifiestiss. Decarburization may de dete. 1912 by microbardness

- MRS, Depth of ° -~ Zrrizsation 13 defined as the p pam/icular distance froa
::C';J“ T ised degth uader thet surface belovw wiich thare is no further increase
..

A.9 Jarigess of bare ia physical comditices (C) end (B).-

L.5.2 Sesplipg.~ ot less than five dars shall be selected to represest
msterials frem cae bees, physissl conditica, sise, and comfigurstion. Whes less
Shas five dare are §__v- “ed for acceptance, each bar shall be tested.

4.8.2 Msthod.~ Nardness testing shall ccnfars to the methods and requirements
in Wi ““ws with Method 243 of Pederal Test Method Standard No. 151.

b


http://www.abbottaerospace.com/technical-library

KIL=8-%626C
k.10 Mechanical properties of steel in physical eondition (F).-

5.10.1 Banplire.. Tvo samples shall be sslected to represest saterials of ons
beat, size, and configuration.

4.10.2 Specimens.- Tensile test specimens sball conform to the round type
specimens of Metdod 211 of Pederal Test Method Standard ¥o. 151.

4,10.2.1 Por %ars or rods up to 1-1/2 inches in disaster or thioknesa, the ' xis
of the test specimsn shall eoincids vith the central acis of the bar of Pod; 1-)/2
ipch and over, the axis shall be locsted midway bDetveen the center and surface of ths
bar or rod. The axis of the tensile test specimen shall be parsllel to the Qirection
of ralling or draving.

4,10.3 Method.- Tensile tests sball de performed in accordsnce Witk Method 211
of Federal Test Method Standard Bo. 15i. Yield strangth shall De determined Dy the
offast or axtension-undar-load metbods.

k.11 Magoetic inspection quality.- The specimens sball be welected, inspected,
and rated in accordance with the procedures of ANS230L.

k.12 Vaiver of tests.- Sampling and tests for check chemical snalysis, harden-
adbility, and grain size may be vaived at the discretica of the procuring activity, pro-
vided that all material presented for scceptancs is identified as ths product of a
Beat oOr heats previcusly analyzed or tested and found t0 be i3 cogplianoe with the
requirements as specified herein.

b,.12.1 Samplinz of material not identifiadle.~ Units of product shall de
randoaly selected to represent each inspection lot in acecrdance with sable IV for
the tests referred to in k.12,

TARBLE IV. Sampling of materisl, not identifiadble

Acceptance pumber
Lot aize Sazple size (sazple defects)
ltoT7 Al 0
8 to W0 1T 0
hl to 110 1$ 1
111 to 180 5 2
181 to 301 3 3
Over 301 S0 b

.13 Redfection end retest.- PFailure of & specimsn To meet .'¢ test require-
ments shall be cause for rejection of the materisis represented. At the discretion
of the contractor, retest vill be permitted. A retest sample of five specimens
selected in accordance with table V shall be tested to replace each failed sppecinmen
of the original sample. If oune of the retest specizens fails,the materials repre-
sented shall be rejected vith no further retesting permitted.
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TABLE V. &= _ling for retest

Chemical analysis Oce sample from sach of five

Hard=qedi)ity produet iteas from the same

Grain eize beat of steel.

Quality

Decarburisation Ons from each of five items of

Visual inspection the respective siss, coufig-

Hardness urstion, and . ovsssing cco~-
dition from the same best.

S. PREPARATION FOR DREILIVEXY
S.1 Preservation and packasine..

$.1.1 lLavel A.= Materials shall be prepared for shipmant in sccordance with
ths methods prescrided by MIL-STD-163. Materials in surfece conditions (2) through
(5) sball be costed vith preservative as prescribed for cosdition (1).

5.1.2 level C.= The material shall be preserved and pectaged in accordance
with 7 “icial practice. ’

502 mw.o‘
S.2.1 Level A.~ The material shall be packed in accordance with MIL-8TD-163.

$.2.2 lLevel C.o The material shall be prepared for shipmsnt in accordance vith
commercial practics to sssure carrisr acceptance and safe transportstion at the lov-
est rate to the point of dslivery and shall meet, as & ivf - , the requirements of
carrier rulss and regulatiens spplicabls to the mods of transportation.

$.3 Marxine of shipment.~ Marking and 1abe)ing shall be in accordsnce with
M1-87TD-163.

6. porEs

6.1 Intended uss.- The stesl is intended for general use in the manufacture of
various aireraft parts. 1t i{s used for fittings and for forgings. 7The material is
g::uuﬂ; used in spplications for wvhich material conforming 4o MIL 8 6049 is speci-
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6.2 Orderipe dats.~ Procuremsnt documents should specify:

(a) Title, sumder, and date of this specificetion.

(v) Sise and shape.

(c) Burface and physical condition, if other than apecified in 3.7.

(8) Exact lengths amd leagth tolerances, if aill lengths arc not
sseoptedle (see 3.11).

(s) If Bars are intended for reforging jric,098s.

(£) Vben Gecarburiszstion limits closer than those cyociﬁd ia
table II are dssired.

(g) If mecbanical properties of condition (?) steel differemt than
those specified in 3.9 ars desired.

(2) Applicable leveis of preservation, preraging, end packin~
(ses S.1 and 5.2).

(i) Vhen it 19 desirable to order materials ia the quenched and
tempered condition, the properiies, shall be as specified in
the contrsct or ordsr.

Custodians: Preparing activity:
Army - MR Bavy = AS
Navy « AS
Alr Force = 11 Project Ro. 9510=0107

Agviewver activities:
w-Av| u.n. m.'c

Favy « AS

User activitien:

W.AV
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