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MIIJ?I’ARY SPECIFICATIONS

STEEL PLAT& SHEET, AND STRIP, ALLOY 4130, A.TRCRAFT. QUALITY

This vA- ti mddory@rx uebud Dq---
mtnO and agm”cs 9$ Ad Dqutmd of DeJ4n8c.

1. SCOPE

1.1 Seofm This specification covers
chrome-molybdenum alloy 4130, steel sheet,
strip, and plata of thickxms to and including
1.50 inches.

1.2 Clasaificat.ion. Materials shall be fur-
nished in the following conditions, as specified
(ace 6.2):

Physical condition:
(A) hmaled
(MA) Modifkl annealed
(N) Normalized or othemise

treated by the producer

2. APPLICABLE DOCUMENTS

21 The foLlowinz documents, of the

beat

issue
in effect on date of in-titation for bide or request
for proposal, form 8 part of this sp60ifkation
to the extant specified herein:

STANDARDS

FEDEU ‘
Fed. Std. No. 48--Tolerancea for Steel and

Iron Wrought Pmducte
Fed. Test Method Std. No. 151—Metals;

Test Methods
Fed Std. No. 183-Continuous Identifka-

tion Marking of Iron and Steel Products
M~AEY

MKIA.TD-163-&etd MilJProducts, Prep-
aration for Shipment and Storage

(COPk of apcifimstiom, dandard, drawings, and
publication required by suppliers in connection with
spfic PrOCUrem@ functiow should be obtdned f~m
the proauring activity or as diroat.ed by the contracting
oi%er.)

2.2 Other publications. The following
documents form a part of this speci6cation
to the extent specified herein. Unless other-
wise indicatad, the issue in eEect on date of
invitation for bids or request for proposal
shall apply:

A~ROSPACBNkmuu SPECIFICATIONS
AMS2252-TokranCes, ~OY SteeI Sheet,

Strip and Plate
AMS2301-Aircraft Quality Steel C%an-

Iinem, Magnetie Pticle Inspection
Plwcedura ..

AMS2640-Magnetic Particle Inspection

(Aeroqmcemat.erid!rpeMcstiom msy be obtained
from the Society of Automotive Engineers, 486 Lexing-
ton Avenue, NewYorkj N. Y., 10017.)

3. REQUIREMENTS

3.1 Qdity. The steal shall be of aircraft.
quality, suitable for the fabrication, by appro- ,
pnate cominercial procedure, of rdiable parts
which may be inspected by magnetic particle
inapedon methods conforming to AMS2640,
with frequency/mvarity ratings in accordance
with AM32301 not greater than 0.80]0.67.

3J! Data Data shall be supplied as re-
quired (See 4.3 and 6.2).

3.3 Chemical composition. The chemkd
composition shall be se specified in table 1.

3.4 ‘f’ransverae mechanical properties.
Tmnsveme mechanical prop@k shall be as
speoikd in table II.

9.5 Tramwerse bending reqairement8, ma=
terials 0.749 inch and less in thickness. Ma-
terials shallwithstand beoding without cracking,
at room temperature with the axis of bending

H
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h Carbon--------------- O.274). 33 ● 0.02
Mangrinese---------- . 4&CI.60 *.03
Phosphorus -.-. . . . . . . . .025mu *. 005
sulfur ---------------- .025max *. Oos

. silicort__-.--.------- .20-0.25 *. 02
Chrornhm ----------- . SO-L10 i. 05
Molybdenum ------ -.-. 15425 *. 02
Nickel -------------- - :25ntax *. 03

IIndtvldudde&nliMttomlu87wto ttm*md Showmlntht
-raklanm-mhmn.mmptthu UUIMTW81~ofsg~
dummtinmmm hntsnallnotmrybothdovcmndtmbw tbedkd
-.

transverse to the direction of rolling, through
an angle an indicated in table III. Condition
AmateAal ehalibebentarowd adiameter
equal to the thicknees of the sample; and
oondition N and MA materials, around a
diameter equal to three times the thickness of
the matarial.

3.6 Grain dze. The grain size of the steel
shall be predominately No. 6 or finer, with
grains as large as No. 3 permissible.

3.7 Response to thermal treatment. Mate-
&k 0.250 inch or leasin nominal thickness shall
develop hardness of Rockwell C26 minimum
when heat treated as prescribed in 4.9.2. Ma-
teriala from 0.251 inch to 1.5 inch in nominal
thickneaashall develop the applicable minimum
center hardneaa of table N when heat tieatad
as prescribed by 4.9.3.

3.8 Surface condition. Surfaoes of mate-
riels shall be descaled and oiled. Sheet and
strip mati shall receive a final cold priseto
ensure smoothness,

3.9 Decarbnrization. Materials shall be
free from any sone of complete decarburization
as determined microeoopically on prepared
seotions. Partial decarbktion to such extent
that the increaM in hzu-dnesafrom the surfaoe
to any point below the surface of an oil-hardened
specimen does not exceed two points on the
RoclmvellA sale is acceptable. This ted is not
applicable to materials less than 0.025 inch in
tbickne9s.
3.10 Dimensional tolerances. The variation

between memured and ordered dimensions shaU
not exceed the respective tolerance Iimita of
AMS2252, except that width tolerances for
sheared and gas-cut plnta shall mmply with the
tablee titled “Alloy Steel Platee, Width and
Length of Sheared Plates, One Inch and Under
in Thickneaa, Shearing Tolerances” and “Alloy
Steel Platea, Gas Cut Rectangular Plates,
Width and Length Tohmnces,” respectively, of
Federal Standard No. 4S.
3.11 Identification of product. Plate, sheet,

and strip shall be legibIy marked in accordance
with FederaI Standard No. 183. The following
marking items ehdl be included:

Physical condi~ion
Heat number
M.IIA%18729c

,. 3.11.1 &i&d Eheetand strip. The coiled
sheet and strip shall be suitably tagged with

TULE H. Trattmwmemechanicalproperties

~~y YtaId strabcth u 0.2Wcant oU- ElonmtlQLI la 2 lmha
~.wm SpndDn tndlmtd wntmlun)

1

t~tiy
w #

Pumllt

albc&
(A) and (MA) (N)

(A) ------------------------------------- S5,000 ntax--”-.. ---------------------- ------------ --------
(MA) and (~---------------------------- 95,0(-JO--.--- ---------------------- ------------ --------
Thfcknesc lam than 0.W2-..------.-..-..-- 95,000. -------- 75,000 0.0091 10.0 &o
Thicknem over 0.062 to 0.125 inch, incl_-.. - 95,000---------- 75, 000 .0091 120 10.0
Thickneac over 0.12S ta 0.187 inch, incl_.. -- 95,000 -------- 75,000 .0091 15.0 120
l%iekm over 0.l&7 ta 0.249 inch, incl_.-.. 90,000 -------- 70,000 .0087 17.0 15.0
Thbknece over 0.249 b 0,749 inch, incl...--. W,ooo..--.. -... 70,000 .0087 18.0 16.0
Thicknasa over 0.749 b 1.500 inch, ind . . . . . . 90,000 --------- 71-JOoo .0087 20.0 la o

9
&
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Ilna “1==
Under 0.090 --------- -------- 180 180
0.090 to 0.187, incL ---------- 180 135
Over 0.187 to 0.249, inal-...-. 180 90
Over 0.249 to 0.749, incl------ 90 90

the above information, using an oilproof %
and ehnll &o be marked near the outer end of
the coil.

3.12 Workmanship. Material ehd besotmd,
of uniform quality and mrtdition, free from
wale and injurious defects suoh aScra&, ~,
tAXUS,grooves, larniIMtioxM,pi@ ~d b~*”
Slight surface imperfeotiona which are com-
pletely removable without reducing the section
tbkknees below the minimum permissible
dmnsional tolmence iim.its, 8N not k
considered injurious defeeta.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. UnkSS
otherwise ape&ed in the contract or purohese
order, the suppiier is responsible for the per-
foxznance of all inspection requirement as
apecitied herein. Except as otherwise specified,
the supplier may utilim his own facilities or
any other cornmeroid laboratory acceptable
to the Government. The Government reeerveIJ
the right to perform any of the inspections set
forth in the speciiioation where such inspections

0.250 to 0.373, inch -------------------- 42
Over 0.375 h 0.500, id -------- -- ----- 38
Over 0.500 to 0.625, inal. . . . . . . ..- ------
Over 0.825 to 0.750, incl

32
---------- ----- 29

Over 0.750 ta 0.875, inel--- ------- -----
Over 0.875 tn 1.500, incl

27
--------- ---- - 26

are deemed neoeaeary to assure supplk and
servieae 00d0I’IU to pres&bed requirements.

4.2 Claadflcatfon of hmpedon. The in-
spection of the steel is cleesiibd as quality
conformance inspection.

4.3 Test datw One copy of data ahests
sunmwizii the results of the quility con-
formance teete shall accompany eaoh shipmenk

4.4 Examination of product.

4.4.1 SampZ&7 jorezamid of dimswions,
$nish, workmanship, pr~jor ~- ad
Usr@icdien marking. Units of product shall
be randomly selected in acmrdanoe with table
V to repreeent 4 lot of material of one heat,
the same nominal dimensions, and offered for
acceptanm at one time.

4.4.2 samples Shall be examined visually or
by appropriate methods for conformance with
specified requirements.

4.5 Chemkd analysk

4.5.1 Samphg. samples for check ehemi-
oal andysia shall be eeleoted in accordance with
Method 111 or 112 of Fed. Test Method Std.
No. 151, to repreeent eaeh heat in the shipment.

4.5.1.1 !knplea for oheok chemical andysia
may be waived at the &oration of the pro-
Curhg activity, provided that all of the ma@-
rial under inspection eui be identided as being
made from a heat previously analyzed and
found to be in oonforrnanoe with the chemical
composition speoifled herein.

4.5.1.2 The method of selecting samplea as
specified above is baaed on the assumption that
the material is produoed from ingots from the
same heat and is ~tially homogeneous in dI
reepecta. If the matarial is taken from stock

TASLE V. Sam#iq jar smndnaticm of protiud

‘“ I-==F
ltols --------- ------------
16 to 180---.---- ----- ------
1s1 to 300------------------
301 to 500------------------
Over 500---------------- ---

All 0
15 0
35 0
50 1
75 2

3
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and is not identifiable as to heat and method of
manufacture, or if the identity of any portion
of the shipment is obmwe in any respect, ad-
ditional samples shall be selected to determine
conformarms of dl portions of the shipment .ta
this specification. The number of additional
samples required shall be determined by the
procuring activity.

4.5.2 Mt.&xi. Anslysis shall be by wet
chemical (Method 111), epectrochernical
(Method 112 of Fed. Teat Method Std. No.
151), or chemical methods except for carbon,
which shall be by the combu.s~ionmethod.

4.6 Tensile test.
4.6.1 Sampfing. Two tensile testsamples

ahdl be selected to represent each 200 sheets or
100 plates or 10 percent of coils of product with
a minimum of 4 samples from each heat, of the
same thickness and condition, and submitted
for acceptance at one time.

4.62 Method. Tension test specimens shell
be prepared and tested in accordance with
Method 211 of Fed. Teet Method Std. No. 151.
Round @t specimens shell conform to the
type R1 shown on figure 2 of Method 211.
Flat tat specimens shall cmlfoml to types
F1 and F2 of @re 3, Method 211. All tension
test specimens shall be prepared with the
longitudinal axis perpendicular to the direction
of rolling.

4.7 Bend test.
4.7.1 Sampling. Three samples shall be

eelecti from each 200 sheets or 100 plates or
from each coil of product from each heat, of
the same thiokness and condition and submitted
for acceptice at one time.

4.7.2 fielxw’ation of 8pCCiYW13. Transverse
bend specimens shall be prepared in accordance
with Method 231 of Fed. Test Method Std.
No. 151.

4.?.3 Method. Specimens shall be ben~
cold, Method 231 of Fed. Test Method Std.
No. 1S1, either by pressure or by blows, except
that in the event of d~pute, bending ahsll be
by pressure. The formation of cracks not
Ov= ~’ hch in aggregate length, at the come=
on the outside of the bend, shall not be cauee
fo~ rejection.

4.8 Grain size.

4.8.1 Samplin#. One sample shall be se-
lected to repreeent each heat of steel from
which mat&al is presented for acceptance.

4.83 Method. Specimens shall be sectioned
and polished to appropriate tienees by metal-
lograpbic methods and suitably etched ta
reveal the grain stmcture. The austenitic
grain size shall be determined in accordance
with Method 311 of Fed. Test Method Std.
No. 151.

4.9 Response to thermal treatmenL

4.9.1 SumpZing. Two samples shall be se-
lected to represent ench heat of alloy from
which materials are submitted for acceptance.
In the event the heat number is not known,
one sample shall be selected from each 200
sheets or 100plates or from each coil of product
of the same thickness and presented for ao-
oeptance at one time.

49.2 b4etbod (mdcrial 0250 inch and ha
in thickness). SpecimCIIs measuring 1 by 2
inches shall be cut from the mrnples, quenched
in oil from 1,600°+ 10° F, and tempered at
not less than 9000 F for 30 minutes at heat.
Hardneaa tests shall be conducted in accord-
ance with, Method 243 of Fed. Teat Method
Std. No. 151.

4.9.3 Method (material jrom 0.951 inch to
1.6 ~&~ in ~mi~ fikhs). Specimens 1
inch wide by 3 inches in length shall be
quenched in oil from 1,600°+ 10° F. They
shrill then be sectioned et the midpoint of and
normal to the lot@udinal ax-is. Hardness
tests shall be taken at the center of the section
in accordance with Method 243 of Fed. Test
Method Std. No. 151.

4.10 Decarburizatioa.

4.10.1 &mpling. Two
carburizntion tests shall be

specimens for de-
selected from each

200 flat plates, sheets, or strips or from each
coil of materinl or from each 10 plates from the
came heat, of the s&methiclmess,and submitted
for inspection at one time:

4.10.2 Preparation. Specimens shall be aus-
tmdtized for 30 minutes and water quenched
from 1,600°+100 F.

4.10.3 Method. Hardn= shell be deter-

4
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*.

TAB- VI. Random safnpf~ng
I I

1 ta 6s--------------------- 4
66 to 110------- ------- ----- 5
111 to 300------------------ 7
301 b soo------------ ----- 10
Sol m m------------------ 15
over 800-------------------- 2s

0
0
0
0
0
0

minedbytheRo&d Ahardnesstest, Method
2430f Fed. Teat Metiod Sti. No. 151. The
average hardness (surface or subsurface) shall
be the nverage of 3 tMS made adjacent to each
other, on the same specimen. Surface hardness
tests shall be made on a clean but unground
and unpolished surface. Subsurface hardness
tests shall be made in a depression ground to a
depth of approximately O.O2O inch or % the
thiclmeee of the specimen, whichever is less.
4.11 Quality. Heats from which sheet,

strip, or phda are to be rolled shall be subjected
to magnetic particle inspection tests of semi-
finished mill products prior to rolling to tihed
size. Samples shall be taken from the product
at locations representing the top and bottom

\ of the fimt, middle, and last usable ingot from
each heat. Specimens shal! be prepared for
inspection by cutting longitudinal sections
through the thickness of samplea at off-enter
lo~tions and finishmachining these sections to
a roughness heigbb rating not to exceed 40
microinches. Magnetic pnrticle tests shall be
wnducted in accordance with AhfS2640 and
the frequency and severity ratings determined
in accordance with AMS2301.

4.11.1 Plates fmm an uncertii%d heat shall
be randomly sampled in accordance with table
VI for longitudinal specimens cut from the
sample units as specified in 4.11.

4.12 Rejection and retest. Failure of a
specimen to meet the test requirements shall
be cause for rejection of the lot. At the dis-
cretion of the (contractor-supptier), rekt will
be pexmitted after the lot has been screened
and defective removed. A retest sample of
five specimens shall be tested to replaca each
failed specimen of the original sample. If one

of the retestspecimens fails, the lot shall be
rejected with no further retesting permitted.

& PREPARATION FOR DELIVERY
5.1 Reservation, packaging, and packing.
6.1.1 God A. Material shall be properly

separated by size and condition when prepared
for chdivery. Materials shaU be preserved,
pac%ed, and packed in ncwrdance with Mm
STD-163.

5.1.2 Led C. Materiels shall be prepared
for delivery in accordance with the manufact-
urer’s commercial practica.

6.2 Marking of atipmenk Marking ●nd
labeling shall be in accordance with hflL-
STD-163. In addition, marking shall include
the following information:

STEEL PLATE, SHEET, OR STRIP (as
applicable) ALLOY 4130, AIRC_
QUALITY

MILA-18729C
Sii and thickness
Heat No.
Quantity containd (se defined in the con-

tract or order for each size and thickness)
Name of manufacturer
Name of contractor (if difkent from

manufacturer)
Contract or Order No.

6. NOTES

6.1 Intended use. The steel is intended for
appli-tions requiring moderate mechanical
properties and in which weldlng may be re-
quired. In thickness of 0.187 inch and less, a
minimum t&sile strength of 180,000 psi can
be obtained by proper heat treatment, and
lower strengths in greater thickness=. The
hardenability of the swel does not assure
through-hardening to a uniform structure in
sizes greater than O.WO inch iU thic~= Or
diametar of equivalent round.

6.1.1 c~dition (A). hlore time in the an-
nealimz furnace is required to attain condition
(A) t&m condition
tend posseese
properties.

6.1.2 Condition
nealed condition is

(MA). Condition (A) ma-
more desirable fotig

I

(MA). The modfid an-
intended to provide a more

5
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favorable bsse for quench-and-temper
treatment than condithn (A). -

best

&2 Ordering dam Pmc&ernsnt documents
should BpSCify:

(a) Title, number, and date of this specifi-
cation.

(b) Data requirements (eee 3.2 and 4.3).
(c) P&ical condition, size, and thicknees

to be fumiehed (ses 1.2).
(d) Applicable ievek of packaging and

P- rWuird (sss 5.1 and 5.2).

Cwtodisns:
Army-MR
NaTy-WP
Air Force-(l 1)

Rerfewer sctlviticw:
Army-MI, MR
NaT7—WP
Air Force-+ X),

Ueer activities:
Armyiu8?y-
Ar Ferce-(69)

Preparing ●ctirit~:
Nwy—WP

Project No. 9S1S-9051
(69) t

Review/ueer information is current se ot the data of
thie document. For Iuturu ooordinstion of chengee ta
Me documant, draftakculstion should he baaed on the
information in the current Federal Supply Chaeei6co- ~
tion Listing of DoD Wmxiardiition Dooumentu.

6
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lNsTmcTtom In ● Sonuauing ●f!ost to naskaoar Stsndsrdisatioadocmamots bottu, tiwDoD pmvidu @k form for uw m

probtsnm ktsriabbcktlsny~--ti toaspadflc pusgmpboftbsdom--- If block 7isfUlodout, an
saholdsd@omntv illh-k’dbym wttbinso dwstoMY-bw*tY - comsnsnts wwstwmid-dm Mog
Coddsmd. .

NOZ!E: Tbisform-y-tbdbmud omkesofdocmwa * 00s to nqwct wsbers, dovistim at dsrlficstion of
sposi6c8th0 qtdTOIDM* on sUsTeatcon~ Commsoti submittalm * form do not anstitutt or imply sutbonsstion
to wsim my portion Of the d-d documsntfs) or to amsndson~ mq-msots.

OFPDCIALWSMES
●ENALTY Poa rmvA7F uSE 8300 BUWWSS REPLY MAIL \

[ FIRST CLASS *ERM IT NO. 12602 WASHINGTOW O. C.
t

WXTAGE WILL BE PAID SY THE DEPAF7TMENT OF THE NAVY

CHIEF, BUREAUCF NAVALWEAPONS
ENCIt+EERI?iGDIVISION
ATTN: RREN-5
IJASli114GTON, D. C. 20360
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STAWAASI!Z4TIGU C-CCLWEN7 I MPROVlE%UiE?d7 PROPOSAL .

[SeeIwtmcrions - Reverse We).- ...
:. ,JJ2CUMe NT NUM@~R

,.

i 2, DOCUMCtJT TITLE

I L. .. 1
*.. .YAME OF SUBMITTING ORGANIZATION

2

), ADD FiE~(Stit, City, 6tak. ZIP Co&)

. ..
i. PROSL6M AREAS

a •.r.gf~ Numbw●nd Wording:

b

.. .

...
!’lWcmm.nd.d wording.

L TYPE OF ORGANIZATION (M~ one)

•1 v8@looa

❑ US.*

❑ MANUFACTURER

—.-
“;0. NAIIAe OF SUOMITTEP bf. Fhf, Mf) - Optional b. WOf4K TSLEW40NB NUMOSR ~l~ms

Cti ) - Opclolwl
-- . ...
e. :.:.II LINO AOORE3S (titrmt. City, Stab, ZIP CoctCJ - Opt{onal ~ a. DATE OF 9UeMlSS10N fY~M~Of)t

. .

-,
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