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STEEL BARS AND FORGINGS
U.50Cr - 0.55Ni - 0.25Mo (G.38 - 0.43C) (SAE 8740)
Heat Treated, 105,000 psi (724 MPa) Tensile Strength
UNS G87400

1. SCOPE:

1.1 Form: THhis specification covers an aircraft-quality, Tow-alloy steel in the
form of Heat treated bars and forgings.

1.2 Applicatilon: Primarily for parts, such as nuts, bolts, and screws, 1.750
inches (44.45 mm) and under in section thickness requiring a minipum tensile
strength [of 105,000 psi (724 MPa).

2.  APPLICABUE DOCUMENTS: The following publications form a part of [this
specificqtion to the extent specified herein. The latest issue of Aerospace
Material |Specifications and Aerospace Standards shall apply. The| applicable
issue of jother documents shall be as.specified in AMS 2350.

2.1 SAE Publilcations: Available from«SAE, 40U Commonwealth Drive, Warrendale,
PA 15096.

SAE Technical Board Rules provide that: “This reportis published by SAE to advance the state of technical and engineeripg §ciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any
means is strictly prohibited without the written consent of the publisher.

Copyright 1988 Saciety of Automoative Engineers, Inc. Printed in U.S.A.
All rights reserved.
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2.1.1 Aerospace Material Specifications:
AMS 2251 - Tolerances, Low-Alloy Steel Bars
iMAM 2¢51 - Tolerances, Metric, Low-Alloy Steel Bars
AMS 2259 - Chemical Check Analysis Limits, Wrought Low-Alloy and Carbon
Steels
AMS 2301 - Aircraft Quality Steel Cleanliness, Magnetic Particle Inspection
Procedure
AMS 2350 - Standards and Test Methods
AMS 2370 - Quality Assurance Sampling of Carbon and Low-Alloy Steels,
Wrouyght Products Except Forgings and Forging Stock
AMS 2372 - Quality Assurance Sampling of Carbon and Low-Alloy Steels,
Forgings—andforging—Stock
AMY 2375 - Control of Forgings Requiring First Article Apprpval
AMY 2806 - Identification, Bars, Wire, Mechanical Tubingy and Extrusions,
Carbon and Alloy Steels and Corrosion apd Heat| Resistant
Steels and Alloys
AMY 2808 - Identification, Forgings

2.1.2 Aen

ospace Standards:

AS

Quality Steel Products

2.2 ASTHM |Publications: Available from American Society for Testi
Materfials, 1916 Race Street, Philadé&lphia, PA 19103.
ASTHM JA370 - Mechanical Testingcof Steel Products
ASTHM [ET12 - Determining Averagé Grain Size
ASTM [E350 - Chemical Analysis of Carbon Steel, Low-Alloy Stee
Electrical‘Steel, Ingot Iron, and Wrought Iron
ASTM |E361 - MacroetchTesting, Inspection, and Rating Steel P
Comprising Bars, Billets, Blooms, and Forgings
2.3 U.S. [covernment Publications: Available from Commanding Offi
Publilcations and Forms Center, 5801 Tabor Avenue, Philadelphi
2.3.1 Millitary Standards:
MIL-STU-163 - Steel Mill Products, Preparation for Shipment

1162 - Standard Machining Allowance, Aircraft Quality and Premium
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Page 3 SAE, AMS 6325F
3. TECHNICAL REQUIREMENTS:
3.1 Composition: Shall conform to the following percentages by weight,

@ determined by wet chemical methods in accordance with ASTM E350, by
spectrochemical methods, or by other analytical methods, acceptable to
purchaser:

min max

Carbon 0.38 - 0.43

Manganese 0.75 - 1.00

Silicon 0.15 - 0.35

Phosphorus -- 0.025

Sulfur -- 0.025

Chromium 0.40 - 0.60

Nickel 0.40 - 0.70

Molybdenum 0.20 - 0.30

Copper -- 0.35
3.1.1 Check Analysis: Composition variations shall meet the applicable

requirgments of AMS 2259.
3.2 Condition: The product shall be supplied in“the following condition.
3.2.1 Bars:
3.2.1.1 Bars|0.500 Inch (12.70 mm) and Under in Nominal Diameter or DOistance
Betwgen Parallel Sides: Cold<finished, hardened, and tempergd.

3.2.1.2 Bars|Over 0.500 Inch (12.70"mm) in Nominal Diameter or Distarice Between

3.2.2 Forging

3.3 Heat Treg
(843°C +
3.4.5.

3.4 Propertié

Paral

lel Sides: Hot finished, or cold finished when so order]

harde

s: Hardened‘and tempered.

ned, and tempered:

tment: ~J@e product shall be hardened by quenching from

14) and-tempered as required to meet the requirements of

ed,

s The product shall conform to the followina reauirem
P CT +—conhtorm—to—the tToiowihg—reguireme

nts;

hardness and tensile testing shall be performed in accordance with ASTM A370:



https://saenorm.com/api/?name=cff789f8c6f3e729a16c3104e0488961

AMS 632

5F SAL, Page 4

3.4.1

Macrostructure: Visual examination of transverse sections as in 4.3.3

3.4.¢

3.4.3

from bars or pillets, etched in accordance with ASTM E381, shall show no
pipe or cracks. Porosity, segregation, inclusions, and other
imperfections shall be no worse than the following macrographs of ASTM
E381:

Section Size

Square Inches Square Centimetres Macrographs
Up to 36, incl Up to 232, incl S2 - R1 - C2
Uver 36 to 100, incl Over 232 to 645, incl S2 - R2 - C3
Over 100 Over 645 As agreed upon

Grgin Size: Predominantly 5 or finer with occasional graivs as large as 3

permissible, determined in accordance with ASTM E112.

Uedarburization:

3.4.3.1

3.4.3.2

3.4.3.¢

Bars orderea ground, turned, or polished shall be free from
decarburization on the ground, turned, or-polished surfades.

Uecarburization of bars to which 3.4.3:1%is not applicablle shall be not
dreater than shown in Table I:
TABLEOI
Nominal Liameter or Distance Depth of
Between Parallel Sides Decarburizatilon
Inches Inch
Uptto 0.375, incl 0.010
Over 0.37% to 0.500, incl 0.01¢
Over 05500 to 0.025, incl 0.014
Over 07625 to 1.000, incl 0.017
Over 1.00U to 1.500, incl 0.020
Over 1.500 to 1.750, incl 0.025
TABLE T (SI)
Nnominal Diameter or Uistance Depth of
Between Parallel Sides Decarburization
MiTlimetres Millimeter
Up to 9.5¢, incl 0.2b
Over Y.52 to 12.70, incl 0.30
Over 12.70 to 15.88, incl 0.36
Over 15.88 to ¢5.40, incl 0.43
Over 25.40 to 38.10, incl 0.51
Over 35.10 to 44.45, incl 0.64

.1 Limits for depth of decarburization of bars over 1.750 inches
(44.45 rm) in nominal diameter or distance between parallel sides
shall be as ayreed upon by purchaser and vendor.

™
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Lecarburization shall be measured by the microscopic method or by

Rockwell Superficial 3U-N scale or equivalent hardness testing methods

specimens cut from bars. Depth of decarburization, whe

n measured by

a hardness method, is defined as the perpenducular distance from the
surface to the depth under that surface below which there is no further

crease in hardness. Such measurements shall be far enou

gh away from

any adjacent surface to be uninfluencea by any decarburization or lack

decarburization thereon.

When determining the depth of decarburization, it is permissible to
disregard local areas provided the decarburization of such areas does

not exceed the limits above by more than 0.005 inch (0.1

3 mm) and the

Wwidth 1s 0.065 inch (1.65 mm) or less.

ile Properties: Specimens, cut from bars 1.750 inches (

 in nominal diameter or distance between parallel; sides
ings 1.750 inches (44.45 mm) and under in nominal} cross
prm to the following:

e Strength, minimum 105,000 psi (724

Strength at 0.2% Offset, minimum 85,000 psi (586
tion in 40, minimum 17%
ion of Area, minimum 55%

hsile properties of bars over 1,750 inches (44.45 rm) in
pmeter or distance between parallel sides and of forging
ches (44.45 mm) in nominal €ross section shall be as agr
rchaser and vendor.

hess: Should be 223-=:262 HB, or equivalent, but the pr
be rejected on the.basis of hardness if the tensile prop
irements are met.

Y :

I shall be-aircraft quality conforming to AMS 2301.

brodact, as received by purchaser, shall be uniform in g
ition, sound, and free from foreign materials and from i

4,45 mm) and

and from
section, shall

MPa)
MPa)

nominal
5 over 1.750
ped upon by

bduct shall
priy

ality and
nperfections

imental to usage of the pv‘ndurf

Bars ordered ground, turned, or polished shall be free from seams, laps,

tears, and cracks open to the ground, turned, or polished surfaces.

3.4.3.3
on
in
of
3.4.3.3.1
3.4.4 Tens
unde
foryg
conf
Tensil
Yield
Elonga
Reduct
3.4.4.1 Te
di
in
pu
3.4.5 Hard
not
requ
3.5 Qualit
3.5.1 Stee
3.5.2 The
¥ cond
detr
3.5.¢.1
3.5.¢.2

Bars ordered to surface conditions other than ground, turned, or

polished shall, after removal of the standard maching allowance, be free
fron seams, laps, tears, cracks, and other defects exposed to the

machined surfaces.

wi

3.5.2.3 Fo

th AS 1182.

rgings shall have substantially uniform macrostructure.

Standard machining allowance shall be in accordance

Standards for

) acceptance shall be as agreed upon by purchaser and vendor.
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3.5.2.4 Grain flow of die foryings, except in areas which contain flash-Tine end

3.6 Sizes:

3.7

4.

4.1

¥

.2 Classifi

2.2

.3 Sampling:
3.1
.3.2

3.3

.4 Approval:

@ grain, shall follow the general contour of the forgings showing no
evidence of re-entrant grain flow.

txcept when exact Tengths or multiples of exact lengths are ordered,
bars will be acceptable in mill lengths of 6 - 20 feet (1.8 - 6.1 mm) but
not more than 10% of any shipment shall be supplied in lengths shorter than
10 feet (3 m).

Tolerances:

Bars shall conforin to all applicable requirements of AMS 2251
or MAM 2251,

QUALITY 4

SOURANLE PRUVISTUNS:

Responsi

bility for Inspection: The vendor of the product shall

samples
requireq
required
confinng
the requ

for vendor's tests and shall be responsible for performi

tests. Results of such tests shall be reported-to the
by 4.5. Purchaser reserves the right to sampte and to
tory testing deemed necessary to ensure thatithe product
irements of this specification.

cation of Tests:

Accept

ance Tests: Tests to determine cOnformance to all techr

¢ requit
shall

Preprg

ements of this specification arevclassified as acceptang
be performed on each heat orclot as applicable.

duction Tests: Tests of.forgings to determine conforman

9 appliq
specif
prior
when g
4.4, §

For
@ datg
the
offi

able technical requirements of this specification when A
ied are classified asipreproduction tests and shall be p
to or on the first-article shipment of a forging to a pu
change in material, processing, or both requires reappn
nd when purchaser deems confirmatory testing to be requi

direct U.Ss Military procurement of forgings, substantia
and, when requested, preproduction forgings shall be su
coynizant agency as directed by the procuring activity,
cerssor request for procurement.

Shall be in accordance with the following:

Bars:

Forgings:

AMS 2370.
AMS 2372.

supply all
ng all
purchaser as
perform any
conforms to

ical
e tests and

ce to all
MS 2375 1is
erformed
rchaser,
oval as in
red.

ting test
bmitted to
contracting

Samples for macrostructure rating (3.4.1) shall be full cross-sectional

specimens obtained from the finished billet or suitable rerolled product
representing the top and bottom of at least the first, middle, and last

usable ingots of each heat.

When specified, approval and control of forgings shall be in
accordance with AMS 2375,

e
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