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SAE AMS 6418H

1. SCOPE:

1.1

1.2

Form:

This specification covers an aircraft-quality, low-alloy steel in the form of bars, forgings, mechanical
tubing, flash welded rings, and stock for forging and flash welded rings.

Application:

Primarily for g
strength and

2. APPLICABLE [

The following p
issue of Aerosp
of other docum

2.1

211

212

SAE Publicat
Available fron

Aerospace

AMS 2251
MAM 2251
AMS 2253
MAM 2253
AMS 2259
AMS 2301
AMS 2310
AMS 2350
AMS 2370

arts requiring high tensile strength and good ductility with relatively’high impact
hardness.

DOCUMENTS:

ublications form a part of this specification to the extent specified herdin. The latest
ace Material Specifications and Aerospace Standards shall apply. The applicable issue
ents shall be as specified in AMS 2350.

ons:
n SAE, 400 Commonwealth Drive, \Warrendale, PA 15096.

Material Specifications:

Tolerances, Low-Alloy Steel Bars

Tolerances, Metric, Low<Alloy Steel Bars
Tolerances, Carbenand Alloy Steel Tubing
Tolerances, Metric, Carbon and Alloy Steel Tubing
Chemical Cheek Analysis Limits, Wrought Low-Alloy and Carbon Steels
Aircraft Quality Steel Cleanliness, Magnetic Particle Inspection Procg¢dure
Qualification Sampling of Steels, Transverse Tensile Properties
Standards and Test Methods

Quality Assurance Sampling of Carbon and Low-Alloy Steels, Wrought Products

Except Forgings and Forging Stock

AMS 2372

AMS 2375
AMS 2806

AMS 2808
AMS 7496

Quality Assurance Sampling of Carbon and Low-Alloy Steels, Forgings and Forging
Stock

Control of Forgings Requiring First-Article Approval

Identification, Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and Alloy
Steels and Heat and Corrosion Resistant Steels and Alloys

Identification, Forgings

Rings, Flash Welded, Carbon and Low-Alloy Steels

Aerospace Standards:

AS1182

Standard Machining Allowance, Aircraft Quality and Premium Quality Steel Products



https://saenorm.com/api/?name=2e0389273df04431e5120c73217301ca

AMS 6418H

SAE

AMS 6418H

2.2

2.3

2.3.1

2.3.2 Military Sta

3. TECHNICAL R

3.1

ASTM Publications:

Available from American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA

19103.

ASTM A255
ASTM A370
ASTM E23

End-Quench Test for Hardenability of Steel

Mechanical Testing of Steel Products
Notched Bar Impsm’r Tne’ring of Metallic Materials

ASTM E112
ASTM E350

ASTM E381

U.S. Governn

Available fron
Philadelphia,

Federal Stajndards:

Federal Tes

MIL-STD-1¢

Composition:

Shall conforn
accordance W
Standard No.

Determining Average Grain Size

Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon E|ectrical Steel, Ingot

Iron, and Wrought Iron
Blooms, and Forgings
nent Publications:

n Commanding Officer, Naval Publications and\Forms Center, 5801 Te
PA 19120.

t Method Standard No. 151 Metals; Test Methods

ndards:

53 Steel Mill Products, Rreparation for Shipment and Storage

FQUIREMENTS:

to the_following percentages by weight, determined by wet chemical
ith ASTM E350, by spectrographic methods in accordance with Fede
151¢ Method 112, or by other analytical methods approved by purcha

Macroetch Testing, Inspection, and Rating Steel Products~Comprising Bars, Billets,

bor Avenue,

methods in
ral Test Method
Ser:
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min  max
Carbon 0.23 0.28
Manganese 1.20 1.50
Silicon 1.30 1.70
Phosphorus - 0.025
Sulfur - 0.025
Chromium 0.20 0.40
Nickel 1.65 2.00
Molybdenum 0.35 0.45
Copper - 035

3.1.1  Check Analysis: Composition variations shall meet the applicable‘requirements o

3.2 Condition:

Unless otherwise specified, the product shall be supplied in the following condition;
tensile strength shall be determined in accordance with-ASTM A370:

3.2.1 Bars:

3.2.1.1 Bars 0.500 In. (12.50 mm) and Under.in Nominal Diameter or Distance Betwee
Sides: Cdld finished having tensile strength not higher than 145,000 psi (1000 N

equivalent hardness.

3.2.1.2 Bars Ovef 0.500 In. (12.50(mm) in Nominal Diameter or Distance Between Par3
finished having hardness'not higher than 293 HB or equivalent except that bars
finished may have hardness as high as 302 HB or equivalent.

3.2.2 Forgings and Flash:Welded Rings: As ordered.

3.2.2.1 Flash weldéd rings shall not be supplied unless specified or permitted on purch

[ AMS 22509.

hardness and

n Parallel
IPa) or
llel Sides: Hot

ordered cold

hser’s part

drawing. vvhen supplied, they shdll be manuracturea In accoraance wiitn Aivis

496.

3.2.3 Mechanical Tubing: Cold finished having hardness not higher than 32 HRC or equivalent except
that tubing ordered hot finished shall have hardness not higher than 31 HRC or equivalent.

3.2.4 Stock for Forging or Flash Welded Rings: As ordered by the forging or flash welded ring

manufacturer.

3.3 Properties:

The product shall conform to the following requirements; hardness testing shall be performed in

accordance with ASTM A370:
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3.3.1

3.3.1.1

3.3.2

3.3.3

3.34

3.3.4.1

3.34.2

3.34.3

Macrostructure: Visual examination of transverse sections as in 4.3.4 from bars, billets, tube
rounds or tubes, and stock for forging or flash welded rings, etched in accordance with

ASTM E381 in hot hydrochloric acid (1:1) at 160° - 180°F (70° - 80°C) for sufficient time to develop
a well-defined macrostructure, shall show no pipe or cracks. Except as specified in 3.3.1.1,
porosity, segregation, inclusions, and other imperfections shall be no worse than the following
macrographs of ASTM E381:

If tubes arle produced directly from ingots or large blooms (ransverse sections m
tubes rather than tube rounds. Macrostructure standards.for such tubes shall bg
by purchgser and vendor.

Grain Size:

in accordarice with ASTM E112 on specimens_cooled from the carburizing tempe

1300°F + 2

Hardenability: Shall be J45 = 24 min; determined on the standard end-quench te
accordance with ASTM A255 except that the steel shall be normalized at 1725°F 4

and the tes

required on|a product which wilknot yield a suitable specimen but the steel from w
is made shall conform to the hardenability specified.

Decarburiz

Bars, tubipg, ahdflash welded rings ordered ground, turned, or polished shall b
decarburigatiafh on the ground, turned, or polished surfaces. Decarburization o

not exce

SectiomrSize

Square Inches (Square Centimetres) Macrographs
Up to 36, incl (Up to230,incl) S2-R1-G2
Over 36 to 100, incl (Over 230to 645, incl) S2-R2>C3
Over 100 (Over 645) As agreed upon

b (705°C £ 15) and held for 60 min: £ 5 before cooling to room temper

specimen austenitized.at 1600°F + 25 (870°C £ 15). The hardenabil

tion:

ay be taken from
as agreed upon

Predominantly 5 or finer with occasional’grains as large as 3 permissible, determined

rature to
ature.

5t specimen in
25(940°C £ 15)
ty test is not
hich the product

e free from

n tubing ID shall

Allowable decarburization of bars, billets, and tube rounds ordered for redrawing, forging, or flash
welding or to specified microstructural requirements shall be as agreed upon by purchaser and

vendor.

Decarburization of bars and flash welded rings to which 3.3.4.1 or 3.3.4.2 is not applicable shall
be not greater than shown in Table I.
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TABLE |
Nominal Diameter or Distance Depth of
Between Parallel Sides Decarburization
Inches Inch
Up to 0.375, incl 0.010
Over 0.375 to 0.500, incl 0.012
Over-6-5066-t06-625incl 0-614
Over 0.625 to 1.000, incl 0.017
Over 1.000 to 1.500, incl 0.020
Over 1.500 to 2.000, incl 0.025
Over 2.000 to 2.500, incl 0.030
Over 2.500 to 3.000, incl 0.035
Over 3.000 to 4.000, incl 0.045
TABLE | (SI)
Nominal Diameter or Distance Depth of
Between Parallel Sides Decarburization
Millimetres Millimetres
Up to 950, incl 0.25
Over 9.50 to ~42.50, incl 0.30
Over 12.50-te~"15.75, incl 0.35
Over 15.75to 25.00, incl 0.42
Over 25.00 to 37.50, incl 0.50
Over.37.50 to 50.00, incl 0.62
Qver 50.00 to 62.50, incl 0.75
Over 62.50 to 75.00, incl 0.88
Over 75.00 to 100.00, incl 1.12

3.3.4.3.1  Limits fq

rddepth of decarburization of bars and ring cross-sections over 4.000 i

N (100.00 mm)in

nomina
vendor.

diameter or distance between parallel sides shall be as agreed upon

y purchaser and

3.3.4.4 Decarburization of tubing to which 3.3.4.1 or 3.3.4.2 is not applicable shall be not greater than
shown in Table II.
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TABLE I
Depth of Depth of
Decarburization Decarburization
Nominal Wall Thickness Inch Inch
Inches ID oD
Up to 0.109, incl 0.008 0.015

Over6-169to6-263, 6016 6026

Over 0.203 to 0.400, incl 0.012 0.025

Over 0.400 to 0.600, incl 0.015 0.030

Over 0.600 to 1.000, incl 0.017 0.035

Over 1.000 0.020 0.040

TABLE 11 (SI)
Depth of Depth of
Decarburization Decarburization
Nominal Wall Thickness Millimetres Millimetres
Millimetres iD oD
Upto 2.75,incl 0.20 0.38

Over 2.75to 5.00, incl 0.25 0.50

Over 5.00to 10.00, incl 0.30 0.62

Over 10.00to 15.004ncl 0.38 0.75

Over 15.00to 25.00, incl 0.42 0.88

Over 25.00 0.50 1.00

3.3.4.5 Decarburization shall.be measured by the microscopic method or by Rockwell $uperficial 30-N

scale or gquivalent-hardness testing method on hardened but untempered spedimens protected
during heat treatment to prevent changes in surface carbon content. Depth of decarburization,
when measuredby a hardness method, is defined as the perpendicular distance{from the surface
to the depth-under that surface below which there is no further increase in hardpess. Such

measurements shall be far enough away from any adjacent surface to be uninfluenced by any
decarburization or lack of decarburization thereon.

3.3.4.5.1 When determining the depth of decarburization, it is permissible to disregard local areas
provided the decarburization of such areas does not exceed the above limits by more than
0.005 in. (0.12 mm) and the width is 0.065 in. (1.65 mm) or less.
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3.3.5

Properties After Heat Treatment: Product 2.50 in. (62.5 mm) and over in nominal diameter or
distance betwen parallel sides shall have transverse tensile properties as specified in 3.3.5.1 after
being heat treated as follows:

Normalize by heating 1725°F £ 25 (940°C £ 15), holding at heat for 60 min. + 10, and cooling in air.

Harden by heating to 1600°F + 25 (870°C + 15), holding at heat for 60 min. + 10, and quenching in
oil at 120° -140°F (50° - 60°C)

Temper by heating to 550°F + 25 (290°C * 15), holding at heat for 2 - 3 hr, and-cqoling in air.

3.3.5.1 Tensile Properties: Shall meet the following requirements, determined.on test specimens
prepared jn accordance with AMS 2310 and heat treated as in 3.3/5;
Tensile StLength 220,000 - 24%,000 psi (1515 - 1690 MPa)
Yield Strength at 0.2% Offset, min 185,000 psi(1275 MPa)
Elongatiop in 4D, min 5%
Reduction of Area, min
Average 20%
Individugl 15%
3.4 Quality:
3.4.1 Steel shall e aircraft quality conforming;to AMS 2301.
3.4.2 The product, as received by purchaser, shall be uniform in quality and condition, $ound, and free
from foreign materials and freefrom imperfections detrimental to usage of the prqduct.
3.4.2.1 Bars, tubing, and flash welded rings ordered ground, turned, or polished shall be free from
seams, laps, tears, and cracks open to the ground, turned, or polished surfaces.
3.4.2.2 Product ordered fo surface conditions other than ground, turned, or polished shgll, after removal
of the standard machlnlng allowance, be free from seams, Iaps tears, cracks and other defects
exposed fothe machined-s S accordance with
AS 1182.
3.5 Sizes:

Except when exact lengths or multiples of exact lengths are ordered, straight bars and tubing will be
acceptable in mill lengths of 6 - 20 ft (2 - 6 m) but not more than 10% of any shipment shall be
supplied in lengths shorter than 10 ft (3 m).
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3.6 Tolerances:

Unless otherwise specified, tolerances shall conform to all applicable requirements of the following:

3.6.1 Bars: AMS

3.6.2 Mechanical
4. QUALITY ASS

4.1 Responsibility
The vendor o
performing al
4.5. Purchas
necessary to

4.2 Classification
4.2.1 Acceptancs
specificatio
applicable.

422

Preproduct
this specifig

2251 or MAM 2251.

Tubing: AMS 2253 or MAM 2253.

JRANCE PROVISIONS:

for Inspection:

required tests. Results of such tests shall be reported-{o the purchas
er reserves the right to sample and to perform any.confirmatory testin
ensure that product conforms to the requirements of this specification
of Tests:

Tests: Tests to determine conformange'to all technical requirements

N are classified as acceptance testsgand shall be performed on each

on Tests: Tests of forgings to/determine conformance to all technical r
ation when AMS 2375 is specified are classified as preproduction test

performed prior to or on the firstzarticle shipment of a forging to a purchaser, whe

material or
confirmator
4.2.2.1 Fordirect
preproduc
activity, th

4.3 Sampling:

brocessing, or both,requires reapproval as in 4.4, and when purchase
y testing to be required.

tion forgings shall be submitted to the cognizant agency as directed 4
e contracting officer, or the request for procurement.

f the product shall supply all samples for vendor’s tests and shall be r¢sponsible for

Br as required by
) deemed

f this
eat or lot as

bquirements of
s and shall be
N a change in

r deems

U.S. Military-procurement of forgings, substantiating test data and, when requested,

y the procuring

Shall be in accordance with the following:

4.3.1 Bars, Mech

anical Tubing, and Stock for Flash Welded Rings: AMS 2370.

4.3.2 Forging and Forging Stock: AMS 2372.

433

434

Flash Welded Rings: As agreed upon by purchaser and vendor.

Samples for macrostructure (3.3.1) testing 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.
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