@ A = The Engineering Society CAE

e For Advancing Mobility AEROSPACE

Land Sea Air and Space

AMS 6485G

INTERNATIONAL MATERIAL — OV 1959
400 Commonwealth Drive, Warrendale, PA 15096-0001 S P ECl F | CATI O N Revised JUL 1989

Noncurrent OCT 1991
Reaf. Noncur. OCT 2001

Superseding AMS 6485F

Steel Bars and Forgings
5.0Cr - 1.3Mo - 0.5V (0.38 - 0.43C)

UNS T20811

NONCURRENT NOTICE

This specificgtion has been declared “NONCURRENT” by the Aerospace*Materials|Division, SAE,
as of October 1991. It is recommended, therefore, that this specification not be spgcified for new
designs.

“NONCURRHENT" refers to those materials which have previotsly been widely usedq and which may
be required gn some existing designs in the future. The Aerospace Materials Divis|on, however,
does not recqmmend these as standard materials for future use in new designs. Efch of these
“NONCURRHENT” specifications is available from SAE:

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. 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.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright 2001 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-7161 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790

SAE WEB ADDRESS: http://www.sae.org


https://saenorm.com/api/?name=6c7a6bc90481a2864ac1ccf6ed5e5c66

AMS 6485G SAE AMS 6485G

1. SCOPE:

11

1.2

2. APPLICABLE [

The following p
issue of SAE pu
AMS 2350.

2.1

211

2.1.2

Form:

This specification covers an aircraft-quality, low-alloy steel in the form of bars, forgings, and forging

stock.
Application:

Primarily for f
ductility, and
where such p

SAE Publicat
Available fror

Aerospace

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

fhermal stability for operation between -100° and +1000°F (-73%“and +
arts may require welding during fabrication.

DOCUMENTS:

ublications form a part of this specification to thesextent specified here

ons:
N SAE, 400 Commonwealth Drive*Warrendale, PA 15096.

Material Specifications:

Tolerances, Low-Alloy Steel Bars
Tolerances, Metrig, kow-Alloy Steel Bars
Chemical Check Analysis Limits, Wrought Low-Alloy and Carbon Stg
Aircraft Quality-Steel Cleanliness, Magnetic Particle Inspection Proce
Qualification:Sampling of Steels, Transverse Tensile Properties
Standards+and Test Methods

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

AMS 2372

arts requiring a combination of relatively-high strength, fatigue resistgnce, toughness,

538°C) and

in. The latest

blications shall apply. The applicable issue of:other documents shall e as specified in

pels
dure

ht Products

Quality Assurance Sampling of Carbon and Low-Alloy Steels, Forgin

gs and Forging

AMS 2375
AMS 2806

AMS 2808

Stock

Control of Forgings Requiring First Article Approval

Identification, Bars, Wire, Mechanical Tubing, and Extrusions, Carbo
Steels and Corrosion and Heat Resistant Steels and Alloys
Identification, Forgings

Aerospace Standards:

AS1182

n and Alloy

Standard Machining Allowance, Aircraft Quality and Premium Quality Steel Products
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2.2

2.3

2.3.1 Military Sta

3. TECHNICALR

3.1

ASTM Publications:

Available from ASTM, 1916 Race Street, Philadelphia, PA 19103.

ASTM A370
ASTM E21

ASTM E112
ASTM E350

Mechanical Testing of Steel Products
Elevated Temperature Tension Tests of Metallic Materials

Determining Average Grain Size
Chemical An::aly:ic of Carbon Steel | nw-AIIny Steel Silican Electric

| Steel, Ingot

ASTM E381

U.S. Governn

Available from Commanding Officer, Naval Publications and Formis Center, 5801 T

Philadelphia,

MIL-STD-1

Composition:

Shall conforn
accordance W
acceptable tg

Iron, and Wrought Iron

Macroetch Testing, Inspection, and Rating Steel Products Compsising Bars, Billets,

Blooms, and Forgings

nent Publications:

PA 19120.

ndards:
b3 Steel Mill Products, Preparation for;Shipment and Storage

FQUIREMENTS:

to the following percentages by weight, determined by wet chemical

ith ASTM E350, by.spectrochemical methods, or by other analytical n

purchaser:

abor Avenue,

methods in
hethods

min  max
Carbon 0.38 0.43
Manganese 0.20 0.40
Siticomn 0 80— 1100
Phosphorus -- 0.020
Sulfur -- 0.020
Chromium 475 5.25
Molybdenum 1.20 1.40
Vanadium 0.40 0.60
Nickel -- 025
Copper -- 035

3.1.1 Check Analysis: Composition variations shall meet the applicable requirements of AMS 2259.
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3.2 Condition:

The product shall be supplied in the following condition; hardness and tensile strength shall be

determined in

3.2.1 Bars:

accordance with ASTM A 370:

3.2.1.1 Bars 0.500inch (12.70 mm) and Under in Nominal Diameter or Distance Between Parallel Sides:

Cold finished h:-\\/ing tensile erpngfh not highpr than 135 000 Ir\Qi (0‘21 I\/ID:::)

3.2.1.2 Bars Ove

finished and annealed having hardness not higher than 235 HB, or equivalent,
ordered cpld finished may have hardness as high as 255 HB, or equivalent.

3.2.2 Forgings: Als ordered.

3.2.3 Forging Sto
3.3 Properties:

The product s
testing shall &

3.3.1 Macrostruciure: Visual examination of trarisverse sections as in 4.3.3 from bars, b

stock, etchq
inclusions,

ASTM E381:

0.500 inch (12.70 mm) in Nominal Diameter or Distance Between-Pg|

ck: As ordered by the forging manufacturer.

hall conform to the following requirements; hardness and room temps
e performed in accordance with ASTM A 370:

d in accordance with ASTM E381, shall show no pipe or cracks. Poro
hnd other imperfections Shall be no worse than the following macrogra

rallel Sides: Hot

pxcept that bars

rature tensile

llets, and forging
bity, segregation,
phs of

Section Size
Square Inches Square Centimetres Macrographs
Upto 36, incl Up t0232,incl S2-R1-C2
Qver 36 to 100, incl Over 232to 645,incl S2-R2-C3
Over1oo Over 645 AS agreed upon

3.3.2 Decarburization:

3.3.2.1 Bars ordered ground, turned, or polished shall be free from decarburization on the ground,

turned, or

polished surfaces.

3.3.2.2 Allowable decarburization of bars and billets ordered for redrawing or forging or to specified
microstructural requirements shall be as agreed upon by purchaser and vendor.
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3.3.2.3 Decarburization of bars to which 3.3.2.1 or 3.3.2.2 is not applicable shall be not greater than

shown in Table I.

TABLE |
Nomimat-Diameter or Distarce Deptirof

Between Parallel Sides Decarburization

Inches Inch

Up to 0.375, incl 0.010

Over 0.375 to 0.500, incl 0.015

Over 0.500 to 0.625, incl 0.020

Over 0.625 to 1.000, incl 0:025

Over 1.000 to 2.000, incl 0.035

Over 2.000 to 3.000, incl 0.048

Over 3.000 to 4.000, incl 0.062

Over 4.000 to 5.000, inel 0.094

Over 5.000 0.125

TABLE I (SI)
Nomipal Diameter or Distance Depth of
Between Parallel Sides Decarburization
Millimetres Millimetres

Upto 9.52,incl 0.25

Over 9.52 to 12.70, incl 0.38

Over 12.70 to 15.60, Incl 0.01

Over 15.88 to 25.40, incl 0.64

Over 25.40 to 50.80, incl 0.89

Over 50.80 to 76.20, incl 1.22

Over 76.20 t0101.60, incl 1.57

Over 101.60 t0127.00, incl 2.39

Over 127.00 3.18
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3.3.2.4 Decarburization shall be measured by the microscopic method or by Rockwell Superficial 30-N
scale or equivalent hardness testing method on hardened but untempered specimens protected
during heat treatment to prevent changes in surface carbon content. Depth of decarburization,
when measured by 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 hardness. Such
measurements shall be far enough away from any adjacent surface to be uninfluenced by any
decarburization or lack of decarburization thereon.

3.3.2.4.1 Whend
provide
0.005 in

3.3.3 Properties 4
3.3.3.3 afte
15 - 45 min

temperaturé not lower than 1000°F (538°C), holding at heatfor'2 - 3 hours, and c

Grain size s
3.3.3.1 TensileP

3.3.3.1.1 Longitu

25 sque];e inches (161 cm?) and under in-éross-sectional area, from forgings

approxi
square
heat tre
in the tr

3.3.3.1.1.1 AtRo

Tensil
Yield

Elong
Redug

ptermining the depth of decarburization, it is permissible to disregard
] the decarburization of such areas does not exceed the above limits
ch (0.13 mm) and the width is 0.065 inch (1.65 mm) or less.

\fter Heat Treatment: Specimens shall meet the requiremgnts of 3.3.3

 being austenitized by heating to 1850°F + 25 (1010°Cx 14), holding

ites, and cooling in air to room temperature and tempered three times
pecimens need not be tempered.

operties:

linal: These requirements apply to specimens taken from bars and fro
ately parallel to the forging flow lines, and from coupons of forging sf

nches (161 cmz) in cross-sectional area forged to 25 square inches (!

htment as in 3.3.3. TestS'inthe longitudinal direction are not required g

ansverse direction.

bm Temperature:

e Strength,-minimum 260,000 psi (1793 MPa)
Strength @ty 0.2% Offset, minimum 215,000 psi (1482 MPa)
Ation inc4D, minimum 8%
tions0f’Area, minimum 30%

ocal areas
by more than

.1, 3.3.3.2, and
at heat for

by heating to a
pboling in air.

m forging stock

vith axis

ock over 25

|61 cm?) prior to
n product tested

3.3.3.1.1.2 At 1000°F (538°C): Specimens shall be heated to 1000°F + 10 (540°C + 6) held at heat for
20 - 30 minutes, and tested in accordance with ASTM E21 at 1000°F £+ 10 (538°C % 6).

Tensile Strength, minimum 175,000 psi (1207 MPa)
Yield Strength at 0.2% Offset, minimum 135,000 psi ( 931 MPa)
Elongation in 4D, minimum 10%
Reduction of Area, minimum 35%



https://saenorm.com/api/?name=6c7a6bc90481a2864ac1ccf6ed5e5c66

AMS 6485G

SAE AMS 6485G

3.3.3.1.2 Transverse: Shall be as follows, determined on specimens, selected and prepared in
accordance with AMS 2310, from bars and forging stock over 25 to 256 square inches
(161 to 1652 cm?), incl, in cross-sectional area:

Tensile Strength, minimum 260,000 psi (1793 MPa)
Yield Strength at 0.2% Offset, minimum 215,000 psi (1482 MPa)
Reduction of Area

O
O

3.3.3.2 Hardness
of hardne

3.3.3.3 Grain Siz

3.3.3.3.1 Bars an
with oca

3.3.3.3.2 Bars an
occasio

3.4 Quality:

Section Size Percent
Square Inches Square Centimetres Minimum™~ Averag
ver 25to 75,excl Over 161to 484, excl 6 15
75 to 100, incl 484 to 645, incl 6 10
\ver 100 to 150, incl Over 645to 968, incl 5 -
ver 150 to 225, incl Over 968 to 1452, ingl 4 -
ver 225 to 256, incl Over 1452 to 1652, incl 3 -

. Shall be 50 - 56 HRC, or equivalent; but the product shall not be reje
5s if the tensile property requirements of 3.3.3.1.1.1 or 3.3.3.1.2 are m

p: Shall be as follows, determined in accordance with ASTM E112:

d Forgings 2.50 Inches (63.5 mm) and Under in Cross-Sectional Thic
asional grains as/arge as 5 permissible.

d Forgings Qver 2.50 Inches (63.5 mm) in Cross-Sectional Thickness
hal grains as-large as 3 permissible.

cted on the basis
et.

ness: 7 or finer

5 or finer with

3.4.1 Steel shall

he airrrnff-qllnlif\/ Pnnfnrming 1o AMS 2301

3.4.2 The product, as received by purchaser, shall be uniform in quality and condition, sound, and free
from foreign materials and from imperfections detrimental to usage of the product.

3.4.2.1 Bars ordered ground, turned, or polished shall be free from seams, laps, tears, and cracks open

to the gro

und, turned, or polished surfaces.

3.4.2.2 Product ordered to surface conditions other than ground, turned, or polished shall, after removal
of the standard machining allowance, be free from seams, laps, tears, cracks, and other defects
exposed to the machined surfaces. Standard machining allowance shall be in accordance with

AS 1182.
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3.4.2.3 Grain flow of die forgings, except in areas which contain flash-line end grain, shall follow the
general contour of the forgings showing no evidence of re-entrant grain flow.

3.5 Sizes:

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

3.6 Tolerances:
Bars shall co

4. QUALITY ASS

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

4.2 Classification

4.2.1 Acceptancs
acceptance

4.2.1.1 Composit

4.2.1.2 Condition

hform to all applicable requirements of AMS 2251 or MAM 2251
JRANCE PROVISIONS:

for Inspection:
f the product shall supply all samples for vendor’s tests and shall be rg
required tests. Results of such tests shall be‘reported to the purchas
er reserves the right to sample and to perform any confirmatory testin
ensure that the product conforms to the‘requirements of this specifica

of Tests:

Tests: Tests to determine conformance to the following requirements
tests and shall be perfarnied on each heat or lot as applicable.

(3.2.1), decarburization (3.3.2), and tolerances (3.6) of each lot of ba

4.2.1.3 Room-ten

(3.3.3.3) Tf each lot of bars, forgings, and forging stock after heat treatment.

nperature longitudinal tensile properties (3.3.3.1.1.1), hardness (3.3.3.

psponsible for

br as required by
) deemed

fion.

are classified as

on (3.1), macrostructure (3.3.1), and frequency-severity cleanliness rating (3.4.1) of
each heat.

S.

P), and grain size

4.2.1.4 Room-temperature transverse tensile properties (3.3.3.1.2) of each lot of bars and forging stock

after heat

treatment.

4.2.2 Periodic Tests: Tests to determine conformance to requirements for tensile properties at 1000°F
(538°C) of bars, forgings, and forging stock and grain flow of die forgings (3.4.2.3) are classified as
periodic tests and shall be performed at a frequency selected by the vendor unless frequency of
testing is specified by purchaser.
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