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1. SCOPE:

Form:
form

APPLIC

Appligation:
thickness at time of heat treatment requiring a through-harden
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e of developing hardness as high as 50 HRC when properly
red and also for parts of greater thicknéss requiring pro
hardness.

\BLE DOCUMENTS: The following publications form a part o

2.1

specif
Materi
issue

SAE P

Cation to the extent specified hérein. The latest issue
11 Specifications and Aerospace:Standards shall apply. T
hf other documents shall be as’specified in AMS 2350.

iblications: Available from SAE, 400 Commonwealth Drive,

2.1.1

PA

1

Aen

5096.

bspace Material Specifications:

AMS
MAM
AMS

AMS

2251
2251
2259

Tolerances, Low-Alloy Steel Bars
Tolerances, Metric, Low-Alloy Steel Bars
Chemical Check Analysis Limits, Wrought Low-Alloy
Steels
Ajrcraft Quality Steel Cleanliness, Magnetic Part
Inspection Procedure

230]

AMS

2350 - Standards and Test Methods

This specification covers an aircraft-quality, lowsalfo)
qf bars.

steel in the

in section
ng steel
hardened and
portionately

F this
of Aerospace
ne applicable

Warrendale,

and Carbon

icle

AMS

AMS

Cawmban_and | Aawa0A11
VAT UUTH G oy Tt

2370 =quatity Assurance—SamptHing—of

y Steels,

Wrought Products Except Forgings and Forging Stock

2806

Identification, Bars, Wire, Mechanical Tubing, and Extrusions,

Carbon and Alloy Steels and Heat and Corrosion Resistant

Steels and Alloys

SAE Technical Board Rules provide that: “This reportis 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.”

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 Society of Automotive Engineers, Inc.

All rights reserved.

Printed in U.S.A.



https://saenorm.com/api/?name=4e43da19f5f37608d95590d82d6e53c3

AMS 6349A et Page 2

2.1.2 Aerospace Standards:

AS 1182 - Standard Machining Allowance, Aircraft Quality and Premium
Quality Steel Products

2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM AZ55 - End-Quench Test for Hardenability of Steel
ASTM A370 - Mechanical Testing of Steel Products

ASTM E112 - Determining Average Grain Size

ASTM E350 = Chemical Analysis of Carbon Steel, low-Alloy Steel, Silicon
Electrical Steel, Ingot Iron, and Wrought Iron
ASTM E381| - Macroetch Testing, Inspection, and Rating Steel Produdts,
Comprising Bars, Billets, Blooms, and Forgings

¢.3 U.S. Goveprnment Publications: Available from Commanding<Officer, [Naval

Publicatipns and Forms Center, 5801 Tabor Avenue, Philtadélphia, PA 19120.

2.3.1 Military Standards:

MIL-STDr163 - Steel Mill Products, Preparation for Shipment and [Storage
3. TECHNICAL REQUIREMENTS:

3.1 Compositipn: Shall conform to the fol]ow1ng percentages by weight
@ determinefl by wet chemical methods in\'accordance with ASTM E350 or by
spectrochemical or other analyticalomethods approved by purchaser:

3

min ma x
Carbon 0.38 - 0.43
Manganese 0.75 - 1.00
Silicon 0.15 - 0.35
Phosphorus -- 0.025
Sulfur -- 0.025
Chromium 0.80 - 1.10
Molybdenum 0.15 - 0.25
Ni ckel -- 0.25
Copper - 0.35

3.1.1 Check Analysis: Composition variations shall meet the applicable
requirements of AMS 2259,

3.2 Condition: Bars shall be supplied in the following condition:

3.2.1 Bars 0.500 In. (12.50 mm) and Under in Nominal Diameter or Distance
Between Parallel Sides: Normalized and cold finished.

3.2.2 Bars Over 0.500 In. (12.50 mm) in Nominal Diameter or Distance Between

Parallel Sides: Hot finished and normalized or normalized and cold
finished, as ordered.
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3.3
testi

3.3.1 Mac

Properties:

ng shall be performed in accordance with ASTM A370:

rostructure:

Bars shall conform to the following requirements; hardness

Visual examination of transverse sections as in 4.3.1

from bars and billets, 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.
Porosity, segregation, inclusions, and other imperfections shall be no

wor

se than the following macrographs of ASTM E381:

Section Size

Square Inches Square Centimetres

Macrographs

Ove
Ove
3.3.2 Gra
pen

3.3.3 Har

Up to 36, incl
r 36 to 100, incl
r 100

Up to 230, incl
Over 230 to 645, incl
Over 645
in Size:
missible, determined in accordance with ASTMCET12.

denability:

end
sha
aus
req
fro

3.3.4 Dec

-quench test specimen in accordance with ASTM A255 except
11 be normalized at 1700°F + 10 (925°C + 5) and the test
tenitized at 1550°F + 10 (845°C +.6). The hardenability
uired on a product which will not yield a suitable specin
m which the product is made shall conform to the hardenab

arburization:

B

3.3.4.1
. d

3.3.4.2

plurchaser and.vendor.

3.3.4.3

shall’be not greater than shown in Table I.

ars ordered ground, turned, or polished shall be free frg
carburization on the ground, turned, or polished surface

1Towable decarburization of bars and billets ordered for
pecified microstructural requirements shall be as agreed

ecarburization of bars to which 3.3.4.1 or 3.3.4.2 is nof

Predominantly 5 or finer with occasional grains

Shall be J50=6 min and J4459%min, determined

S2 - R1 - C2
S2 - R2 - C3
As agreed upon

as large as 3

on the standard
that the steel
specimen

test is not

en but the steel
ility specified.

m
S.

redrawing or to
upon by

applicable

TABLE 1
Nominal Diameter or Distance Depth of

Between Parallel Sides Decarburization

Inches Inches

Up to 0.375, incl 0.010

Over 0.375 to 0.500, incl 0.012

Over 0.500 to 0.625, incl 0.014

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
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3.3.4.3.1 Li
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3.3.4.4.1 Wh
di
no
Wi

3.4 Quality:
3.4.1 Steel

3.4.2 Bars,

sound,

to usage of the bars.

3.4.2.1

Nominal Diameter or

mits for depth of decarburization of bars over 4:000 in.
nominal diameter or distance between parallel<sides shal|ll be as
reed upon by purchaser and vendor.

shallbe aircraft quality conforming to AMS 2301.

TABLE I (SI)

Distance

Between Parallel Sides Depth of Decarburization
Millimetres Millimetres

Up to 9.50, incl 0.25

Over 9.50 to 12.50, incl 0.30
Over 12.50 to 15.50, incl 0.35
Over 15.50 to 25.00, incl 0.42
Over 25.00 to 37.50, incl 0.50
Over 37.50 to 50.00, incl 0.62
—Over—56-00—to—62-50—mc 0.75
Over 62.50 to 75.00, incl 088
Over 75.00 to 100.00, incl 112

(100.00 mm)

rburization shall be measured by the microscopic method or by

pell Superficial 30-N scale or equivalent hardness testing method on
ened but untempered specimens protected during heat treatment to

ent changes in surface carbon content.
measured by a hardness method, 'is* defined as the perpendjicular
ance from the surface to the depth under that surface belpw which
b iS no further increase in hardness.
gh away from any adjacent surface to be uninfluenced by any
rburization or lack of decarburization thereon.

Depth of decarburjization,

Such measurements [shall be far

en determining the depth of decarburization, it is permislsible to

sregard local areas.provided the decarburization of such preas does
Lt exceed the above Timits by more than 0.005 in. (0.12 mn) and the
ith is 0.065 4nv/ (1.65 mm) or less.

ps-received by purchaser, shall be uniform in quality and| condition,
and free from foreign materials and from imperfections detrimental

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

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

3.4.2.2

Bars 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
Standard machining allowance shall be in accordance with

surfaces.
AS 1182.
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