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AEROSPACE

MATERIAL SPECIFICATIONS

SOCIETY OF AUTOMOTIVE ENGINEERS, Inc.

485 Lexington Ave., New York 17, N.Y.

AMS 6445A

STEEL BARS, FORGINGS, AND TUBING
1.05Cr - 1.1Mn (0.92 - 1.02C) (Modified 51100)

Premium Bearing Quality, Consumable Electrode Vacuum Melted

1. ACKNOWLEDGMENT: A vendor shall mention this specification number and its revi-
sion letter in all quotations and when acknowledging purchase orders.

2. FORM: Bars, wire, forgings, mechanical tubing, and forging stock.

3. APPLICATION: Primarily for critical bearing components requiring/g through-
hardening steel usually with hardness of approximately Rockwell C\60 gnd-section thick-
nesses Hetween 0.4 and 0.8 in. and subject to very rigid inspection stapdards.

4. COMPOSITION:

Carbon
Manganese
Silicon
Phosphorus
Sulfur
Chromium
Nickel
Molybdenum
Copper

02
25
70

. 025
.025

15

.35
.10
.25

4.1 Check [Analysis: Composition variations shall meet the requirements|of the latest

issue ¢f AMS 2259, paragraph titled "Low Alloy Steels'.

5. CONDITJION:

5.1 Bars andWire: Unless otherwise specified, bars and wire shall be sfupplied in a

machinable condition with microstructure of spheroidized cementite in ferrite matrix
and having hardness not higher than Brinell 207 or equivalent, except that bars and
wire ordered cold finished may have hardness as high as Brinell 248 or equivalent.

5,2 Forgings: As ordered.

5.3 Mechanical Tubing: Unless otherwise specified, tubing shall be supplied cold
finished, in a machinable condition with microstructure of spheriodized cementite
in a ferrite matrix and having hardness not higher than Rockwell C 24 or equivalent
except that tubing ordered hot finished shall have hardness not higher than
Rockwell B 95 or equivalent.
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5.4 Forging Stock: As ordered by the forging manufacturer.

6.

TECHNICAL REQUIREMENTS:

the issue of the ASTM method listed in the latest issue of AMS 2350.

6.1

6.2

6.2.1 Bars, wire, and mechanical tubing ordered ground, turned, or polishdd shall be
free frogm decarburization onithe ground, turned, or polished surfaces|
fubing ID shall not exceed the maximum depth specified in 6.2. 4.

6.2.2

6.2.3

anical tu

or less w
ground OI

shall be

The spec
allowed t

in commercial paraffin oil (100 SUS at 100 F (37..8,C)) at room temperaf

hardened
Rockwell

Decarbuifization:

Hardenability:
on both faces normal to the axis so that length is 0.75 inch. Specimens|from mech-

ing shall be full sections of the tubing, shall have wall thickne
ith wall thicknesses over 0.75 in. being turned to 0.75 in., an

rotected by suitable means, or treated in an atmesphere, to m

fmens shall be placed in a furnace which is at" 1530 F + 15 (832
D heat to 1530 F + 15 (832.2 C + 8.3), held‘at heat for 30 min.,

specimens shall have substantially uniform hardness not lower
C 63 at any point below any permissible decarburization.

tion on

Allowable decarburization of bars, wire, pierced billets, and tubing otdered for re-
drawing

upon by

Decarburization of bars and wire to which 6.2.1 or 6.2.2 is not applic
not gregter‘than the following:

or forging, ‘or to specified microstructural requirements shall
purchasexr’and vendor.

Nominal Diameter or Distance Depth of

Between Parallel Sides Decarburization
Inches Inch

Up to 0.50, incl 0.015

Over 0.50 to 1.00, incl 0.020

Over 1.00 to 1.50, incl 0.025

Over 1.50 to 2.00, incl 0.030

Over 2,00 to 2.50, incl 0.035

Over 2.50 to 3.00, incl 0.040

Over 3.00 0.045

When ASTM methods are specified for determining
conformance to the following requirements, tests shall be conducted in accordance with

| shall be
both faces normal to the axis so that length is 0.625¢nch. THe specimens

inimize
scaling ahd prevent either carburization or decarburization during heat

ure.

hble shall be

aterial, ground]

s of 0.75 in.

reatment,

2 C+8.3),
and quenched
The
than

Decarburiza-

be as agreed

[N
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6.2.4

6.2.5

-3- AMS 6445A

Decarburization of all mechanical tubing to which 6.2.1 or 6.2.2 is not applicable
shall be not greater than the following:

Nominal Wall Depth of
Thickness Decarburization, Inch
Inches ID and OD
All 0.025

Unless otherW1se agreed upon by purchaser and vendor, decarbur1zat1on shall be
i R ' Y 1, orjby equivalent
protected during

from the surface to the non-decarburized depth under that.surface below which there
is ng
any adjacent surface to be uninfluenced by any decarburization or lack of decar-
burifation thereon.

6.2.5.1 When determining the depth of decarburization, it is permissibl¢ to disregard

6.3

6.3.1

6.3.2

Inclusfion Rating:

1gcal areas provided the decarburization of such areas does not gxceed the above
limits by more than 0.005 in. and the*width is 0.065 in. or less

Fragture Test: The produeér of the material shall prepare specimens, approxi-
mategly 0.375 in. in thickness, cut from and representing the cross|section of forging
stock from the top and bottom of at least the first ingot, middle ingpt, and last usable
conspmable ingot. These ingots shall be the product of a single ain melt heat or a
master heat. A master heat shall be defined as the electrodes pro¢luced from the
same lot of confrolled raw material. These specimens shall be nofmalized, annealed,
hardened, and,fractured. The fractured specimens shall show freqdom from pipe,
porosity, excessive segregation, and injurious inclusions. The fractured surfaces
shall shewno non-metallic streaks over 1/16 in. in length and not ;nore than one
non-meétallic 1/32 - 1/16 in. in length shall be permitted for each 10 sq in. or
fraction thereof of such surfaces.

Micro Inclusion Test: The producer of the material shall prepare radial specimens,
approximately 0.28 sq in. in surface area, cut midway between center and surface of
the hardened fracture samples. The specimens shall be polished, on a face longi-
tudinal to the direction of rolling, for micro inclusion rating in accordance with the
Jernkontoret chart in ASTM E45. No sample shall exceed the following limits:
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- 4 -
Inclusion Dimensional Limitation Worst
Type Thickness or Diameter, Inch Field
A - Thin 0.00016 max 2.0
A - Heavy 0.00040 max 1.0
B - Thin 0.0003 to 0.0005, excl 1.5
B - Heavy 0.0005 to 0.0010, incl 1.0
C = Thin 0.00020 max 1.5
C—Heavy 600035 mmax =6
D - Thin 0.0002 to 0.0004, excl .5
D - Heavy 0.0004 to 0.0010, incl .0
6.3.2.1 For types A, B, and C thin combined, there shall be dot“more than|three fields of
No. 2.0 A type or No. 1.5 B and C types and not more than five other lower rate-
able A, B, and C type thin fields per specimen. For type D thin, there shall be
not nhore than three No. 1.5 fields and no more than five other lowdr rateable D
type thin fields per specimen. There shall be'not more than one fidld each of
No. 1.0 A, B, C, or D type heavy per specimen.
6.3.2.2 A rateable field is defined as one whieh has a type A, B, C, or D inclusion rating
'] of at|least No. 1.0 thin or heavy in-accordance with the dimensional] limitation of
6. 3. § and the Jernkontoret chart, Plate I, ASTM E45.

7. QUAILITY:| Steel shall be premium quality and shall conform to the reqyirements of the
latest issue of AMS 2300; it shall be multiple melted using vacuum consurhable electrode
process in|the remelt cycle; unless otherwise permitted. The product shall be uniform
in quality dnd condition, 'clean, sound, and free from foreign materials zld from inter-
nal and external imperfections detrimental to fabrication or to performanice of parts.

8. TOLERANCES: <Unless otherwise specified, tolerances shall conform to|all applicable

8.1

8.2

9.1

requiremeTts of \the following:

Bars and Wire: The latest issue of AMS 2251; for all hexagons, tolerances for cold

finished shall apply.

Mechanical Tubing: The latest issue of AMS 2253.

REPORTS:

Unless otherwise specified, the vendor of the product shall furnish with each shipment
three copies of a report of the results of tests for chemical composition, harden-

ability, and inclusion rating of each heat in the shipment.

This report s

hall include the

purchase order number, heat number, material specification number, size, and quan-

tity from

each heat. If forgings are supplied, the part number and size

to make the forgings shall also be included.

of stock used
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