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1. SCOPE:

1.1 Form: This|specification covers an aircraft-quality Tow-alloy steelnin the
form of hedt treated bars and forgings, and of forging stock.

1.2 Applicatiopn: Primarily for nitrided parts requiring high surface hardnesg,
resistancel to heat, and Tess distortion than parts made from steel requifing
quenching [to case harden. This steel may be case hardened “in dissociate
ammonia gajs to give a minimum case hardness of 900 HV.

2. APPLICABLE DPCUMENTS: The following publications form\a part of this
specificatign to the extent specified herein. The fatest issue of SAE
publicationg shall apply. The applicable issue pfsother publications shal
be the issug in effect on the date of the purchase order.

2.1 SAE Publicdtions: Available from SAE, 400\Commonwealth Drive, Warrendale,

PA 15096-0p01.

SAE Technical 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 1991 Society of Automotive Engineers, Inc.
All rights reserved.
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Standards:

AS1182 -

Standard Machining Allowance, Aircraft-Qualiby)and Premium
Aircraft-Quality Steel Bars and Mechanica® Tubing

ASTM Publicptions: Available from ASTM, 1916 Race,Street, Philadelphia, PA

19103-1187.

ASTM A 370 |- Mechanical Testing of Steel Products

ASTM E 350 |- Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon
Electrical Steel, Ingot.dwon, and Wrought Iron

ASTM E 381 [ Macroetch Testing, Inspection, and Rating Steel Products,
Comprising Bars, Bildlets, Blooms, and Forgings

U.S. Government Publications: Available from Standardization Documents

Order Desk,| Building 4D, 7008Robbins Avenue, Philadelphia, PA 19111-5094.

1 Military Standards:

MIL-STD-1p3 - Steed<Mill Products, Preparation for Shipment and Storage
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3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight,
@ determined by wet chemical methods in accordance with ASTM E 350, by
spectrochemical methods, or by other analytical methods acceptable to
purchaser:

3.1.1 Check An

min max
Carbon 0.38 - 0.43
Manganese 0.50 - 0.80
Silicaon Q.20 - Q.40
Phosphorus -- 0.025
Sulfur -- 0.025
Chromium 1.40 - 1.80
Molybdenum 0.30 - 0.40
Aluminum 0.95 - 1.30
Nickel -- 062%
Copper -- 0335

require
3.2 Condition;:

3.2.1 Bars and

plysis: Composition variations shall meet the_applicable
ents of AMS 2259.

The product shall be supplied in thefollowing condition:

Forgings: Hardened and tempered.

3.2.2

3.3 Heat Treat

Forging |Stock: As ordered by the forging manufacturer.

ment: Bars and forgings shall be hardened by quenching from

1700°F £ 4
requireme

3.4 Properties:

hardness 4

ASTM A 37(:

3.4.1 Macrostr

5 (927°C £ 14) and tempekéd to meet the tensile property
ts of 3.4.2. Pyrometty shall be in accordance with AMS 2750.

The product shdld conform to the following requirements;

nd tensile testing shall be performed in accordance with

ucture: ¥Sual examination of transverse sections as in 4.3.3

from ba
hydroch]
inclusid

oricacid, shall show no pipe or cracks. Porosity, segregatiop,

macrogrdg

pHS of ASTM E 381:

Square Inches Square Centimeters Macrographs

Up to 36, incl Up to 232, incl S2 - RI - C2

Over 36 to 100, incl. Over 232 to 645, incl S2 - R2 - C3
Over 100 Over 645 As agreed upon

Section Size

s and _forging stock, etched in accordance with ASTM E 381 in hpt

ns.,\vahd other imperfections shall be no worse than the followipg
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3.4.2 Tensile Properties:
Tensile Strength, minimum 112 ksi (772 MPa)
Yield Strength at 0.2% O0ffset, minimum 90 ksi (620 MPa)
Elongation in 4D, minimum 16%
Reduction of Area, minimum 50%
3.4.3 Hardness:
Nominal Diameter or Hardness
Section Thicknogg Brineoll
Inches Millimeters (HB)
Up to 3.125, incl Up to 79.38, incl 241 - 285
Over 3.125 to 6.000, incl Over 79.38 to 152.40, incl 229 - 285
3.4.3.1 Hardness|shall be determined midway between surface and center of bars.
3.4.4 Decarburizetion:
3.4.4.1 Bars ordé¢red ground, turned, or polished shall besffee from
decarburfzation on the ground, turned, or polished:surfaces.
3.4.4.2 Allowabldq decarburization of bars and billets™ordered for redrawing or
forging ¢r to specified microstructural reguirements shall be as agreed
upon by purchaser and vendor.
3.4.4.3 Decarburjzation of bars to which 3.4(4.1 or 3.4.4.2 is not applicable
shall be|not greater than shown inf(JTable I.
JABLE 1
Nominal Diameter-@or Distance Depth of
Between Paraklel Sides Decarburization
Inches Inch
Bpl. to 0.500, incl 0.030
Over Q.900 to 1.000, incl 0.035
Over{1 000 to 1.500, incl 0.040
Owepr=1.500 to 2.000, incl 0.050
Over 2.000 to 2.500, incl 0.060
Over 2.500 to 3.000, incl 0.070
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TABLE T (SI
Nominal Diameter or Distance Depth of
Between Parallel Sides Decarburization

MiTllimeters Millimeters
Up to 12.70, incl 0.76

Over 12.70 to 25.40, incl 0.89

Over 25.40 to 38.10, incl 1.02

Over 38.10 to 50.80, incl 1.27

Over 50.80 to 63.50, incl 1.52

Over 63.50 to 76.20, incl 1.78
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Rockwel
hardene
prevent
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3.5 Quality:

3.5.1 Steel sha

3.5.2 The produ
condition
detriment

3.5.3 Bars orde
standard
seams, la
surfaces.

3.5.4 Grain flow of die forgings, except in areas which contain flash-Tline end

s for depth of decarburization of bars over 3.000 inches (/6.2
h nominal diameter or distance between parallel sides shall be
1 upon by purchaser and vendor.

rization shall be measured by the microscopic methiod or by

| Superficial 30-N scale or equivalent hardness, testing method
1 but untempered specimens protected during {iégt treatment to
changes in surface carbon content. Depth 6f decarburization,
asured by a hardness method, is defined assthe perpendicular

e from the surface to the depth under that surface below which
S no further increase in hardness. Su&b measurements shall be
Lgh away from any adjacent surface to be uninfluenced by any
rization or lack of decarburizatian thereon.

determining the depth of decarburization, it is permissible to
gard local areas provided the decarburization of such areas dod
ceed the above Timits by jmore than 0.005 inch (0.13 mm) and t
is 0.065 inch (1.65 mmMor less.

11 be aircraftiqguality conforming to AMS 2301.

t, as received by purchaser, shall be uniform in quality and
, sound,\_and free from foreign materials and from imperfection
b1 tor uSage of the product.

édyground, turned, or polished shall, after removal of the

ndulining d T TOWdNCE 11T _dCcCordance with AS1TIcZ, DEe Tree T1rom
ps, tears, and cracks open to the ground, turned, or polished

@ grain, shall follow the general contour of the forgings showing no

evidence

of re-entrant grain flow.

as

on

[%2]

3.6 Sizes: Except when exact Tengths or multiples of exact lTengths are ordered,

straight ba

rs will be acceptable in mill Tengths of 6 - 20 feet

(1.8 - 6.1 m) but not more than 10% of any shipment shall be supplied in

lTengths sho

rter than 10 feet (3 m).
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