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This document has been taken directly from U.S. Military Specification MIL-S-7420B, Notice 2 and
contains only minor editorial and format changes required to bring it into conformance with the publishing
requirements of SAE technical standards. The initial release of this document is intended to replace
MIL-S-7420B, Notice 2. Any part numbers established by the original specification remain unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulatlons (TSB 001) pertalnlng to accelerated adoption of
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2. APPLICABLE DOCUMENTS:

The following publications, of the issue in effect on date of invitation for bids or request for proposal,
form a part of this specification to the extent specified herein.

2.1 U.S. Government Publications:

Aval|ab|efr0 P , Ii""' =rvices Pes Hehrrer4 nue,
Philadelphia] PA 19111-5094.

MIL-1-6868 Inspection Process, Magnetic Particle
MIL-L-7870 Lubricating Oil, General Purpose, Low Temperature

FED-STD-48 Tolerances for Steel and Iron Wrought Products
FED-STD-66 Steel: Chemical Composition and Hardenability
FED-STD-1531 Metals; Test Methods

MIL-STD-129 Marking for Shipment and Storage
MIL-STD-168 Preparation of Steel Products for Damestic Shipment (Storage) apd Overseas
Shipment

MIL-STD-188 Continuous Identification Marking of Iron and Steel Products
3. REQUIREMENTS:
3.1 Material:

The steel shall be of aircraft quality satisfactory for the fabrication of parts which may be subject to
magnetic inspection in accordance with Specification MIL-1-6868.

3.1.1  Manufactuting processi The steel shall be made by the electric-furnace or vacuum-melting
process.

3.1.1.1 Sufficieny discard shall be taken from each ingot to insure freedom from piping ard undue
segregatjon.

3.2 Chemical composition:

The chemical composition and check analysis tolerances of bars shall be in accordance with
FED-STD-66 steel No. E52100. For sizes over 200 sq. in. in cross sectional area, the chemical
composition shall be negotiated. (See 6.3).
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3.3 Hardness:

3.3.1 As received: Bars in the spheroidized condition shall be supplied with a hardness not higher than
Brinell 207 (Rockwell B-94.5), except that if ordered cold finished, the hardness may be as high as
Brinell 248 (Rockwell C-24) or equivalent.

3.3.2 Heat-treated: The hardness of the material heat-treated and tested in accordance with 4.4.2 shall
be not less than Rockwell C-63, or equivalent.

3.4 Metallographic structure:
Unless othenwise specified, the metallographic structure of material furnished in the|spheroidized
condition shall consist of spheroidized carbides in a ferritic matrix. The presence of[a cementite
network or excessive amounts of lamellar pearlite shall be cause for rejection.

3.5 Macrostructyre:

Visual examination of deep-acid-etched specimens shall show no evidence of pipes| internal cracks,
excessive sggregation, or other injurious defects.

3.6 Decarburizafion:

Unless othenwise specified, the depth of decarburization of products in surface conditions (2) or (4)
shall be not greater than the limits specified\in table I.

3.6.1  When determining the depth of decarburization, it is permissible to disregard locallareas provided
the decarbyrization of such areas does not exceed the limits of table | by more thap 0.005 inch and
the width ig 0.065 inch or less:

3.6.2 Products furnished in surface conditions (3) and (5) shall be free from decarburization.

3.7 Identification| of produet:

Bars shall bg marked in accordance with Standard MIL-STD-183.
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3.7.1

3.8

3.9

4. QUALITY ASSURANCE PROVISIONS:

4.1

TABLE | - Decarburization Limits

Maximum
depth of
Nominal diameter or distance between decarburization

opposite faces (inches) (inches)1
Jpto 037/5ic—— 0-040
Dver 0.375t0 0.500incl. ................ .012
Dver 0.500t0 0.625incl................. .014
Dver 0.6251t01.000incl. ................ .01z
Dver 1.00t0o 1.501incl. . ................. (020
Dver 1.50t02.00incl. .................. .025
Dver 2.00t0 2.50incl. . ................. .030
Dver 2.50t03.00incl. .................. .035

1/ The value specified as the maximum depth’of decarburization is the
sum of the complete plus the partial decarburization.

Bars smaller than 1/2 inch in diameter or 3/8.inch in width of flat shall be bundled
each end With an extra tag included in the Gundle.
Tolerance:

hnd tagged at

Unless otherwise specified, tolerances shall conform to the limits specified in Standdrd FED-STD-48.

Workmanship:

Material shall be sound; of uniform quality and condition, free from pipe, and shall n
cracks, twist$, seams; and other defects detrimental to the fabrication or performand

bt contain laps,
e of parts.

General:

All the tests required herein for the testing of steel are classified as Acceptance tests, for which

necessary sampling techniques and methods of testing are specified in this section.
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and workmanship requirements.
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nemical analysis shall be made by standard wet chemical, spectrograph
thods. In the event of dispute, analysis shall be by standard wet chem

: Not less than five/bars from each lot shall be tested to determine conf
Able hardness.limits.

Hardness testing shall conform to the methods and requirements of FE

4.4.2 Hardness

s heat-treated: The specimen shall be 1/2 inch in length and shall embg

ED-STD-151 to
punces of
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b from a heat
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heat, or if the
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D-STD-151.

dy the full cross

section of the_material; however, bars or billets greater than 4 inches by 4 inches 1nay be forged

down to this size for tests. The specimens shall be austenitized at 1,525° to 1,575 °F for 30
minutes and quenched in oil maintained between 75° and 140 °F. One face of the specimen shall
be prepared for a hardness test by careful grinding, using a coolant, to remove any
decarburization. The Rockwell C hardness determined at any point on the ground face shall be not
less than the value specified.
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4.5 Metallographic examination:

4.5.1

452

4.6 Macrostructyre (deep acid etch):

4.6.1

46.2

4.6.3 Method: Specimens shall be examined by a competent metallographist for the pres

4.7 Decarburizatjion:

471

4.7.2

Sampling: One or more samples shall be selected to represent each heat of steel from which

material is

submitted for acceptance.

Method: Specimens shall be sectioned and polished to appropriate fineness by metallographic

methods a

Sampling:

Preparatio
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measure 1

representirjg the cross section of the bar shall be finished flat.and smooth by a fine|
by grindind. The finished face of the specimen shall be etched in an aqueous soll

50 percent
(160 °F).

Sampling:
may have
decarburiz

Method: Dq
of represer

4.8 Rejection an

5. PREPARATION FOR DELIVERY:

5.1
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1 of specimens: Deep-acid-etched specimens shall be cut,from the end

2 inch or more in the direction of the axis of the bar,, One of the faces

hydrochloric acid by volume and maintained-at a temperature approxin
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i retest:
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5 of the bars
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machine cut, or
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bcified herein
h of

by examination

bject to

rejection. Where failure of any lot of material to meet the requirements of this specification is due to
inadequate heat treatment, the material may be reheat-treated and resubmitted for test. Only two

such reheat treatments will be allowed.

Application:

The requirements of section 5 apply only to direct purchases by or direct shipments to the

Government.
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