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MILITARY SPECIFICATION

FORGINGS AND FORGING STOCK, STEEL BARS
AND BILLETS, NICKEL AND NICKEL-MOLYBDENUM

MODIFIED HADFXELD; LOW MAGNETIC PERMEABILITY (METRIC)

This specification is approved for use by all Departments and Agencies
of the Department of the Defense.

1. SCOPE

1.1 Scope. This specification covers bars, billets and forgings made
of two modified Hadfield steels having low magnetic permeability.

1.2 Classification. The material covered by this specification shall be
of the fol=wing alloys, as specified (see 6.2).

Alloy 1 - Nickel modified Hadfield steel
Alloy 2 - Nickel-molybdenum modified Hadfield steel

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification and standar~. The following specification and standard
forms a part of this specification to the extent specified herein. Unlesss otiwr-
wise specified, the issues of these documents shall be those listed in the issue
of the Department of Defense Index of Specifications and Standards (DoDISS) and
supplement thereto, cited in the solicitation.

SPECIFICATION

MILITARY
DOD-F-24669 - Forgings and Forging

and Blooms, General
Stock, Steel Bars, Billets
Specification For. (Metric)

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Commander, Naval Sea Systems Command, SEA 55Z3, Department of the Navy,
Washington, DC 20362-5101 by using the self-addressed Standardization Document
improvement proposal (DD ForuI 1426) appearing at the end of this document Or
by letter.

AMSC N/A AREA FORG
DISTRIBUTION STATEMENT A Approved for public release; distribution unlimited
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STANDARD

MILITARY
MIL-STD-105 - Sampling Procedures and Tables for Inspection By

Attributes.

(Copies of specifications and standards required by contractors in connec-
tion with specific acquisition functions should be obtained from the contracting
activity or as directed by the contracting activity.)

2.2 Other publications. The following document forms a part of this speci-
fication to the extent specified herein. Unless otherwise specified, the issues
of the documents which are DoD adopted shall be those listed in the issue of the
DoDISS specified in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DoDISS shall be the issue of the nongovernment docu-
ments which is current on the date of the solicitation.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
A 342 - Standard Test Methods for Permeability of Feebly

Magnetic Materials.

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.)

(Nongovernment standards and other publications are normally available
from the organizations which prepare or which distribute the documents. These
documents also ❑ay be available in or through libraries or other informational
services.)

2.3 Order of precedence. In the event of a conflict between the text of
this specification and the references cited herein (except for associated detail
specifications, specification sheets or MS standards), the text of this specifi-
cation shall take precedence. Nothing in this specification, however, shall
supersede applicable laws and regulations unless a specific exemption has been

.~btained.

3. REQUIREMENTS

3.1 General. The material furnished under this specification shall be in
accordance with the requirements of DOD-F-24669.

3.2 Bars and forgings. Unless otherwise specified (see 6.2) bars and
forgings shall be furnished with scale not removed.

3.3 Heat treatment. Unless otherwise specified (see 6.2) bars, billets
and forgings shall be in the as-formed condition.

3.4 Chemical composition. Bars, billets and forgings shall comply with
?he composition requirements shown in table I.
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I
Alloy Carbon

T
1 0.70-0.90
2 0.70-0.90

DOD-F-24669/4

TABLE I. Chemical composition.

Phos-
Manganese Silicon Nickel phorus Sulphur

(max) (max )

Percent I Percent I Percent Percent Percent

13-15 0.50-1.00 3.0-3.5
13-15 0.50-1.00 1.75-2.25

0.07 0.05
O*O7 0.05

-t-l
Chro- Molyb-

miurn denum
(max)

Percent Percent

0.50 —
0.50 0.35-0.55 I

3.5 Mechanical properties.
mechanical property requirements

TABLE 11.

1

1 and 2

Bars and forgings shall comply with the
shown in table II.

Mechanical properties.

m 1

Yield strength
Tensile (0.2 percent
stength offset)
(mIn) (rein)

MPa lb/in2 I MPa lb/in2

Elongation in
2 inches or 4D

(rein)

Percent

690 100,000 I 345 50,000 I 18

Elongation
reduction
in area
(rein)

Percent

56

3.6 Magnetic permeability. The magnetic permeability shall not exceed 1.2.
An increase in permeability up to and including 2.0 resulting from the
shearing of stock to size will not be cause for rejection.

cold

4. QUALITY ASSURANCE PROVISIONS

4.1 The quality assurance provisions shall be in accordance with
DOD-F-24669 and as specified herein.

4.2 Sampling_.

4.2.1 Sampling for mechanical tests. One longitudinal specimen from each
lot (see DOIPF-24669) of bars, billets, or forgings shall be selected.

4.2.2 Magnetic permeability. Sampling shall be in accordance with
MIL-STD-105, general inspection level 1, acceptance quality level 1.5.

4.2.3 Dimensional examination. Sampling shall be in accordance with
MIL-STD-105, general inspection level I, acceptance quality level 1.5.

4.3 Examination and test procedures.

4.3.1 Magnetic permeability. Each of the items selected in accordance
with 4.2.2 shall be tested in accordance with ASTM A 342.
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5. PACKAGING

(The packaging requirements specified herein apply only for direct Govern-
❑ent acquisition.)

5.1 Preservation, packing, packaging, and marking shall be in accordance
with DOD-F-24669.

6. NOTES

6.1 Intended use. This material is intended to be used where an abrasion
resistant alloy of low-magnetic permeability is required.

6.2 Ordering data. In addition to the ordering data of DOD-F-24669,
acquisition documents should specify the following:

(a) Alloy number (see 1.2).

(b) If bars and forgings are to be furnished with scale removed
(see 3.2).

(c) Heat treatment, if condition other than as-formed (see 3.3).
(d) Size, shape and quantity of bars, billets and forgings required.
(e) The applicable drawing, piece number and location of marking

for forgings only.
(f) For bars, billets and forgings in excess of 645 square centimeters

(100 square inches), the acceptance criteria for microstructure
examination (see DOD-F-24669).

Custodians:
Army - MR
Navy - SH
Air Force - 99

Review activities:
Army - AR, MI, GL
Navy - AS, OS
Air Force - 84

Preparing activity:
Navy - SH
(Project FORG-0128-04)

-

User activity:
Navy - Mc

4

‘d

U.m. ●OVCRNPIENT ●RINrl N9 WF ICC.; 1*W - 60 S-034 /4 S920
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INSTRUCTI-S: In ● continuing ●ffort to trwke our standardization documente better,theDoD providce this form for uee in

submitting comroenti end suggcAiooe for improvement. M ueen of military s-ndardisstion documentc are invited LO proride

~ons. TM form may be detached, folded along the liner indicsted, taped along the IOOJC edge (DO NOT STAPLE), and
SAM. In W 5, be es specih u Poesibfedmut wrticulsr problem ucu mch u wording which required intsrprstation, w-

too rigid, restricthe, Ioou, ustbiguotu, or -S incompatible, ●nd Ci?e wwoeed wording cbmgee which woufd elkvime the
probhne. Entm in block 6 any rernadu not relsted to a Speeik psrsg’mph of the document. If block 7 u tifted out, ●

●cknowledgement will be mciled to you within 30 days to let you know that your comments were rcceimd and ere being

Corlsirk’ed.

NOTE: The form may not be used to request copies of documents, nor to request wsivsrs, devistiona, or clarification of

spocifiostion requirement on currentcontmcts Comments submitted on this form do not constitute or imply ●uthorization

to wsiw any portion of the refem=d docuwntfs) or to nmend contrectue.t requirements.

(Fold alone thu Iinr)

(Fold O1OI!C this llnr)

DEPARTMENT OF THE NAVY

COMMANDER
NAVAL SEA SYSTEMS COMMAND ( SEA 55Z 3 )

DEPARTMENT OF THE NAVY
111111 ~1

WASHINGTON , DC 20362 WUITIEO STATES

7

OFFNXAL8US9NES
●ENALTY FOR ●RIv ATE USE S300 BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO 12503 WASHINGTON D C
b ,

POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE NAVY

COMMANDER

NAVAL SEA SYSTEMS COMMAND ( SEA 55Z3 )

DEPARTMENT OF TRE NAVY

WASHINGTON , DC 20362
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