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MIL-8-7720A
25 October 1967

Superseding
MIL-S-7720
268 June 1951

Ll

MILITARY SPECIFICATION

STEEL.,, CORROSION-RESISTANT (18-8) BARS, WIRE AND

1. SCOPE

FORGING B8TOCK (AIRCRAFT QUALITY)

This specification is mandatory for
use by all departments and agencies
of the Department of Defense.

1.1 Scope - This specification covers the requirements for
compositions of corrosion-resistant (18-8) steel bars, rods, wire and

forging stock.

1.2 Classification - Material shall be furnished in the follow-
ing c¢ompositions and conditions, as specified (see 6.2):

Composition: (see Table 1)

302
316

Physical Conditions:

(A)
(B)
(4 05)

Heat-treated (annealed)
Cold finished
Hot rolled or forged only

Surface Conditions:

(a)
(b)
(c)
(d)
(e)
(f£)
(g)

Scale not removed (hot finished)

Pickled, blast cleaned or otherwise descaled
Cold drawn

Cold rolled

Turned

Centerless ground

Polished

!FSC 9510
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2 APPLICABLE DOCUMENTS

2.1 The féllobing documents, of the issue in effect on date of
invitation for bids or request for proposal, form a part of this speci-
fication to the extent specified herein:

STANDARDS )

Federal

Federal Test Method

8TD. No. 151 Metals, Test Methods

Fed. 8td. No. 183 Continuous ldentification
Marking of Iron and Steel
Products

QQ-S-764 Steel Bar, Corrosion Resisting,

Free Machining

Military

MIL-STD-129 Marking for Shipment and
Storage

MIL-STD-163 Steel Mill Prodcuts,
Preparation for Shipment and
Storage

(Copies of specifications, standards, drawings, and publica-
tions required by suppliers in connection with specific procurement func-

tions shotild be obtained from the procuring activity or as directed by
the contracting officer.)

2.2 Other publications - The following document forms a part of
this specification to the extent specified herein. Unless otherwise indi-

cated, the issue in effect on date of invitation for bids or request for
proposal shall apply

Soclety of Automotive Engineers, Inc,

AMS 2241 Tolerances - Corrosion and Heat
Resistant Steel Bars and Wire



Downloaded from http://www.everyspec.com

( (

(Copies of aerospace materials specifications are avajlable
from the Boclety of Automotive Engineers, Inc., 488 Lexington Avenue,
New York, New York 10017.)

3. REQUIREMENTS

3.1 Material - The steel shall be manufactured by 'the electric-
furnace process Sufficient diacard shall be taken from each ingot to
insure freedom from injurious piping and undue segregation.

3.2 Chemical compgsjition - The chemical composition shall conform
to the compositions of Table I, as specified (mee 6.2)

3.3 Mechanical properties - The mechanical properties shall be
as specified by Table II,

3.4 Condition - Carbides shall be dispersed and shall not form
continuous networks in the structures of materials in physical conditions
A and B. The carbide dispersion need not be ascertained in materials in
condition C,

3.5 Macrostiucture - Visual examination of deep acid etched
material shall show'no evidence of abnormal segregation, pipes, cracks,
seams, or abnormal change in structure from the surface to the center.

3.6 Tolerances - Variations from nominal dimensions shall be with-
in the permissible limits of AMS 2241,

1.7 Length -

3.7.1 Exact lengths - When bars of any size are ordered to exact
lengths or in lengths expressed as a multiple of a definite unit, the length
tolerances shall be as specified in the contract or purchase order

3.9.2 Mill lengths - When exact or multiple lengths are not ordered,
bars will be accepted in mill lengths of 6 to 20 feet, but not more than
10 percent of any order shall be furnished in lengths shorter than 10 feet.

3.8 Identification of product - When specified or for direct
shipment to the Government, each plece shall be identified in accordance
with FED, STD No. 183, and the markings shall include the number of the
heat of metal, the composition designator, condition, and designation of
this specification \

3.9 Material smaller than 1/2 inch in diameter or 3/8 inch in
width of [lut}shall be bundled and tagged at each end with an extra tag

Included in the bundle.
3
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TABLE I *

Chemical Composition

Designation
Composition

316

Element

Composition
Limits

Check
Analysis
Tolerance 1/

Composition
Limits

Check
Analysis
Tolerance 1/

Percent

Percent

Percent

Percent

Carbon
Manganese
Phosphorus
Sulfur
Chromiux
Nickel
Silicon
Copper 2/
Molybdenum

0.12 (max)
2.0 (max)
0.04 (max)
0.03 (max)
17.0 - 192.0
8.0 - 10.0
1.0 (max)
0.50 (max)

+0.01
+0.04
+0.005
+0.005
+0.20
+0.15
+0.05
+0.03

0.08 (max)
2.0 (max)
0.04 (max)
0.03 (max)
16.0 - 18.0
10.0 - 14.0
1.0 (max)
0.50 (max)
1.75 ~ 3.00

+0.01
+0.04
+0.005
+0.005
+0,20
+0.15
+0.05
+0.03
+0,10

Individual determinations may vary fram the specified range to the extent indicated
in the check analysis column, except that an element in any-single heat shall not
vary both above and below the specified range.

Analysis for copper is ordinarily not required.

1327
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.10 Workmanship - Material shall be sound, of uniform quality
‘and condition, free from pipes, laps, cracks, twists, seams, or other de-
fects detrimental to the performance of parts fabricated from the material.

4., QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection - Unless otherwise specified
in the contract or purchase order, the supplier is responsible for the
performance of all inspection requirements as specified herein., Except
as otherwise specified, the supplier may utilize his own facilitiea or any
other commercial laboratory acceptable to the Government., The Government
reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure suppllies
and services conform to prescribed requirements,.

4.2 Classification inspection - Inspection of the steel is classi-
fied as quality conformance inspection (see 4,3 through 4.8),

4.3 Examinations -

4.3.1 Sampling for Examination of Dimensions, Finish, Workmanship,
Packaging, and Identification Marking - Units of product shall be randomly
selected in accordance with Table IIl to represent each lot of material of
one heat, the same nominal dimensions, and offered for acceptance at one
time,

TABLE III *

Sampling for Exsmination of Product

Lot Size Sample Size Acceptance No.
1 to 110 5 0
111 to 500 7 0
501 to 800 10 0
801 to 1200 15 0
Over 1200 25 0
4.3.2 Examination of Preparation for Delivery - Preparation for

delivery shall be examined for conformance to Section 5.

4.4 Chemioal Analysis -
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4.4.1 Sampling - When products are identified as apecified in 3.9,
and the heats represented have been analyzed by the manufacturer and are

in conformance with specified composition limite, the manufacturer's ladle
analysis is acceptable,

4.4.2 Teat mothod - Chemical analysim shall be made in accordance
with standard wet choemical methods, apectrochemical, or othor analytical
methods of Fed. Test Method Std. No. 151. In the event of dispute,
analyais shall be by wet chemical methods.

4.5 Tensile test - (Not applicable to materials in physical
condition C.)

4.5.1 Sampling - One or more tensile-test samples shall be selec-
ted from bars or wire produced under the same processing conditions, from
the same heat, of the same physical condition, of the same size, essenti-
ally uniform in all respects, and submitted for acceptance at one time,

4.5.2 Test method - Specimens shall be teasted in accordance with
method 211.1 of Fed. Test Method Std. No. 151,

4.6 Metallographic structure -

4.6,1 Sampling - One sample shall be selected to represent products
from one heat, of the same shape, nominal dimensions, of the same heat
treatment, and presented for acceptance at one time,

4,6.2 Microstructure - (Not applicable to materials in physical
condition G.) A cross-section of convenient size shall be polished and
etched for examination at 300/600 diameters magnification with particular
attention paid to the carbide structure for condition 3.4.

4.6.3 Macrostructure - A face representing an entire cross-sec¢tion
of bar, wire or billet shall be ground or otherwise sultably prepared to
a suitable smooth, flat surface. The specimen shall be prepared in accor-
dance with method 321.1 of Fed., Test Method Std. No. 151 to determine can-
formity to 3.5.

4.7 Additional testing - The frequency of sampling speclfied ahove
is based on the assumption that the material is produced from ingots from
the same heat and is essentially homogeneous in all respects. If the
material is taken from stock and 18 not identifiable as to heat and method
of manufacture, or if the identity of any portion of the shipment 1is
obscure in any respect, additional samples and tests for each lot and slze,
shall be required to determine conformance of all portions of the shipment
to this gpecification,
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L 4.8 Rejection and retest - Failure of a specimen to meet the
" test requirements shall be cause for rejection of the lot. At the dis-
oretion of the procuring activity, reteast will be permitted, A retest
sample of five specimens shall be tested to replace each failed specimen
of the original sample. If one of the retest specimens fall, the lot

shall be rejected with no further retesting permitted.
* S, PREPARATION FOR DELIVERY
5.1 Pfeservation, packaging, and packing - (see 6.2).

* 5.1.1 Level A - The material shall be properly separated by com-
position, conditions, and size when prepared for delivery. The bars and
forging stock shall be preserved and packaged in accordance with MIL-STD-
183,

* 5.1.2 Level C - Materials shall be prepared for delivery in accor-
dance with commercial practice,

* 5.2 Marking of shipments - Marking and labeling shall be in
accordance with MIL-STD-128.

8. NOTES

8,1 Intended use - The material covered by this specification 1is
intended for use in the fabrication of aircraft parts where a corrosion-
realstant steel is required.

KRR 6.1.1 Material in condition (A) may be used where an austenitic
steel, having a low magnetic permeability, 1is desired. -

6.1.2 The physical properties indicated herein for material in
condition (B) are obtained by cold working (strain hardening) and not by
heat treatment. Therefore, the material should not be heated to tempera-
ture which adversely affect the physical properties or corrosion resistance
before, during, or after fabrication. However, the electric spot welding
process may be used in the fabrication of the material,

6.2 Ordering data - Procurement documents should specify:

(a) Title, number, and date of this specification,
# (b) Composition, conditions, size and shapes required
(ree 1.2 and 3.1).
(c) Exact lengths and length tolerances, if mill lengths
are not acceptable,
* (d) Levels of preservation, packaging, and packing (see 5.1).
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) 8.2.1 When bars are intended for reforging purposes, it should be
80 stated. '
* 6.2.2 The composition designations have been changed as follows:
New Desicnation Old Designation
Composition Composition Characteristic
302 G General Purpose
318 MCR Buperior Corrosion
Resistance

6.2.2,1 Materials formerly procureable as compositions FMS and FMBu

may be procured as compositions 303 and 303Se, respectively of Specifica-
tion QQ-8-764.

Custodians: Preparing Activity:
Navy - AS Navy - AS
Alr Force - 11
Army - MR

Review Activities:

Project No, 9510-0073
Air Force - B5, 82

User Activities: Civilian Agencies
Interest
Navy - BH
NSA

*U 3 GOVERNMENT PRINTING OFFICE 1088-301-018/3184
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INSTRUCTIONS In a continuing effort to make our standardization documents betler, the DoD provides this form for use in
submitting comments and suggestions for improvements All users of military standardization documents are invited to provide
suggestions This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE}, and
mailed. In block 6, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, 1oose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems Enter in block 8 any remarks not related to a specific paragraph of the document If block 7 is filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were receivéd and are being
considered

NOTE This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of

specification requirements on current contracts Comments submitted on thia form do nol constitute or imply authonzation
to waive any portion of the referenced document(s) or to amend contractual requirements

(Fold along this line)

(Fold along this line)

DEPARTMENT OF THE NAVY

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

renatvronemarcuseso | BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO 12603 WASHINGTOND C
POSTAGE WiLL BE PAID 8Y THE DEPARTMENT OF THE NAVY

P ————

Commander
Naval Air Systems Command (AIR 51122)
Washington, DC 20361
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(Sce Instructions — Reverse Side)

1 DOCUMENT NUMBER 2 DOCUMENT TITLE

3a NAME OF SUBMITTING ORGANIZATION 4 TYPE OF ORGANIZATION (Mark one)

E] VENDOR
t
D USER

D MANUFACTURER

b ADDRESS (Street, City, State ZIP Code)

I:] OTHER (Specify)

5 PROBLEM AREAS
a. Parsgraph Number and Wording

b Recommended Wo-ding

¢ Reason/Rationsie for Recommendation

8 REMARKS

Ta NAME OF SUBMITTYER (! ast First, M1} Optional
(nde) — Optional

¢ MAILING ADDRESS (Sfreef City Slate ZIF Code) Optional 8 DATE OF SUBMISSION (Y) MMDDJ—

D FORM 1426 PREVIOUS EOITION IS OBSOLETE
82 MAR

b WORK TELEPHONE NUMBER (Include Area




