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1 MARCH 1968
SUreRSEDING
M11L-8-18732C

16 August 1963

MILITARY SPECIFICATION

STEEL BARS, WIRE, FORGING STOCK, FORGINGS,
TUBING (431), SPECIAL QUALITY

This specification 18 mandatory for use by all Depart ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification presents re-
quirements for a special quality of type 431
corrosion-resistant steel.

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue
in effect on date of invitation for bids or re-
quest for proposal, form a part of this spe-
cification to the extent specified herein:

SPECIFICATIONS
MILITARY
MIL-H-6875 — Heat Treatment of
Steels (Aircraft
Practice, Process
for)
STANDARDS
FEDERAL

Fed. Std. No. 48 — Tolerances for
Steel and Iron
Wrought Prod-

ucts
Fed Test Method Metals, Test
Std. No. 151 —  Methods

Fed. Std. No. 188 — Continuous Iden-
tification Mark-
ing of Iron and
Steel Products

MILITARY

MIL-STD-129 — Marking for Ship-
ment and Storage

MIL-STD-163 — Steel Mill Products,
Preparation for
Shipment and Stor-
age

MIL-STD-768 — Corrosion - Resistant
Steel Parts, Sam-
pling, Inapection
and Testing for
Surface Passiva-
tion

(Copies of specifications, standards, drawings, and
publications required by suppliers in connection with
specific procurement functions should be obtained
from the procuring activity or as directed by the con-
tracting officer.)

2.2 Other publications. The following docu-
ments form a part of this specification to the
extent specified herein Unless otherwise 1n-
dicated, the issue in effect on date of invita-
tion for bids or request for proposal shall

apply.
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Society of Automotive Engineers, Inc.
(Aerospace Materwal Specification)

AMS2303 — Aircraft Quality Steel
Cleanliness
(Apphication for copies of the above publication
should be addressed to the Seciety of Automotive
Engineers, Inc., 485 Lexington Ave,, New York, N. Y.
10017 )

Uniform Classifieation Commitiee

Uniform Freight Classification Rules
(Apphcation for copies of tha above publication
should be addressed to the Uniform Classification
Committee, 202 Chicago Union Station, Chicago, Ill
60608 )

3. REQUIREMENTS

3.1 Chemical compositien. The chemical
composition shall be as specified in table I.

TABLE I Chemical composttion

Check analyms
Element Pavcet tolerance (percent)'
1
Carbon | -0.13-0.17 0.01 |
Manganese -0.30-0.80 03
Silicon -0.20-060 06 |
. Phosphorous -0040 (max) 005 '
i Sulfur -0.030 (max) 005 I
Chromium 15.50-16,60. .20 i
Nickel -2.00-3.00 07 |
Molybdenum -0.25 (max.) 03
| Nitrogen -0.10 (max.) o1
Iron Balance. _

i Individual determinations may vary shove or below the specified
range o the extent shown in the check analysss column, except
that elements 1n sny heat shall not vary both ahbove and below

the specified range

3.2 Quality. All material supplied under
this specification shall be magnetic particle
inspected 1n accordance with the require.
ments of AMS2308 and shall comply with the
frequency and severity limits specified
therein.

3.2.1 Microstructure. After heat treat
ment to the HT-125 condition, materials
shall not exhibit banding or segregation in
excess of the himits of 8.2.1.1 or 3.2.1.2,

2

respectively. The limits apply to all flelds of
longitudinal sections of specimens- shown in
figures 1 and 2 and when examined at 250
diameters magnification.

8.2.1.1 Free ferrite. Material shall not
contain banded free ferrite in excess of that
indicated by figure 3. Blocky ferrite, not
banded, shall not exceed 4 percent. Unnaccept-
able microstructure containing execessive
banded free ferrite is- shown on figure-4.

3.2.1.2 Retained austenite. Material shall
not contain banded retained austenite in ex-
cess of amount shown in figure 5. Figures 6
and 7 represent unacceptable microstruc-
tures. Blocky austenite, not banded, is per-
mitted.

3.3 Condition (as 3 yp¥sd). The material
shall be furnished annealed, or otherwise heat
treated to & hardnesa range of Brineli 229.
302 (excluding forging stock).

3.3.1 Surface condition.

3.3.1.1 Bar and forging stock, round. Sur-
faces shall be ground or rough turned,

3.3.1.2 Bar and forging stock, rectangular.
Surfaces shall be hot-rolled and free from
scale Slight surface imperfectiona which are
removable within half the specified tolerances
will not be cause for rejection.

3.3.1.3 Tubing. Surface imperfections such
as handling marks, straightening marks,
hght mandrel and die or roll marks, shallow
pits, and scale pattern will not be cause for
rejection, provided the imperfections are
removable without reducing, the diameter or
wall thickness of the tubing below the per-
missible tolerance limits. Imperfections shail
be removed by grinding or buffing, except
when the 1mperfections are open so that the
root areas are visible to the unaided eye and
the surfaces blend smoothly into the normal
surfaces of the tubing.

3.3.1.4 Wire. Surfaces shall be cold drawn,
ground, polished or pickled.

N
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3.3.2 Grawn size. Grain size shall be No. 3
or finer, as indicated in supplement A, Fed-
era]l Test Method Standard No. 151, when
tested in the HT-125 condition (excluding
reforging stock).

3.4 Response Lo thermal (reatment. When
heat treated as specified herein, the material
shall develop the properties specified in table
IL.

3.4.1 HT~200 eondition. HT-200 ia
achieved by (1) quenching in oil at 52° +8°
C (125° =10° F) from 1,020° =14° C
(1,876° +=25° F); (2) cooling to room tem-
perature in water; (3) soaking at —73°

MIL~-S-18732D

=112 C (—100° =20° F) in a suitable re-
frigerant for 2 hours; (4) tempering at 288°
+14° C (650° +26° F) for 2 hours; and (5)
retempering at 288° +14° C (550° +25° F)
for 2 hours.

8.4.2 HT-125 condition. HT-125 s
achieved by quenching in vigorously agitated
oil (Houghton =2 or oil of equivalent H
value) gt 82° =6° C (1256° =10° F) from
1,024° +8° C (1,8756° =15° F), cooling to
room temperature in water, tempering at
636° +14° C (1,175° +=26° F) for 8 hours,
and air cooling to room temperature. This
heat treatment is used to provide maximum
contrast for microatructure evaluation (see
3.2.1 and 4.5.2).

TABLE 11 Mechanical properties

Yield strength at
0 2 percent offset
or at exteraion
indioated
Direction Ultimat.
of Imlle. (E “'??"::o) Elongation in Reduction :
testing strength * minimum & oye 4 diameters of ares 1
and mimmum f { minmmum (minimum f
conditiont (p8) ! (pei) ‘ Length (in ) i peroent) percent)
, Longitudinal | 200,000 150,000 I 0.0150 10 40
| HT-200 !

1 Specimens shall have & minimum diameter of 0 250 inch

3.5 Dimensions and tolerances.

3.5.1 Diameter or thickness. Variations of
measured dimensions from ordered dimen-
sions shall be within the tolerance limits
specified in Federal Standard No. 48.

3.5.2 E'zact lengths. Bars of all sizes may
be ordered to exact lengths or in lengths
expressed as a multiple of a definite unit,
with tolerances as specified in table titled
“Stainless and Heat Resisting Steels, Hot
Rolled Bars, Length Tolerances” of Federal
Standard No. 48.

3.5.3 Mill lengths. When exact or multiple
lengths are not ordered, bars will be accepted
in mill lengths of 8 to 20 feet, but not more
than 10 percent of any order shall be fur.

nished in lengths shorter than 10 feet.

3.6 Identification of product. Bars shall be
marked in accordance with Federal Standard
No. 183. The following marking items shall
be included 1n the legend:

MIL-S-18732
Heat number
Manufacturer’s name or identifying
trademark. .

3.6.1 Bars and wire smaller than 14 inch
in diameter or 34 inch in width of flat shall
be tagged with the above information at each
bundle end and with an extra tag included
in the bundle

3.7 Workmanship. Material shall be sound
and of uniform condition, smooth, clean, and

3
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_free from scale and injurious defects such as

'

cracks, seams, tears, grooves, laminations,
pits, and blisters. Slight surface intperfec-
tions which are removable within half the
specified tolerance will nwt be considered in-
jurious defects.

4. QUALITY ASSUSANCE PROVISIONS

4.1 Unless otherwise specified in the con-
tract or purchase order, the .supplier is re.
sponsible for the performanece of all inspec-
tion requirements as specified herein. Except
as otherwise specified, the supplier may uti-
lize s own facilities or any commercial
laborator: acceptable to the Government.
The Government reserves -the right to per-
form any of the inspsctions set forth in the
specification where such inspections are
deemed necessary to assure supplies and
services conform to prescribed requirements.

4.2 Classification of imspections. All the
inspections required herein for the testing
of ateel are classified as guality conformance
inspections, for which mecessary sampling
techniques and methods of testing are spe-
cified 1n this section.

4.3 Sampling and inspection for dimen.
sions. finish, workmanship, packaging, and
identification-marking requirements Units of
product shall be randomly welected to repre-
sent each lot of material'of ene heat, nominul
dimensions, and offered for acceptance at one
time, 1n accordance with table III.

TABLE III Sampling for sxammmation of product

Lot sue ' ' Acceptance number

Sample ize
1 w07 All ; 0 !
8 to W 7 0 1
41 0 110 16 1 !
111 1o 180 25 2 !
181 ro 301 35 3
Over 301 50 4

4.3.1 Method. Samples shall be visually

inspected

4

4.4 Chemical analysis.

4.4.1 Sampling. Samples for check chem-
ical analysis shall be selected in accordance
with Method III of Federal Test Muthod
Standard No. 151, to represent each heat in
the shipment.

4.4.1.1 Sample location. Samples for check
chemical analysis shall be taken paralie]
the axis of the material selected at a point
midway between the center and the surface,
except that material less than 114 énthes
thick shall be sampled through the entire
cross section. The sample shall conaist of
not less than 2 ounces.

4.4.1.2 Waiver. Samples for check them-
ical analysis may be waived, provided that
all of the material under inspection can be
identified as being made from a heat pre-
viously analyzed and foxmd te be in conform-
ance with the chemical composition apecified
herein.

4.4.1.3 Additional samples. Where the ma-
terial is not identifiable as to heat or ‘where
the 1dentity of any portion of the shipment
1s obscure in any respect, samples shall be
selected 1n accordance with table III.

4.4.1.4 Method. Anulysis shall be in ac-
cordance with Method 111 or 112 of Federal
Test Method Standand No. 151, except that
ir the event of dispute, Method 111 ghall be
used.

4.5 Microstructure and grain size.

4.5.1 Sampling. A sample shall be selected
to represent each 50 piecen of each size from
each heat, except when the minimum cross
sectional dimension exceeds 2 inches, a sam-
ple shall be selected to represent each 10
pieces. When materials are not identified ‘or
the identity is obacure in any respect, sam-
pling shall be in accordance with table III,
The steel manufacturer may use heat evalu-
ation tests in lieu of finish testing (see
4.4.1.3).
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4.5.2 Method. Specimens shall be heat
treated to the HT-126 condition and sec-
tioned parallel to the direction of rolling or
drawing to expose surfaces as indicated by
figure 8. Specimens shall be suitably polished,
etched with Villella's etchant, and examined
at 250 diameters magnification. Acceptance
standards are as indicated by 3.2.1 and fig
ures 1 through 7.

4.6 Response to heat treatment.

4.6.1 Sampling. One tension test sample
shall be selected from each 500 pieces or less
of each configuration, produced under the
same processing conditions, from the same
heat, of the same size, essentially uniform in
all respects and submitted for inspection at
the same time. When materials are not identi-
fled or the identity is obscure in any respect,
sampling shall be in accordance with table
III. The steel manufacturer may use heat
evaluation tests in lieu of finish testing.

4.6.1.1 Heat lots. Heat lots may be certi-
fied tests of four samples from intermediate
mill products of sufficient size to provide
short-of-center transverse specimens for
testing.

4.6.2 Preparation of spectmens. All ten-
sion test samples shall be given final machin.
ing before heat treatment, except for finish
machining of bearing and close-tolerance sur-
faces. Tension specimens of Method 211 of
Federal Test Method Standard No. 161 shall
be used.

4.6.2.1 Specimens shall be heat treated in
accordance with equipment and process re-
quirements of MIL-H-6875.

4.6.3 Method. Tension tests and deter-
mination of yield strength shall be conducted
in accordance with Method 211 of Federal
Test Method Standard No. 151.

4.7 Rejection. When the failure of one or
more specimens indicates that the test sam-
ple fails to meet a specified requirement, the
entire lot shall be rejected.

MIL-S-18732D

4.7.1 Retest. At the discretion of the sup-
plier, retest will be permitted. A retest sam.
ple of five specimens shall be teated to replace
each fafled specimen of the initial sample. If
one or more of the retest specimens fail, the
lot shall be rejected with no further testing
permitted.

4.7.1.2 Resubmittal. If the defectives in
8 lot previcmly rejeécted ean be identified and
reprocessed or removed, resampling at fre
quency of the initial sampling will be
permitted.

5. PREPARATION FOR DELIVERY
5.1 Packaging and packing.

5.1.1 Levels A and B. Material shall be
prepared for shipment in accordance with
MIL-STD-168.

5.1.2 Level C. Materia) shall be packed in
boxes or crates so constructed as to insure
acceptance by common or other carrier and
safe delivery at destination. Shipping con.
tainers shall comply with the Uniform
Freight Classification Rules, or regulations
of other carriers as applicable to the mode
of tranaportation.

5.2 Marking of shipment. Interior pack-
ages and exterior shipping containers shall
be marked in accordance with MIL-STD-129
and MIL-STD-168. The identification shall
include the following information listed in
the order shown:

(a) Stock No. or other identification
number as specified in the pur-
chase document,

(b) Steel (bars, wire, forging atock,
forgings, or tubing, as appro-
priate) 431, special quality MIL-
S-18732, size and shape (round,
square, hexagon, or flat).

(c) Heat No.
(d) Quantity contained, feet or pounds
8
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(as defined in the contractor’s
order for each size and shape).

(e) Name of contractor (and name of
manufacturer, if not the same).

(f) Contract or.order No.
6. NOTES
6.1 Intended use. The steel covered by this

specification is intended for use in the manu-
facture of highly stressed structurs! parts
exposed to corrosive environments and op-
erating temperatures t0'500° F for materials
heat treated to the HT-200 cendition. The
material ds useful for one stomponent of
threaded stainless steel fasteners because of
a tendency to resist seizure when in contact
with othr types of corrosion resisting steel.
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FIGURE 2 Acceptable microstructure containing small amount of banded free ferrite
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FIGTRE 5 Ac ¢ptat  r1icrosiructure containing maximum amount of banded free ferrite permitted ir. 8: 1 fol

et

FiGUie 4 Unacceptable microstructure contaming excessive banded free ferrite y
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FIGURE 5. Acceptable microstructure containing maximum amount of banded retained austenite permitted

in any field of examination
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FIGLRE 7
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6.2 Precaution.

6.2.1 Heat treatment. This material is not
recommended for use after heat treatment
to a strength level other than as specified in
table 1I because of the possibility of develop-
ing low impact strength and unsatisfactory
corrosion resistance.

6.3 The surfaces of parts manufactured
from this type of steel will be passive when
tested in accordance with MIL-STD-753.

Custodiana:
Army-—MR
Narvy—AS

Air Force—11

Reviewer activities

Army---MI, MU, WE

12

6.4 Ordering data. Procurement docu-
ments should specify:

(a) Title, number, and date of this
specification.

(b) Quantity, thickneas, size or shape
(see 3.3).

(c) Level of packaging and packing
desired.

6.5 Cold heading wire 18 not covered by
this specification and should be purchased to
ASTM A493.

sa8g. ° g activity:
Navy—AS

Preject No. 9510-0093
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. Al 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), a~d
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document If block 7 1s filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.

NOTE This form may not be used to request copies of documents, nor to request waivers, deviations, or clarfication of
specification requirements on current contracts. Comments submitted on this form do not 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)

DEFENSE LOGISTICS AGENCY

NO POSTAGE
NECESSARY
IF MAILED

IN THE
UNITED STATES

orcmsusnes s | BUSINESS REPLY MAIL

FIAST CLASS PERMIT NO 4966 WASHINGTON D C
POSTAGE WILL BE PAID BY THE DEFENSE LOGISTICS AGENCY

Aeronutical Standards Group (ASG)
8719 Codlesville Rd.
Silver Spring, MD 20910
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