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SPECIFICATION

Submitted for recognition as an American National Standard

Steel Plate, Sheet and Strip, Alloy 8630,
Aircraft Quality
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government specifications and standards. TSB rules providefor (a) the publication of po
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1. SCOPE:
1.1 Scope:
This specific

thicknesses

NOTICE

5 been taken directly from U.S. Military Specification MIL-S-18728D an
format changes required to bring it into conformance with{he publishin
tandards. The initial release of this document is intended to replace

Ny part numbers established by the original specification remain uncha

y Specification was adopted as an SAE standard under the provisions
Is Board (TSB) Rules and Regulations (TSB.001) pertaining to acceler

nent specifications and standards without consensus voting at the SAE
se of the existing government specification or standard format.

of Defense policies and procedures, any qualification requirements an
lists are mandatory for DOD\gontracts. Any requirement relating to qua
ot been adopted by SAE-and is not part of this technical report.

Ation covers chrome-nickel-molybdenum steel, 8620, plate, sheet, and
fo andtineluding 1.50 inches.

1.2

Classification:

Ited adoption of

| contains only
g requirements

hged.
pf the SAE
ions of

Committee

d associated
lified products

Strip of

Materials covered by this specification shall be of the following physical conditions, as specified

(see 6.2)

A Annealed.

MA Modified annealed.

NORM Normalized or otherwise heat-treated by the producer.

SAE Technical Standards 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 1998 Society of Automotive Engineers, Inc.
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2. APPLICABLE DOCUMENTS:

2.1 SAE Publications:

2.2

2.3

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.

Available from SAE4066 Commonweatth Dlivc, ‘vnv'allcuda:c:, PA—15696-0601:

AMS 2252 Tolerances, Low-Alloy Steel Sheet, Strip, and Plate

AMS 2301 Magnetic Particle Inspection Procedure, Aircraft Quality Steel*Cleanliness

AMS 2806 Identification, Bars, Wire, Mechanical Tubing, and Extrusiohs, Carbon and Alloy
Steels and Heat and Corrosion Resistant Steels and Alloys

ASTM Publigations:

Available fro

ASTM E 8
ASTM E 18
ASTM E 112
ASTM E 290

U.S. Govern

Available fro
Philadelphia,

MIL-1-6868

FED-STD-15
FED-STD-18

MIL-STD-16

m ASTM, 100 Barr Harbor Drive, West Conshehocken, PA 19428-2959

Tension Testing of Metallic Materials

Rockwell Hardness and Rockwell Superficial Hardness of Metallic
Estimating the Average Grain Size of Metals

Semi-Guided Bend Tests for Ductility of Metallic Materials

ment Publications:

m DODSSP, SubscriptionServices Desk, Building 4D, 700 Robbins Avg
PA 19111-5094.

Inspection-Process, Magnetic Particle

1 Metals, Test Method
3 Continuous Identification Marking of Iron and Steel Products

B Steel Mill Products, Preparation for Shipment and Storage

Viaterials

bnue,

3. REQUIREMENTS:

3.1

Material:

The steel shall be manufactured by the electric furnace process. Sufficient discard shall be taken
from each ingot to insure freedom from injurious piping and undue segregation.
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3.2

3.3

3.4

3.5

3.6

3.7

Quiality:

The Steel shall be of aircraft quality, suitable for the fabrication by appropriate commercial
procedures of reliable parts which may be inspected by magnetic methods. Materials may be
inspected by magnetic particle methods conforming to MIL-I-6868 with maximum frequency and
severity ratings, computed as specified by AMS 2301, not greater than 0.80 and 0.67, respectively.

Chemical co

"
MPYUOSIUUTT.

The chemical composition shall be as specified in table I.

Mechanical
The transver

Transverse |l

roperties:
5e mechanical properties shall be as specified in table .

ending requirements, materials under 0.75 inch.in thickness:

Materials shall withstand bending, without cracking, at reem temperature, with the akes of bending

transverse tg
shall be bent

the direction of rolling, through an angle as indicated by table Ill. Con
around a diameter equal to the thickness of the sample. Conditions M

material shall be bent around a diameter equal te-three times the thickness of the m

Grain size:

The grain siZ
permissible i

Response to

Materials 0.2
minimum wh
thickness sh
4.9.2.2.

e of the steel shall be predominantly No. 5 or finer, with grains as large
h small, isolated areas:

thermal treatment:
50 inch ordess in nominal thickness shall develop a hardness of Rocky

en heat-treated as specified in 4.9.2.1. Material from 0.251 inch to 1.50
hll develop the applicable center hardness of table IV when heat-treate

dition A material
A and NORM
aterial.

as No. 3

ell C 26
inch in nominal
| as specified in
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3.8

3.9

3.10

3.11

3.11.1 Plate, shee

3.11.2

3.12

Surface condition:

Surfaces of all materials shall be descaled and oiled. Sheet and strip materials shall receive a final
cold pass to ensure smoothness.

Decarburization:

se-freefromra attorn-as-determined-migroscopically on
tions. Partial decarburization shall be acceptable provided that the-in¢fease in
M the surface to any point below the surface of an oil-hardened specimen does not
oints on the Rockwell A scale. This test is not applicable to materials less than
thickness.

Materials sha Y
prepared se(
hardness fro
exceed two |

0.025 inch in

Dimensionaljtolerances:
between measured and ordered dimensions shall hot exceed the resplective tolerance
limits of AMS 2252, except that the width and length tolerances for sheared and gag-cut plate shall
comply with fables contained in the sections entitled “Hot\Rolled or Thermally Treated Plate,
Sheared or Gas Cut” and “Hot Rolled or Cold Rolled Sheet” of AMS 2252, respectively.

The variatior]

Identification| of product:

t and strip: Plate, sheet and strip shall be legibly marked in accordance with

FED-STD-183 and shall include the following:

MIL-S-187
Applicable

P8D.
physical condition designator (see 1.2).

Coiled she
with the same information as specified in 3.11.1. In addition, the coiled sheet and

bt and strip: The-coiled sheet and strip shall be marked near the outer ¢énd of the coil
strip shall be

suitably tag
with AMS 2

Workmanshi

ged with the same information as specified in 3.11.1 on an oilproof tag
806,56 that identification may be made after the outer end is removed

in accordance

D.

Materials shall be sound, of uniform quality and condition, free from scale and injurious defects such
as cracks, seams, tears, grooves, laminations, pits and blisters. Slight surface imperfections, which
are completely removable without reducing the section thickness below the minimum applicable

dimensional tolerance limits, shall not be considered as injurious defects.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for inspection:

4.2

42.1

4.3 Quality confd

43.1

4.3.2

Classificatiol

The inspecti

Inspection
with the tes
paragraph

Inspection
to this spe(
product (3.
each lot of
for thickne
at each en
Inspection
measurem
the cut end
permitted
removed.

Packaging

bn requirements specified herein are classified as quality conformance
conditions: Unless otherwise specified, all inspections shall be performg

S) in the specification.

11) and workmanship (3.12):=Sample units shall be randomly selected

of inspection:

Unless otherwise specified in the contract, the contractor is responsible for the performance of all
inspection requirements as specified herein. Except as otherwise specified in the contract, the
contractor may use hrs own or any other facrlltles surtable for the performance of the inspection
requirementgs = S STt

the right to p
deemed nec

ent reserves

nrform any of the mspectrons set forth in the specification where suchtinspections are

bssary to assure supplies and services conform to prescribed reguiremgnts.

nspection.

d in accordance

t conditions specified in the applicable test method document or applicpble

rmance inspection:

ification with respect to surfacé€.condition (3.8), dimensions (3.10), ider

material of the same heat\and thickness in accordance with table V. In

5s and crown shall consist of measurements at the center and 1/2 inch
 of the coil and 1/2:inch in from the edge at three other locations alond the coil.

for thickness and'crown of cut lengths of sheet and strip and of plate, shall consist of
bnts at five locations distributed along and 1/2 inch in from the edge, and at the center of

of product: Sheet, strip and plate-shall be visually inspected to determife conformance

tification of

to represent
spection of coils

n from the edge

s. Nonconforming material shall be rejected. Reworking of rejected mpterial is
rovided feinspection is carefully conducted so that all of the nonconforming product is

packing and marking: Packaging, packing and marking shall be inspegted for

conformance to section 5.

4.4 Chemical analysis:

4.4.1 Sampling: Samples for check chemical analysis shall be selected in accordance with method 111.2
or 112.2 of FED-STD-151 to represent each heat in the shipment. The sample shall consist of not

less than 2

ounces of material.
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4.4.1.1 Waiving of chemical analysis: Samples for check chemical analysis may be waived provided that
all of the material under inspection can be identified as being made from a heat previously
analyzed and found to be in accordance with the chemical composition specified herein.

4.4.2 Method: Chemical analysis shall be performed as specified in method 111.2 or 112.2 of
FED-STD-151. In the event of dispute, analysis shall be by wet chemical analysis.

4.5 Sampling fo

451

45.2

453

4.6 Tension test$:

4.6.1 Specimeng: Tension test specimens shall be obtained in accordance with 4.5, exc
than four (4) specimens of the same heat and condition and of the same thicknesg

When shee
cut from es
samples sH
conditionin
than one (1

When matg
500 pound

la. H [y 4+
meriaricdl tTotlo.

t or strip is furnished in coil form, at least two (2) samples for mechanig
ch end. When material is furnished in cut sheet, strip or plate form, at
all be selected from each 100 or less sheets, strips or plates-of the sar
g, of the same thickness, and submitted for inspection at,one time. Ho
) sample may be taken from a sheet, strip or plate.

rial cannot be identified as to heat, at least four (4) samples shall be sel
5 of material of one condition and thickness and presented for inspectiq

A tension t

tests may lbe made on the grip end of the tension test specimens before they are

tension te

pst specimen and a bend test specimen shall be taken from each samp

al tests shall be
east four (4)

ne heat and
vever, Nno more

pcted from each

n at one time.

le. Hardness
subjected to the

ept that not less
shall be

submitted for inspection at one-time.

4.6.2 Preparation of specimens; Tension test specimens shall be cut from each sample apd shall conform
to ASTM E|8, section/6.~When the width of the material permits, test specimens shall be prepared
with the longitudinal axis transverse to the direction of rolling.

4.6.3 Method: Tgnsion'tests shall be conducted in accordance with ASTM E 8. Yield strlength shall be
determined by’the offset or extension-under-load method.

4.7 Bend tests:

4.7.1 Specimens: Bend test specimens shall be obtained in accordance with 4.5. A minimum of three
(3) specimens shall be submitted for testing at one time.

4.7.2 Preparation of specimens: When possible, strip specimens shall be cut from each sample with the
longitudinal axis transverse to the direction of rolling. Specimens shall conform with ASTM E 290,

section 7.
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4.7.3 Method: Specimens shall be tested in accordance with ASTM E 290, as applicable. For controlled-
bend (V-block) test specimens shall be bent cold by means of V-blocks or mating punch-and-die
having an included angle of 45 degrees and with proper curvature of surfaces at the bend areas to

impart the

4.8 Grain size:

desired shape and diameter of the bend specimen.

4.8.1 Sampling: One sample shall be selected to represent each heat of steel from which material is

submitted for acceptance.

4.8.2 Method: Specimens shall be sectioned and polished to appropriate finenes§-by metallographic
methods and suitably etched to reveal the grain structure. The austenitic.grain siZe shall be
determined in accordance with ASTM E 112.

4.9 Response to

thermal heat treatment:

4.9.1 Sampling: Two samples shall be selected to represent eachheat of alloy from which materials are
submitted for acceptance. In the event the heat numberis not known, one sampl¢ shall be
selected from each 200 sheets or 100 plates or from each roll of product of the same thickness and
submitted for acceptance at one time.

4.9.2 Method:

49.2.1 Material

the sampg
482 °C (9
with AST

49.2.2 Material
3 inches

sectione

the centq

4.10 Decarburiza

D.250 inch or less in thickness:Specimens measuring 1 by 2 inches sh
les quenched in oil from 8747 + 5.6 °C (1600° = 10°F) and tempered af
00 °F) for 30 minutes attemperature. Hardness tests shall be conductg
M E 18.

petween 0.250 ifich’and 1.50 inch in nominal thickness: Specimens 1 in
ong shall be_guenched in oil from 871° + 5.6 °C (1600° + 10°F). They
d at the midpoeint of and normal to the longitudinal axis. Hardness tests
r of thessection in accordance with the applicable requirements of AST

hll be cut from
not less than
d in accordance

ch wide by
shall then be
shall be taken at
M E 18.

[Iion:

4.10.1 Sampling: Two specimens for decarburization tests shall be selected from each 200 flat plates,
sheets, or strips, or from each coil of material, or from each 10 plates from the same heat of the
same thickness, and submitted for inspection at one time.

4.10.2

4.10.3

Preparation: Specimens shall be austenitized for 30 minutes at 871° + 5.6 °C (1600° + 10°F) and
water quenched.

Method: Rockwell A hardness shall be determined by ASTM E 18. The average hardness (surface
or subsurface) shall be the average of three tests made adjacent to each other on the same
specimen. Surface hardness tests shall be made on a clean but unground and unpolished surface.
Subsurface hardness tests shall be made in a depression, ground to a depth of approximately
0.020 inch or 1/3 the thickness of the specimen, whichever is less.
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4,11 Quality:

Heats from which sheet, strip or plate are to be rolled shall be subjected to magnetic particle
inspection tests on semifinished mill products prior to rolling to finished size. Samples shall be taken
from the product at a location representing the top and bottom of the first, middle and last usable
ingot from each heat. Specimens shall be prepared for inspection by cutting longitudinal sections
through the thickness of samples at off center locations and finish machining the sections to a
roughness h -ight ratit 0 ofnotmorethan40-microinches: Meagt retie paltib:c tests-stall be conducted
in accordande with MIL-1-6868 and the frequency and severity rated in accordange\vith AMS 2301
(see 3.2).

4.11.1 Unspecifiedl heat(s): Plates from an unspecified heat(s) shall be randomly’samplefl in accordance
with table Y1 and longitudinal specimens shall be cut from the sample units, as spegified (see 4.11).

4.12 Rejection anf retest:
Failure of a gpecimen to meet the test requirements shall be cause for rejection of the lot. At the
discretion of the contractor/supplier retest will be permittedrafter the lot has been scfeened and
defectives rgmoved. A retest sample of five specimensshall be tested to replace egch failed
specimen of the original sample. If one of the retest'specimens fail, the lot shall be fejected with no
further retesting permitted.

5. PACKAGING:

5.1 Preservation, packaging and packing:
Materials shall be properly separated by size, thickness and condition when prepardd for delivery.
Preservation| packaging and-packing shall be level A, B, C or commercial, as specified (see 6.2),
conforming tp MIL-STD-163.

5.2 Marking:

Marking and|labelirig shall be in accordance with MIL-STD-163 and shall include the following:

Steel Plate, Sheet and Strip, Alloy 8630, Aircraft Quality.

MIL-S-18728D.

Size, thickness and condition.

Heat no.

Quantity contained (as defined in the contract or order for each size, thickness and condition).
Name of manufacturer.

Name of contractor (if different from manufacturer).

Contract or order no.
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6. NOTES:

6.1 Intended use:

Materials conforming to this specification are intended for use in applications requiring moderate

mechanical properties and in which welding may be required.

In thicknesses of 0.187 inch and less,

a minimum tenS|Ie strength of 180,000 pSI can be obtalned by proper heat treatment; lower strengths

can be obtail
hardening to
equivalent rg

6.1.1 Condition A
MA. Cond

6.1.2 Condition |
guench-an

6.1.3 Condition |
treatment.

6.2 Ordering dat
Acquisition d
a. Title, nun

b. Physical
c. Selectior]

a uniform structure in sizes greater than 0 500 inch in thickness ordnd
undness.

\: More time at annealing temperature is required to obtain cendition A
tion A material possesses more desirable forming properties.

/A: The modified annealed condition is intended to¢provide a more favq
f-temper heat-treatment than condition A.

NORM: Condition NORM material is primarity.intended for use without f

=

ocuments should specify the fellowing:

nber and date of this specification.
condition, size and thickness to be furnished (see 1.2).
of applicable levels-of preservation, packaging and packing (see secti

sure through

ameters of

than condition

rable base for

Lirther heat-

bn 5).
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TABLE | - Chemical Composition

Check analysis

Analysis tolerance 1/
Elements Percent Percent
Carbon 0.27-0.33 +0, -0.02
I\Aangnnncn 0.70-090 +0.03
Phosphorus  0.040 (max) +0.005
Sulfur 0.040 (max) +0.005
Silicon 0.20-0.35 +0.02
Nickel 0.40-0.70 +0.03
Chromium 0.40-0.60 +0.03
Molybdenum 0.15-0.25 +0.02

1/ The average of all the separate
determinations shall be within the limits
specified in the “analysis” colump. Individual
determinations may vary to the extent shown
in the “tolerance” columnj.except that several
determinations of a single element in any one
heat shall not vary both above and below the
specified range.

-10 -
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