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3.1
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SAE Publications (Continued):

AMS 2370 Quality Assurance Sampling and Testing of Carbon and Low-Alloy
Steels, Wrought Products and Forging Stock
AMS 2807 Identification, Carbon and Low-Alloy Steels, Corrosion and Heat
Resistant-Steels and Alloys, Sheet, Strip, Plate, and Aircraft

ASTM Publications:
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Available from ASTM, 1916 Race Street, Philadelphia, PA

ASTM A

ASTM E 112 Determining Average Grain Size

19103-1187.

0 Mechanical Testing of Steel Products
ASTM E 45 Determining the Inclusion Content of Steels

ASTM E 338 Sharp-Notch Tension Testing of High-Strength Sheet Materfials

ASTM E

Availabl
Robbins

MIL-STD-

TECHNICAL

U.S. Goviernment Publications:

Avenue, Philadelphia, PA 19111-5094.

Composition:

Shall cg

REQUIREMENTS:

50 Chemical Analysis of Carbon Steel, Low-Alloy Steel, Sililcon
Electrical Steel, Ingot Iron, and Wrought Iron
ASTM E 399 Plane-Strain Fracture Toughness of Metaldic Materials

e from Standardization Documents Order Desk, Building 4D, 700

163 - Steel Mill Products, Preparation for Shipment and Stgrage

nform to the percentages by weight shown in Table 1, deternjined by

wet chemical methods in—accordance with ASTM E 350, by spectrochemical

methods,

TABLE 1 - Composition

or by other @analytical methods acceptable to purchaser.

Element

min

max

Carbon
Manganese
Silicon
Phosphorus
Sulfur
Chromium
Nickel
Cobalt
Molybdenum
Vanadium
Copper
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3.1.1 cCheck Analysis: Composition variations shall meet the applicable
requirements of AMS 2259.

3.2 Condition:

The product shall be supplied in the following condition; hardness tests
shall be conducted in accordance with ASTM A 370:

3.2.1 Sheet and Strip: Cold finished, bright or atmosphere annealed, and
descaled if necessary; or hot rolled, annealed, and descaled; having

hardness—hot—higher—than 36 HRC—or—egquivatlent—

3.2.2 Plate: Hot rolled, annealed, and descaled, having hardnessihot|higher
than [36 HRC, or equivalent.

3.2.3 When [the product is ordered normalized and tempered, hardness shall be not
higher than 30 HRC, or equivalent.

w

.3 Propertjies:

The prdduct shall conform to the following requirements; hardness|and
tensilel testing shall be performed in accordance with ASTM A 370:

3.3.1 Grain Size: Predominantly 5 or finer ‘with occasional grains as|large as 3
permilssible, determined in accordance ' with ASTM E 112.

3.3.2 Micrg-Inclusion Rating: Two-thirds of the total number of specfmens,
selected as in 4.3.1, as well as the average of all specimens tgsted shall
not exceed the 1imits of Table 2, determined in accordance with|ASTM E 45,
Methdd D, except that the( length of any inclusion shall be not greater
than [0.015 inch (0.38 mm).:

TABLE“2 - Micro-Inclusion Rating Limits

Type A B C D
Thin 1.5 1.5 18 20
Heavy 1.0 1.0 1.0 1.5

3.3.3 Decarburization:

3.3.3.1 Product Under 0.045 Inch (1.14 mm) in Nominal Thickness: The method of
test and the allowance shall be as agreed upon by purchaser and vendor.

3.3.3.2 Product 0.045 to 0.375 Inch (1.14 to 9.52 mm), Exclusive, in Nominal
Thickness:
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3.3.3.2.1

3.3.3.2.2

3.3.3.2.3
3.3.3.2.3.1

3.3.3.2.3.2

3.3.3.3
de
ex

Specimens: Shall be the full thickness of the product except that
specimens from plate 0.250 inch (6.35 mm) and over in nominal
thickness shall be siices approximately 0.250 inch (6.35 mm) thick cut
parallel to and preserving one original surface of the plate.
Recommended specimen size is 1 x 4 inches (25 x 102 mm).

Procedure: Specimens shall be hardened by austenitizing and
quenching; preferably, they shall not be tempered but, if tempered,
the tempering temperature shall be not higher than 300 °F (149 °C).
During heat treatment, specimens shall be protected by suitable
atm: pRerFe—o Reag+Hdm—o 2 H ab+e—p--3 a¥s o—preVehn arou Zation
or further decarburization. Protective plating, if used, shajjl then
be removed from specimens of product 0.045 to 0.250 inch (114 to
6.35 mm), exclusive, in nominal thickness and a portion-of the
specimen shall be ground to a depth of 0.050 inch (1.27,mm) or
onelhalf thickness, whichever is less. Specimens frém product| 0.250
to 0.375 inch €(6.35 to 9.52 mm), exclusive, in nominal thicknegss shall
be lground to remove 0.020 inch (0.51 mm) of metal-from the orilginal
surface of the plate and a portion of the specimen shall be further
ground to a depth of at least one-third theloriginal thickness of the
specimen. At least three Rockwell hardness. readings shall be [taken on
each prepared step and each group of readings averaged.

Allpwance:

Piroduct 0.045 to 0.250 Inch (o144 to 6.35 mm), Exclusive, in Nominal
hickness: The product shal, show no layer of complete
decarburization, determined-microscopically at a magnificatifon not
exceeding 100X. It shald, aiso be free from partial decarburization
o the extent that the difference in hardness between the original
sjurface and the portion ground as in 3.3.3.2.2 shall be not |[greater
han two units ontthe Rockwell "A" scale.

Plroduct 0.250. to 0.375 Inch (6.35 to 9.52 mm), Exclusive, in Nominal
hickness:~Shall be free from decarburization to the extenff that
the differénce in hardness between the two prepared steps shall be
ot greater than three units on the Rockwell "A" scale.

Product '0:375 Inch (9.52 mm) and Over in Nominal Thickness: Theg total

carb 3 QN (18 a 3 g Maan 0 O Ot
ceeding 100X on the as-supplied plate, shall be not greater than shown

in Table 3.

TABLE 3A - Maximum Depth of Decarburization, Inches

Nominal Thickness Depth
0.375 to 0.500, incl 0.015
Over 0.500 to 1.000, incl 0.025
Over 1.000 to 2.000, incl 0.035

Over 2.000 As agreed upon

O
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TABLE 3B - Maximum Depth of Decarburization, Millimeters

3.3.4 Proper

- ex

3.3.4.1

3.3.4.1.1

3.3.4.1.2

3.3.4.1.3

3.3.4.1.4

cept

Heat

An
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ang from that temperaturecquench sections up to 4 inches (102
nopinal thickness into(room-temperature oil or water.

Te
ho

ths

3.3.4.2 Tens
spec

Nominal Thickness Depth
9.52 to 12.70, incl 0.38
Over 12.70 to 25.40, incl 0.64
Over 25.40 to 50.80, incl 0.89

Over 50.80 As agreed upon

Lies After Heat Treatment: Product, heat treated as in.3.
Treatment:

nealing: Heat to 1140 °F + 25 (616 °C + 14)S hold at heat
- 24 hours, and cool in air to room tempevature. )

'malizing: Heat to a temperature within the range 1600 - 1|
f1 - 927 °C), hold at the selected temperature within +25 °

" to room temperature.

rdening: Heat to 1550 °F +-25 (843 °C + 14), hold at heat

r per inch (25 mm) of section thickness but not less than

pering: Heat to.a temperature not higher than 1050 °F (56
d at heat for.2 hours per inch (25 mm) of thickness but no
in 2 hours, and’cool in air to room temperature.

le Properties: The product shall conform to the propertie
fied in-Table 4; testing shall be in accordance with ASTM

4.1
that annealing as in 3.3.4.1.1 is optional, shall meet thi
requirements of 3.3.4.2 and 3.3.4.3.

for

700 °F
F

4 °C) for 1 hour per inch (25 mm).of section thickness, and cool in

for 1
I hour,
mm) in

°C),
less

S

A 370:

TABL - i

Nominal Thickness
Inches

Tensile
Strength
ksi

Yield Strength
at 0.2% Offset
ksi

Elongation in
2 Inches
%

Reduction
of Area
%

0.020 to 0.060, incl
Over 0.060 to 0.100, incl
Over 0.100 to 0.187, incl
Over 0.187 to 4.000, excl

185.0
185.0
185.0
185.0

175.0 5
175.0 8
175.0
175.0
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TABLE 4B - Minimum Tensile Properties, SI Units

Tensile Yield Strength . Elongation in  Reduction

Nominal Thickness Strength- at 0.2% Offset of Area
Millimeters MPa MPa %
0.51 to 1.52, incl 1276 1207 50
Over 1.52 to 2.54, incl 1276 1207 50
Over 2.54 to —4-75+—incd 1276 1207 50
Over 4.75 to[101.60, excl 1276 1207 50

3.3.4.3 Fraqture Toughness: When specified, product shall beC'subjected to

fra
acc
is

¢ture toughness testing.

method of test for plate.

3.4 Quality
3.4.1 Steel
(R) MAM 2
in th
vacuu
3.4.2 The p
condi

The method of test and standards
gptance shall be as agreed upon by purchaser, and vendor.
3 suggested method of test for sheet and ASTM E 399 is a su gested

shall be premium aircraft-quality.conforming to AMS 2300 of
300 it shall be multiple meltediusing consumable electrode|practice
¢ remelt cycle; at least one of 'the melting cycles shall be|under

detrimental to usage of the product.

3.5 Toleran
Shall ¢
4, QUALITY

4.1 Respons

Ces:

ASSURANCE” PROVISIONS:

ibility for Inspection:

or
A$TM E 338

Foduct, as received by purchaser, shall be uniform in quality and
Fion, sound, and free from foreign materials and from imperfections

hnform to 411 applicable requirements of AMS 2252 or MAM 22b2.

The vendor of the product shall supply all samples for vendor's tests and

shall be responsible for performing all required tests.

Purchaser reserves

the right to sample and to perform any confirmatory testing deemed necessary

to ensure that the product conforms to the requirements of this

specifi

4,2 Classification of Tests:

cation.

Tests for all technical requirements are acceptance tests and shall be
performed on each heat or Tot as applicable.
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