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2.1 (Continued):

2.2
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Metric (SI) Measurement
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Mechanical Testing of Steel Products
Macroetch Testing of Consumable Electrode Remelted Steel Bars and Billets
Determining the Inclusion.€ontent of Steel
Determining Average Grain Size
Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Othef Similar
Chromium-Nickel-lron Alloys

Plane-Strain Fracture Toughness of Metallic Materials
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3. TECHNICAL REQUIREMENTS:

3.1 Composition:

Shall conform to the percentages by weight shown in Table 1, determined by wet chemical methods
in accordance with ASTM E 353, by spectrochemical methods, or by other analytical methods

acceptable to

purchaser.

3.1.1  Prior to pou
not be perfq

TABLE 1 - Composition

Element min max
Carbon -- 0.03
Manganese -- 0.10
Silicon -- 0.10
Phosphorus -- 0.010
Sulfur -- 0.010
Nickel 18.00° 20.00
Molybdenum .(2.75  3.25
Titanium 1.30 1.45
Aluminum 0.05 0.15
Chromium -- 0.50
Cobalt -- 0.50
Copper -- 0.50

ring, up 10°0.05% calcium shall be added to the melt but analysis for this element need

rmed.

3.1.2 Check Anal

ysis: Composition variations shall meet the applicable requirements o

[ AMS 2248.

3.2 Melting Practice:

Steel shall be produced by multiple melting using vacuum induction process in the initial melt and

vacuum consumable electrode practice in the final melt.

3.3 Condition:

The product shall be supplied in the following condition:

3.3.1 Bars, Forgings, Mechanical Tubing, and Flash Welded Rings: Annealed and descaled.
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3.3.1.1  Flash welded rings shall not be supplied unless specified or permitted on purchaser’s part
drawing. When supplied, rings shall be manufactured in accordance with AMS 7496.

3.3.2 Stock for Forgings or Flash Welded Rings: As ordered by the forging or flash welded ring
manufacturer.

3.4 Heat Treatment:

Bars, forging$, mechanical tubing, and flash-welded rings shall be annealed by hedting to a
temperature Within the range 1500 to 1700 °F (816 to 927 °C), holding at the selected temperature
within £25 °F|(x14 °C) for 1 to 2 hours, and cooling to room temperature in aiorother atmosphere at
a rate equivalent to an air cool. Pyrometry shall be in accordance with AMS-2750.

3.5 Properties:

The product ghall conform to the following requirements; hardnéss and tensile testipg shall be
performed in pccordance with ASTM A 370:

3.5.1  Macrostrucfure: Visual examination of transverse full eross-sections from bars, billets, tube rounds,
and stock for forging or flash welded rings, etched:in.hot hydrochloric acid in accqrdance with
ASTM A 604, shall show no pipe or cracks. Porgsity, segregation, inclusions, and other
imperfections shall be no worse than the macregraphs of ASTM A 604 shown in Table 2.

TABLE’2 - Macrostructure Limits

Class Condition Severity
1 Freckles A
2  White Spots A
3  Radial Segregation B
4 Ring Pattern B

3.5.2 Micro-Inclusion Rating: No specimen shall exceed the limits shown in Table 3, determined in
accordance with ASTM E 45, Method D.

TABLE 3 - Micro-Inclusion Rating
Type A B C D E

Thin 15 15 1.5 2.0 3.0
Heavy 1.0 1.0 1.0 15 1.5
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3.5.2.1 Type E is titanium nitrides and shall be rated in the same manner as Type B.

3.5.3 Bars, Wire, Forgings, Tubing, and Flash Welded Rings:

3.5.3.1 Annealed Condition:

3.5.3.1.1  Hardness: Bars over 0.500 inch (12.70 mm) in nominal diameter or least distance between

parallel sides, forgings, tubing, and flash welded rings shall have hardness not higher than 321
HB, or gquivalent (See 8.2).

3.5.3.1.2 Tensile Btrength: Bars 0.500 inch (12.70 mm) and under in nominal diameter pr least distance
between parallel sides shall have tensile strength not higher than 16@'ksi (1105 MPa) or
equivalent hardness (See 8.3).

3.5.3.1.3 Average Grain Size: Shall be as follows, determined in accerdance with ASTM E 112.

3.5.3.1.3.1  Product Under 2.50 Inches (62.5 mm) in Nominal Section Thickness: ASTM No. 6 or finer
(See 8.4).

3.5.3.1.3.2 Product 2.50 to 10.00 Inches (62.5 to 250.0 mm), Inclusive, in Nominal Section

Thickmess: ASTM No. 4 or finer (See 8.4).

3.5.3.2 After Maraging Heat Treatment: The praoduct shall have the properties shown in Table 4 after
being mafaged by heating to 900 °F +10°(482 °C % 6), holding at heat for 4 to g hours, and
cooling to room temperature:

3.5.3.2.1 Tensile Properties: Shall be.as shown in Table 4 and 3.5.3.2.1.1.

3.5.3.2.1.1 Longifudinal requirements apply to specimens taken with the axis of specimens
approkimately paralfel to the grain flow and to specimens taken in the radial|direction and in
the tapgential direction at the rim of disc forgings. All other specimens shall pe considered to
be in the transverse direction.

3.5.3.2.1.2 Transyérse requirements apply only to product from which tensile specimenis not less than
2.50 inches (62.5 mm) in length can be taken.

3.5.3.2.1.3 Tensile properties in the longitudinal direction need not be determined on product tested in
the transverse direction.

3.5.3.2.2 Hardness: Shall be not lower than 48 HRC, or equivalent (See 8.2), but the product shall not be
rejected on the basis of hardness if the tensile property requirements are acceptable,
determined on specimens taken from the same sample as that with nonconforming hardness or
from another sample with similar nonconforming hardness.

3.5.3.2.3 Fracture Toughness: When specified, the product shall be subjected to fracture toughness
testing. Method of test and standards for acceptance shall be as agreed upon by purchaser
and vendor. ASTM E 399 is a suggested method of test.

-5-



https://saenorm.com/api/?name=c835486c34c076601e6003d949c224ac

AMS 6519B SAE AMS 6519B
TABLE 4A - Minimum Tensile Properties, Inch/Pound Units
Nominal Tensile Yield Strength Elongation Reduction
Section Thickness Specimen  Strength at 0.2% Offset in 4D of Area
Inches Orientation ksi ksi % %
Upto 4.000, excl Longitudinal 255 250 6 45
Transverse 255 250 4 35
4.000 tg 10.000, incl Longitudinal 245 240 30
Transverse 245 240 20
TABLE 4B - Minimum Tensile Properties, Sl Units
Npminal Tensile Yield Strength Elongation Reduction
Section Thickness Specimen  Strengthy at 0.2% Offset in 4D pf Area
Millimeters Orientation MPa MPa % %
Up to 100.00, excl Longitudinal 1760 1725 6 45
Transverse 1760 1725 4 35
100.00 t¢ 250.00, incl Longitudinal 1690 1655 5 30
Transverse 1690 1655 20
3.5.4 Forging Stock: Whena sample of stock is forged to a test coupon and heat treated as in 3.4 and
3.5.3.2, spgcimens taken from the heat treated coupon shall conform to the requifements of
3.5.3.2.1 ar|d’3;5.3.2.2 and, when specified, 3.5.3.2.3. If specimens taken from th¢ stock after heat

treatment asin 3.4 and 3.5.3.2 conform to the requirements of 3.5.3.2.T and 3.5.3.2.2, and, when

specified, 3.5.3.2.3, the tests shall be accepted as equivalent to tests of a forged coupon.

3.5.5 Stock for Flash Welded Rings: A sample of stock heat treatment as in 3.4 and 3.5.3.2 shall
conform to the requirements of 3.5.3.2.1, 3.5.3.2.2, and, when specified, 3.5.3.2.3.
3.6 Quality:

3.6.1

The product, as received by purchaser, shall be uniform in quality and condition, sound, and free
from foreign materials and from imperfections detrimental to usage of the product.

Steel shall be premium aircraft-quality conforming to AMS 2300 or MAM 2300.
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3.6.2

3.6.3

Bars and tubing ordered hot rolled or cold drawn, or ground, turned, or polished, shall, after
removal of the standard machining allowance in accordance with AS1182, be free from seams,
laps, tears, and cracks open to the ground, turned, or polished surface.

Grain flow of die forgings, except in areas which contain flash-line end grain, shall follow the
general contour of the forging, showing no evidence of reentrant flow.

3.7 Tolerances:
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4.2.2 Periodic Tests: Tests for grain flow of die forgings (3.6.3) and ability of forging stock (3.5.4) and of
stock for flash welded rings (3.5.5) to develop required properties are periodic tests and shall be
performed at a frequency selected by the vendor unless frequency of testing is specified by

purchaser.

4.3 Sampling and Testing:

4.3.1

4.3.2 Forgings: In

4.4

4.5

4.5.1

4.5.2 Forgings: In
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N FOR DELIVERY:

Sizes:

Except when exact lengths or multiples of exact lengths are ordered, straight bars and tubing will be
acceptable in mill lengths of 6 to 20 feet (1.8 to 6.1 m) but not more than 10% of any shipment shall
be supplied in lengths shorter than 10 feet (3 m).

Identification:

Shall be as follows:

Bars and M

echanical Tubing: In accordance with AMS 2806.
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