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AMS 2808 Identification, Forgings
AMS 7490 Rings, Flash Welded, Corrosion and Heat-Resistant Austenitic Steels, Austenitic-Type Iron,
Nickel, or Cobalt Alloys or Precipitation Hardenable Alloys

2.2 ASTM Publications

Available from ASTM Internaticnal, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, or www.astm.org.

ASTM E 8 Tension Testing of Metallic Materials

ASTM E 8M Tension Testing of Metallic Materials (Metric)

ASTM E 10 Brinell Hardness of Metallic Materials

ASTM E 112 Determining Average Grain Size

ASTM E 139 Copdusting Cresp-Creep-Rupture and Strece-Rupture Tectsof Metalic Materials

ASTM E 292 Conducting Time-for-Rupture Notch Tension Tests of Materials

ASTM E 354 Chemical Analysis of High-Temperature, Electrical, Magnetic, and Other Simjlar Iron, Nickel, and
Caobalt Alloys

3. TECHNICAL REQUIREMENTS
3.1 Composition

Shall conform to the |percentages by weight shown in Table 1, determined pywet chemical methodg in accordance with
ASTM E 354, by speg¢trochemical methods, or by other analytical methods.acteptable to purchaser.

TABLE 1 - COMPOSITION

Element min max
Carbon -- 0.06
Manganese -- 0.35
Silicon - 0.35
Phosphorus -- 0.020
Sulfur - 0.015
Chromium 14.50 17.50
Nickel 39.00 44.00
Columbium 250 3.30
TitaniuRy 1.50 2.00
Aluminum -- 0.40
Baron - 0.006
Tantalum -- 0.05
Copper -- 0.30
Iron remainder

3.1.1  Check Analysi

S

Composition variations shall meet the applicable requirements of AMS 2269.
3.2 Melting Practice
Alloy shall be produced by multiple melting using consumable electrode practice in the remelt cycle or shall be induction

melted under vacuum. If consumable electrode remelting is not performed in vacuum, electrodes which have been
produced by vacuum induction melting shall be used.


https://saenorm.com/api/?name=dedeb4cde14887bde28bda47ab9b0515

SAE AMS5703D Page 3 of 7

3.3 Condition

The product shall be supplied in the following condition:

3.3.1 Bars, Forgings, and Flash Welded Rings

Solution, stabilization, and precipitation heat treated and descaled.

3.3.1.1  Bars shall be hot finished; round bars shall be turned or ground.

3.31.2 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 7490.

3.3.2 Stock for Forgifg or Flash Welded Rings

As ordered by the forging or flash welded ring manufacturer.
3.4 Heat Treatment
Bars, forgings, and flash welded rings shall be heat treated as follows; pyrometry shall be in accordange with AMS 2750:
3.41  Solution Heat Treatment
3411 Bars
Shall be solution heat theated by heating to a temperature within therange 1700 to 1800 °F (927 to 98R °C), holding at the
f:clsi:;csg temperature within £ 25 °F (£ 14 °C) for a time commensurate with cross-sectional thickngss, and cooling as

3.41.2 Forgings and|Flash Welded Rings

Shall be solution heat |treated by heating within the range 1700 to 1800 °F (927 to 982 °C), holding at the selected
temperature within £ 2§ °F (+ 14 °C) for not less than 30 minutes, and cooling as required.

3.42 Stabilization Hdat Treatment

Heat to 1500 °F £ 25 (§43 °C + 14),.held at heat for 3 hours £ 0.25, and cool to rocom temperature at|a rate equivalent to
air cooling.

3.43 Precipitation Hgat Treatment

Heat to 1325 °F + 15 (F18/°C £ 8). hold at heat for 8 hours + 0.25, furnace cool at a rate not faster than 100 °F (56 °C)
degrees per hour to 1150 °F £ 15 (621 °C + 8), hold at 1150 °F £ 15 (621 “C % 8) for 8 hours £ 0.25, and cool at a rate
equivalent to air cooling. Instead of the 100 °F (56 °C) per hour cooling rate to 1150 °F + 15 (621 °C t 8), the furnace
cooling may be at any rate provided the time at 1130 °F + 15 (621 °C z 8) is adjusted to give a total precipitation heat
treatment time of 18 hours.

3.5 Properties

The product shall conform to the following requirements:
3.5.1 Bars, Forgings, and Flash Welded Rings
3.51.1 Tensile Properties

Shall be as specified in Table 2, determined in accordance with ASTM E 8 or ASTM E 8M.
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TABLE 2A - MINIMUM TENSILE PROPERTIES, INCH/POUND UNITS
Nominal Diameter or Least Distance  Tensile Yield Strength  Elongation  Reduction
Between Parallel Sides Strength  at 0.2% Offset in 4D of Area
Inches ksi ksi % %
Up to 2.50, excl 170 130 12 15
25010 4.00, incl 165 130 12 15
TABLE 2B - MINIMUM TENSILE PROPERTIES, SI UNITS
Nominal Diameter or Least Distance  Tensile Yield Strength  Elongation  Reduction
Between Parallel Sides Strength  at 0.2% Offset in 4D of Area
Millimeters MPa MPa % %
pto 635 excl 1172 896 12 15
3.510 101.6, incl 1138 896 12 1B
3.51.2 Hardness

Shall be not lower than

3513 Average Gra

Shall be as follows, dgtermined in accordance with ASTM E 112 or, in case\of disagreement, by t

method:

35131 Shallbeb

35132 Shall be A
area and ir
3.5.1.4 Stress-Rupty
Shall be as follows; tes|
in accordance with AST
3.5.1.41 A standard
1200 °F £
applied co
change of
measured
under in ng

3.51.42 Asan alter

285 HB, or equivalent (See 8.2), determined in accordance with ASTM E 10.

n Size

br finer in bars and flash welded rings 9 square jnches (58 cm?) and under in cr

5TM No. 4 or finer in bars and flash welded rings over 9 square inches (58 cm
all forgings.

re Properties at 1200 °F (649 °C)

fing of notched specimens andef combination smooth-and-notched specimens
M E 292 and of smooth specimens in accordance with ASTM E 139:

cylindrical combinaticii'smooth-and-notched specimen conforming to ASTM B
3 (849 °C £ 2) while’a load sufficient to produce an initial axial stress of 1
ntinuously, shallnot rupture in less than 23 hours. The test shall be continue
load. Rupturesshall occur in the smooth section and elongation of this seg
bt room temperature, shall be not lower than 4% in 4D for product 4.00 inch
minal diameter or least distance between parallel sides.

hate\procedure, separate smooth and notched specimens, machined from adja

same piec

e intercept (Heyn)

ss-sectional area.

) in cross-sectional

shall be performed

282 maintained at
0 ksi (689 MPa) is
i to rupture without
ction after rupture,
es (101.6 mm) and

cent sections of the

p_with gage sections conforming to the respective dimensicns shown in A

TM E 292 may be

tested individually under the conditions of 3.5.1.4.1. The smoocth specimen shall not rupture in less than 23
hours and elongation after rupture, measured at room temperature, shall be as specified in 3.5.1.4.1. The
notched specimen shall not rupture in less time than the companion smooth specimen but need not be tested

to rupture.

35143

The tests of 3.5.1.4.1 and 3.5.1.4.2 may be conducted using a load higher than required to produce an initial

axial stress of 100 ksi (689 MPa) but load shall not be changed while test is in progress. Time to rupture,
rupture location, and elongation requirements shall be as specified in 3.5.1.4.1.

3.51.44

The tests of 3.5.1.4.1 and 3.5.1.4.2 may be conducted using incremental loading. In such case, the load

required to produce an initial axial stress of 100 ksi (689 MPa) shall be used to rupture or for 23 hours,
whichever occurs first. After the 23 hours and at intervals of 8 to 16 hours, preferably 8 to 10 hours,
thereafter, the stress shall be increased in increments of 5.0 ksi (34.5 MPa). Time to rupture, rupture location,
and elongation requirements shall be as specified in 3.5.1.4.1.
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3.5.2 Forging Stock

When a sample of stock is forged to a test coupon, solution heat treated as in 3.4.1.2, stabilization heat treated as in
3.4.2, and precipitation heat treated as in 3.4.3, specimens taken from the heat treated coupon shall conform to the
requirements of 3.5.1.1, 3.5.1.2, 3.5.1.3, and 3.5.1.4. If specimens taken from the stock after heat treatment as specified
above conform to the requirements of 3.5.1.1, 3.5.1.2, 3.5.1.3, and 3.5.1.4, the tests shall be accepted as equivalent to
tests of a forged coupon.

3.5.3 Stockfor Flash Welded Rings

Specimens taken from the stock after heat treatment as in 3.4 shall conform to the requirements of 3.5.1.1, 3.51.2,
3513,and 3514

36 Quality

The product, as receijed by purchaser, shall be uniform in quality and condition, sound, andfree frgm foreign materials
and from imperfectiong detrimental to usage of the product.

3.6.1 Grain flow of fie forgings, except in areas which contain flash-line end grain, @hall follow the general contour of
the forgings showing no evidence of reentrant grain flow.

3.7 Tolerances
Bars shall conform to gll applicable requirements of AMS 2261.
4. QUALITY ASSURANCE PROVISIONS

41 Responsibility for Inspection

The vendor of the prgduct shall supply all samples for vendor's tests and shall be responsible for the performance of all
required tests. Purchaser reserves the right to sample_and to perferm any confirmatory testing dgemed necessary to
ensure that the produgt conforms teo specified requirements.
4.2 Classification of| Tests

421 Acceptance Tests

The following requirements are acceptance tests and shall be performed on each heat or lot as applicable.

4211 Compositiof (3.1) of'each heat.

4212 Tensile properties (3.5.1.1), hardness (3.5.1.2), average grain size (3.5.1.3), and stresg-rupture properties
(3.5.1.4) of gach lot of bars. forgings, and flash welded rings.

4213 Tolerances (3.7) of bars.
4.2.2 Periodic Tests
Forging stock (3.5.2) and stock for flash welded rings (3.5.3) to demonstrate ability to develop required properties, and

grain flow of die forgings (3.6.1) are periodic tests and shall be performed at a frequency selected by the vendor unless
frequency of testing is specified by purchaser.
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