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2.1

2.2

SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001 or www.sae.org.

AMS 2241 Tolerances, Corrosion and Heat-Resistant Steel, Iron Alloy, Titanium, and
Titanium Alloy Bars and Wire

AMS 2248 Chemical Check Analysis Limits, Corrosion and Heat-Resistant Steels and
Alloys, Maraging and Other Highly-Alloyed Steels, and Iron Alloys

AMS 2300 Steel Cleanliness, Premium Aircraft-Quality, Magnetic Particle Inspection
Procedure

AMS 2315 Determination of Delta Ferrite Content

AMS 2371 Quality-Assurance-Sampling-andTFesting—Corrosion-and-Heat-Resistant
Steels and Alloys, Wrought Products and Forging Stock

AMS 2374 Quality Assurance Sampling and Testing, Corrosion and-Heaf-Resistant
Steel and Alloy Forgings

AMS 2750 Pyrometry

AMS 2806 Identification, Bars, Wire, Mechanical Tubing, and Extrusions,|Carbon and
Alloy Steels and Corrosion and Heat-Resistant Steels and Allpys

AMS 2808 Identification, Forgings

AMS 7490 Rings, Flash Welded, Corrosion and Heat-Resistant Austeniti¢ Steels,
Austenitic-Type Iron, Nickel, or Cobalt Alloys, or Precipitation{Hardenable
Alloys

ARP1110 Minimizing Stress Corrosion-Gkacking in Wrought Forms of Steels and

Corrosion-Resistant Steels and Alloys
ASTM Publigations:

Available frgqm ASTM, 100 Barr Harbor Drive, PO Box C700, West Conshohockgn, PA 19428-
2959 or wwyv.astm.org.

ASTM A 370 Mechanical Testing of Steel Products

ASTM A 604 Macroetch Testing of Consumable Electrode Remelted Steel Bars and
Billets

ASTM E 112 Determining Average Grain Size

ASTM E 353 Chemical Analysis of Stainless, Heat-Resisting, Maraging| and Other
Similar Chromium-Nickel-Iron Alloys

ASTM E 399 Plane-Strain Fracture Toughness of Metallic Materials

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:


https://saenorm.com/api/?name=09c4090e23114164409286cdf31bbf3e

3.2 Melting Prg

The steel ¢
in the first n

3.3 Condition:
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3.3.2 Forgings
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TABLE 1 - Composition

Element min max

Carbon -- 0.05

Manganese -- 0.10

Silicon -- 0.10

Phosphorus -- 0.010

Sulfur -- 0.008

Chromium 12.25 13.25

Nickel 7.50 8.50

Molybdenum 2.00 2.50

Aluminum 0.90 i 135

Nitrogen -- 20 ppm

3.1.1 Check Analysis: Composition variations shall meet the applicable requirements of AMS 2248
except that no variation over maximum is permitted for nitrogen.

juction melting
ycle.

bned, and
as ordered.

eldedfings shall not be supplied unless specified or permitted on pt

drawing

rchaser's part

."When supplied, rings shall be manufactured in accordance with AMS 7490.

3.3.3 Extrusion

s: Solution heat treated, straightened, and descaled.

3.3.4 Stock for Forging, Flash Welded Rings, or Extrusion: As ordered by the forging, flash welded
ring, or extrusion manufacturer.
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3.4 Heat Treatment:

Bars, wire, forgings, flash welded rings, and extrusions shall be solution heat treated by heating
to 1700 °F + 25 (927 °C = 14), holding at heat for not less than 30 minutes, and cooling to
below 60 °F (16 °C). Pyrometry shall be in accordance with AMS 2750.

3.5 Properties:

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

3.5.1 All Produ

o

to.

3.5.1.1 Macrostructure: Visual examination of transverse full cross-sections frombars, billets,
extrusiops, and stock for forging, flash welded rings, or extrusions, etehed in
hydrochjoric acid in accordance with ASTM A 604, shall show no-pipe or cra

segreg
and und
A 604 s

3.5.1.2 Microstr
determit

Type 1
Type 2

3.5.1.21 Type ]

3.5.2 Bars, Wirg

ion, inclusions, and other imperfections for product 81:square inche
er in nominal cross-sectional area shall be no worsé than the macro
hown in Table 2.

TABLE 2 - Macrostructure.Limits

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

ucture: The product shall.contain not more than the following amoun
ned in accordance with AMS 2315:

— 1.0% max., free ferrite
— 0.5% maxs;-frée ferrite

shall besupplied unless Type 2 is specified.

hot

cks. Porosity,

s (523 cm?)
graphs of ASTM

t of free ferrite,

b, (Eorgings, Flash Welded Rings, and Extrusions:

3.5.2.1 As Solution Treated:

3.5.2.1.1 Tensile Strength: Wire shall have tensile strength not higher than 175 ksi (1207 MPa) or
equivalent hardness (See 8.2).
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3.5.2.1.2 Hardness:

3.5.2.1.2.1 Bars: Shall be not higher than 363 HB or equivalent (See 8.3), determin
or quarter thickness.

ed at midradius

3.5.2.1.2.2 Forgings, Flash Welded Rings, and Extrusions: Shall be not higher than 363 HB, or

equivalent (See 8.3).

3.5.2.1.3 Average Grain Size: Shall be ASTM No. 5 or finer for product up to 3.00-inches (76.2-mm)

in nominal cross-sectional thickness and shall be ASTM No. 4 or finer for

product 3.00-

inches (76.2-mm) and over in nominal cross-sectional thickness, determined in

accordance-with- ASTM-E 112

3.5.2.2 After Precipitation Heat Treatment: The solution heat treated product 12inc
and under in nominal diameter or maximum cross-section dimension;,when
heat trepted for 4 hours + 0.25 to a particular condition at the temperatures

nes (305 mm)
precipitation
shown in Table

2 and cpoled at a rate equivalent to air cooling shall have the properties spqcified in

3.5.2.2.]l and 3.5.2.2.2 for that particular condition. Tensilecand hardness te

5ts need be

made ir} only the H1000 precipitation heat treated condition unless purchaser specifies a

different heat treated condition.

TABLE 3 - Precipitation Hardening Conditions

Condition Temperature

H950 950 °F + 10 (510 °C £ 6)
H1000 1000 °F + 10 (538 °C + 6)
H1025 1025 °F + 10 (552 °C + 6)
H1050 1050 °F + 10 (566 °C + 6)
H1100 1100 °F + 10 (593 °C + 6)
H1150 1150 °F + 10 (621 °C + 6)

3.5.2.2.1 Tensile Properties: Shall'be as shown in Table 4.



https://saenorm.com/api/?name=09c4090e23114164409286cdf31bbf3e

SAE AMS 5934 Page 6 of 11
TABLE 4A - Minimum Tensile Properties After Precipitation Heat Treatment, Inch/Pound Units
Tensile Yield Strength Elongation Reduction
Specimen Strength  at 0.2% Offset in 4D of Area

Condition  Orientation ksi ksi % %
H950 Longitudinal 220 205 10 45
Transverse 220 205 10 35
H1000 Longitudinal 205 190 10 50
Transverse 205 190 10 40
H1025 Longitudinal 185 175 11 50
Transverse 185 175 11 45
H1050 [ Longitudinal 175 165 12 50
Transverse 175 165 12 45
H1100 [ Longitudinal 150 135 14 50
Transverse 150 135 14 50
H1150 [ Longitudinal 135 90 14 50
Transverse 135 90 14 50

TABLE 4B - Minimum Tensile Properties After Rrecipitation Heat Treatment, [SI Units

Tensile Yield Strength Elongation Rleduction

Specimen Strength at 0.2% Offset in 4D pf Area
Condition | Orientation MPa MPa % %
H950 Longitudinal 1517 1413 10 45
Transverse 1517 1413 10 35
H1000 | Longitudinal 1413 1310 10 50
Transverse 1413 1310 10 40
H1025 [ Longitudinal 1276 1207 11 50
Transverse 1276 1207 11 45
H1050 Longitudinal 1207 1138 12 50
Transverse 1207 1138 12 45
H1100 Uengitudinal 1034 934 14 50
Transverse 1034 931 14 50
H1150 Longitudinal 931 621 14 50
Transverse 931 621 14 50
3.5.2.2.1.1 Longitudinal tensile property requirements apply to specimens taken in the longitudinal

direction from bars, wire, and extrusions, to specimens taken from forgings with axis of
specimen in the area of gage length varying not more than 15 degrees from parallel to

the forging flow lines, and to specimens taken in the circumferential direction from flash
welded rings.
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3.5.2.2.1.2 Transverse tensile property requirements apply to specimens taken approximately

perpendicular to the longitudinal direction of bars and extrusions, to specimens taken
from forgings with axis of specimen in the area of gage length varying not more than 15
degrees from perpendicular to the forging flow lines, and to specimens taken in either
the radial or axial direction from flash welded rings.

3.5.2.2.1.3 Transverse tensile property requirements apply only to products from which a test

specimen not less than 2-1/2 inches (63.5-mm) long or 1/2-inch (12.7-mm) x ¥2-inch
(12.7-mm) cross-section can be taken.

3.5.2.2.1.4 Products tested in the transverse direction need not be tested in the longitudinal

direction

3.5.2.2.2 Hardness: Should not be lower than shown in Table 5, or equivalent (See 8.3), for the

corresponding precipitation heat treated condition, but the product shall ngt be rejected on
the balsis of hardness if the applicable tensile property requirements are ag¢ceptable,
determined on specimens taken from the same sample as that with noncopforming
hardngss or from another sample with similar nonconforming-hardness.

TABLE 5 - Minimum Hardness After Precipitation Heat Treatment

Condition Hardness, HRC
H950 45
H1000 43
H1025 41
H1050 40
H1100 34
H1150 30

3.5.2.2.3 Fracture Toughness: Shall be not lower than 120 ksi-inch™ (132 MPa-m™?| K,

determined in accordancé&with ASTM E 399 on specimens in all orientatiophs from product
3.00 inches (76.2 mmj)-and over in nominal section thickness on product tgsted in the
H100Q condition. Unless otherwise specified by the purchaser, the produgt will be tested
in the Jongitudinal LT or LR orientation. If product size precludes use of sgecimens which
will provide valid K, results, use of K, values for acceptance is permissiblg.

3.5.2.2.3.1 Minimumrfracture toughness values for product in other than the H1000 fondition shall

3.5.3

3.5.4

be agrppd upon hetween purnhacpr and Qupplipr

Forging Stock: When a sample of stock is forged to a test coupon and heat treated as in 3.4
and 3.5.2.2, specimens taken from the heat treated coupon shall conform to the requirements
of 3.5.2.2.1 and 3.5.2.2.2. If specimens taken from the stock after heat treatment as in 3.4 and
3.5.2.2 conform to the requirements of 3.5.2.2.1 and 3.5.2.2.2, the tests shall be accepted as
equivalent to tests of a forged coupon.

Stock for Flash Welded Rings or Extrusion: A sample of stock heat treated as in 3.4 and
3.5.2.2 shall conform to the requirements of 3.5.2.2.1 and 3.5.2.2.2.
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3.6 Quality:

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.

3.6.1 Steel shall be premium aircraft-quality conforming to AMS 2300.

3.7 Tolerances:

Bars and wire shall conform to all applicable requirements of AMS 2241. Tolerances for
extrusions shall be as specified on the extrusion drawing.

4. QUALITY AS
4.1 Responsibi
The vendor

for the perfq
any confirm

requirements.

4.2 Classificatic

4.2.1 Acceptan

on each Heat or lot as applicable:

42.1.1 Compos
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flash wé
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SURANCE PROVISIONS:
ity for Inspection:

of the product shall supply all samples for vendor's tests ‘@nd shall b
prmance of all required tests. Purchaser reserves the right to sample
atory testing deemed necessary to ensure that the product conforms

n of Tests:

ce Tests: The following requirements are acceptance tests and shall

bition (3.1) and macrostructure (3.5.1.1) of each heat.

.2.1.3 and 4.3.3) of each lot of bars, forgings, flash welded rings, an
strength (3.5.2.9.1) of each lot of wire as solution heat-treated.
properties\(3.5.2.2.1) and hardness (3.5.2.2.2) of each lot of bars, w|

Ided rings, and extrusions after precipitation heat treatment to harde
or as‘specified by purchaser) (3.5.2.2).

e responsible
and to perform
5 to specified

be performed

S (3.5.2.1.2) as solution-heat-treated, microstructure (3.5.1.2), and average grain

d extrusions.

re, forgings,
ned condition

4.2.1.5 Tolerances (3.7) of bars, wire, and exirusions.

4.2.2 Periodic Tests: Tensile properties (3.5.2.2.1) and hardness (3.5.2.2.2) of all product forms in
other than the specified precipitation hardened condition, and frequency-severity cleanliness
rating (3.6.1) are periodic tests and shall be performed at a frequency selected by the vendor

unless fre

quency of testing is specified by purchaser.

4.2.2.1 Fracture toughness (3.5.2.2.3) of bars and forgings after precipitation heat treatment.
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