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2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or 724-776-4970 (outside USA), www.Sae.org.

AMS2241

AMS2243

AMS2248

AMS2300

AMS2315

AMS2371

AMS2374

AMS2806

AMS2808

AMS7493

AS1182

ARP1110

2.2 ASTM Publicatio

Available from ASTM |
610-832-9585, www.ag

ASTM A 370

ASTM A 604

ASTM E 112

ASTM E 353

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

Tolerances, Corrosion and Heat-Resistant Steel Tubing

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

Steel Cleanliness, Premium Aircraft-Quality Magnetic Particle Inspection Procedure

Determination of Delta Ferrite Content
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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.

TABLE 1 - COMPOSITION

Element min max
Carbon 0.12 0.15
Manganese -- 0.60
Silicon - 0.50
Phosphorus -- 0.025
Sulfur -- 0.025
Chromium 11.50 12.50
Nickel - 0.75
Molybdenum -- 0.20
Aluminum - 0.05
Copper -- 0.50
Tin - 0.05
Nitrogen -- 0.18

3.1.1 Check Analysis
Composition variations |shall meet the applicable requirements of AMS2248.
3.2 Melting Practice
Shall be multiple melted using vacuum consumable electrodé\practice in the remelt cycle.
3.3 Condition

The product shall be stipplied in the following condition; hardness and tensile strength shall be determined in accordance
with ASTM A 370:

3.3.1 Bars
Annealed having hardngss not highefithan 241 HB, or equivalent (See 8.2).

3.3.1.1 Bars over 0.500 to 2.¥50 inches (12.70 to 69.85 mm), inclusive, in nominal diameter or |least distance between
parallel sided, andéill'‘hexagons shall be cold finished.

3.3.1.2 Bars, other than hexagons, aver 2 750 inches (69.85 mm) in nominal diameter or least distance between
parallel sides shall be hot finished.

3.3.2 Wire

Cold drawn and annealed having tensile strength not higher than 115 ksi (793 MPa), or equivalent hardness (See 8.3).
3.3.3 Forgings and Flash Welded Rings

Normalized and tempered having hardness not higher than 241 HB, or equivalent (See 8.2).

3.3.3.1 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 AMS7493.
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3.3.4

Annealed and cold finis

3.3.5

Mechanical Tubing

hed having hardness not higher than 241 HB, or equivalent (See 8.2).

Stock for Forging or Flash Welded Rings

As ordered by the forging or flash welded ring manufacturer.

3.4 Properties

The product shall conform to the following requirements; tensile and hardness testing shall be performed in accordance

with ASTM A 370:

34.1

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

3.4.1.1 Macrostructu
Visual examination of t
etched in hot hydrochl
inclusions, and other in
be no worse than the

3.4.1.2 Decarburizat

Bars, wire, tubing, and
ground, turned, or polis

3.4.1.3 Response to

re

ansverse sections from bars, wire, billets, tube rounds, and stock ferdorgin
pric acid in accordance with ASTM A 604, shall show no pipe ar,cracks
perfections for product 36 square inches (232 sz) and under inCnominal cri
acrographs of ASTM A 604 shown in Table 2.

TABLE 2 - MACROSTRUCTURE LIMKFS

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

on

flash welded rings ordered ground, turned, or polished shall be free from
hed surfaces, determined metallographically at a magnification not exceedin

Heat Treatment

Bars, wire, forgings, t

bing, and flash ‘welded rings shall have the properties shown in Table

thickness specimens tpken from praduct 0.500 inch (12.70 mm) and under in nominal diametg
parallel sides, or from damples with‘a minimum dimension of 0.500 inch £ 0.100 (12.70 mm * 2.54)
except that samples for tensilestests cut from larger product shall have a minimum dimension
(12.70 to 19.05 mm). The specimens shall be hardened by heating in a neutral atmosphere to 173
cooling in still air and double tempered by heating to 600 °F +

holding at heat for 1 hour-+'0-1, and

g or flash welded rings,
Porosity, segregation,
pss-sectional area shall

decarburization on the
g 100X.

3, determined on full-
br or distance between
cut from larger product
of 0.500 to 0.750 inch
5 °F £+ 10 (946 °C + 6),
10 (316 °C % 6), holding

at heat for 2 hours + 0. + +

cooling in air.

3.4.1.3.1 Longitudinal Tensile Properties

TABLE 3 - MINIMUM LONGITUDINAL TENSILE PROPERTIES

Value
180 ksi (1241 MPa)
145 ksi (1000 MPa)
10%
30%

Property
Tensile Strength
Yield Strength at 0.2% Offset
Elongation in 2 inches (50.8 mm) or 4D
Reduction of Area

for 2 hours + 0.25, and
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3.4.1.3.1.1 Long-Transverse Tests
May be used instead of longitudinal tests if obtainable from the product.
3.4.1.3.2 Hardness

Should be 39 to 44 HRC, or equivalent (See 8.2). The product shall not be rejected on the basis of hardness if the tensile
properties of 3.4.1.3.1 are acceptable, determined on specimens taken from the same sample as that with nonconforming

hardness or from another sample with similar nonconforming hardness.

3.4.133

Average Grain Size

Predominantly 5 or finer, determined in accordance with ASTM E 112 (See 8.4).

3.4.1.34

Delta Ferrite Content

Shall be not more than

3.4.2 Forging Stock
When a sample of stog
coupon shall conform
stock after heat treatm
tests shall be acceptab
3.4.3 Stock for Flash

Specimens taken from
3.4.1.3.3,and 3.4.1.3.4

3.5 Quality

The product, as receiv
and from imperfections

3.5.1 Steel shall be g

3.5.2 Bars ordered
machining allo
turned, or polis

3.5.3 Grain flow of di

forgings showit

5%, determined in accordance with AMS2315.

k is forged to a test coupon and heat treated as in 3.4.1.3, specimens take
fo the requirements of 3.4.1.3.1, 3.4.1.3.2, 3.4.1.3.3, and 3.4.1.3.4. If spe
ent as in 3.4.1.3 conform to the requirements of 3.4.1.3.1, 3.4.1.3.2, 3.4.1
e as equivalent to tests of a forged coupon.

Welded Rings

the stock after heat treatment as in 3.4.1.3'shall conform to the requirement

bd by purchaser, shall be uniform in quality and condition, sound, and freg
detrimental to usage of the product.

remium aircraft-quality.conforming to AMS2300.
hot rolled or cold-drawn, or ground, turned, or polished, shall, after re
vance in accardance with AS1182, be free from seams, laps, tears, and cra

hed surface.

e forgings, except in areas which contain flash-line end grain, shall follow thg
g-he’evidence of reentrant grain flow.

n from the heat treated
cimens taken from the
.3.3, and 3.4.1.3.4, the

5 of 3.4.1.3.1, 3.4.1.3.2,

from foreign materials

moval of the standard
tks open to the ground,

e general contour of the

3.6 Tolerances

Shall be as follows:

3.6.1 Bars and Wire

In accordance with AMS2241.

3.6.2

Mechanical Tubing

In accordance with AMS2243.
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4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for Inspection

The vendor of the product 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 perform any confirmatory testing deemed necessary to

ensure that the product
4.2

4.2.1 Acceptance Te

conforms to specified requirements.

Classification of Tests

sts

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

(3.1) of each heat.

4.2.1.1 Composition
4.2.1.2 Macrostructu
4.2.1.3 Decarburizat
polished.
4.2.1.4 Longitudinal
lot of bars, w
4.2.1.5 Tolerances o
4.2.2 Periodic Tests

Hardness (3.4.1.3.2) ¢
cleanliness rating (3.5.
rings (3.4.3) to demons

re (3.4.1.1) of each heat.
on (3.4.1.2) of each lot of bars, wire, tubing, and flash welded rings orde
fensile properties (3.4.1.3.1), average grain size (3.4.1.3.3),)and ferrite con
re, forgings, tubing, and flash welded rings after hardening and double temp

f bars and wire (3.6.1) and mechanical tubing (3.6:2).

f bars, wire, forgings, tubing, and flash* welded rings after heat treatm
), grain flow of die forgings (3.5.3), and’tests of forging stock (3.4.2) and o
trate ability to develop required properties are periodic tests and shall be psg

bred ground, turned, or

tent (3.4.1.3.4) of each
ering.

ent, frequency-severity
f stock for flash welded
rformed at a frequency

selected by the vendor unless frequency of testing is specified by purchaser.

4.3 Sampling and Testing

Shall be as follows:

4.3.1 Bars, Wire, Methanical Tubing, Flash Welded Rings, and Stock for Forging or Flash Weldgd Rings

In accordance with AM$2371.

4.3.1.1 Specimens fpr grain'size of flash welded rings shall be cut from parent metal not including the weld-heat-
affected zong.
4.3.2 Forgings

In accordance with AMS2374.
4.4 Reports

The vendor of the product shall furnish with each shipment a report showing the results of tests for composition,
macrostructure, and, when performed, frequency-severity cleanliness rating of each heat and for tensile properties,
average grain size, and percent ferrite of each lot, and stating that the product conforms to the other technical
requirements. This report shall include the purchase order number, heat and lot numbers, AMS5611F, size, and quantity.
If forgings are supplied, the size and melt source of stock used to make the forgings shall also be included.
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