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Steel, Corrosion-Resistant, Bars, Wire, and Forgings
15.5Cr - 1.8Mo - 0.20N (0.37 - 0.45C)
Electroslag Remelted

(Composition similar to UNS S42025)
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AMS 2808

AS1182

Identification, Forgings

Standard Machining Allowance, Aircraft-Quality and Premium Aircraft-Quality Steel Bars and

Mechanical Tubing

2.2 ASTM Publications

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

ASTM A 370

ASTM A 604
ASTME 45

ASTM E 112

ASTM E 353

ASTM E 384

3. TECHNICAL RE|
3.1 Composition

Shall conform to the
ASTM E 353, by spe

3.1.1 Check Analy

Composition variatio

Mechanical Testing of Steel Products

Macroetch Testing of Consumable Electrode Remelted Steel Bars and Billets
[ Determining the Inclusion Gontent of Steel

Determining Average Grain Size

Iron Alloys
Microindentation Hardness of Materials

QUIREMENTS

ctrochemical methods, or by other analytical methods acceptable to purchaser.

TABLE 1 - COMP@SITICN

Element min max
Carbon 0.37 0.45
Manganese -- 0.60
Silicon - 0.60
Phosphorus -- 0.020
Sulfur - 0.005
Chromium 15.00 16.50
Molybdenum 1.50 1.90
\anadium 0.20 0.40
Nitrogen 0.16 0.25
Nickel -- 0.30

Sis

ns shallimeet the applicable requirements of AMS 2248.

3.2 Melting Practice

Steel shall be multiple melted using the electroslag remelt practice in the final melting cycle.

3.3 Condition

Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Other Similar Chromium-Nickel-

percentages by weight shown in Table 1, determinéd by wet chemical methodp in accordance with

The product shall be supplied in the following condition; hardness and tensile strength shall be determined in accordance

with ASTM A 370:

3.3.1 Bars

Annealed having hardness not higher than 255 HB, or equivalent (See 8.2).
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3.3.1.1  Bars 2.750 Inches (69.85 mm) and Under in Nominal Diameter or Least Distance Between Parallel Sides and
All Hexagons

Cold finished.

3.3.1.2 Bars, Other than Hexagons, Over 2.750 Inches (69.85 mm) in Nominal Diameter or Least Distance Between
Parallel Sides

Hot finished.

3.3.2 Wire

Annealed and cold finished having tensile strength not higher than 130 ksi (896 MPa).
3.3.3 Forgings
As ordered.

3.3.4 Forging Stogk
As ordered by the fofging manufacturer.
3.4 Properties

The product shall copform to the following requirements; hardness.testing shall be performed in accgrdance with ASTM A
370:

3.4.1 Bars, Wire apd Forgings
3.4.1.1 Macrostrugture

Visual examination ¢f transverse sections form{ bars, wire, billets, and forging stock etched in hot| hydrochloric acid in
accordance with ASTM A 604, shall show no pipe or cracks. Porosity, segregation, inclusions, and Dther imperfections for

product 36 square ingches (232 cmz) and under in nominal cross-sectional area shall be no worse thaf the macrographs of
ASTM A 604 shown |n Table 2.

TABLE 2 - MACROSTRUCTURE LIMITS

Class Condition Severity
1 Freckles A
2 White Spots A
3 Radial Segregation B
4 Ring Pattern B
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3.41.2

Micro-Inclusion Rating

No specimens shall exceed the limits of Table 3, determined in accordance with ASTM E 45, Method D.

TABLE 3 - MICRO-INCLUSION RATING LIMITS

A A B B C C D D
Thin  Heavy Thin Heavy Thin Heavy Thin Heavy

Worst Field Severity 1.5 1.0 1.5 1.0 1.0 1.0 15 1.0
Worst Field
Frequendy, maximum a T a T a T 3 1
Total Ratjeable Fields,
Frequengy, maximum (c) b 1 b 1 b 1 b 1
a Combined A+B+C; not more 3 fields
b Combined A+B+C; not more 8 fields
¢ A+BHC+D; not more 16 fields

3.41.21 A ratealle field is defined as one which has a type A, B, C, or B.jnclusion rating of at|least No. 1.0 thin or
heavy in|accordance with the Jernkontoret chart, Plate I-r, ASTIWM) E45 (See 8.4).

3.41.3 Microstructure

The product shall be
cmg), the maximum
carbides [distance b
equivalent) on a surf

3414 Average G

Shall be ASTM No. 6

Decarburization and Denitridation

free of carbide network. For the products of sections between 0.15 and 12.4 squ
Carbide size allowed is: 0.0014 inch (35 pm) for isolated carbides, 0.0010 inch
etween carbides < 0.0020 inch (50 um)). The examination shall be carried ¢
hce that is parallel to the grain flow.

rain Size

or finer, determined in accordance with ASTM E 112.

vire ordered ground, turned, or polished shall be free from decarburization and/d
ned, or polished surfaces.

decarburization and/or denitridation of bars, wire, and billets ordered for redra
hicrosttuctural requirements shall be as agreed upon by purchaser and vendor.

342

3421 Bars and
ground, tu

3.4.2.2 Allowable
specified 1

3.4.23 Decarburizat

greater than shown in Table 4.

are inches (1 and 80
(25 pm) for grouped
ut at mid-radius (or

r denitridation on the

ing or forging or to

pplicable, shall be not

TABLE 4A - MAXIMUM DECARBURIZATION/DENITRIDATION, INCH/POUND UNITS

Nominal Diameter or Distance
Between Parallel Sides,

Total Depth of
Decarburization/Denitridation

Inches Inch

Up to 0.500, incl 0.015
Over 0.500 to 1.000, incl 0.020
Over 1.000 to 1.500, incl 0.025
Over 1.500 to 2.000, incl 0.030
Over 2.000 to 2.500, incl 0.035
Over 2.500 to 3.000, incl 0.040
Over 3.000 to 4.000, incl 0.045
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TABLE 4B - MAXIMUM DECARBURIZATION/DENITRIDATION, Sl UNITS

Nominal Diameter or Distance Total Depth of
Between Parallel Sides, Decarburization/Denitridation

Millimeters Millimeters

Upto 12.70,incl 0.38
Over 12.70to 25.40, incl 0.51
Over 25.40to 38.10, incl 0.64
Over 38.10to 50.80, incl 0.76
Over 50.80to 63.50, incl 0.89
Over 63.50to 76.20, incl 1.02
Over 76.20 to 101.60, incl 1.14

testing mgthod, or by the microhardness traverse method using microhardness testin

Decarburization and denitridation shall be measured by the microscopic method, by HH30N scale hardness

in accordance with

ASTM E 3B4. The hardness method(s) shall be conducted on a hardened but untempeéred specimen protected
during hedt treatment to prevent changes in surface carbon and nitrogen content)Depth pf decarburization or
denitridatign, when measured by a hardness method, is defined as the perpendieular distance from the surface

to the depth under that surface below which there is no further increase in hardness. Such

3424
be far en
adjacent s
3.4241 When dd
the deca
(0.13 mn
3.4.3 Response to

Specimens as in 4.3
either carburization
being heated to 192
°F +20 (-73 °C £+ 11

+ 6) for 60 minutes %

3.5 Quality

The product, as req
materials and from ir

ugh away from any adjacent surface to be uninfluenced by‘\decarburization
irface. In case of dispute, the microhardness traverse method shall govemn.

termining the depth of decarburization/denitridation it isqp€rmissible to disregard
) and the width is 0.085 inch (1.65 mm) or less.

Heat Treatment

.3, protected by suitable means or treated in neutral atmosphere to minimize
or decarburization, shall have hardness not lower than 58 HRC, or equiva
D °F £ 25 (1049 °C % 14), held at heat for 30 minutes + 3, quenched in oil, sub

), held for 2 hours £ 0.25, warmeéd in air to room temperature and tempered at
5,

eived by the purchaser, shall be uniform in quality and condition, sound, a
hperfections detrimental to usage of the product.

b premium_aircraft-quality conforming to AMS 2300.

3.5.1 Steelshall b
352

ground, turnecd;
353

Bars and wile ordéred hot rolled or cold drawn or ground, turned, or polished shall, after ren
machining 4llowance in accordance with AS1182, be free from seams, laps, tears, and

measurements shall
denitridation on the

local areas provided

rburization/denitridation of such areas does not exeeed the above limits by more than 0.005 inch

scaling and prevent

lent (See 8.2), after

-zero cooled to -100
350°F+£10 (177 °C

hd free from foreign

hoval of the standard
cracks open to the

Lvi~h

forgings showing no evidence of reentrant grain flow.

3.6 Tolerances

Bars and wire shall conform to all applicable requirements of AMS 2241.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility

for Inspection

Grain flow of die forgings, except in areas that contain flash-line end grain, shall follow the general contour of the

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 conforms to specified requirements.
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4.2 Classification of Tests

421 Acceptance Tests

Composition (3.1), condition (3.3), macrostructure (3.4.1.1), microinclusion rating (3.4.1.2), microstructure (3.4.1.3),
average grain size (3.4.1.4), decarburization and denitridation (3.4.2), response to heat treatment (3.4.3), frequency-
severity cleanliness rating (3.5.1 & 8.3), and tolerances (3.6) are acceptance tests and shall be performed on each heat
or lot as applicable.

4.2.2 Periodic Tests

Grain flow of die forgings (3.5.3) is a periodic test and shall be performed at a frequency selected by the vendor unless

frequency of testing is-speetfiedbypurcha

oo
ToT

4.3 Sampling and [Testing

jrd Forging Stock
MS 2371.

In accordance with AMS 2374.

Shall be as follows:
4.3.1 Bars, Wire
In accordance with

4.3.2 Forgings

4.3.3 Specimens for response to heat treatment (3.4.3) from\bars, wire, and billets shall be not
(9.52 mm) i thickness. Minimum dimensions in othegdirections shall be either those of the
or 1.125 x 1125 inches (28.58 x 28.58 mm).

ess than 0.375 inch
roduct cross-section

4.4 Reports

The vendor of the
macrostructure, mig

conforms to the oth
AMS 5925A, size, a
also be included.

microstructure, dec%burization denitridation; and response to heat treatment of each lot, and st

4.5 Resampling ar

Shall be as follows:

product shall furnish with ‘each shipment a report showing the results of te
ro-inclusion rating, and, frequency-severity cleanliness rating of each heat

technical requirements. This report shall include the purchase order number,
d quantity. If forgings are supplied, the size and melt source of stock used to m

d Retesting

sts for composition,
(See 8.3) and for

at and lot numbers,
ke the forgings shall

?an that the product

4.5.1

Bars, Wire, and Forging Stock

In accordance with AMS 2371.

452 Forgings

In accordance with AMS 2374.

5. PREPARATION

5.1 Sizes

FOR DELIVERY

Except when exact lengths or multiples of exact lengths are ordered, straight bars and wire 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).
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