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0.80Cr - 1.8Ni - 0,25Mo (0.49 - 0.55C)

UNS K22950

1. SCOPE:

1.1 Form:
form o

1.2 Applic
secti
steel

apable of developing hardness as high<as 40 HRC and al
thicker cross-section which require proportionately lower har

This specification covers an aircraft-quality,low-allg
f bars, forgings, mechanical tubing, and forging stock.

ation:
n-thickness at time of heat treatment réquiring a throua

2. APPLICABLE DOCUMENTS: The following pubtications form a part o

Primarily for parts 3.5 in. (90 m@) and under in

specification to the extent specified:herein. The latest issue
Material Specifications and Aerospace Standards shall apply. 1|
issue of other document shall be.as specified in AMS 2350,

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive,

PA  T13096.
2.1.1 Aerdgspace Material Specifications:

AMS 2251 - Tolerances, Low-Alloy Steel Bars

MAM 12251 - Tolerances, Metric, Low-Alloy Steel Bars

AMS [2253 - Tolerances, Carbon and Alloy Steel Tubing

MAM |2263 ~~Tolerances, Metric, Carbon and Alloy Steel Tubing

AMS [2259<~ Chemical Check Analysis Limits, Wrought Low-Alloy
Steels

AMS 230} - A;lblﬂft QUG} ;ty Stt‘!‘:} C]CGII.} ;IICbb, Mugnct;\, FGI L
Inspection Procedure

AMS 2350 - Standards and Test Methods

AMS 2370 - Quality Assurance Sampling of Carbon and Low-Alloy Steels,

Wrought Products Except Forgings and Forging Stock

y steel in the

nominal
h-hardening
0 parts with
ness.

f this

of Aerospace
he applicable

Warrendale,

and Carbon

icle
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2.1.1 Aerospace Material Specifications: (continued)

AMS 2372 - Quality Assurance Sampling of Carbon and Low-Alloy Steels,
Forgings and Forging Stock

AMS 2375 - Control of Forgings Requiring First Article Approval

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

AMS 2808 ~ Identification, Forgings

2.1.2 Aerospace Standards:

AS 1182 - Standard Machining Allowance, Aircraft Quality and-Premium
Quality Steel Products

2.2 ASTM Puhlications: Available from American Society for Festing|and

Materials, 1976 Race Street, Philadelphia, PA 19103,

ASTM A285 -~ End-Quench Test for Hardenability of Steels

ASTM A370 - Mechanical Testing of Steel Products

ASTM E112 ~ Determining Average Grain Size

ASTM E3490 - Chemical Analysis of Carbon Steel; Low-Alloy Steel,|Silicon
Electrical Steel, Ingot Iron, and Wrought Iron

ASTM E381 ~ Macroetch Testing, Inspectiony’ and Rating Steel Products,

Comprising Bars, Billetsy, Blooms, and Forgings

2.3 U,S. Government Publications: Available from Commanding Officef, Naval
PubTications and Forms Center, 5801 Tabor Avenue, Philadelphia,|PA 19120.

2.3.1 Militgry Standards:

MIL-STD-163 - Steel Mill Products, Preparation for Shipment and Storage
3. TECHNICAL REQUIREMENTS:

3.1 Compositiion: Shall conform to the following percentages by weight,

@ determined by_wet chemical methods in accordance with ASTM E350 [or by
spectro%ﬁaphic or other analytical methods approved by purchaser:
min max
Carbon 0.49 - 0,55
Manganese 0.65 - 0,85
Silicon 0.15 - 0,35
Phosphorous -- 0,025
Sulfur -— 0.025
Chromium 0.70 - 0,90
Nickel 1.65 - 2,00
Molybdenum 0.20 ~ 0,30
Copper - 0.35
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3.1.1 Check Analysis: Composition variations shall meet the applicable
requirements of AMS 2259, except that check analysis limit for carbon
shall apply to over max only.

3.2 Condition: The product shall be supplied in the following condition;
hardness and tensile strength shall be determined in accordance with
ASTM A370: '

3.2.1 Bars:

3.2.1.1 Bars 0.500 In. (12.50 mm) and Under in Nominal Djameter or Distance
BetwWeen Parallel Sides: Cold finished having tensile strength not

higher than 135,000 psi (930 MPa) or equivalent hardness,.

3.2.1.2 Barg Over 0.500 In. (12.50 mm) in Nominal Diameter or‘Distafpce Between
/] Pargllel Sides: Hot finished and annealed having hardness fot higher
than 255 HB, or equivalent, except that bars orde¥ed cold fjnished may

havgd hardness as high as 277 HB, or equivalent.

3.2.2 Forgings: As ordered.

3.2.3 HMechanical Tubing: Cold finished having“hardness not higher than 28 HRC,
/ or equivalent, except that tubing ordered hot finished and anpealed shall
have hardness not higher than 23 HRC,“or equivalent.

3.2.4 Forging Stock: As ordered by the\forging manufacturer.

3.3 Propertiles: The product shall.conform to the fo]]owing requirements;
hardnesg testing shall be performed in accordance with ASTM A370:

3.3.1 Macrogtructure: Visual examination of transverse sections as|in 4.3.3
from bars, billets, stube rounds or tubes, and forging stock, e¢tched in
accordance with ASTM-E381 in hot hydrochloric acid (1:1) at 160° - 180°F
(70° 4 80°C) for_‘sufficient time to develop a well-defined magrostructure,
shall |show no pipe or cracks. Except as specified in 3.3.1.1| porosity,
segregation,. (inclusions, and other imperfections shall be no worse than
the following macrographs of ASTM E381:

Section Size

Square Inches Square Centimetres Macrographs
Up to 36, incl Up to 230, incl S2 - Rl - C2
Over 36 to 100, incl Over 230 to 645, incl S2 - R2 - C3
Over 100 Over 645 ~ As agreed upon

3.3.1.1 If tubes are produced directly from ingots or large blooms, transverse
sections may be taken from tubes rather than tube rounds.
Macrostructure standards for such tubes shall be as agreed upon by
purchaser and vendor.

3.3.2 Grain Size: Predominantly 5 or finer with occasional grains as large as 3
permissibTe, determined in accordance with ASTM E112.
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3.3.3 Hardenability: Shall be J62=2 min and J55=12 min, determined on the

standard end-quench test specimen in accordance with ASTM A255 except that
the steel shall be normalized at 1700°F + 10 (925°C + 5) and the test

specimen austenitized at 1525°F + 10 (830°C + 5),

The hardenability test

1s not required on product which will not yield a suitable specimen but
the steel from which the product is made shall conform to the
hardenability specified.

3.3.4 Decarburization:

bpth

ordered for
pments shall

3.3.4.1 Bars and tubing ordered ground, turned, or polished shall be free from
decarburization on the ground, turned, or polished surfaces
Decgrburization on tubing ID shall not exceed the maximum. d
spegified in Table II.
3.3.4.2 Allgwable decarburization of bars, billets, and tube-rounds
redrtawing or forging or to specified microstructural requir
be 4s agreed upon by purchaser and vendor,
3.3.4.3 Decdgrburization of bars to which 3,3.4.1 or-3¢3.4.2 is not applicable
shall be not greater than shown in Table I,
TABLE I
Nominal Diameter or Distance Depth of
Between Parallel Sides Decarburization
Inches Inch
Up to 0.375, 1ncl 0.010
Over 0,375 to 0,500, incl 0.012
Over 0.500 to 0.625, incl 0.014
Over 0.625 t011.000, incl 0.017
Over 1.000 t0-1,500, incl 0,020
Over 1,500 ;to 2.000, incl 0.025
Over 2.000 to 2,500, incl 0,030
Over 24500 to 3.000, incl 0,035
Over_3.000 to 4.000, incl 0.045
TABLE I (SI)
Nominal Diameter or Distance Depth of
Between Parallel Sides Decarburization
Millimetres Millimetres
Up to 9.50, incl 0.25
Over 9,50 to 12.50, 1incl 0.30
Over 12,50 to 15,50, incl 0.35
Over 15,50 to 25.00, incl 0.42
Over 25,00 to 37.50, incl 0.50
Over 37,50 to 50,00, incl 0.62
Over 50,00 to 62.50, incl 0.75
Over 62.50 to 75.00, incl 0.88
Over 75,00 to 100,00, incl 1.12
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3.3.4.3.1 Limits for depth of decarburization of bars over 4,000 in. (100.00 mm)
in nominal diameter or distance between parallel sides shall be as

agreed upon by purchaser and vendor,

3.3.4.4 Decarburization of tubing to which 3.3.4.1 or 3.3.4.2 is not applicable
shall be not greater than shown in Table II.

TABLE 11
Depth of-
Decarburization
—fomimatWatt—Thickness Trch
Inches 1D 0D
Up to 0.109, incl 0.008 0.015
Over 0,109 to 0.203, incl 0.010 0.020
Over 0,203 to 0.400, incl 0.012 0.025
Over 0,400 to 0.600, incl 0.015 0.030
Over 0,600 to 1.000, incl 0.017 0.035
Over 1.000 0.020 0.040
TABLE II (SI)
Depth of
' Decarburization
Nominal Wall Thickness Millimetre
Millimetres 1D oD
Up to 2¢75, incl 0.20 0.38
Over 2.75 to( 5.00, incl 0.25 0.50
Over 5.00 to. 10.00, incl 0.30 0.62
Over 10.00-to 15.00, incl 0.38 0.75
Over 15.00 to 25.00, incl 0.42 0.88
Over 25700 0.50 1.00

3.3.4.5

£

Dpcarburization shall be measured by the microscropic method or by
Rockweld>Superficial 30-N scale or equivalent hardness te
h
P

sting method on

ardened but untempered specimens protected during heat treatment to

révent changes in surface carbon content. Depth of decafburization,
1en—measuTed—by—a—haTdness—method:—+s—def+ned—as—the—pergendicu1ar

distance from the surface to the depth under that surface below which
Such measurements shall be
far enough away from any adjacent surface to be uninfluenced by any

decarburization or lack of decarburization thereon,

there is no further increase in hardness.

3.3.4.5.1 When determining the depth of decarburization, if is permissible to
disregard local areas provided the decarburization of such areas does
not exceed the above 1imits by more than 0.005 in. (0.12 mm) and the

width is 0.065 in. (1.65 mm) or less.
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3.4 Quality:
3.4.1 Steel
3.4.2

shall be aircraft quality conforming to AMS 2301,

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.

3.4.2.1

Bars and tubing ordered ground, turned, or polished shall be free from

seams, laps, tears, and cracks open to the ground, turned, or polished
surfaces,

3.4.2.2

free

machfined surfaces.

with

3.4,2.3 Grai
] grai
evid

3.5 Sizes:
straight

from seams, laps, tears, cracks, and other defects-éxp
: Standard machining allowance shall-be i
AS 1182,

h flow of die forgings, except in areas which contain f1
n, shall follow the general contour of the forgings, sh
ence of re-entrant flow.

Except when exact Tengths or multiples of exact lengths
bars and tubing will be acceptable in mil1l lengths of §

Prodtct ordered to surface conditions other than ground, tutned, or
poliphed shall, after removal of the standard machiningaM

wance, be
sed to the
accordance

ash-1ine end
wing no

are ordered,
- 20 ft

(2 -~ 6 m) but not more than 10% of any Shipment shall be supplidd in lengths

shorter
3.6 Toleranc
3.6.1
3.6.2

Bars:

Mechan

than 10 ft (3 m).
ps: Shall conform to allcCapplicable requirements of the
AMS 2251 or MAM 2257,

ical Tubing: AMS.2253 or MAM 2253,

4, QUALITY A

pSURANCE PROVISIONS:

4,1 Responsi

pility for-Inspection: The vendor of the product shall

samples

required
required
confirma

for vendor's tests and shall be responsible for performi
tests. Results of such tests shall be reported to the
by 475. Purchaser reserves the right to sample and to

following:

supply all
ng all
purchaser as
perform any

Lory testing deemed necessary to ensure that the product

conforms to

the requs

rements of this specification,

4,2 Classification of Tests:

4,2.1

Acceptance Tests:

Tests to determine conformance to all techn

ical

@ requirements of this specification are classified as acceptance tests and
shall be performed on each heat or 1ot as applicable,
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2.2.1

.3 Samplingy Shall be in accordance with the following:

1

.2
.3

.2.2 Preproduction Tests: Tests of forgings to determine conformance to all

applicabTe technical requirements of this specification when AMS 2375 is
specified are classified as preproduction tests and shall be performed
prior to or on the first-article shipment of a forging to a purchaser,
when a change in material, processing, or both requires reapproval as in
4.4, and when purchaser deems confirmatory testing to be required.

For direct U.S. Military procurement of forgings, substantiating test
data and, when requested, preproduction forgings shall be submitted to
the cognizant agency as directed by the procuring activity, the

contracting officer, or the request for procurement.

Bars and Mechanical Tubing: AMS 2370.

Forgings and Forging Stock: AMS 2372.

Sampleq for macrostructure (3.3.3) testing shall‘be full crosstsectional
specimgns obtained from the finished billet or Suitable rerolled product
represgnting the top and bottom of at leastithe first, middle,|and Tast
usable |ingot of each heat.

Approval: When specified, approval and, control of forgings shal] be in

Reports:

accordande with AMS 2375.

The vendor of bars, forgingsy’and mechanical tubing shall furnish with
each sniipment a report showing the results of tests for chemical
composiltion, macrostructure, grain size, hardenability, and
frequency-severity cl@anliness rating of each heat and stating|that the
product conforms to(the other technical requirements of this
specififcation. This report shall include the purchase order nymber, heat
number,| AMS 6424B+ size, and quantity. If forgings are supplied, the part
number jand the.size and melt source of stock used to make the orgings
shall aflso be included.

The vendo? of forging stock shall furnish with each shipment a report
showing the results of tests for chemical composition and
frequency-severity cleanliness rating of each heat. This report shall
include the purchase order number, heat number, AMS 6424B, size, and
quantity.

The vendor of finished or semi-finished parts shall furnish with each
shipment a report showing the purchase order number, AMS 6424B, contractor
or other direct supplier of material, part number, and quantity. When
material for making parts is produced or purchased by the parts vendor,
that vendor shall inspect each lot of material to determine conformance to
the requirements of this specification and shall include in the report
either a statement that the material conforms or copies of laboratory
reports showing the results of tests to determine conformance.
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