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. STEEL BARS AND FORGINGS, CORROSION RESISTANT
17Cr - 0.50Mo €0.95 - 1.20C) (SAE 51440F)

UNS 544023 (Type ID)

1. SCOPE:

1.1 Form: Thiis specification covers two types of corrosion-resistant steel in
the form pf bars, wire, forgings, and forging stock.

1.2 Applicatibn: Primarily for parts requiring resistance to both dorrosion and
wear with| hardness up to 58 HRC, where the amount-of machining wWarrants use’
of a freeFmachining steel. _

1.3 Classification: The steel compositions covered by this specifidation are
classified as follows:

Type I - [I7Cr - 0.50Mo - 0.22S (0.95.~"1.20C)
. Type II - [I7Cr - 0.50Mo - 0.20Se (0.95~ 1.200)

1.3.1 Unless p specific type is ordered, either Type I or Type II may be
supplied.

2. APPLICABLE| DOCUMENTS: The«following publications form a part of |this
specificatjion to the extent specified herein. The latest issue df SAE
pubtications shall apply,:” The applicable issue of other documenfis shall be
as specifipd in AMS 2350.

2.1 SAE Publikations(:) Available from SAE, 400 Commonwealth Drive, Warrendale,

PA  15096|.

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any particular infringement
arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any
means is strictly prohibited without the written consent of the publisher.

Copyright 1989 Society of Automotive Engineers, Inc. l
Ali rights reserved. Printed in U.S.A.
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2.1.1 Aerospace Material Specifications:
AMS 2241 - Tolerances, Corrosion and Heat Resistant Steel, Iron Alloy,
Titanium, and Titanium Alloy Bars and HWire
MAM 2241 - Tolerances, Metric, Corrosion and Heat Resistant Steel, Iron
Alloy, Titanium and Titanium Alloy Bars and Wire
AMS 2248 - Chemical Check Analysis Limits, Wrought Corrosion and Heat
Resistant Steels and Alloys, Maraging and Other
Highly-Alloyed Steels, and Iron Alloys
AMS 2350 - Standards and Test Methods
AMS 2371 - Quality Assurance Sampling of Corrosion and Heat Resistant
ings and
Forging Stock
AMS 2B74 - Quality Assurance Sampling of Corrosion and Heat |Resistant
Steels and Alloys, Forgings and Forging Stock
AMS 2806 - Identification, Bars, Wire, Mechanical Tubing, and Extrusions,
Carbon and Alloy Steels and Corrosionsand Heat [Resistant
Steels and Alloys
AMS 2808 - Identification, Forgings
2.1.2 Aerospace Standards: .
AS1182 - Standard Machining Allowance, Aircraft Quality and [Premium
Quality Steel Products
2.2 ASTM Publications: Available from ASTM, 1916 Race Street, Philladelphia, PA
19103.
ASTM A3J0 - Mechanical Testing-of Steel Products
ASTM E3b3 ~ Chemical Analysis of Stainless, Heat-Resisting, Maraging, and
Other Similar Chromium-Nickel-Iron Alloys
ASTM E381 -~ Macroetch Testing, Inspection, and Rating Steel Products
Comprising Bars, Billets, Blooms, and Forgings
2.3 U.S. GoVernment Publications: Available from Commanding Offider, Naval
Publications and<Forms Center, 5801 Tabor Avenue, Philadelphiq, PA 19120.
2.3.1 Military Standards:
MIL—SE;f;;;:::;;;;l—M444—P#eduetsT—Pxepaxation—ﬁox-Shipment_and Storage
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3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight,
® determined by wet chemical methods in accordance with ASTM E353, by
spectrochemical methods, or by other analytical methods acceptable to

purchaser:
Type I Type II
min max min max
Carbon 0.95 - 120 0.95 1.20
Manganese - 1.25 - 1.25
Silicon - 1.00 - 1.00
Phosphorus - 0.040 -— 0.040
Sulfur 0.10 - 0.35 - 0.030
Chromium 16.00 - 18.00 16.00 - 18:00
Molybdenum 0.40 - 0.60 0.40 -.0.60
Selenium - — 0.15,-" 0.25
Nickel - 0.75 = 0.75
Nitrogen -— 0.08 ‘- 0.08
Copper - 0.75 - 0.75
Tin - 0.05 - 0.05

3.1.1 Check Analysis: Composition variatiens shall meet the requirdments of
AMS 2248.

3.2 Condition: The product shall be “supplied in the following condition;
hardness [and tensile strength.shall be determined in accordance |with
ASTM A37Q:

3.2.1 Bars: |Annealed having<hardness not higher than 285 HB, or eqyivalent.

3.2.1.1 Bars [2.750 Inches ¢69.85 mm) and Under in Nominal Diameter qr Distance

Betwelen Parallel.Sides and All Hexagons: Cold finished. Rqund bars may
be cgnterless ground.

3.2.1.2 Bars. Other Than Hexagons, Over 2.750 Inches (69.85 mm) in Nominal
Diamdterdor Distance Between Parallel Sides: Hot finished.

3.2.2 MHire: Annealed and cold finished having tensile strength not higher than
140,000 psi (965 MPa).

3.2.3 Forgings: As ordered.

3.2.4 Forging Stock: As ordered by the forging manufacturer.

o ——
~
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3.3 Properties: The product shall conform to the following requirements; ‘

hardness testing shall be performed in accordance with ASTM A370:

3.3.1 Macrostructure: Visual examination of transverse sections as in 4.3.3
from bars, billets, and forging stock, etched in accordance with
ASTM E381, shall show no pipe or cracks. Porosity, segregation,
inclusions, and other imperfections shall be no worse than the macrographs
of ASTM E381 agreed upon by purchaser and vendor.

3.3.2 Decarburization:

3.3.2.1 Bars and wire ordered ground, turned, or polished shall be free from
decprburization on the ground, turned, or polished surfaggs.

3.3.2.2 Allpwable decarburization of bars, wire, and billets ordered for forging
or [to specified microstructural requirements shall _be as dgreed upon by
purchaser and vendor,

3.3.2.3 Decprburization of bars and wire to which 3.3.2.1 or 3.3.3.2 is not
appflicable 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 0.500y incl 0.015
Over 0.500 to 1.000, incl 0.020
Over 1.000 to~1.500, incl 0.025
Over 1.500 t0-2.000, incl 0.030
Over 2.000%o 2.500, incl 0.035
Over 2.500to 3.000, incl 0.040

TABLE II (SI)

Nominal Diameter or Distance Depth of
Between Parallel Sides Decarburization

Millimetres Millimetres
Up to 12,70, incl 0.38

Over 12.70 to 25.40, incl 0.51

Over 25.40 to 38.10, incl 0.64

Over 38.10 to 50.80, incl 0.76

Over 50.80 to 63.50, incl 0.89

Over 63.50 to 76.20, incl 1.02

3.3.2.3.1 Limits for depth of decarburization of bars over 3.000 inches
(76.20 mm) in nominal diameter or distance between parallel sides
shall be as agreed upon by purchaser and vendor.

e e e e - - - ) ~ S e
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3.3.2.4 Decarburization shall be measured by the microscopic method or by
Rockwell Superficial 30-N scale or equivalent hardness testing method on
hardened but untempered specimens protected during heat treatment to

pr

event changes in surface carbon content. Depth of deca

rburization,

when measured by a hardness method, is defined as the perpendicular
distance from the surface to the depth under that surface below which

th

ere is no further increase in hardness. Such measureme

nts shall be

far enough away from any adjacent surface to be uninfluenced by any

de
3.3.2.4.1

3.3.3 Resp

carburization or lack of decarburization thereon.

When determining the depth of decarburization, it is pe

ot exceed the above limits by more than 0.005 inch (0:
idth is 0.065 inch (1.65 mm) or less.

pnse_to Heat Treatment: Product 0.375 inch (9.5 mm) a

nomi
spec
HRC

heat

3.4 Quality: The product, as received by purchaser, shall be uni

and co
the ty
produc

3.4.1 Bars
seam
surf

3.4.2 Prod
poli
from
surf

.3 Forg
acce

(SR

.4 Grai
grai
evid

LS~

3.5 Sizes:

nal cross—section and 0.375 inch + 0.015 (9.52ymm + 0.3
mens cut from larger product shall have hardness not 1
br equivalent after being heated to 1875°F + 10 (1024°C
for 30 minutes + 3, and cooled in stilhair.

ndition, sound, and free from foreign material and, con
pe of steel involved, from imperfections detrimental to
.

and wire ordered ground, -turned, or polished shall be
5, laps, tears, and cracks open to the ground, turned,
hces.

fct ordered to surface conditions other than ground, tu
thed shall, afteriremoval of the standard machining all
seams, laps,-tears, cracks, and other defects exposed

ices. Standard machining allowance shall be in accorda

ngs shall have substantially uniform macrostructure.
ptance—shall be as agreed upon by purchaser and vendor.

rmissible to
uch areas does
13 mm) and the

nd under in

8) thick

ower than 58
+ 6), held at

form in quality
sistent with
usage of the

free from
or polished

rned, or

bwance, be free
to the machined
nce with AS1182.

Standards for

Tash-1ine end

x flow of die forgings, except in areas which contain f

ence of re-entrant grain flow.

Except when exact Tengths or multiples of exact lengt

wing no

hs are ordered,

straight bars and wire will be acceptable in mill lengths of 6 - 20 feet
(1.8 - 6.1 m) but not more than 10% of any shipment shall be supplied in

length

s shorter than 10 feet (3 m).

3.6 Tolera

AMS 22

nces: Bars and wire shall conform to all applicable re
41 or MAM 2241.

quirements of

\ v 7 Distributed under license from the IHS Archive



https://saenorm.com/api/?name=31742703168bd9b149aef7e7f4af064c

SAE AMSx5L32F A9 WM 8357340 0020792 O WM

AMS 5632F

oA F
L ')

Page 6

4,
4.1

- )

QUALITY ASSURANCE PROVISIONS:

.

a
.2
.3

N

Responsibi

1ity for Inspection: The vendor of the product shall

supply all

samples for vendor's tests and shall be responsible for performing all

required t
required b

Results of such tests shall be reported to the
Purchaser reserves the right to sample and to

ests.
y 4.4,

purchaser as
perform any

confirmatory testing deemed necessary to ensure that the product conforms to

the requir

ements of this specification.

Classification of Tests:

Tests to determine conformance to requirements for

macrostructure (3.3.1), and response to heat treatment

Acceptance Tests:
composition (3.1), ﬂ
(3.3.3)|are classified as acceptance tests and shall be performed on each

heat or

Periodig

lot as applicable.

Tests: Tests to determine conformance to reduirement

decarbui
performe
testing

Sampling:

Bars ang Wire:

k

ization (3.3.2) are classified as periodic ¢ests and s
d at a frequency selected by the vendor unless frequen
is specified by purchaser.

Shall be in accordance with the following:

AMS 2371.

and Forgind Stock: AMS 2374:

Forgings
Samples
specimem
represe
usable |

Reports:

The ven(
report
and the
acceptar
requiren
purchas

i

for macrostructure rating> (3.3.1) shall be full cross-
s obtained from the finished billet or suitable reroll
ting the top and bottom of at least the first, middle,
ngot of each heat,

or of bars, wire, and forgings shall furnish with each
howing the results of tests for chemical composition o
results—of tests on each lot to determine conformance
ce test requirements and, when performed, to the perio
entsof this specification. This report shall include
iz nd nti

s for
hall be
cy of

sectional
ed product
and last

shipment a
f each heat
to the other
dic test

the

ty., If

forgings are supplied, the part number and the size and melt source of

stock us

ed to make the forgings shall also be included.

The vendor of forging stock shall furnish with each shipment a report

showing the results of tests for chemical composition of each heat.

This

report shall include the purchase order number, heat number, AMS 5632F,

size, an

d quantity.
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