r be guided by

y apply to the subject

nd pio ices recommended, are advisory only. Their use by anyone engaged

or recommended practice, and no commitment to conform to o

3
'ﬂittees will not investigate or consider patents which ma
st liability for infringement of patents.’’

y SAE st
rd and its

Al technical reports, including standards ap

matter. Prospective users of the report are responsible for protecting themselves again

m industry or trade is entirely voluntary 'here is no agreement to adhere to an
any technica! report. In.formulating anu approving technical reports, the Boa

SAE Technica! Board rules provide th.

AEROSPACE 613L
MATERIAL Su%ewegg?nas 5613K

Society of Automotive Engineers,Inc. SPECIFICATION |t 3-1-48

400 COMMONWEALTH DRIVE, WARRENDALE, PA. 13006 Revised 1-15-77

UNS 41000

STEEL BARS, FORGINGS, TUBING, AND RINGS, CORROSION AND MODERATE HEAT RESISTANT
: 12.5Cr (SAE 51410)

1.

SCOPE:

.1 Form: This specification covers a corrosion and moderate heat resistant steel in the form of bars,

wire, forgings, mechanical tubing, flash welded rings, and stock for forging, flash welded rings,
or heading.

.2 Applicatjon: Primarily for parts and assemblies, such as compressor wheels and blades, requir-
ing oxidgtion resistance up to 1000°F (540° C), but useful at the higher temperaturg only when
stressed are low.

APPLICABLE DOCUMENTS: The following publications form a part ofsthis specifi¢ation to the ex-
tent specified herein. The latest issue of Aerospace Material Specifications (AMS) [shall apply.
The appli¢able issue of other documents shall be as specified in AMS 2350.

.1 SAE Publications: Available from Society of Automotive Efgineers, Inc., 400 Commonwealth
Drive, Warrendale, PA 15096.

.1.1 Aerospace Material Specification:

AMS 2341 - Tolerances, Corrosion and HeatResistant Steel Bars and Wire and Titanium and
Titanium Alloy Bars and Wire

AMS 2943 - Tolerances, Corrosion and<Heat Resistant Steel Tubing
AMS 2248 - Chemical Check Analysi$!Limits, Wrought Heat and Corrosion Resigtant Steels
and Alloys
AMS 2303 - Aircraft Quality Steel-Cleanliness, Martensitic Corrosion Resistant [Steels, Magnetic
Particle Inspection Procedure
AMS 2350 - Standards and Test Methods
AMS 2371 - Quality Assurance Sampling of Corrosion and Heat Resistant Alloys,| Wrought
Products' Except Forgings
AMS 2374 - Quality/Assurance Sampling of Corrosion and Heat Resistant Steels gnd Alloys,
Forgings and Forging Stock

AMS 2375 - Approval and Control of Critical Forgings
AMS 2§06 < Identification, Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and Alloy
Steels and Heat and Corrosion Resistant Steels and Alloys
AMS 2808 - Identification, Forgings

AMS 7493 - Rings, Flash Welded, Non-Austenitic Corrosion Resistant Steels

2.2 ASTM Publications: Available from American Society for Testing and Materials, 1916 Race Street,

Philadelphia, PA 19103.

ASTM A370 - Mechanical Testing of Steel Products
ASTM E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Other Similar
Chromium-Nickel-Iron Alloys

Copyright 1977 by Society of Automotive Engineers, Inc. Printed in U.S. A.

All rights reserved.



https://saenorm.com/api/?name=99a99fedd1fe2cf41281593eb69c580d

AMS5613L -2~

2.3 Government Publications: Available from Commanding Officer, Naval Publications and Forms Center, .

5801 Tabor Avenue, Philadelphia, PA 19120.

2.3.1 Federal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods

2.3.2 Military Standards:

MIL-S8TD-163 - Steel Mill Products, Preparation for Shipment and Storage

3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to-the following percentages-by—weig determined-bywet chemical meth-
gccordance with ASTM E353, by spectrographic methods in accordance with|Federal Test Method
Standard No. 151, Method 112, or by other approved analytical methods:
g i min  max

Carbon 0.10- 0.15
Manganese - 1.00
Silicon - 1,00
Phosphorus : - 0. 040
Sulfur - 0. 030
Chromium 11,50 - 13.50
Nickel - 0.75
Molybdenum - 0.50
Aluminum ) T e- 0.05
Nitrogen (3.1.1) - 0.08
Copper - 0.50
Tin { - 0.05

3.1.1 Determination not required for routine acceptance.

3.1.2 Check|Analysis: Composition variations shall meet the requirements of AMS 2248§.

3.2 Conditign: The product shall be supplied in the following cbndition; hardness and tensile strength shall
#  be determined in aceordance with ASTM A370:

3.2.1 Bars:|Annealed having hardness not higher than 241 HB or equivalent.

3.2.1.1 .85 mm) and under in nominal diameﬂer or distance

3.2.1.,2 Bars, other than hexagons, over 2,750 in, (69.85 mm) in nominal diameter or distance between
parallel sides shall be hot finished. -

3.2.2 Wire: Cold drawn and annealed having tensile strength not higher than 115,000 psi (793 MPa) or
equivalent hardness.

3.2.3 Forgings and Flash Welded Rings: Annealed having hardness not higher than 241 HB or equivalent.

3.2.3.1 Flash welded rings shall not be supplied unless specified or permitted on purchaser's part drawing.
When supplied, they shall be manufactured in accordance with AMS 7493.
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3.2.4 Mechanical Tubing: Annealed and cold finished having hardness not higher than 241 HB or equivalent.

3.2.5 Stock for Forging, Flash Welded Rings, or Heading: As ordered by the forging, flash welded ring,
or heading manufacturer.

3.3 Properties: The product shall conform to the following requirements; hardness testing shall be per-
formed in accordance with ASTM A370:

3.3.1 Response to Heat Treatment: Product 0.375 in. (9.52 mm) and under in nominal thickness and speci-
mens 0. 375 in. +0.010 (9.52 mm + 0. 25) thick cut from larger product shall have hardness as in
g 3.3.1.1 or 3.3.1.2 after being placed in a furnace which is at 1750°F + 10 (955°C + 5), allowed to
heat to 1750° F + 10 (955°C + 5), held at heat for 30 - 35 min., and cooled in still air.

3.3.1.1 Bars, \lzire, forgings, and flash welded rings shall have hardness of 35 - 45 HR( or equivalent.
3.3.1.2 Mecharical tubing shall have hardness of 35 - 50 HRC or equivalent.
3.4 Quality:
3.4.1 Steel shall be aircraft quality and, when specified, shall conform to-AMS 2303.
3.4.2 The produkt, as received by the purchaser, shall be unifornm.in quality and conditiop, sound, and free
from forelgn materials and from internal and external imperfections detrimental to|usage of the

product,

3.5 Sizes: Except when exact lengths or multiples of exact lengths are ordered, straight| bars, wire, and
g tubing will be acceptable in mill lengths of 6 - 20(f£(1. 8 - 6. 1 m) but not more than 10% of any shipment
shall be supplied in lengths shorter than 10 ft (3 m).

3.6 Tolerances} Unless otherwise specified, tolerances shall conform to all applicable requirements of the
following: :

3.6.1 Bars and Wire: AMS 2241,

3.6.2 Mechanicgl Tubing: AMS 2243.

4, QUALITY ASSURANCE-PROVISIONS:

4.1 Responsibility for Inspection: The vendor of the product shall supply all samples ang shall be respon-
sible for pdrforming all required tests. Results of such tests shall be reported to the purchaser as
g required by 4.5, Purchaser reserves the right to perform such confirmatory testing as he deems
necessary to ensure that the product conforms to the requirements of this specification.

4.2 Classification of Tests: Tests to determine conformance to all technical requirements ‘of this specifica-
g tion are classified as acceptance tests.

4.2.1 For direct U. 8. Military procurement of forgings, substantiating test data and, when requested, pre-
production test forgings shall be submitted to the cognizant agency as directed by the procuring activity,
the contracting officer, or the request for procurement.

4.3 Sampling: Shall be in accordance with the following:

4.3.1 Bars, Wire, Mechanical Tubing, Flash Welded Rings, and Stock for Flash Welded Rings or Heading:
g AMS 2371,

¢ 4.3.2 Forgings and Forging Stock: AMS 2374,
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g 4.4 Approval: When specified, approval and control of forgings shall be in accordance with AMS 2375.
4.5 Reports:

4.5.1 The vendor of the product shall furnish with each shipment three copies of a report showing the results
of tests for chemical composition, and for AMS 2303 frequency-severity rating when specified, of
each heat and the results of tests on each size from each heat to determine conformance to the response

g to heat treatment requirements. This report shall include the purchase order number, heat number,
material specification number and its revision letter, size, and quantity from each heat. If forgings
are supplied, the part number and the size and melt source of stock used to make the forgings shall
also be included.

4.5.2 The vendor of finished or semi-finished parts shall furnish with each shipment three copies of a report

showing the purchase order number, material specification number and its revision
or other dirgct supplier of material, part number, and quantity. When material for
produced or purchased by the parts vendor, that vendor shall inspect each lot ofGhate:
conformance|to the requirements of this specification, and shall include in the-report
the material [conforms, or shall include copies of laboratory reports showifg the resul
determine cdnformance.

lljltter, contractor
aking parts is
rial to determine
h statement that
Its of tests to

4.6 Resampling and Retesting: Shall be in accordance with the following:

4.6.1 Bars, Wire,

Mechanical Tubing, Flash Welded Rings, and Stock for Flash Welded Rin

s or Heading:

¢ AMS 2371,

4.6.2 Forgings and

‘Forging Stock: AMS 2374.

5. PREPARATION|FOR DELIVERY:
5.1 Identification:

The product shall be identified as follows:

5.1.1 Bars, Wire,

and Tubing: In accordande with AMS 2806.

5.1.2 Forgings: In

5.1.3 Flash Welded

accordance with AMS 2808.

Rings and Stock for Forging, Flash Welded Rings, or Heading: As agreq

chaser and vy

5.2 Packaging:

endor.

5.2.1 The product

ghall'be prepared for shipment in accordance with commercial practice to

ed upon by pur-

ensure carrier

g

acceptance and safe transportation fo the point of delivery.

and regulations applicable to the mode of transportation.

5.2.2

acceptable if

it meets the requirements of Level C.

quotations and when acknowledging purchase orders.

6.
7.

to rejection.
8. NOTES:

’

Packaging shall conform to carrier rules

For direct U.S. Military procurement, packaging shall be in accordance with MIL-STD-163, Level A
or Level C as specified in the request for procurement.

Commerecial packaging as in 5.2.1 will be

ACKNOWLEDGMENT: A vendor shall mention this specification number and 1ts revision letter in all

REJECTIONS: Material not conforming to this specification or to authorized modifications will be subject

8.1 Marginal Indicia: The phi (§) symbol is used to indicate technical changes from the previous issue of

this specificati

on.
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