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RATIONALE

AMS-S-8949A has been designated cancelled as similar requirements are provided by AMS 6431 and
AMS 6439.

CANCELLATION NOTICE
This specification has been declared “CANCELLED” by the Aerospace Materials Division, SAE, as of
December, 2007. By this action, this document will remain listed in the Numerical Section of the Index of
Aerospace Material Specifications indicating that it has been “CANCELLED”.
Cancelled specifications are available from SAE.
Similar but not necessarily identical products are covered in the following specifications. However, this
listing is provided for information only and does not constitute authority to substitute these specifications

for the “CANCELLED” specification.

Bars, forgings, and tubing AMS 6431, Steel, Bars, Forgings, and Tubing,1.05Cr — 0.55Ni — 1.0Mo —
0.11V - (0.45-0.50C), Vacuum Consumable Electrode Remelted

Sheet, strip, and plate AMS 6439, Steel, Sheet, Strip, and Plate, 1.05Cr —0.55Ni — 1.0Mo — 0.12V —
(0.42-0.48C), Consumable Electrode Vacuum Melted Annealed
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NOTICE

This document has been taken directly from U.S. Military Specification MIL-S-8949 and contains only
minor editorial and format changes required to bring it into conformance with the publishing requirements
of SAE technical standards. The initial release of this document is intended to replace MIL-S-8949. Any
part numbers established by the original specification remain unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated adoption of
government specifications and standards. TSB rules provide for (a) the publication of portions of
unrevised government specifications and standards without consensus voting at the SAE Committee level,
and (b) the use of the existing government specification or standard format.

Under Department of Defense policies and procedures, any qualification requirements and associated
qualified products lists are mandatory for DOD contracts. Any requirement relating to qualified products
lists (QPL’s) has not been adopted by SAE and is not part of this SAE technical document.
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1. SCOPE:
1.1 Scope:

This specification establishes the requirements for procuring vacuum melted Cr-Mo-V-Ni, type D6AC
steel forged billets, reforging stock, bars, rods, plate, sheet, and strip.

1.2 Classification:

1.2.1 Physical conditions: Products shall be furnished in one of the following physical conditions, as
specified (see 6.2).

(a). As forged.

(b). As rolled.

(c). Annealed - hardness not to exceed 229 Brinell.

(d). Annealed and cold finished - hardness not to exceed Rockwell C30.
(e). Normalized.

(f). Normalized and tempered - hardness not to exceed 327 Brinell.

1.2.2 Surface finish: Material shall be supplied with a surface finish equivalent to one of the following
commercial steel finishes, as specified on the purchase order:

(a). Forged billets, reforging stock, bars, and rods:

(1) As forged or rolled.
(2) Descaled and oiled.
(3) Rough turned.

(4) Cold drawn.

(5) Centerless ground.

(b). Plate and strip material: Hot rolled, descaled, and oiled.
(c). Sheet and strip material: Hot or cold rolled, annealed, descaled, and oiled.

2. APPLICABLE DOCUMENTS:

The following publications, of the issue in effect on date of invitation for bids or request for proposal,
form a part of this specification to the extent specified herein.

2.1 SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2300 Magnetic Particle Inspection - Premium Aircraft Quality Steel Cleanliness
AMS 2301 Magnetic Particle Inspection - Aircraft Quality Steel Cleanliness

AMS 2630 Ultrasonic Inspection

AMS 2640 Magnetic Particle Inspection
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2.2 ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM E45-63

2.3 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,

Philadelphia, PA 19111-5094.

FED-STD-48

Tolerances for Steel and Iron Wrought Products

FED-STD-151 Metals; Test Methods
FED-STD-183 Continuous Identification Marking of Iron and Steel Products

MIL-STD-163

3. REQUIREMENTS:

3.1 Material:

The material shall be produced by the consumable electrode, vacuum melting process. When
inspected in accordance with the procedures specified herein, material shall comply with the
magnetic particle indication limits, inclusion limits, and ultrasonic indication limits as specified in

3.1.1,3.1.2, 3.1.3, and table I.

Steel Mill Products, Preparation for Shipment and Storage

TABLE I. Inclusion limits

Recommended Practice for Determining the Inclusion Content of Steel

ASTM EL5 63 Dimensional limitations, Worst
inclusion type thickness or diameter field
. (inch)

~ Type A - thin 0.00016 (max) 1.5
Type A ~ heavy .00040 (max) 1.0
ype B - thin .0003 to .0005, excl. 1.5
Type B - heavy .0005 to .0010, incl. 1.0
ype G ~ thin .00020 (max) 1.5
Type C -~ heavy .00035 (max) 1.0

 Type D - thin ,0002 to .000Z, excl. 2.0
Type D - heavy .0004 to .0010, incl, 1.5

3.1.1  Magnetic particle: When inspected by magnetic particle methods in accordance with AMS 2640,
the frequency and severity of indications rated in accordance with AMS 2301 shall not exceed

0.80 and 0.67, respectively.

3.1.2 Micro inclusion content: Material tested in accordance with 4.4.2 shall meet the requirements of

table I.

Documents

Full document details: SAE AMSS8949B

Document Sharing Hub


http://www.avadocuments.com/doc/sae-amss8949b
http://www.avadocuments.com/doc/sae-amss8949b

AMS-S-8949B SAE AMS-S-8949B

3.1.21 Fortypes A, B, and C thin combined, there shall be not more than three fields of No. 1.5A type or
No. 1.5B and C types and not more than five other lower rateable A, B, and C type thin fields per
specimen. For D type thin, there shall be not more than three No. 2.0 fields and no more than
five other lower rateable D type thin fields per specimen. There shall be not more than one field
each of No. 1.0A, B, and C type or No. 1.5D type heavy per specimen.

3.1.2.2 A rateable field is defined as one which has a type A, B, C, or D inclusion rating of at least
No. 1.0 thin or heavy in accordance with the dimensional limitations of table | and the
Jernkontoret chart, plate |, ASTM E45-63.

3.1.3 Ultrasonic inspection: Material 1/2 inch and greater in thickness shall meet the following
requirements, when inspected in accordance with 4.4.3:

a. Discontinuity indications in excess of the response from a 5/64-inch flat-bottomed hole at the
estimated discontinuity depth are not acceptable.

b. Resolved indications equal to, or greater than, 60 percent of the response from 3/64-inch flat-
bottomed hole shall not have their indicated centers closer than 1 inch.

c. Plate materials under 3/4 inch in thickness: when tested using contact shear wave techniques,
there shall be no indications exceeding those produced by a discontinuity 1/16 inch wide,
1 inch long, and 3 percent of the plate thickness in depth.

d. Plates over 3/4 inch in thickness shall exhibit no indications exceeding the indications from a
1/8 inch diameter flat-bottomed hole drilled into a block of the same material as that being
tested.

3.2 Data:
Data shall be supplied as required herein (see 4.1.1 and 6.2).
3.3 Chemical composition:

The chemical composition shall conform to the limits specified in table .
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TABLE Il. Chemical composition

Percent composition Check analysis
Element (by weight) Under (min) [Over (max)

Carbon 0.42 - 0.48 0.01 0.01
Manganese .60 - .90 .03 .03
Silicon 15 - .30 .05 .05
Phosphorus .010 (max) — .005
Sulphur .010 (max) — .005
Chromium .90 - 1.20 .05 .05
Molybdenum .90 - 1.10 .05 .05
Vanadium 07 - 15 .01 .01
Nickel 40 - .70 .03 .03
Other .50 (max)

3.4 Microstructure - grain size:

The average grain size of the material as supplied shall be No. 7 or finer, when tested as specified in
445,

3.5 Response to thermal treatment:

Specimens selected in accordance with 4.4.6.1 shall develop the mechanical properties specified in
table Ill, when heat treated and tested in accordance with 4.4.6.2 and 4.4.6.3.

3.5.1 Notched specimens: Notched tensile specimens heat treated with the unnotched tensile
specimens and tested in accordance with 4.4.6 and 4.4.6.3 shall exhibit breaking strengths of
220 ksi, minimum. The ratio or notched to unnotched breaking strength shall equal or exceed
1to 1.

3.6 Hardness of forgings:

When specified (see 6.2), forgings shall be thermally treated to attain desired mechanical properties.

3.7 Decarburization:

When tested as specified in 4.4.7.2, decarburization of materials other than sheet and strip shall not
exceed the limits specified in table IV. Sheet and strip shall be free from decarburization to the extent
that the hardness increase from the surface to any point below the surface of an oil-hardened
specimen shall not exceed 3 points on the Rockwell 30N scale.
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