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AS4891 has been reaffirmed to comply with the SAE five-year review policy.

1. SCOPE:

1.1 Type:

This procurement specification covers studs made from A286 alloy of the type identified under the
Unified Numbering System as UNS S66286 which have integrated locking keys to prevent rotation
of the stud when installed in the prepared hole.

1.1.1
temperature

1.2 Application:

Classification: 140 ksi minimum tensile strength at room temperature; 1200 °F maximum service

Studs covered by this specification are intended as a general purpose fastener with integrated keys
which provide a positive mechanical resistance to rotation when installed and where a good
combination of strength and resistance to relaxation at elevated temperature is required.

1.3 Safety - Hazardous Materials:

While the materials, methods, applications, and processes described or referenced in this
specification may involve the use of hazardous materials, this specification does not address the
hazards which may be involved in such use. It is the sole responsibility of the user to ensure
familiarity with the safe and proper use of any hazardous materials and to take necessary
precautionary measures to ensure the health and safety of all personnel involved.
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2. REFERENCES:

2.1 Applicable Documents:

The following publications form a part of this specification to the extent specified herein. The latest
issue of SAE publications shall apply. The applicable issue of other documents shall be the issue in
effect on the date of the purchase order.

2.1.1  SAE Publications: Available from SAE, 400 Commonwealth Drive, \Warrendale PA 15096-0001.

AMS 2759/3
AMS 5731

AMS 5734

AMS 5737

AMS-QQ-A-225/8
AMS-QQ-P-35
AS1310

AS3062

AS3543

AS3544

AS4724

AS8879

Heat Treatment of Precipitation Hardenable and Maraging Steel Parts

Steel Bars, Forgings, Tubing, and Rings, Corrosion and Heat Resistant

15Cr 25.5Ni 1.2Mo 2.1Ti 0.006B 0.30V Consumable Electrode Melted,

1800 °F (982 °C), Solution Treated

Bars, Forgings, and Tubing, Corrosion and Heat Resistant 15Cr 25.5Ni 1.2Mo
2.1Ti 0.006B 0.30V Consumable Electrode Melted, 1650 °F (899 °C), Solution
Treated

Steel Bars, Wire, Forgings, and Tubing, Corrosion and Heat Resistant

15Cr 25.5Ni 1.2Mo 2.1Ti 0.006B 0.30V Consumable Electrode Melted,

1650 °F (899 °C), Solution and Precipitation Heat Treated

Aluminum Alloy 6061, Bar, Rod, Wire and Special Shapes, Rolled, Drawn or
Cold Finished

Passivation Treatments for Corrosion Resistant Steel

Fastener Torque for Threaded Applications, Definitions for

Bolts, Screws and Studs, Screw Thread Requirements

Stud, Locked In, Key Locked, UNS S66286, 140 ksi/1200 °F, Lightweight, Self-
Broaching Keys

Stud, Locked In, Key Locked, UNS $S66286, 140 ksi/1200 °F, Heavy-Duty,
Self-Broaching Keys

Inserts and Studs, Locked In, Key Locked, Hole Dimensions For And
Assembly Of

Screw Threads, Controlled Radius Root and Increased Minor Diameter,
General Specification for

2.1.2 U.S. Government Publications: Available from DODSSP, Subscription Services Desk,
Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.

QQ-S-763

FED-STD-H28/2

FED-STD-H28/20

MIL-HDBK-57

Full document details: SAE AS4891

Steel Bars, Wire, Shapes and Forgings, Corrosion Resistant (Type 420

UNS S542000)

Screw-Thread Standards for Federal Services, Section 2, Unified Inch Screw
Threads-UN and UNR Thread Forms

Screw-Thread Standards for Federal Services, Section 20, Inspection
Methods for Acceptability of UN, UNR, UNJ, M and MJ Screw-Threads
Listing of Fastener Manufacturers' Identification Symbols
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2.1.3 ASTM Publications: Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA

19428-29358.

ASTM A 342 Test Methods for Permeability of Feebly Magnetic Materials
ASTM D 3951 Commercial Packaging

ASTMES Tension Testing of Metallic Materials

ASTM E 140 Standard Hardness Conversion Tables for Metals

ASTM E 1417 Liquid Penetrant Examination

2.1.4 ANSI Publications: Available from ANSI, 11 West 42nd Street, New York, NY 10036-8002.
ANSI/ASME B46.1 Surface Texture (Surface Roughness, Waviness and Lay)

2.1.5 NAS Publications: Available from National Standards Association, Inc., 1200 Quince Orchard
Boulevard, Gaithersburg, MD 20878.

NASM 1312-6 Fastener Test Methods, Method 6, Hardness
NASM 1312-8 Fastener Test Methods, Method 8, Tensile Strength
NASM 1312-13 Fastener Test Methods, Method 13, Double Shear

2.2 Definitions:
Refer to AS1310 for definitions related to fastener torque.

BURR: A rough edge or ridge left on the metal due to cutting, grinding, piercing, or blanking
operations.

TIGHT BURR: A burr closely compacted and binding in the periphery of the part without any loose
ends and is within the dimensional limits of the part.

DEFECTIVE: A unit of product which contains one or more defects.

PRODUCTION INSPECTION LOT: All finished parts of the same part number, made from a single
heat of alloy, heat treated at the same time to the same specified condition, produced as one
continuous run, and submitted for vendor's inspection at the same time.

2.3  Unit Symbols:

-]

- degree, angle

°F - degree Fahrenheit

% - percent (1% = 1/100)

in -inch

in® - square inch

Ibf - pounds force

Ibf-in - pound force - inches

ksi - Kips (1000 pounds) per square inch
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3. TECHNICAL REQUIREMENTS:
3.1 Material;

3.1.1 Stud: Steel, Corrosion Resistant, Type A286 (UNS S66286) in accordance with AMS 5731,
AMS 5734, or AMS 5737 steel.

3.1.2 Locking Keys: Steel, Corrosion Resistant, Type 420 (UNS S$42000) Chemical Composition of QQ-
S-763.

3.2 Design:
Finished (completely manufactured) parts shall conform to the following requirements:

3.2.1 Dimensions. The dimensions of the finished parts, after all processing, including surface
treatment, shall conform to the part drawing.

3.2.2 Surface Texture: Surface texture of finished parts shall conform to the requirements as specified
on the part drawing, determined in accordance with ANSI/ASME B46.1.

3.2.3 Threads:

3.2.3.1 Nut End Threads: Screw thread UNJ profile and dimensions shall be in accordance with
AS8879, unless otherwise specified on the part drawing.

3.2.3.2 Stud End Threads: Screw thread UN profile and dimensions shall be in accordance with
FED-STD-H28/2, unless otherwise specified on the part drawing. Minor diameter shall be as
specified on the part drawing. Prior to the assembly of the keys, the threads shall be inspected in
conformance with FED-STD-H28/20, System 22. Assembled studs (after key installation) shall
be checked in a tapped hole prepared in accordance with AS4724.

3.2.3.3 Incomplete Threads: Incomplete runout and lead threads are permissible provided that they are
in accordance with the requirements set forth in AS3062. The nut end runout threads shall be
faired into the shank within a minimum of one and a maximum of two pitches without an abrupt
change in cross sectional area. Nut end lead threads, including chamfer, shall not be less than
1.5 pitches nor exceed 2.0 pitches. Stud end lead threads, including chamfer, shall not exceed
two pitches. The root and flanks of the incomplete thread may deviate from true thread form but
shall be smooth and free of tool marks.

3.2.3.4 Thread Forming: Threads for the stud end may be produced either by machining, grinding, or
fully formed by a single rolling process subsequent to heat treatment and oxide removal.
Threads for the nut end shall be fully formed by a single rolling process subsequent to heat
treatment and oxide removal but prior to surface treatment.
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3.3 Heat Treatment;

Shall conform to the technical requirements and other provisions specified in AMS 2759/3 for A286,
1650 °F solution treatment and 1325 °F aging treatment.

3.3.1 Solution Heat Treatment: Blanks, unless machined from solution heat treated stock or AMS 5737
steel, shall be solution heat treated as in 3.3.

3.3.2 Aging Treatment: Solution heat treated blanks shall be heat treated by aging as in 3.3.

3.4 Oxide Removal:
Surface oxide and oxide penetration resulting from prior heat treatment shall be removed from the
solution heat treated and aged blanks prior to rolling the threads. The oxide removal process shall
produce no intergranular attack or corrosion of the blanks.

3.5 Surface Treatment:

3.5.1 Studs, less the keys, shall be passivated in accordance with AMS-QQ-P-35. The key wire material
shall be passivated in accordance with AMS-QQ-P-35 prior to assembly in the stud.

3.6 Straighthess:
The straightness of the stud nut end shall be within the values specified in Table 1.

3.7 Source |ldentification:
The stud shall be marked on the key tang or stud. The source identification insignia for a
manufacturer shall be in accordance with MIL-HDBK-57 or a private label distributor's insignia as
applicable. The source identification mark shall be legible and permanent.

3.8 Magnetic Permeability:

Studs shall have a magnetic permeability of 2.0 maximum (Air = 1.0) for a field of H = 200 oersteds,
when tested in conformance with ASTM A 342.

3.9 Mechanical Properties:
Parts shall conform to the requirements of 3.9.1, 3.9.2, 3.9.3, and 3.9.4. Threaded members of

gripping fixtures for tensile and pull-out tests shall be of sufficient size and strength to develop the full
strength of the part without stripping the thread.
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3.9.1 Tensile Strength (Proof). Parts shall withstand the proof loads specified in Table 2 with or without
the locking keys installed. Nut end threads of the stud shall be tested in tension between the nut
end and the stud end in conformance with NASM 1312, Test Method 8. Fixtures shown in Figure 1
may also be used. For parts that are too short to be tested, acceptability shall be based on the
results of hardness when tested in accordance with 3.9.4.

3.9.2 Rotational Resistance (Proof): Parts shall withstand the proof loads specified in Table 4 with no
axial load on the stud. Test specimens of studs shall be installed in test blocks (Figure 2) as
specified in 5.7.1. The rotational force is to be applied with a torque wrench in a counter-clockwise
direction. Failure of the stud to resist rotation in the test block at proof load shall be cause for
rejection.

3.9.3 Resistance to Pull-out (Reference only): Table 3 contains tabulated minimum shear engagement
areas and the associated minimum pullout loads as a function of the nut end basic thread size for
each of the AS3543 and AS3544 stud assemblies when installed in a material possessing a shear
strength of 27 ksi. The data contained in Table 3 is provided as reference-only information for
determining the pull-out strength of the studs in materials other than that noted.

3.9.4 Hardness: Shall be as specified on the part drawing when tested in conformance with
NASM 1312, Test Method 6. Parts shall not be rejected on the basis of hardness if the tensile
properties specified in 3.7.1 are met.

4. QUALITY:

Parts shall be uniform in quality and condition, clean, sound, smooth, and free from loose burrs (tight
burrs may be acceptable if part performance is not affected) and foreign materials, and from
imperfections detrimental to the usage of the parts.

4.1 Fluorescent Penetrant Inspection:

Studs shall be subject to fluorescent penetrant inspection in accordance with ASTM E 1417, Type |,
sensitivity level 2. Penetrant inspection indications alone shall not be cause for rejection. If
indications are considered cause for rejection, representative samples shall be taken from those
studs showing indications and these samples shall be further examined as specified in 4.2 and 4.3.

4.2 Macroscopic Examination:
Parts or sections of parts as applicable, shall be etched with a suitable etchant for sufficient time to
reveal flow lines, and then examined at a magnification of approximately 20X to determine
conhformance to the requirements of 4.2.1 and 4.2.2.

421 Thread Flow Lines: Examination of a longitudinal section shall show evidence that the threads

were formed by rolling. Flow lines in rolled threads shall be continuous, shall follow the general
thread contour, and shall be of maximum density at root of thread (see Figure 3).
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4.2.2 Internal Defects: Examination of longitudinal or transverse sections of the stud shall reveal no
discontinuities such as cracks, laps, seams, or inclusions except laps in threads as permitted in
4.3.1.4 and 4.3.1.5. The stud end section (if thread rolled) shall extend not less than D/2 from the
fillet radius. The nut end section shall extend not less than D/2 beyond the thread runout. "D" is the
nominal diameter of the grip. If the two sections overlap, the entire length of the part shall be
sectioned and examined as a whole.

4.3 Microscopic Examination:

Specimens cut from parts shall be polished, etched with a suitable etchant, and examined at a
maghnification not lower than 100X to determine conformance to the requirements of 3.8.3.1.

4.3.1 Threads - Stud and Nut End:

4.3.1.1 Rateable Lap: Shall have its length equal to or greater than three times its width. The minimum
interpretable lap size is 0.0005 inch in length or depth when viewed at 200X or greater
magnification.

4.3.1.2 Root defects such as laps, seams, notches, slivers, folds, and roughness are not permissible
(see Figure 4).

4.3.1.3 Multiple laps on the flanks of threads are not permissible regardless of location. Single laps on
the flanks of threads that extend towards the root are not permissible (see Figures 5 and 6).

4.3.1.4 There shall be no laps along the flank of the thread below the pitch diameter (see Figure 7). A
single lap is permissible along the flank of the thread above the pitch diameter on either the
pressure or non-pressure flank (one lap at any cross-section through the thread) provided that it
extends toward the crest and generally parallel to the flank (see Figure 7).

4.3.1.5 Crestcraters, crest laps, or a crest lap in combination with a crest crater are permissible provided
that the imperfections do not extend deeper than 20% of the basic thread height (see Table 5) as
measured from the thread crest when the major diameter is at minimum size (see Figure 8). The
major diameter of the thread shall be measured prior to sectioning. As the major diameter of the
thread approaches maximum size, values for depth of crest crater and crest lap imperfections
listed in Table 5 may be increased by one-half of the difference between the minimum major
diameter and the actual major diameter as measured on the part.

5. QUALITY ASSURANCE PROVISIONS:
5.1 Responsibility for Inspection:
The vendor of parts shall supply all samples and shall be responsible for performing all required

tests. Purchaser reserves the right to perform such confirmatory testing as deemed necessary to
ensure that the parts conform to the requirements of this specification.
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