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SBAC TECHNICAL SPECIFICATION TS26
FOR
ALL METAL SELF-LOCKING NUTS (UNJ THREADS)

1210 MPa (175,000 1bf/in?) MINIMUM TENSILE STRENGTH
AT AMBIENT TEMPERATURE

1. FOREWORD

1.1 This specification details the requirements for all metal self
locking nuts with threads to BS4084. The specification is based on
the American SAE specification AMS 7253.

1.2 SBAC standards have been issued to provide dimensional control.

Typical of the nuts invoking this specification are AS 42910-17.

A SCOPE

2.1 This specification establishes the requirements for all metal
self-locking nuts, plate nuts and shank nuts made of a corrosion and
heat resistant nickel alloy which will develop a minimum tensile

strength of 1210 MPa (175,000 1bf/in®) at ambient temperature.
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APPLICABLE SPECIFICATIONS

3.1 The following specifications form a part of this specification and
are referenced within. The documents shown in parenthesis are USA
alternatives to the British documents wherever the latter are called

out in this specification.

BS 4084 (MIL-S-8879) =

DTD 939 (AMS 2411)

D.Eng.RD2487 (MIL-L-7808)

TS48 (AS 954)

DTD5639 (AMS 5709)

TS25 (AMS 7471)

BS 1134 (ANSI B46.1)
ASTM E 112

DEF-2331 (MIL-C-16173)
BS 891 (ASTM E 18)

BS 427 (ASTM E 92)

BS 6001

Specification for UNJ threads,
with controlled root radius, for

aerospace: inch series,

Silver coating of heat-resisting
threaded parts for anti-seizure

purposes.

Lubricating oil: Aircraft
Turbine engines: Synthetic type
(0x-38).

Performance of sockets and ring

spanners.

High Expansion Heat-Resisting

Alloy Bar and Wire (Waspaloy).

Manufacturing Specification for
DTD5639 (Waspaloy) Material Bolts.,

Assessment of surface texture.
Determining Average Grain Size.

3
Corrosion preventive compound.
Method for Rockwell Hardness
test.

Method for Vickers Hardness test,

Sampling procedures.
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BS M39 - Penetrant Inspection of Aerospacé

Materials and Components

TS 200 - Qualified manufacturers for SBAC

Aerospace Industry Standards.

TS 201 - Method change approval for
qualified parts.

TS202 - SBAC qualification test
requirements and procedures for

aerospace industry standard parts.

(AS1310) ~'  Definitions, Fastener Torque for
threaded applications.

DEFINITIONS

Breakaway Torque (Starting Torque)

The torque necessary to start a nut turning off a bolt with the
locking element engaged as in paragraph 5.8.6.1 and with no axial load

on the nut.

Assembly Torque

The torque necessary to provide a tensile load in the bolt.

Locking Torque (Self-Locking Torque)
The torque for any installation or removal measured with the nut in

motion and with no axial load on the nut.

All Metal Self-Locking Nut Element

3
The nut element shall be a self contained 'all-metal' unit including
the self-locking device. The locking device shall not operate either
by means of a separate movement from the installation nor depend upon

pressure on bearing surfaces for locking action.

Ambient Temperature

The temperature of the air surrounding the parts (to be 20°C % 10°C).
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Batch

A batch shall consist of nuts which are of the same type and thread
size, fabricated by the same process from material of the same cast,
heat-treated as one lot, and produced as one continuous run free from
any interruptions or changes such as might be expected to result in a

significant variation in the quality of the finished product.

TECHNICAL REQUIREMENTS

Full document details: SAE TS26-3

5.1

5.2

Material

5.1.1 The material shall be corrosion and heat-resistant alloy
such as DTD5639, AMS5709 or as specified on the drawing.

Metallurgical Properties

5.2.1 Microstructure

5.2.1.1 Nuts (before self-locking deformation) shall have a

micro-structure of fully recrystallised material.

5.2.2 Grain Size

5.2.2.1 Grain size may vary according to section thickness and/or
deformation but shall be 3 or finer when compared with ASTME
112 plate 2. TIsolated grains not exceeding a mean diameter¥*

of 0,5mm are acceptable.

* The mean diameter is the average of the major and minor

axes of an individual grain. 2

5.2.3 Surface Contaminafion

5.2.3.1 Depth of oxide penetration on the un-machined surfaces of

the nut shall not exceed 0,025mm.
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5.2.4 Surface Discontinuities

5.2.4.1 The finished nuts prior to any coating process shall be

subjected to penetrant flaw detection to BSM39.

Nuts showing indications which may be considered cause for
rejection shall be subjected to micro-examination at a

suitable magnification (e.g. X100).

5.2.4.2 Nuts which are found to have discontinuities equal to or
exceeding the limitations specified in Table 1 shall be
rejected. Cracks must not be confused with other

discontinuities.

5.2.4.3 Cracked parts and those having discontinuities at an angle

of more than 10° to the longitudinal axis shall be rejected.

TABLE 1

NOMINAL THREAD |
DIAMETER .1121.138 |.164 |[.190 [.250(.3125 | .375 | .4375 | .500|.5625 | .625

DEPTH OF| MM |0,10]0.11 }O0,11 |0.11 (0,13} 0,15]0,15}{0,20 |0,20|0,23 | 0,25
SURFACE*
DISCONT-|INCH |.004 {.0045{.0045 |.0045|.005|.006 |.006 | .008 |.008| .009 | .010
INUITY

* Surface Discontinuities are only allowable if less than the figures quoted.

3

5.2.5 Material Identification

5.2.5.1 Each finished nut shall be subjected to a non destructivé
physical test to verify the type of material. The test
equipment shall be standardised on samples of known chemical
composition, of the same type and form and in the same heat

' treated condition as the parts to be tested.
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5.3 Heat Treatment

5.3.1

5.3.1.1

5.3.2

5.3.2.1

5.3.2.2

5.3.2.3

5.3.3

5.3.3.1

5.3.3.2

5.3.3.3

Equipment

The heat treatment equipment shall be approved by the
Technical Committee (see TS 202) and shall be of a type
which is automatically controlled and ensures a uniform

temperature throughout the batch.

Solution Treatment and Stabilising

Before final machining the nut blanks shall be solution
treated at a temperature of 1020 - 1080°C, holding at
selected temperature within #15°C for 1 to 4 hours, and
air cooled or faster. Prior to final heat treatment the
solution treated blanks shall be stabilised at

845°C £ 8°C for 4 hours and allowed to air cool to ambient

temperature.

The heat treatment medium or atmosphere shall not cause any

surface contamination except as permitted by 5.2.3.
Any scale which will not be removed by subsequent machining
shall be removed by abrasive blasting, using equipment which

has been approved by the Technical Committee (see TS 202).

Final Heat Treatment

The nuts shall be precipitatidn treated at a temperature of
760°C + 8°C for 16 hours in air, argon or equivalent
followed by air cooling to ambient temperature.

3
The heat treatment medium or atmosphere shall not cause any

surface contamination except as permitted by 5.2.3.

On unplated nuts discolouration resulting from heat

treatment 1s acceptable, but no scale is permissible.
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5.4 Mechanical Properties

5.4.1 Hardness

5.4.1,1 After final heat treatment, the hardness shall be as
specified on the drawing when tested to BS 427 or BS 89l.
Hardness Testing Fixtures suitable for Double Hexagon type

nuts are shown in Appendix 1.

5.5 Threads

5.5.1 Before producing the self-locking feature, threads in nuts
shall conform to BS 4084.

5.5.2 Threads in the locking region may be displaced in any
manner which provides self-locking nuts meeting the

requirements of this specification.

5.5.3 Thread Squareness

5.5.3.1 The bearing surface shall be square with the thread pitch
diameter axis within the limits specified on the drawing.
The squareness requirement shall apply to the complete
bearing surface of the nut except that, for non-floating
plate nuts having a bearing surface exceeding 1.5 times ’
the thread major diameter the squareness requirement
shall, unless otherwise specified apply only to the
portion of the bearing surface of the nut contained within
a diameter equal to 1.5 times the thread major diameter.
The nuts to be inspected shall be screwed freely onto at
least 3 full threads of a threaded plug gauge and the
squareness error determined by an approved method agreed
upon by the Design Authority; plating or other coating may
be stripped from the bearing face if necessary to meet this
requirement. Multipiece floating plate nuts shall have éhe
nut element removed from the retainer for checking thread
squareness.

5.5.4 Bearing face flatness

'5.5.4.1 The bearing face of the nut shall be flat or concave

within the limits specified on the drawing. No convexity

is permitted. DOCleentS
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5.6 Silver Coating

5.6.1

5.6.1.1

5.6.1.2

5.6.2

5.6.2.1

5.6.2.2

5.6.2.3

Full document details: SAE TS26-3

Thickness

Nuts shall be silver coated in accordance with DTD 939.

On nuts with thread sizes 0.250 in. and larger, the
coating thickness shall not be less than 0.0002 in. (5 um)
when measured on the thread pitch diameter. Microscopic
measurement on a sectioned nut shall be used as a referee
method. Nuts with thread sizes 0.190 in. and smaller
shall show complete coating coverage on the threads.
Coating on other surface shall be 0.0003 in. - 0.0006 in.
(8 - 15 um) thick.

Internal thread coating allowance shall be as specified in

BS 4084.

Adhesion

The silver plating shall be firmly and continously bonded to
the underlying metal. Parts shall be free of detrimental
blisters and of indications of poor bond such as flaking and

lifting of the plating.

Blisters 0,38mm (.015in) Diameter and larger are not
acceptable. Numerous smaller blisters are’acceptable

provided the nuts meet the adherence requirements.

The nuts to be tested shall be heated to 760°C + 8°C and
held at this temperature for a minimum of 2 hours, followed
by air coolingto ambient temperatures. They shall then be
subjected to a visual examination at 10X magnification.’
After visual examination the nuts shall be subjected to a
shear test which shall comprise of a sharp knife being drawn
over the coating with a steady pressure and at an angle éf
approximately 45° to the plane of the coating. There shall
be no sign of peeling of the coating from the underlying

metal except where the knife cuts through any permitted

blisters.
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Test Equipment

5.7.1 Test Bolts
5.7.1.1 Test bolts for performance tests detailed in paragraph 5.8
are to conform to the requirements of Table 14.
TABLE 2
Nominal Nominal Fixture Bolt
Thread Bolt Length Length Elongation
Diameter + 5%
Inch mm "L'mm mm inch
0.112 25,40 18,67 - 19,43 0,053 | 0.0021
0.138 38,10 28,17 - 28,93 0,079 | 0.0031
0.164 50,80 39,85 - 40,61 0,109 | 0.0043
0.190 63,50 51,05 - 51,82 0,142 | 0.0056
0.250 63,50 49,30 - 50,06 0,137 | 0.0054
0.3125 63,50 46,86 - 47,62 0,130 { 0.0051
0.375 63,50 46,30 - 47,07 0,127 | 0.0050
0.4375 63,50 43,64 - 44,40 0,122 ] 0.0048
0.500 63,50 41,17 - 41,94 0,114 | 0.0045
0.5625 63,50 38,56 - 39,32 © 0,107 | 0.0042
0.625 63,50 36,40 - 37,16 0,102 | 0.0040
5.7.2 Test Lubrication
5.7.2.1 Bolt and mandrel threads shall be lubricated with
D.Eng.RD2487 oil before each installation of the nut
except for test 5.8.3 and before removal where
specifically stated. ’
5.7.3 Test Fixtures
5.7.3.1 Details of test fixtures and mandrels are given in Figures :

1 to 7.
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5.8 Performance Tests

5.8.1

5.8.1.1

Full document details: SAE TS26-3

Nuts shall conform to the following tests.

All tests shall be conducted on nuts produced by the
declared manufacturing process. It shall be possible to
assemble the nuts up to the locking feature using fingers

and thumb only.

Qualification tests

For qualification the following tests shall be carried out:-

5.8.2 Axial Strength

5.8.3 Wrench torque

5.8.4 - Vibration

5.8.5 Permanent Set

5.8.7 Reusability

5.8.7.1.1 Twelve cycle, Unloaded, Ambient
Temperature test.

5.8.7.1.2 Five cycle, Loaded, Rated
Temperature test.

5.8.7.1.3 Single cycle, Loaded, Ambient
Temperature test. ’

5.8.7.1.4 Starting torque

5.8.8 Flareability

5.8.9 Push Out

5.8.10 Torque Out

5.8.1.1.1 To enable the number of new nuts required

for qualification to be kept to a minimum.
Table 3 suggests a route that may be taken.
If preferred, new and unused nuts may be used

for each test.
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5.8.2

5.8.2.1
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Production acceptance tests

Two of the Qualification tests listed in para 5.8.1.1 will
also be conducted in conjunction with the Production
acceptance tests. These are (i) Single Cycle, Loaded,
Ambient Temperature Test (para 5.8.7.1.3)

and (ii) Flareability test (para 5.8.8).

Axial Strength

Not less than 4 nuts in the "as received" condition and 4
nuts which have been heated to 760°C * 8°C held at heat for
6hr * 0.25 hr, and cooled in ambient air to ambient
temperature shall be assembled on Type B test bolts to Table
14. Each nut-bolt assembly shall be pulled, at ambient
temperature, in tension axially, with the nut bearing on a
plate conforming to clause 5.8.2.1.1. Axial strength of the
nut shall be not lower than the values specified in Table 4
and the nuts shall not crack during test; tests need not be’
run to destruction but if they are, nuts must be examined
visually for cracking before the specified Axial strength is

exceeded. Nuts to be crack free on completion of the test.

NOTE: Tension should be removed from the nut and bolt

assembly during this examination.

5.8.2.1.1 The diameter of the hole in the bearing
plate shall be 0,76 mm - 0,86 mm greater
than the basic major diameter of the bolt
thread and the bearing plate thickness
shall not be less than the major diameter
of the bolt thread. Edges of the hole in
the bearing plate shall be broken 0,25 mm -
0,38 mm. /

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/sae-ts26-3
http://www.avadocuments.com/doc/sae-ts26-3

