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S.B.A.C. Performance Specification T.S.4
for
ALL METAL SELF-LOCKING NUTS (UNIFIED THREADS)

160,000 Lbf/in’min. tensile (71 tonf/in%), 250°C

This specification has bee? based on the S.B.A.C. Specification T.S.2, but
upgraded to 160,000 (bf/in .

Since nuts produced to this specification are expected to be
interchangeable with similar American produced nuts, American terminology
is given 1in brackets under Definitions (para. 2) or elsewhere when
confusion might arise.

SPECIFICATION
1. SCOPE . =

This specification covers the requirements for self-locki%g nuts which
will deyelop a minimum tensile strength of 160,000 Lbf/in~ (71
tonf/in“) at room temperature. The rated temperature is 250°¢ maximum.
The locking device shall be.set to meet the locking torque requirements
of Table 5 with standard Class 3A external threads. This specification
is intended for use in conjunction with those S.B.A.C. drawings (A.S.
series) in which conformity to this specification is a specific
requirement. It may also be applticable to other self-locking nuts if
required by the contract, drawing or order. In this specification the
word ''nut”, unless qualified, refers to self=lLocking nuts as defined in
para. 2.

2. DEFINITIONS

(a) Nuts, Self-locking. A nut consisting of a nut body surmounted by,
or including, a device which imposes friction between the nut and the
screw thread on which it is mounted: the friction is of such a value
that the nut is considered self-retaining. The friction element shall
not operate by means of separate movement from the installation and
shall not depend upon pressure on the bearing surface for locking
action.

(b) Nut, Self-locking, Extended Washer - Hexagon. A nut having six
flat sides and an integral washer which extends beyond the flats or
periphery. An integral feature is incorporated for locking on the
threads of a mating member.

(c) Nut, Self-locking, Plate. A nut with a flanged base of varied
shapes which may be plain or mounted by rivets, bolts, welding or
integral prongs. An integral feature is incorporated for Locking on
the threads of a mating member.

(d) Floating Anchor Nut (Floating plate nut). A nut in which the nut
body, integral with a base plate, is retained in an attachment plate
which has lugs by which it may be secured in position.

- Provision is made for a limited amount of movement of the nut within
~ the attachment plate to allow alignment on assembly.
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(e) Nut assembly, Self-locking, Gang Channel. An item composed of a
specially designed channel and a series of nuts having integral
self-locking features assembled in predetermined spacing.

(f) Base Plate (Plate). The plate, normal to the axis of the nut,
which forms the lugs of a plate nut or the flange of a floating anchor
or gangnut for retaining the nut body in the attachment plate. The
base plate is always integral with the nut body.

(g Attachment plate* (Basket or Shell). The formed sheet-metal plate
of a floating anchor nut which carries the lugs and retains the nut
body, allowing a specified float in relation to the structure.

(h) 'Integrat. The base plate is said to be integral with the nut body
when the two are manufactured in one piece or when they are joined by
welding, brazing or similar fusion process.

(i) Nut, Self-locking,Cap. A nut flat on the bottom and having six
flat sides, the top is extended and closed over to protect the end of
the bolt when assembled. An integral feature is incorporated for
locking on the threads of a mating member.

(j)> Seal Nut. A nut so enclosed by a cap or cage that leakage is
prevented.

(k) Nut Body. That portion of the nut containing the screw thread.

(L)  Friction element (Locking Device). The portion of the nut designed
to impose friction between the nut and the screw thread on which it is
mounted.

(m) Batch (Lot). A batch shall consist of finished nuts of the same
size, type and material batch, manufactured by the same method, heat
treated in the same manner and produced as a continuous production run.

(n) Locking torque. The torgue for any installation or removal
measured with the nut in motion with no axial Load on the nut.

(o) 'Breakaway torque. With the nut assembled on the bolt and without
axial load, breakaway torque is that torque required to start the nut
in motion on removal. :

(p) Permanent Set. A measure of the performance of a nut on a minimum
stud after application to a maximum stud. (Appendix B).

(q) Assembly. A nut is considered assembled when a minimum of two -
full male threads extend beyond the friction element of the nut.

(r) Removal. For the purpose of the tests in this specification
removal shall be considered complete when the friction element is
disengaged.

(s) Maximum rated temperature. For design purposes ZSDOC ig the
maxigum temperature. For test purpose a tolerance of-0°C
+ 10°C is permissible.

* Also known as the "cage"
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3. GENERAL REQUIREMENTS

3.1 Design and dimensions

2.1.1 The drawings and associated manufacturing specifications for
these nuts used on aircraft subject to British civil or military
airworthiness requirements shall be approved by the Design Authority
(refer to clause 4.1). Before granting approval, the Design Authority
shall require evidence that the article conforming to the drawing
satisfies the test requirements. The procedure for obtaining approval
is given in TS 202.

3.1.2 <Changes to the approved drawings or specifications shall be
recorded by an acceptable drawing change procedure. The revised
documents shall be re-approved in accordance with clause 3.1.1.

3.1.3 ALl nuts shaltl, after coating or anti-seizure treatment where
applicable, conform to the dimensions and tolerances given in the
approved drawings.

3.2 Material

3.2.1 Nuts shall be manufactured from steel as defined on the approved
drawings. When using non corrosion resistant steel, neither the sulphur
nor phosphorus content shall exceed 0.050 per cent by weight for thread
sizes No.8 and above when the nut is heat treated to 355HV30 (36 HRC)
or greater. The material specification and material processes shall be
submitted to the Design Authority before or with the request for nut
approval. The Design Authority shall ensure that the materials and
processes are satisfactory before granting approval.

3.2.2 Magnetic permeability The magnetic permeability of the nuts
shall be less than 2.0 (air = 1.0) for a field strength of H = 200
oersteds.

3.3 Freedom from defects

3.3.1 The nuts shall be free from harmful defects.

3.3.2 Nuts containing defects may be rejected at any time, although
they have been made from material passed and released to the material
specification.

3.4 Finish
3.4.1 Non-C.R. Steel. Nuts shall be cadmium coated all over as
specified on the approved drawing and may also receive an approved

additional anti-seizure treatment if specified on the approved drawing.

3.4.2 Corrosion-resistant steel. Nuts shall receive an approved
anti-seizure treatment as specified on the approved drawing.

3.5 Screw Threads

3.5.1 The threads shall conform to BS 4084, Class 38, as specified on
the approved drawing and before anti-seizure treatment. Ffriction
element threads may be displaced or deformed in any manner which
enables the nuts to meet the requirements of this performance
specification. The nut, before anti-seizure treatment, shall allow the
"GO" gauge to enter a -minimum of three guarters of a turn before
engagement of the friction element. When the anti-seizure treatment
prevents the use of standard gauges, the nuts shall permit a minimum
free rotational bolt thread engagement of three-quarters of a. turn

before engagement of the friction element. _ ‘ [)()(:ler1£2r1t£5
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3.5.2 Gauges Screw thread gauging shall meet the requirements of BS
919 and shall be approved by the Quality Assurance Authority.

3.6 Bearing Surface

3.6.1 Surface roughness The surface roughness of the rotéting«bearing
surface shall be as specified on the approved drawings.

3.6.2 Squareness of bearing surface (face) to thread The bearing
surface shall be normal to the axis of the effective diameter of the
threads within the values shown in Table 1. These values shall be
measured by means of a squareness gauge, as defined under Methods A and
B (para.3.6.3).

3.6.3 Squareness Gauging

3.6.3.1 Method A (Table Type). The nut shall be installed on the
threaded stud until the bearing surface of the nut makes contact with
the gauge face, without interference of the friction element. The nut
is tightened finger tight. A typical gauge is shown in Sheet 1 of
Appendix D.

3.6.3.2 Method B (Sliding Sleeve type) The nut shall be screwed
finger tight on to a tapered truncated screw gauge. A sliding sleeve,
having a face diameter equal to W (Table 1) exactly at 90" to the axis
of the screw gauge shall be brought into contact with the bearing
surface of the nut, and the deviation from the face of the sleeve
measured with a feeler gauge. The squareness gauge shall be of the
type shown in Sheet 2 of Appendix D. )

NOTE: Method B is intended for use before the friction element is
formed.
FIGURE 1

Dimensions for measuring relationship of bearing surface with respect
to the axis of the effective diameter of the.thread.
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TABLE 1 - Squareness of bearing surface to thread - tolerance

A A
W Max. in Max. in
Fig. 1A Fig 18
Below - .421 .003
422 - .620 .004
621 - .826 .005
827 - .922 .006
.923 - 1.027 .007
Less than .187 .004
.187 - .281 .005
.282 - 406 .006
L4070 - U531 .007
532 ~- .656 .008
657 - U781 .009
.782 - .906 .010
.907 - 1.031 .01
1.032 - 1.156 .012
1.157 - 1.28 .013
1.282 - 1.406 014
1.407 - 1.53 .015
1.532 = 1.656 016
1.657 - 1.781 .017
1.782 and above .018

3.7 Identification and Marking

3.7.17 Such markings as are required to identify the nuts shall be as
specified on the approved drawings.

3.7.2 ALL nuts shall be made into parcels, the labels of which must
state clearly the approved drawing number, the part reference and the

manufacturer's name.

3.8 Calling Up The AS. or user's part number shall be used for the purpose
of specifying nuts on drawings or for ordering, e.g. a flange-type
non-CR steel nut with No.10-=32 UNJF thread would be called up as AS
8600D.

4. QUALIFICATION, INSPECTION AND TESTING REQUIREMENTS (SEE TS 202)

4.1 Authorities

4.1.1 Design Authority The Design Authority is the SBAC Sub-Committee
on Airframe Standards. :

4.1.2 Qualification Testing Authority The gqualification testing
authority shall be nominated by the Design Authority to witness the
qualification testing carried out by the manufacturer or other
organisation. Witnesses may include representatives of the Using
Design Activity and/or MOD DGDQA. :

4.2 General Requirements

4.2.1 The nuts shall be examined for conformity to the reguirements of

this specification with regard to material, workmanship, dimensions,

design, construction and finish. Anchor nut rivet-bolt hole alignment

may be determined by means of a functional alignment gauge as specified [)()(:l]'T](E']tfs

in Appendix K.
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Nuts shall comply with the inspection and test requirements in the
specification. The nuts shall be tested on approved test eguipment to
the satisfaction of the Qualification Testing Authority. If a
manufacturer does not have his own test equipment, an approved testing
laboratory may be used for the necessary tests.

4.2.2 The qualification, inspection and testing of nuts shall be
classified as follows:

a. Qualification approval tesfs, performed on samples submitted for
design approval (clause 4.3), and

bh. Acceptance tests, performed on individual batches of design
approved nuts submitted for release (clause 4.4).

4.2.3.1 ALl bolts, screws and studs necessary for the approval and
acceptance tests up to the point of release shall be provided by the
nut manufacturer.

4.,2.3.2 Nuts used for test purposes shall not subsequently be released
as complying with this specification and shall be completely segregated
from the batch which they represent.

4.2.4 Test bolts or studs All bolts or studs used shall allow the nut
to be assembled freely with the fingers up to the friction element.
Studs shall be as specified in the Appendices and, except where
otherwise specified, test bolts shall conform to BS A212. The
dimensional requirements of the bolts or studs shall be met at the
beginning of each test of a new nut.

4.2.5 <Cracks The presence of cracks in nuts is cause for rejection.

Care must be excercised not to confuse cracks with discontinuities. A

crack is defined as a clean crystalline break passing through the grain .
or grain boundary without the inclusion of foreign elements.

4.2.6 Discontinuities

4.2.6.1 Examination for discontinuities The presence of
discontinuities such as laps, seams and inclusions shall be determined
by approved methods of flaw detection unless visual inspection
discloses discontinuities which would preclude the necessity for such
inspection. Other indications as noted in Appendix C shall not be
cause for rejection provided that they are within the acceptable Limits
of Table 2. If, in the opinion of the Inspector, the indications could
be cause for rejection, representative samples shall be taken from
those nuts showing indications as noted in Appendix € which shall be
further examined by micro-examination to determine whether the
indicated discontinuities are in accordance with the limits specificed.
In general, discontinuities within the.acceptable Limits of Table 2
shall not be cause for rejection.

4.,2.6.2 Method of examination for discontinuities Methods of flaw
detection shall be performed in accordance with the requirements of the
Quality Assurance Authority. Such inspection shall, in general, be
performed by the nut manufacturer on finished nuts but in any case
subsequent to any processing operations which could adversely affect
the part. : i
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