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BRITISH STANDARD SPECIFICATION FOR

90° COUNTERSUNK HEAD STEEL BOLTS

(UNF THREADS)
FOR AIRCRAFT

SECTION ONE: GENERAL REQUIREMENTS

MATERIAL AND MANUFACTURE

1. a. The bolts shall be manufactured by either of the
following methods:—

(i) Machined from bright drawn bars which comply
with the latest issue of one of the following British
Standards, except that British Standard S.116 material
shall not be used for bolts over % in. nominal size:—

S. 94 55 ton low alloy steel;
orS. 95 55 ton, 1% per cent. nickel-chromium-molyb-

denum steel;
or S. 114 55 ton, manganese-molybdenum steel;
or S. 116 55 ton carbon steel;
or S. 117. 55 ton, 1 per cent chromium steel.

(ii) Cold-headed, heat treated and tested in accordance
with Section Two of this standard.

b. The bolt heads shall have the form and dimen-
sions specified in Fig. 1 and Table 2 and shall be
concentric with the axis of the shanks.

¢. Slots shall be clean and free from burrs and, on visual
inspection, shall appear to be closely coincident with the
centre-line of the head.

The depth of slot (dimension J) shall be measured from
the top of the head to the point at which the slot breaks
through.

d. The plain and threaded portions of the shank shall
conform to the dimensions and tolerances given in the
tables, and the threaded portion shall be concentric with
the axis of the plain portion.

e. The screw threads may be either cut or rolled, at the
option of the bolt manufacturer (for limits and tolerances,
etc., see Clause 5).

f. Bolts over % in. nominal size shall be pointed (i.e.
chamfered), whether the thread is cut or rolled.

Bolts %5 in. nominal size and under with cut threads
shall be pointed.

Bolts % in. nominal size and under with rolled threads
need not be pointed, the lead formed during thread rolling
being sufficient, but the end shall be at right angles to the
axis of the bolt within the tolerance permitted by the
following test:—

The bolt shall be screwed into a ring gauge, the face of
which is square to the axis of the thread, until the low
point of the bolt end is flush with the gauge face. The

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW
L]

Full document details: BS A 119:1954

distance between the gauge face and the high point of the
bolt end shall not exceed one pitch.

FREEDOM FROM DEFECTS

2. a. The bolts shall be free from harmful defects.

b. Bolts may be rejected at any time for faults in, or
revealed by, manufacture, although they have been made
from steel passed previously for chemical composition
and mechanical propetties.

ANTI-CORROSION COATING

3. All finished bolts shall be uniformly coated with
cadmium, in accordance with the latest issue of Ministry
of Supply aircraft process specification D.T.D. 904.

and mechanical propetties.

DIMENSIONS

4. a. All finished bolts, after the application of the anti-
corrosion coating, shall conform to the dimensions and
tolerances given in Tables 1, 2 and 3.

b. The clamping length of the bolt shall conform to
the dimensions and tolerances given in Table 3, and shall
be such that, when a standard nut without countersink or
ring gauge without countersink has been screwed on as far
as possible by hand its leading face is within the distance
M from theww ers > of the bolt head. The run-out of
thread shall ot exceed twice the pitch.

c. The nominal length of the bolt shall be the minimum
bearing length L, which is determined by the minimum
clamping length M, less two thread pitches.

SCREW THREADS

5. The screw threads shall be Unified Fine (UNF) in
accordance with B.S. 1580 : 1953, ¢ Unified screw threads °’,
and shall conform to the Class 2A limits and tolerances
specified in Table 12 of that standard. The screw threads
shall be required to pass gauges approved by the Inspecting
Authority.

BEND-TESTS
6. One-bolt,- from-each batch cadmium-plated together,
shall be subjected to the following bend test:—

a. When the plain portion of the shank of the bolt is
sufficient to permit bending, it shall be capable of being
bent through 180° round a mandrel of radius equal to the
nominal diameter of the bolt, without showing signs of
fracture.

b. When the plain portion of the shank of the bolt is not
sufficient to permit the above test, the threaded portion, if
of sufficient length, shall be capable of being bent through
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an angle of 35° round a mandrel of radius equal to twice
the nominal diameter of the bolt, without showing signs
of fracture.

TOLERANCE ON STRAIGHTNESS OF BOLTS

7. The bow shall be measured by feeler gauges after
placing the bolt shank on a flat surface, and shall not
exceed the dimensions given in Table 1.

TABLE 1.
MAXIMUM PERMISSIBLE BOW

Nominal size

Maximum permissible bow
of bolt

in.
¥4 UNF 0-0025 per inch of bolt length

plus a constant of 0-002 in.
%46 UNF and % UNF | 0-0020 per inch of bolt length

plus a constant of 0-002 in.

7Ae UNF 0-0015 per inch of bolt length
plus a constant of 0-002 in.
¥4 UNF 0-0010 per inch of bolt length

plus a constant of 0-002 in.

IDENTIFICATION' AND MARKING

8. a. All bolts shall be identified as ¢ Unified > by means of
the application of either of the following features, details
of which are given in the Appendix to this British Stan-
dard:—
A circular recess in the upper surface of the head, or
A plain cylindrical extension of the shank.

NOTE. The identification of Unified bolts by one or other of
the methods specified above is necessary to cover the transition
period during which this standard is becoming established, but at
some future date, to be agreed later, marking will be discontinued.

b. All bolts shall be made into parcels which shall have
the number of this British Standard and the appropriate
part number (see Clause 8 c.) clearly stated on the labels.

c. The British Standard number and part number shall
not be applied on the bolts, but shall be used for the
purpose of specifying bolts on drawings and for ordering
the parts. For example, the complete part reference
number for a % in. bolt of length L=3"1 in. for ordering
or specifying is A. 119 31E.

SECTION TWO : MANUFACTURE, HEAT TREAT-
MENT AND TESTING OF COLD-HEADED BOLTS

MANUFACTURE

9. The bolts shall be made by an approved cold-heading
process from wire which complies with the latest issue of
British Standard S.105,  Carbon steel’.

HEAT TREATMENT

10. a. All bolts shall be hardened and tempered to meet
the mechanical test requirements of Clause 12.

b. No bolt shall be re-hardened more than twice.

SELECTION OF MECHANICAL TEST SAMPLES

11. a. Bolts hardened and tempered by a continuous
process. During each period of continuous heat treatment
not exceeding 8 hours, at least one test sample shall be
selected. This test sample shall be either one of the bolts
of the largest diameter that have been heat treated during
this period, or a length of wire from which these bolts
have been made and which has been hardened and tem-
pered with the bolts represented.

b. Bolts hardened by a continuous process or in batches,
and tempered in batches comprising one tempering furnace
charge. Sufficient test samples shall be hardened with the
bolts to enable at least one test sample to be tempered
with each batch. This test sample shall be either one bolt
of the largest diameter from the tempered batch, or a
length of wire from which the largest bolts in the tempered
batch have been made.

c. The test samples shall be tested in accordance with
Clause 12.

MECHANICAL TESTS

12. a. All tests shall be carried out to the satisfaction of
the Inspecting Authority.

b. The test pieces and the method of testing shall be in
accordance with the requirements of the latest issue of

British Standard A.4, ¢ Test pieces and test methods for
aircraft metallic materials.’

For all bolts the tests shall be made on a machined test
piece or on a sample of full diameter, at the option of the
manufacturer.

c. The mechanical properties of the material shall be as
follows:—
0-1 per cent proof stress
Ultimate tensile stress

not less than 43 tons/sq. in.
not less than 55 tons/sq. in.
not more than 65 tons/sq. in.
not less than 18 per cent.
not less than 40 ft. 1b.

d. When the dimensions of a test sample are such that
an impact test cannot be made from it, a nicked fracture
test shall be made instead. The test shall be made as
follows:—

Elongation on 44/ area
Izod impact value

The test sample shall be nicked or sawn so that the area
of the portion to be fractured is not less than one-half of
the original sectional area and shall be broken by the
least possible number of blows. The fractured surfaces
shall be free from defects.

RE-TESTS

13. If any test piece fails to meet the mechanical test
requirements, two further samples, selected as in Clause 11,
shall be submitted to the mechanical tests specified in
Clause 12. If either of these test pieces fails to meet the
mechanical test specified the bolts represented may be
rejected or, at the request of the manufacturer, shall be
re-heat treated and re-tested in accordance with Clauses
11 and 12.

BEND TESTS

14. One bolt from each heat treatment period or batch,
as specified in Clause 11, shall be submitted to the cold
bend test specified in Section One, Clause 6 of this
standard. If the cadmium coating is applied by the bolt
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PD 2246

Amendment No. 1, published 5 August 1955
to British Standard A. 119 : 1954

90° Countersunk head steel bolts (UNF threads)
for aircraft

Corrigendum

Page 1. Clause 4, Dimensions. Sub-clause b, line 6. Substitute ‘ upper
surface’ for ‘ underside’.
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PD 2594
Amendment No. 2, published 20 September 1956
to British Standard A.119: 1954

90° Countersunk head steel bolts (UNF threads)
for aircraft

Revision

Page 3. Table 2. Column 6. Minimum length of screwed portion of
shank F. Insert an asterisk after F and add the following related footnote

at the bottom of the table :—
‘*This dimension is an absolute minimum associated with maximum

length M and minimum length E. It is not intended for use for
manufacturing or inspection purposes ’.
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