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CEYLON STANDARD SPECIFICATION
FOR MILD STEEL HEXAGON AND SQUARE BLACK BOLTS,
SCREWS AND NUTS WITH WHITWORTH THREADS

FOREWORD

This Ceylon Standard Specification for Hexagon and Square Black
Bolts, Screws and Nuts with Whitworth threads has been prepared by
the Drafting Committee on nuts and bolts. It was approved by the
Mechanical Engineering Divisional Committee of the Bureau of Ceylon
Standards and was authorised for adoption and publication by the
Council of the Bureau on 14th August, 1970.

Details of hexagou and square bolts, screws, and nuts with Whit-
worth serew threads are given in this Standard for use until Metric
threads are adopted,

This standard is to be read in conjunction with C.S8. 96 1969
Ceylon Standard Specification for parallel screw thread of Whitworth
form.

The British and Indian Standards were consulted in the preparation
of this Standard and the assistance gained thereform is acknowledged.

1. SCOPE

This Standard relates to ferrous bolts, screws and nuts with Whit-
worth coarse pitch. The fit shall be medium’ class and free class
for bolts and secrews and normal class for nuts,

2. TYPES

2'1 Heads or bolts and serews, and nuts shall be hexagon or Square
(see figures 1 to 9).

2+2 Nuts specified herein shall be of the following types:~
(a) Single chamfered (full bearing)

(h) Washer faced
(¢) Double chamfered

{d) Lock nuts
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C. S. 97: 1970
3. MATERIAL

The steel used for the manufacture of bolts, screws and nutsshall be
such that the finished product has

(a) a minimum ultimate tensile strengh of 26 tonf/in? (40 95kgf/
mmn?) and a minimum elongation of 17 per cent on a gauge
length of 5-65 \/aren

(b) a minimum ultimate tensile strength of 28 tonf/in? (44 10kgf/

mm?) and a minimum elongation of 14 per cent on a gauge
length of 5-65 \/area

The choice of either material will normally be at the option of the
manufacturer except when the purchaser specifically states which
of the two he requires.

4. THREAD FORM

The screw threads shall be of the Whitworth coarse form in
accordance with C.S. 96: 1969, Ceylon Standard Specification
for parallel screw thread of Whitworth form.

The serew threads may be cub or rolled at the.opbion of the manu-
facturer and shall comply with the limits and tolerances specified
in the aforementioned Standard.

5. WORKMANSHIP

Bolts, serews and nuts shall be neatly and cleanly made and shall be
free from burrs and bruising of threads.

6. DIMENSIONAL CHARACTERISTICS

Bolts, screws and nuts shall conform to the demensions and
tolerances given in Tables 1 to 3.
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L = LENGTH

X = SEE CLAUSE 6. 3.

Fig. ! Hexagon Head Bolt
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X = SEE CLAUSE 6.3, (i)
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Fig 2 Hexagon Head Screw

L = LENGTH

R = RADIUS = APPROXIMA.
TELY 13 D

Fig. 5 Rounded Fig. 6 Rolled
End Thread End
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L - LENGTH

X = SEE CLAUSE 6. 3.

Fig. | Hexagon Head Boit

i, Fv.rj; — b ..I

LENGTH e !
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L
X = SEE CLAUSE 6.3. (ii)
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”’30‘:’4 ~ X
Fig 2 Hexagon Head Screw
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Fig. 4 Square Head Screw
L = LENGTH

R = RADIUS = APPROXIMA.
TELY 13 D

Fig. 5 Rounded Fig. 6 Rotled
End Thread End
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C. S. 97: 1970

6-2 Length of bolts and screws

6:2-1 The nominal length of a holt or screw shall be the distance
from the underside of the head to the further end of the
shank including any chamier or radius.

6+2+2 The recommended stock sizes of black bolts are indicated n
Table 7. (See Appendix).

6:3-3 The permissible tolerance on the nominal length sball be as
given in Table 4 below:-

TABLE 4
TOLERANCES ON NOMINAL LENGTH
Nominal length Diaweter Polerance on length
in. e in.
All lengths Below 1 in. + 1/8in., - 0
1 in. and over + 3/16 in.,~ 0

6-3 Length of screw thread

6-3-1 Bolts - the length of thread shall be such that when a
mechined nut is screwed as far as possible on to the holt by
hand the distance between the underside of the bolt head and

" the nearest face of the nut shall, be not nore than the
nominal length of the bolt minus the values given in (i) or
(ii) below as applicable.

(i) - Bolts as forged

Length of bolt All diameters up to and|  All diameters over
1gth o including % in. Yin.
m.
Up to and including 4+ | 2 diameters 1% diameters

Over 4 and up to and

including 8 2" diameters 2 diameters

!
Over 8 I 93 diameters 2% diameters

14



C. S 97: 1970

(ii) Bolts faced under the head with or
without turning on the shank.

Length of bolt

All lengths

All diameters

2 diameters

Bolts that are too short for minimum thread shall be threaded a8

SCrews

6-3-2 Serews - serews shall be threaded to permit a sgtandard screw

ring gauge to be screwed by hand to within a distance from

the underside of the head as follows:—

PThreads per inch

16 and under

Over 16 up to and
including 20

Over 20

Distance from underside of head

2 X pitch

2% X pitch

3 X pitch

6+4 Ends of bolts and screws

The ends of bolts and screws may at the option of the manufacturer,
be finished with either a flat chamfer with a 90° included angle (o
a depth slightly exceeding the depth of thread, or with & radius
approximately equal to 1} times the nominal diameter of shank.
When bolts and screws are made with volled threads the lead
formed at the end of the holt or serew by the thread rolling
operation may be regarded as providing the necessary chamfer to the
_end, no other machining operation heing necessary, and the end

shall be reagonable square with the centre line of the shank.

15
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65 Chamfering and facing

16

G-5-1 Bolts and serews - Hexagon holt heads and screw heads

6:52

6°5-3

shall be chamfered at an angle of approximately 30" and
square heads at an angle of approximately 25° on their upper
faces. The diameter of the ring formed by the chamfer on
the upper face of the bolt or set screw head shall not be
smaller than 90 per cent of the minimum across f{lats
dimension (see Fig. 10). The lower or bearing face shall be
machined only if specified by the purchaser.

. S

/3?

90% AfF mm

Fig. 10.

Nuts - .Hexagon and square 'These shall be chamfered at
an angle of appoximately 20 in.  in one or both faces at the
option of the manufacturer. They shall be machined on one
or hoth faces only when so specified.

Unmachined lock nuts ~ These shall be chamfered at an
angle of approximately 30° on ene or both faces at the option
of the manufacturer. They shall he machined and chamfered
on bhoth faces only when so specified.
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C. S. 97: 1970
7. DETAIL REQUIREMENTS

Squareness of nut facing - The bearing surface of unmachined
(black) nuts shall be square to the axis of the thread of the nut
within the tolerances given in Column 18 of Table 3. The bearing
surface of machined nuts shall be square to the axis of the thread
of the nut within the tolorances given in columun 19 of Table 3.

Heads of bolts and screws, and the nuts shall be ture hexagons or
true squaves and the body of the holts and screws and the thread
of the nut shall be concentric with the hexagons or squaves.

8. FINISH

The surface of bolts, screws and nuts may be finished bright in the
caselof machined surfaces if so required hy the purchaser,

9. SAMPLING

Lot - All nuts or bolts of one consignment of the same size, type
and manufactured under similar processes of production shall
constitute a lot.

The number of nuts or bolts to be selected from a lot shall depend
upon the size of the lot and shall be in accordance with column 1 to
3 of Table 5. All these nuts or bolts shall be taken at random form
the lot.

If the nuts/bolts in the lot are packed in different bags/cases a
suitable number of bags/cases (not less than 20 per cent of the total
in the lot subject to a minimum of 2) shall be chosen ut random.
From each of the bags/cases so chosen, an approximately equal
number of nuts/bolts shall be picked up from its different parts so
as b0 obtain the required number of nuts/bolts specified in Table 5.

17
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Visual Characteristics ~ All the nuts or holts drawn under Clause
9-2 shall be first examined for visual characteristics like type, finish
workmanship, etc. If in the first sample, the number of defective
nuts/bolts is less than or equal to the corresponding acceptance
number, the lot shall be declared as conforniing to the requirements
for the visual characteristics. If the number of defectives is greater
than or equal to the corresponding rejection number, the lot shall be
desmed as not meeting the requirements for the visual characteris-
bics. If the number of defectives is greater than the acceptance
number but lees than the rejection number, a second sample of
twice the number of nuts/bolts selected as the first sample shall be
taken to determine the conformity or otherwise of the lot. The
number of defectives found in the first and second samples shall be
combined and if the combined number of defectives is less than or
equal to the corresponding acceptance number, the lot shall be

declared as conforming to the requiremts: otherwise not.

Dimensional Charactervistics -~ The lot which has been found
satisfactory in respect of visual characteristics (see Clause 9-4)
shall next be tested for dimensional characteristics like diameter,
length, pitch, ete. The nuts/bolts for this purpose shall be taken at
random from those already drawn (see Clause 9-2 and Column 1 of
Table 5) in accordance with Columns 5 and 6 of Table 5, and tested
for the dimensional characteristics, If the number of nuts/bolts
failing to satisly the requirements for these characteristics is less
than or equal to the corrosponding acceptance number given in Col.
7of Table 5. The lot shall be declared to have met the require-
ments of the speecification in respect of these characteristics. If the
number of defectives is greater than or equal to the rejection
number, given in Column 7 of Tahle 5, the lot shall be deemed
as not conforming to these characteristics. In case the number
of defectives lies in between the acceptance and rejection numbers,
a second samble of double the size shall be tuken and inspected for

the dimensional characteristics and inference drawn accordingly.
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9-6 Tensile Strength - Tlhe test for tensile strength shall be carried out
on bolts taken at random from those which have passed the fests

given in Clauses 9+ 4 and 9- 5.

The number of holts to be drawn

for the tensile test shall be as shown in Table 6.

TABLE 6
SCALE OF SAMPLING FOR TENSILE TEST
Lot size Sample size Acceptance No.

(1) (2) (3)

Upto 800 5 0
801to 83,200 10 0
3,201t0 8,000 15 0
3,001 to 22,000 20 0
Over 22,000 30 1

If the number of defectives is less than or equal to the corresponding
acceptance number in column (3) of Table 6 the lot shall be deemed
as conforming to the standard; otherwise not.

10. EXAMINATION AND TESTS

The samples drawn in accordance with the sampling procedure shall
be tested in the following order—

(a) visually examined for manulacturing defects.
(b) examined for dimensional characteristics.

(¢) physical tests,
11. METHODS OF TEST

11-1 Tensile test — Tensile test shall be conducted in accordance with

20

C.8. 12/1967, Method of tonsile testing of steel products other
than sheet, strip, wire and tube, on a test piece as shown in fig. 11.
A minimum screw length equal to Lt shall be used in order to
determine the elongation for a gauge length
R
Lo = 565 P
v
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Fig. Il Tensile test piece

L

In the case of boltsand screws above 5/8 in. diameter any reduction
over 25 percent in shank diameter (which is approximately equal
to 45 percent in area) shall not be permitted in the preparation of
the test piece. In such cases the test piece shall be prepared as
shown in Fig. 12 below:~

N

T

Fig. 12 Test piece for larger diameters

The tensile strength and elongation shall comply with the value
specified in Clause 3.

21



C. S. 97: 1970

LS

1383

12. CONFORMITY TO STANDARD

Tf the number of defectives exceed the corvesponding number given
in Table 5 and Table 6 the batch represented by them shall be

deemed not to conform to this standard.

13. PACKING
Al black grade threaded [asteners shall be packed in bags or
wooden boxes, the weight of individual package being ¥ cwt. or

1 cwt.
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BUREAU OF CEYLON STANDARDS

The Bureau of Ceylon Standards (BCS) is the national
standards organisation of Ceylon and was established by the
Hon. Minister of Industries & Fisheries, as provided for by the
Bureau of Ceylon Standards Act, No. 38 of 1964.

The principal objects of the Bureau as get out in the Act
are to promote standards in industry and commerce, prepare
national standard specifications and codes of practice and
operate a Standardisation Marks Scheme and provide testing
facilities, as the need arises.

The Bureau is financed by Government grants and the
sale of its publications. Financial and administrative control
is vested in a Council appointed in accordance with the provi-
sions of the Act.

The detailed preparation of standard specifications is
done by Drafting Committees composed of experts in each
particular field assisted by permanent officers of the DBureau.
These Committees are appointed by Divisional Committees,
which are appointed by the Council. All members of the
Drafting and Divisional Committees render their services in an
honorary capacity. In preparing the standard specifications
the Bureau endeavours to ensure adequate representation of
all view points.

In the international field the Bureau represents Ceylon
in the International Organinisation for Standardisation (ISO)
and will participate in such fields of standardisation as are of
special interest to Ceylon.

Printed at th; Swadeshi Printers 341, Olcott Mawatha, Colombo 10 for the
Bureau of Ceylon Standards, 53, Dharmapala Mawatha, Colombo 3.
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