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Foreword

This British Standard has been prepared under the direction of the General Mechanical
Engineering Standards Policy Committee. It is a revision of BS 4882 : 1973 which is
withdrawn. It differs from the 1978 edition in the following respects.

(a) The recommended bolting temperature limits have been deleted from tables 1
and 2 for the following reasons.

(1) This standard, in keeping with other standards for componenis and materials,
does not state limiting or recommended maximum service temperatures for alloys
other than plain carbon steel (see 1.3.1). It was decided to adopt this policy on
revision of BS 4882 : 1973, and to refer purchasers and users to the design and
construction specifications where limiting temperatures are related to design
stresses and other conditions of service, The specifications also indicate the
relation between initial stress to be applied and the other components comprising
an assembly for given service conditions, and in some cases indicate what is
acceptable practice in stressing bolts. It is considered that bolting will be used
correctly only after examination of the whole joint in relation to an appropriate
code (see appendix A).

(2) Service at low temperature entails considering the notch toughness (notch
ductility) of steels in order to avoid risk of failure by brittle fracture. The design
and construction codes differ somewhat in their application of steels on which
notch toughness has been determined by the Charpy impact test.
Bolting materials (L grades) are available with given Charpy impact energy values
at specific temperatures and such properties should be compared with the
requirements of the design code in order to ensure correct application of the
bolting (see appendix B).

(b) All material specifications and material analysis for bolts and nuts, with the

exception of those quoted in table 5, have been derived from BS 1506. Appendix B
of BS 4882 ;: 1973 has been deleted as reference will be direct to BS 1506.

(c) Materials suitable for bolts and nuts for use in sour gas applications have been
included and are designated by the suffix M.

(d) The metric series of studbolts has been extended to include sizes up to M100 and
the inch series by the addition of sizes 3% in and 4 in, this will align this standard with
the proposed revision of USA standards.

Metric sizes M14, M22, M42 and M70 have also been included to conform to
established usage and for the same reason the pitch for M72 has been changed from
6 mam to 4 mm.

3
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(e) Studs, one end of which screws into the parent metal, have been included in both
the metric and inch series. This has been done because, although BS 4439 and

BS 2693 : Part 1 relate to ‘studs for general purposes’, the designs of studs within
those standards are not suitable for use at high temperatures, these latter conditions
necessitating designs similar to those for the studbolts,

(f) Table b ofthe 1973 edition detailing the properties of cold-worked bars has been
deleted and its contents now form part of tables 1 and 2.

(2) Note that the bearing surfaces of BS 4190 bolts and nuts now have to be full-
faced if intended for use with BS 4504 flanges.

(h) The marking requirements for bolting have been extended to include the
manufacturer’s identification for sizes M16 and larger and % in and larger.

(i) Forheavy series nuts, inch series, the minimum width across flats and the washer
face diameter (maximum and minimum) have been altered to agree with USA
standards and will therefore allow nuts produced by non-UK sources to the USA
standards, to conform to this standard.
For bolis grade B7A, there have been significant changes in properties and limiting
ruling sections resulting from the publication of BS 1506 in 1986,
For bolts grade B6K, the designation K has been added to indicate that all sizes are
now subject to the Izod impact test.
Production certification. Users of this British Standard are advised to consider the
desirability of third party certification of product conformity with this British Standard
based on testing and continuing surveillance, which may be coupled with assessment
of a supplier’s quality systems against the appropriate Part of BS 5750.

Enquiries as to the availability of third party certification schemes will be forwarded by
BSIto the Association of Certification Bodies. If a third party certification scheme does
not already exist, users should consider approaching an appropriate body from the list

of association members.
Obsolescent British Standards. Although new design work should preferably

incorporate ‘metric bolting’ references are made within the text of this standard to
obsolescent British Standards since there is still a heavy demand for ‘imperial bolting’

from industry.
Compliance with a British Standard does not of itself confer immunity from
legal obligations.
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Section 1. General

1.1 Scope

This standard specifies the general requirements for
bolting for flanges and pressure containing purposes,
and gives details of dimensions for metric and inch
series of bolting.

Materials have been selected for use at temperatures
over the range —250 °C to 750 °C (see appendices A and
B).

Information to be supplied by the purchaser is given in
appendix C.

NOTE 1. This standard is necessarily laxgely concerned with studbolts
and studs because of their application at higher temperatures etc., but,
where appropriate, bolts may be used.

NOTE 2. The titles of the publications referred to in this standard are
listed on the inside back cover.

1.2 Definitions

For the purposes of this British Standard, the following
definitions apply.

1.2.1 General terms

1.2.1.1 bolt

A fastener with a head integral with the shankand which
is threaded at the opposite end.

1.2.1.2 studbolt

A fastener threaded at both ends, or threaded for the
whole of its length.

1.2.1.8 stud

A fastener threaded at both ends, one end of which is
screwed into the parent metal and the other end of
which takes a nut.

1.2.1.4 bolting

Bolts, threaded studbolts and studs made to the designs
shown in figures 1 and 2 (for metric series bolting) and
figures 4 and 5 (for inch series bolting).

NOTE. The term bolting also refers to nuts,
1.2.2 Terms relevant to studbolts

1.2.2,1 nominal length

(a) Of metric series bolting. The length of a studbolt
including the point at each end.

(b) Of inch series bolting. The length of a studbolt
excluding the point at each end.
1.2.2.2 length of thread

(a) Of metric series bolting. The distance from the
end of a studbolt, including the point, to the last full
thread.

(b) Ofinch seriesbolting. The distance from the end
of a studbolt, excluding the point, to the last full
thread.

1.2.2.3 length of reduced diameter portion

The distance from the end of the thread to the end of the
adjacent plain portion.
1.2.2.4 length of thread plus length of reduced
diameter portion
(a) Of metric series bolting. The distance from the
end of a studbolt, including the point, to the end of the
reduced diameter adjacent to the plain portion.

(b) Ofinch seriesbolting. The distance from the end
of a studbolt, excluding the point, to the end of the
reduced diameter adjacent to the plain portion.

1.2.2.5 length of point

The distance from the end of a studbolt to the position
where the approximate 90° point meets the nominal
diameter.

1.2.8 Terms relevant to studs

1.2.3.1 nominal length

(a) Of metric series bolting. The length of a stud
including the point at each end to figure 2(b), but
excluding the length of ring portion to figure 2(c).

(b) Ofinch series bolting. The length of a stud
including the point at the metal end, but excluding the
point at the nut end.

1.2.3.2 length of thread, nut end

(a) Of metric series bolting. The distance from the
end of a stud, including the point, to the start of the
reduced diameter, all full threads.

(b) Ofinch series bolting. The distance from the end
of astud, including the point to the end of the thread,
including the runout thread.

1.2.8.3 length of thread, metal end

(a) Of metric series bolting. The distance from the
end of a stud, including the point, to the end of the
thread, and including the runout thread to figure 2(b),
or the distance from the start of the ring portion to the
start of the reduced diameter, all full threads, to figure
2(0)..

(b) Ofinchseriesbolting. The distance from the end
of a stud, excluding the point, to the start of the
reduced diameter, all full threads.

1.2.3.4 length of reduced diameter portion

(a) Of metric series bolting. The distance from the
end of the thread at the nut end of a stud to the
adjacent body diameter portion to figure 2(b), or to

Institute
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the start of the metal end thread to figure 2(c).

(b) Ofinch series bolting, The distance from the end
of the thread at the nut end of a stud to the adjacent
body diameter portion to figure 5(b).

1.2.3.6 length of thread plus length of reduced
diameter portion
(a) Of metric.series bolting. The distance from the
nut end of a stud, including the point, to the end of the
reduced diameter adjacent to the plain portion.
(b) Of inch series bolting. The distance from the nut
end of a stud, excluding the point, to the end of the
reduced diameter adjacent to the plain portion.

1.2,3.6 length of point

The distance from the nut end of a stud to the position
where the approximate 90° point meets the nominal
diameter.

1.3 Bolts, studbolts and studs

1.3.1 Materials

Bolts, studbolts and studs shall be manufactured from
the materials specified in tables 1, 2 and 3.

NOTE 1. Bolting made from low or medium carbon steels should not
be used at temperatures above 300 °C. This limit applies to bolts of
grades 4.8, 6.8 and 8.8 of BS 6104 : Part 1 or BS 3692 and the
equivalent Imperial grades, respectively grades B, P and S of BS 1768
and bolts to BS 1769.

Service above 300 °C could result in significant, permanent reduction
in the strength of the bolting. If the temperature is likely to exceed
300 °C the purchaser should seek guidance from the manufacturer
about the steel to be used for the bolting.

NOTE 2. Austenitic stainless steels are available in both the solution
treated and the higher strength, cold worked and warm worked
conditions.

1.3.2 Threading method
Threads shall be rolled, machine cut or ground.

NOTE, The purchaser should indicate at the time of enquiry and order ’

if a particular method is to be used (see appendix C).

1.3.3 Heat treatment

Materials shall be heat-treated in accordance with the
relevant clause of the material standards and as given in
tables 1 and 2. For sour gas applications the final heat
treatment process shall be carried out after all
machining or forming operations have been completed
on all ferritic and austenitic steels, in order to remove
all hardening effects of cold work.

1.3.4 Check analysis

If a check chemical analysis from samples representing
the materials of the bolting is made, the chemical
composition thus determined shall be in accordance

with the requirements of the relevant material specified
(see tables 1, 2 and 3).

'NOTE. Where the purchaser requires a check chemical analysis, this
should be stated at the time of enquiry and order (see appendix C).

1.3.5 Marking

For bolts, studbolts or studs M16 and larger, or % in and
larger, symbols identifying the grade of bolt and the
manufacturer shall be applied to one end of the studbolt,
on the head of the bolt, or on the nut end of the stud.

For bolts, studbolts or studs M10 and M12 or Y2 in,
symbols identifying the grade of bolt shall be applied to
one end of the studbolt, on the head of the bolt, or on the
nut end of the stud.

The identifying marking symbol shall be as shown for
the respective grades in table 4,

Metric bolts, studbolts and studs shall have the prefix M
in the grade numbers, e.g. MB7, MB7M,

The marking shall be clearly legible with symbols evenly
spaced and the symbols shall, where possible, be not
less than 3 mm (¥4 in) high for all sizes of bolting.

Marking by electrolytic etching shall not be permitted.

1.4 Nuts

1.4.1 General

Nuts for bolts, studbolts and studs shall be
manufactured from the materials given in tables 3 and 4.

1.4.2 Manufacturing process

Nuts shall be made by hot forging, cold forging or by
machining from the bar.

1.4.3 Heat treatment

All nuts (except mild or carbon steel nuts, see table 3)
shall be heat treated or machined from heat-treated bar
as in table 4. Where nuts are machined from bar heat
treated in accordance with those requirements, the nuts
shall not require further heat treatment. For sour gas
applications, the final heat treatment process shall be
carried out after all machining or forming operations
have been completed on all ferritic and austenitic steels,
in order to remove all hardening effects of cold work.

1.4.4 Check analysis

Ifacheck chemical analysis from samples representing
the nuts is made, the chemical composition thus
determined shall be in accordance with the relevant
material standard (see table 4).

NOTE. Where the purchaser requires a check chemical analysis, this
should be stated at the time of enquiry and order (see appendix C).
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1.4.5 Marking

Nuts shall be marked on one end face (not the bearing
face) or on one flat, to indicate the grade of nut and the
manufacturer. The identifying marking symbol shall be
as shown for the respective grades in table 4,

Metric nuts shall have the prefix M in the grade
numbers, e.g. M2H, M2HM.

The marking shall be clearly legible with symbols evenly
spaced. These symbols where practicable shall be not
less than 3 mm (¥4 in) high for all sizes of nuts.

Marking by electrolytic etching shall not be permitted.

1.5 Imspection and testing

1.5.1 General

Tests shall be carried out on raw material samples in a
condition corresponding to that of finished bolting, or
on representative finished bolts, studbolts, studs and
nuts in the finally heat-treated condition, to ensure
compliance with the mechanical properties detailed in
tables 1, 2, 3 and 4.

NOTE. Any additional property requirements required by the
purchaser should be stated at the time of enquiry and order (see
appendix C).

1.5.2 Preparation of test pieces

The preparation of test pieces and method of testing
shall be in accordance with the relevant clauses of the
appropriate material standards.

1.5.3 Manufacturer’s certificate

The manufacturer of the bolting shall supply a
certificate stating the following:

(a) the number and date of this British Standard, i.e.
BS 4882 : 1990Y;

(b) whether bolis, studbolts, studs or nuts are
supplied;

(c¢) the grade of fastener supplied;

(d) heat treatment conditions;

(e) results of the tests specifiedin 1.5.1 and 1.5.4 or
1.5.5.1 and 1.5.5.2.

1.5.4. Bolts, studbolts and studs

1.56.4.1 General

Tests shall be required only when bolts are heat treated
after forming and machining. Tests on finished bolts

shall not be required when the components have been
made by machining from fully heat-treated bar.

NOTE. Where testing of finished bolts is required by the purchaser,' )
this should be stated at the time of enquiry and order (see appendix C).
Studbolts or studs in the following grades, as specified
in table 2, are suitable for use down to —196 °C, without
impact tests, but shall be of impact tested material for
service between —196 °C and —250 °C.

B8 B8C B8T B8M
B8X B8CX B8TX B8MX
MBS MB8C  MBST MB8M
MB8X MBSCX MBSTX MB8MX

1.5.4.2 Baich sizes for testing )
Where tensile tests and impact tests are to be made, they
shall be made at the rate of one from each batch of
studbolts or studs of the same diameter from the same
cast and heat treated together.
A batch shall be defined as the following:
680 kg (1500 Ib) or fraction thereof for diameters up
to and including M27 (11 in);
2040 kg (4500 Ib) or fraction thereof for diameters
over M27 (1% in) up to and including M45 (1% in);
2720 kg (6000 1b) or fraction thereof for diameters
over M45 (1%4 in) up to and including M64 (2% in);
100 pieces or fraction thereof for diameters
exceeding M64 (2% in).

1.6.4.3 Retests

If the results of any mechanical tests do not comply with
the requirements specified, twice the number of tests
shall be made for the test that failed. The results of each
retest shall comply with this standard.

1.5.5 Nuts

1.5.5.1 Gereral

Tests shall be required only when nuts are heat treated
after forming and machining. Tests on finished nuts
shall not be required when the components have been
made by machining from fully heat-treated bar.

NOTE. Where testing of finished nuts is required by the purchaser this
should be stated at the time of enquiry and order (see appendix C).

1.5.5.2 Number of tests
Where tests are made (see 1.6.5.1), the number of tests
shall be as follows:
two nuts per 2000 or fraction thereof for each size
M16 (55 in) and smaller;

l)Ma.rk_ing BS 4882 : 1990 on or in relation to a product represents a manufacturer’s declaration of conformity, i.e. a claim by or on behalf of the
manufacturer that the product meets the requirements of the standard. The accuracy of the claim is therefore solely the responsibility of the
person makix_lg the claim. Such a declaration is not to be confused with third party certification of conformity, which may also be desirable,
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two nuts per 1000 or fraction thereof for each size
over M16 (% in) up to and including M36 (1% in);

two nuts per 200 or fraction thereof for sizes larger
than M36 (1% in).

The nuts shall be subjected to the tests specified in 1.5.1°

and, where stated in the order, 1.5.5.3.

1.5.56.3 Cone stripping test

Where required the grade of nuts specified in tables 28
and 29 up to 30 mm diameter (1% in) shall be submitted
to the cone stripping test described in appendix D.

NOTE. Where the purchaser requires a cone siripping test, this should
be stated at the time of enquiry and order (see appendix C).

1.5.5.4 Retests

If the results of any tests do not comply with the
requirements specified, twice the number of tests
specified in 1.5.5.2 shall be made for the test that failed.
The results of each retest shall comply with the
requirements of this standard.

1.5.6 Hardness testing, grade suffix M

1.56.6.1 General

The hardness values of bolting including nuts shall be in
accordance with the requirements of tables 1, 2 and 4.
The number of tests carried out shall be as given in
1.5.6.2 to 1.5.6.4.

1.5.6.2 Number of'tests: grades B7M, MB7M, 2HM
and M2HM

Providing in-process sampling, as part of a quality plan,
isused, either a final sample of 100 parts, or 10 % of the
batch (whichever is the greater), selected at random
from each heat treatment batch shall be subjected to
indentation hardness testing. Where required an
additional test shall be carried out on 100 % of the batch.
Failure of any one part to meet the hardness
requirements of tables 1, 2 and 4 shall result in the batch
being rejected or subject to 100 % indentation hardness
testing,

NOTE. Where the purchaser requires the test to be carried out on

100 % of the batch, this should be stated at-the time of enquiry and
order (see appendix C).

1.5.6.3 Number of’tests: grades LM, ML?M, L4{M,
ML4M, M7M, M4M, 7M and 4M

Bolting including nuts shall be subjected to 100 %
indentation testing, or 100 % electromagnetic hardness
testing followed by sample indentation testing; all parts
shall satisfy the requirements of tables 1, 2 and 4.
NOTE. When specified by the purchaser at the time of enquiry and
order (see appendix C) 100 % electromagnetic hardness testing
qualified by sample indentation hardness testing may be used. The
sample is to consist of a minimum of 100 parts selécted at random
from the batch, Failure of any one part to satisfy the requirements of
tables 1, 2 and 4 will result in rejection of the batch or 100 %
indentation hardness testing of the complete batch,

1.5.6.4 Governihg criteria in cases of dispute

In the event of a dispute, indentation not
electromagnetic hardness testing shall be used.
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Table 3. British Standard specifications for steels to be used in the manufacture of bolting

complying with BS 1768, BS 1769, BS 3692 and BS 6104 : Part 1 for pressure containing applications

Steel Bolting Bolting specification

British Steel Nominal size BS 1768 BS 1769 BS 3692

Standard type/grade strength grade strength grade BS6104:Partl
Me?ric Inc!l strength grade
series seriles
mm in

BS3111 0/3 =24 =<1 B B 4.8

BS 970 070M20 >24 >1

BS 970 080M40 =20 =¥ P — 6.8

BS3111 1/3 <20 <3

BS 3111 10/2 =30 =114

BS970 1356M44 >20 >

BS 1506 630 = 68 = 2V S — 8.8

BS 970 708M40 =68 =21

BS970 1356M44 =29 <1%

BS3111 1/3 =20 =%

BS3111 10/2 =30 =1

DSee 1.4.1 and 1.3.1

NOTE. See table 4 for general notes.
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—

Section 2. Metric series bolting

NOTE 1. This section relates to metric series bolting for use with 2.1 Studbolts

metric series pipe flanges, valves and fittings as referred to in BS 4504

and also for general pressure containing purposes. 2.1.1 General

Dimensional requirements are given for four designs of alloy steel The forms of the studbolts shall comply with those

studbolts, three designs of alloy steel studs and associated nuts, which . . .
use ISO n{et:ric screw threads in the following nominal dia.meter’s (see shown in figure 1(2), (b), (c) or (d). Dimensions shall be

figures 1 and 2). as given in 2,1.2 to 2.1.8 and tables 5 to 8.
M10 M24 - M36 M52
Mi2 M27 M39. M5E6
%‘é’ LM{gg xié ﬁ% Table 6. Tolerances on nominal length of
M20 M48 M72 studbolts: metric series
(M22) ﬁgg Nominal diameter Length Tolerances
Moo b Studbolts onlength
Mos [ omly mm mm
M100 sM24 <150 +0.75
> 150 +1.00
>M24 < M48 =180 +1.00
(Sizes M14 and M22 are non-preferred.) > 180 + 15
Metric hexagon bolts and screws (and associated nuts) may also be >M48 < M100 All ,i 2.00

used for flange bolting and in such cases selection should be made
from BS 3692 or BS 4190, except that the bearing area of bolts and
nuts ordered to BS 4190 has to be full-faced to comply with this
standard.

NOTE 2. BS 3692 specifies low and high tensile, medium carbon and
alloy steel hexagon bolts and nuts whereas BS 4190 specifies low
tensile ‘mild steel’ hexagon bolts and nuts.

Table 5. Diameter of plain portion, maximum and minimum sizes of studbolts : metric series
Nominal diameter Nominal diameter design Reduced diameter design
max. min,?? max. min,V
mm mm mm mm
M10X 1.5 10.0 9.78 7.49 7.27
MIl2 X 1.76 12.0 11.73 9.07 8.86
M14 X 2) 14.0 13.73 10.64 10.37
M16 X 2 16.0 15.73 12.54 - 12,27
M20 X 2.6 20.0. 19.67 15.71 15.44
M22 X 2.5) 22.0 21.67 17.61 17.34
M24 X 3 24.0 23.67 18.86 18.53
M27 X 3 27.0 26.67 21.71 21.38
M30 X3 30.0 29.67 24.56 24.23
M33 X3 33.0 32.61 27.41 27.08
M36X3 36.0 35.61 30.26 29.87
M39 X3 39.0 38.61 33.11 32.72
M42 X 3 42.0 41.61 36.96 35.67
M45 x4 45.0 44 .61 37.64 37.16
M48 x 4 48.0 47.61 40.38 39.99
MbB2 X 4 52.0 51.64 44.18 43.79
Mb6 X 4 56.0 55.54 47.98 47.69
M64 X 4 64.0 63.64 55.68 55.12
M70 X 4 70.0 69.54 61.38 60.92
M72 X4 72.0 71.54 63.18 62.72
M76 X4 76.0 76,64 67.08 66.62
M82 X 4 82.0 81.46 72.28 72.24
MO0 X 4 90.0 89.46 80.38 79.84
M95 X 4 95.0 94.46 85.11 84.57
M100 X 4 100.0 99.46 89.86 89.32
D Based on tolerance class h13 of BS 4500.
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Table 8. Length of point (see 2.2.6) For studbolts as in figures 1(b) and 1(c), the tolerances
for studbolts : metric series on the length of thread shall be plus 2 pitches, minus 0.
Nominal diameter Length 2.1.4 Length of reduced diameter portion
o The basic length of the reduced diameter portion shall

M10 L17 be 0.6 times the nominal diameter (see figure 1(d) and
M12 1.32 item (d)(5) of appendix C.

M14) 1.48
M16 1.48 The following tolerances shall apply to this dimension:
M20 1.80 . (a) +0.75, —0 mm for lengths up to and including

M22) 1.80 28 mmy;
%‘; g:gg () +1.50, —0 mm for lengths over 28 mm,
M30 2.09 2.1.5 Length of thread plus length of reduced
M33 2.09 diameter portion
xgg ggg The following tolerances shall apply to this dimension:
MA42 2:09 (a) £1.0 mm for nominal diameters up to and
MA45 2,70 ' including M48;
M48 2.70 (b) *2.00 mm for nominal diameters over M48 and
Mb52 2.70 up to and including M100.
MbE6 2.70
M64 2.70 : 2.1.6 Ends
M70 2.70 The ends of studbolts shall be finished with a point
M72 2.70 having an included angle of approximately 90 ° to a
M76 2.70 depth slightly exceeding the depth of thread. Nominal
M82 2.70 _ lengths of points for reference purposes shallbe as .
M90 2,70 ) given in table 8.
M95 2.70
M100 2.70

2.1.2 Nominal length

The tolerances on nominal length shall be as given in
table 6.
NOTE 1. The preferred nominal lengths are givenin table 7, If lengths '

other than these are requested (see appendix C) the increments of
length should be as given in table 9.

NOTE 2. Length of point is included in nominal length (see 1.2.2.1).

Table 9. Increments of nominal length of
studbolts: metric series
Nominal length ~ Imcrement
Over Up to and including
mm mm mm
— 65 b
65 200 10
200 300 20
300 — 25

2.1.3 Length of thread-:

For studbolts havjng plain portions as shown in figures
1(b), 1(c) and 1(d), the basic length of thread shall be
the nominal diameter plus 10 mm.
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COPYRI GHT 1999 British Standards Institute I nformati on Handl i ng Services,
August 16, 1999 02:44: 39



'BSI BS*4a882 90 MM lb24bbY 021182k D EM
BS 4882 : 1990

Section 2
e —————————————————  — —— — —— ]

Nominal length

Length of ]
poipt

(a) Studbolt threaded full length

4 Nominal length

Length of thread=
nominal dia.plus 10

— Dia. of plain portion

(b) Studbolt threaded each end with nominal diameter portion at centre

L Nominal length

Length of thread= R=2< M2k
nominal dia, plus 10

4>M24 < M52
‘ 6 >M52

LReduced dia.=0.95 %

min. minor dia.
(c) Studbolt threaded each end with reduced diameter portion at centre

Nominal length

) |« Length of reduced dia.

=0.6 x nominal dia.’
Length of thread=

nominal dia. plus 10

l —Dia. of plain portion

L R 10 min- LR:ZSMZA

Reduced dia.=0.95x lg;ngngsz
min. minor dia.

Length of thread
plus length of
 reduced dia.

(d) Studbolt threaded each end with two reduced diameter portions and nominal diameter portion at centre
Dimensions are in millimetres.

NOTE 1. Dimensions at each end are the same for all designs.
Centring holes are permitted in types (¢) and (d).

NOTE 2. For choice of length see note to table 7,

Figure 1. Dimensions of studbolts: metric series
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2.1.7 Diameter of plain portion

The diameter of the plain portion shall not exceed the

maximum values given in table b.

NOTE. The diameter of the reduced portion should be stated by the
purchaser in the order (see appendix C). Under normal conditions a
minimum of 0.95 times the minor thread diameter is used, but for
studs subject to particularly onerous conditions (such as high
temperature service) diameters less than this may be used.

2.1.8 Screw threads

Screw threads for studbolts for all materials other than
mild or carbon steel shall comply with the requirements
given in table 10.

Table 10. Pitch of screw threads for studbolts:
metric series

Nominal diameter Pitch

<M27 ISO metric coarse  (see BS 3643)
=M30 M43 3mm
= M45 < M100 4 mm

The ISO metric coarse pitch series shall be used
throughout the range of sizes for mild or carbon steel.
NOTE. The tolerance class should be stated by the purchaser in the
order (see appendix C), but for most conditions the following are
applicable;

(2) class 6g for carbon steel and grades MB7, ML7, MB7A, MB16,
MB16A, MB16B;

(b) class 6e for other materials.

2.2 Studs

2.2.1 General

The forms of the studs shall comply with those in
figure 2(a), (b) or (c). Studs shown in figure 2(a) shall
comply with BS 4439, covering sizes up to M39 and shall
have ISO coarse pitches. Studs to figures 2(b) and 2(c)
shall have pitches in accordance with 2.2.10.

The dimensions of studs to figure 2(b) or 2(c) shall be
as given in 2.2,2 to 2.2.11 and tables 5, 6 and 8 for
studbolts.

2.2,.2 Nominal length

The nominal lengths shall be in increments of 5 mm.

NOTE. The length of point is included in nominal length (see 1.2). The
tolerances on nominal length shall be as given in table 6.

2,2.3 Length of metal end of thread

For studs as shown in figures 2(b) and 2(c), the length
of full form thread at the metal end shall equal nominal
diameter except where high strength studs are used with
weak flange materials, in which case the metal end
threaded lengih shall be equal to 1.5 times the nominal
diameter. o

2.2.4 Length of nut end of thread

For studs as shown in figures 2(b) and 2(c), the basic
Iength of thread shall be as given in table 11,

Table 11.7Length of thread for studs: metric series

Nominal diameter Threadlength
mm
s MI12 Nominal dia. + 4
>M12 = M20 Nominal dia. + - 6
>M20 << M72 Nominal dia. +10

2,2.5 Length of reduced diameter portion

The basic length of the reduced diameter portion shall

be 0.6 times the nominal diameter (see figure 2(b)),
and shall be rounded up to the next whole millimetre.

The following tolerances shall apply to this dimension:
(a) +0.75, —0 mm for lengths up to and including
28 mm;

(b) +1.50, —0 mm for lengths over 28 mm.

2.2,6 Lengths of thread plus length of reduced

diameter portion

The following tolerances shall apply to this dimension:
(a) £ 1.0 mm for nominal diameters up to and
including M48;

(b) £ 2.0 mm for nominal diameters over M48 and
up to and including M72.

2.2.7 Ends

The nut ends shall be finished with a point having an
included angle of approximately 90 ° to a depth slightly
exceeding the depth of thread. Lengths of points shall
be as given in table 8.

The metal ends shall be finished as follows:

(a) for studs as illustrated in figure 2(b) the corner
shall be broken at 45 ° to give a smooth edge;

(b) for studs as illustrated in figure 2(c) the end
dimensions shall comply with the scale of sizes given
in table 12.

Institute
02: 44: 39

Table 12, Stud dimensions: metric series
Nominal Ring contact Ring contact | Length of plain
diameter | diameter radius ring portion

mm ) mm mm
M10toM12 | Nominaldia, —5 | 1 51
M14toM27| Nominaldia.—6 | 1.5 |16
M30toM72 | Nominaldia.—8 | 2 8
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Nominal length

Length of
point

(a) Stud threaded each end without recess (see 2.2.1)

Length of thread ) Metal end length

plus length of of full form thread
reduced dia. = nominal.dia.
Length of reduced dia.
=0.6 x nominal dia. N /Corner broken
R=2EM2 R1.0 min. |__Dia.of plain
L>M2L L M52 portion
6 >M52 L Reduced dia.=0.95 x minor dia.

(b) Stud threaded each end with recess to lock on threaded run out

Length of- ] )
fhregud ' _Length of plain
th of - ring portion
Length of _pulie Reduced dia. , )
point . [ =0.95 x min. minor dia. Ring contact radius
i -
_ Dia. of ring
contact
R=2<M24
£>M24EK M52
6>MS52

(c) Studthreaded each end withrecess tolock againstbottom ofhole

Dimensions in millimetres.

NOTE 1. Centring holes are permitted in types (b) and (c).
NOTE 2. See item (d)(4) of appendix C.

Figure 2. Dimensions of studs: metric series
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2.2.8 Diameter of plain portion

2.2.9 Diameter of reduced portion

the maximum values given in table 5.

2.2.10 Screw threads

requirements given in table 13.

‘BSI BIxuygs2 90 MM 1k246LY 0211829 b

The diameter of the plain portion shall be to the
maximum and minimum sizes shown in table 5.

The diameter of the reduced portion shall not exceed

NOTE. The diameter of the reduced portion should be stated by the
purchaser in the order (see appendix C). Under normal conditions a
minimum of 0.95 times the minor thread diameter is used, but for
studs subject to particularly onerous conditions (such as high
temperature service) diameters less than this may be used.

Screw threads for studs of all materials other than low
and medium carbon steel shall comply with the

metric series

Table 13. Pitch of screw threads for studs:

Nominal diameter Pitch

BS 4882 : 1990

?—_————_

NOTE 1. Forlowand medium carbonsteel it is permissible to use the
ISO metric coarse pitch series throughout the range of sizes for low
and medium carbon steel.

NOTE 2. The tolerance class (see BS 3643) should be stated by the
purchaser in the order (see appendix C), but for most conditions the
following are applicable:

(a) the metal end of studs should be to tolerance class 4h for all
materials;

(b) the nut end of studs should be to the following classes:

(1) class 6gfor carbon steel and grades MB7, ML7, MB7TA, MB16,
MB16A, MB16B;
(2) class 6e for other materials.

2.2.11 Tolerances on nominal length

The tolerances on nominal length shall be as shown in
table 6.

2.3 Nuts for use with metric series
studbolts and studs
2.3.1 Dimensions

Nuts shall comply with the dimensions and tolerances
given in table 14.

COPYRI GHT 1999 British Standards Institute
August 16, 1999 02:44: 39

s M27 ISOmetriccoarse  (see BS 3643)

>M30 << M42 3mm

>M4b<MT72 4 mm

Table 14. Dimensions of hexagon nuts; metric series

Nominal size Width across flats s ‘Width across corners e Thickness m Tolerance on

and pitch max. min. min. max. min. squareness

min mm mm mm mm mimn

MI10Xx 15 16.00 16.567 17.69 8 7.42 0.29
M12 x 1.76 18.00 17.57 19.85 10 9.42 0.32

M14 X 2) 21.00 20.16 22,78 11 10.30 0.37
M16 X 2 24,00 23.16 26.17 13 12.30 041
M20 x 2.5 30.00 29.16 32.95 16 . 15.30 0.561

(M22 x 2.5) 34.00 33.00 37.29 18 17.30 0.64
M24x3 36.00 35.00 39.65 19 18.16 0.61
M27x 3 41.00 40.00 45.20 22 21.16 0.70
M30x 3 46.00 45.00 50.85 24 23.16 0.78
M33 x 3 50.00 49.00 55.37 26 25.16 0.86
M36 X 3 556.00 - 53.80 60.79 29 28.16 0.94
M39x 3 60.00 58.80 66.44 31 30.00 1.03
M42 X 3 65.00 63.80 72.09 34 33.00 1.11
M45 X 4 70.00 68.80 77.74 36 35.00 1.20
M48 X 4 75.00 73.80 83.39 38 37.00 1.29
MbH2 X 4 80.00 78.80 89.04 42 41.00 1.37
Mb56 x 4 85.00 83.60 94.47 45 44.00 1.46
M64 x 4 95.00 93.60 105.77 51 49.80 '1.63
M70x 4 100.00 98.60 114.42 56 54.80 1.76
M72 x4 " 105.00 103.60 117.07 b8 56.80 1.81
M76 X 4 -110.00 108.60 122.72 61 59.80 1.89
M82 x4 120.00 - 118.60 134.01 66 64.80 2.02
MO0 x 4 130.00 128.60 146.32 72 70.80 2.20
M95 X 4 135.00 133.60 150.97 76 74.80 2.31
M100 x4 145.00 143.60 162.27 80 78.80 242

NOTE. The dimensions are llustrated in figure 3.
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2.3.2 Faces Table 15. Pitch of screw threads for nuts:

Nuts shall have a chamfer of approximately 30 ° on the metric series

non-bearing face only, The bearing face shall be full Nominal dia. | Pitch

faced. The bearing face shall be machined, or have a <M27 | 1SO metric coarse

surface equal to that produced by machining. (see BS 3643) Class 6H (see item (d)(6)

=M30=<<M42 | Smm of appendix C)

The faces of the nut shall be square to the axis of the — M45<M100 | 4mm

thread of the nut within the tolerances given in table 14
(see figure 3 and appendix E).

' 2.3.3 Screw threads The ISO metric coarse pitch series shall be used

- - throughout the range of sizes for low and medium \
Screw threads for all materials other than low and carbon steel. '
medium carbon steel shall comply with the : )

requirements given in table 15. The screw threads in nuts shall be concentric with the

hexagons within a tolerance of 2 IT13, FIM (see BS 6322
: Part 1), using the width across flats as reference datum.

NOTE. See table 14,

Figure 3. Dimensions of hexagon nuts: metric series
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Section 3. Inch series bolting

NOTE 1. This section of this British Standard relates to inch series
bolting for use with inch series pipe flanges, valves, and fittings as
specified in British Standards such as BS 10, BS 1560 and BS 3293 and
also for general pressure containing purposes.

Dimensional requirements are given for four designs of studbolts,
three designs of alloy steel studs and associated nuts, which use ISO
inch (Unified) screw threads in the following diameters (see figures 4
and 5).

Ybin in 2in
%in 1%in 2%4in
%4in 1%4in 2% in
7in 1%in 2%in These sizes not specified for
lin 1%in 3in normal series nuts
1%in 1%in 3¥in
8%in
4in

Inch series bolts and screws (and associated nuts) may also be used
for flange bolting and in such cases selection should be made from
BS 1768 or BS 1769.

NOTE 2. BS 1768 specifies low and high tensile medium carbon and
alloy steel hexagon bolts and nuts, BS 1769 specifies low tensile mild
steel hexagon bolts and nuis (heavy series).

3.1 Studbolts

. 3.1.1 General

The forms of the studbolis shall comply with those
shown in figure 4(a), (b), (¢) or (d). Dimensions shall be
as given in 8.1.2 to 8.1.8 and tables 16 to 19.

3.1.2 Nominal length

The tolerances on nominal length shall be as given in
table 17,
NOTE 1. The preferred nominal lengths are given in table 18. Iflengths

other than these are requested (see appendix C) the increments of
nominal length should be as follows:

(a) ¥4 in for lengths up to and including 12 in;
(b) ¥ in for lengths over 12 in.

NOTE 2. The length of point is excluded from the nominallength (see
1,2,2.1).

3.1.3 Length of thread

For studbolts having plain portions as shown in figures
4(b), (¢) and (d), the basic length of thread shall be
equal to the nominal diameter plus 0.375 in.

For studbolts in figures 4(b) and 4(c), the limits on the
length of thread shall be plus 2 pitches, minus 0.

3.1.4 Length of reduced diameter portion

The basic length of the reduced diameter portion shall
be equal to 0.6 times the nominal diameter (see figure
4(d) and item (d) (5) of appendix C).

" The following tolerences shall apply to this dimension:

(a) +0.030,—0 in for lengths up to and including 1.2
in;

(b) +0.060,—0 in for lengths over 1.2 in and up to
and including 2.1 in.

Institute
02: 44: 39
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Length of -
point

Nominal length

Length of thread=

(a) Studbolt threaded full length

Nominal 'lengfh

naminal dia. plus 0.375

——Dia, of plain portion

Length of thread =

(b) Studbolt threaded each end with nominal diameter portion at centre

Nominal length

nominal dig. plus.0.375

Min. R=1/8 <1

3/16>1< 2
Vi >2

Length of thread

L Reduced dia.=0.95x minor dig.

(c) Studbolt threaded each end with reduced diameter portion at centre

Nominal length

e

plus length of
reduced dia.

Length of thread=

!

nominal dia. plus 0.375

. tength of reduced dia.
=0.6 x nominal dia.

—— Dia. of plain portion

Dimensions are in inches,

R0.375 min.

T—Reduced dia.=0.95x%

min. minor dia.

Figure 4. Dimensions of studbolts: inch series

d

(d) Studbolt threaded each end with two reduced diameter portions and nominal diameter portion at centre

NOTE 1. Exclusion of length of points from nominal length is in agreement with USA oil industry practice.
NOTE 2. Dimensions at each end are the same for all designs. Centring holes are permitted in types (c) and (d).
NOTE 3. For choice of length see note to table 18.

Min. R=1/g <1
=3/16>1<2
=V >2
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3.1.5 Length of thread plus length of reduced
diameter portion

The following tolerances shall apply to this dimension:

(a) £0.030 in for lengths up to and including 2 in;
(b) +0.060 in for lengths over 2 in and up to and
including 6 in,

3.1.6 Ends

The ends of studbolts shall be finished with a point
having an included angle of approximately 90 ° to a
depth slightly exceeding the depth of thread. Nominal
lengths of points for reference purposes shall be as
given in table 19.

8.1.7 Diameter of plain portion

The diameter of the plain portion shall not exceed the
maximum values given in table 16.

NOTE. The diameter of the reduced portion should be stated by the
purchaser in the order (see appendix C). Under normal conditions a
minimum of 0.95 times the minor thread diameter is used, but for
studs subject to particularly onerous conditions (such as high
temperature service) diameters less than this may be used.

Table 16. Diameter of plain portion, maximum
and minimum sizes of studbolts : inch series
Nominal Nominal dlameter Reduced diameter
diameter | design design
max, min. max. min.

in in in in in

%] 0.500 0.496 0.373 0.364

%% 0.625 0.619 0.474 0.464

%4 0.750 0.744 0.681 0.571

Kz 0.876 0.867 0.685 0.676
1 1.000 0.992 0.786 0.774
1% 1.126 1.117 0.905 0.893
1Y4 1.250 1.242 1.022 1.010
134 1.376 1.366 1.142 1.126
1% 1.500 1.490 1.260 1.244
154 1.626 1.615 1.381 1.365
134 1.760 1.740 1.498 1.482
14 1.876 1.865 1.620 1.604
2 2.000 1.990 1.732 1.716
24 2.250 2.240 1.968 1.952
21 2.600 2,490 2.210 2.192
2% 2.750 2.740 2.440 2.422
3 3.000 2.990 2.685 2.667
3% 3.600 3.486 3.160 3.138
3%4 3.750 3.735 3.397 3.8375
4 4.000 3.985 3.635 3.613
DBased on tolerance class h 18 of BS 1916.

3.1.8 Screw threads

Screw threads shall be ISO Unified inch coarse pitch
series (UNC) for sizes up to and including 1 in diameter,

and 8 threads/in (8 UN series) for sizes 114in and above
in accordance with BS 1580,

NOTE. The tolerance class should be stated by the purchaser in the
order (see appendix C), but for most conditions the following are
applicable:
(a) class 2A (see BS 1580) for grades B7, L7, B7A and B16, B16A,
. B16B;
) ciass 2AG for other materials.

Table 17. Tolerances on nominal length of
studbolts : inch series
Nominal diameter Length Tolerances onlength
in in in
=1 =6 + 0.030
>6 + 0.045
<7 * 0,045
>1 <2 >7 + 0,060
>2 =14 All + 0.076

Institute
02: 44: 39
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Table 19. Length of point (see 3.2.6) for
studbolts: inch series

Nominal diameter Length

in in

17 0.057

% 0.066

%4 0.071

8 0.078

1 and greater 0.087

3.2 Studs

3.2.1 General

The forms of the studs shall comply with those in figure
5(a) or (b) or (). Studs to figure 5(a) shall comply with
BS 2693 : Part 1, covering sizes up to 1% in nominal
diameter. Pitch details shall comply with 3.2.10.

The dimensions of studs to figure 5(b) shall be as given
in8.2.2 t0 3,2.10 and tables 16, 17 and 19 for studbolts.

3.2.2 Nominal length
The nominal lengths shall be in the following
increments:
(a) increments of 14 in for lengths up to and
including 5 in;
(b) increments of ¥ in for lengths above 6 in.
NOTE. Nominal length excludes length of point (see 1.3.3.1).

The tolerances on nominal length shall be as given in
table 17.

38.2.3 Length of metal end of thread

For studs to figure 5(b) the length of full form thread at
the metal end shall be the nominal diameter except
where high strength studs are used with weak flange
materials in which case the metal end threaded length
shall be equal to 1.5 times the nominal diameter.

3.2.4 Length of nut end of thread

For studs as shown in figure 5(b) the basic length of
thread shall be as given in table 20.

Table 20. Length of thread for studs:
inch series

Nominal diameter Thread length
in in

<% Nominal dia. + V4
> <2 Nominal dia. + %
> 2la<s4 Nominal dia. + 35

BS 4882 : 1990
e —

3.2.5 Length of reduced diameter portion

The basic length of the reduced diameter portion shall
be 0.6 times the nominal diameter (see figure 5(b)), and
shall be rounded up to the next Vie in.

The following tolerances shall apply to this dimension:
(a) +0.030,—0 in for lengths up to and including
14 in;

(b) +0.060,—0 in for lengths over 114 in.

8.2.6 Length of thread plus length of reduced

diameter portion

The following tolerances shall apply to this dimension:
(a) %0.080 in for lengths up to and including 2 in;
(b) *£0.060 in for lengths over 2 in and up to and
including 6 in.

3.2.7 Ends

The nut ends shall be finished with a point having an

included angle of approximately 90 ° to a depth slightly

exceeding the depth of thread. Lengths of poinis shall
be as given in table 19.

The metal ends shall be finished as follows:
(a) for studs as illustrated in figure 5(b) the corner
shall be broken at 45 ° to give a smooth edge;

(b) for studs as illustrated in figure 5(c) the end
dimensions shall comply with the scale of sizes given
in table 21.

Table 21. Stud dimensions: inch series

Nominal Ring contact Length of plain
diameter diameter ring portion
in in in

= Nominal dia. — V4 4

> 18 Nominal dia. — %6 %16

3.2.8 Diameter of plain portion

The diameter of the plain portion shall be to the
maximum and minimum sizes shown in table 16.

3.2.9 Diameter of reduced portion

The diameter of the reduced portion shall not exceed
the maximum values given in table 16.

NOTE. The diameter of the reduced portion should be stated by the
purchaser in the order (see appendix C). Under normal conditions a
minimum of 0.95 times the minor thread diameter is used, but for
studs subject to particularly onerous conditions (such as high
temperature service) diameters less than this may be used.
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Length of Nominal {ength -

point

(a) Stud threaded each end without recess (see 3.2.1)

Length of thread
- plus length of

reduced dia.
Length of reduced dia. Metal end tength
=0.6 x nominal dia. — - of ful_lngcirgi(flhreud
Length of =nom )
thread
:;-;iinr?fth O e - /Corner broken
|
| Y

Min.R =178 <1 AN R0.375 min. | _Dia.of plain

=3116>1<2 portion
=1/4 >2 L—Reduced dia.=0,95 x minor dia,

(b) Stud threaded each end with recess to lock on thread runout

..Length of plain

et of if.ﬁng’rg of ring portion
ENGIN 07 _ ! | g1 1FEQ Reduced dia : .
; - . . R
point =0.95 xmin.minor dia. ing contact radius
[ | :
- Dia. of ring
contact
Y |
R=1/8<1
=3/1631< 2
=Vi>2

(c) Stud threaded each end with recess to lock against bottom of hole

Dimensions are in inches,

NOTE 1. Centring holes are permitted in types (b) and (c).
NOTE 2. See item (d) (4) of appendix C.

Figure 5. Dimensions of studs: inch series
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8.2.10 Screw threads

Screws threads shall be ISO Unified inch coarse pitch
series (UNC) for sizes up to and including 1 in diameter,
and 8 thread/in (8 UN series) for sizes 144 in and above,
in accordance with BS 1580.

NOTE. The tolerance class (see BS 1580) should be stated by the
purchaser in the order (see appendix C), but for most conditions the
following are applicable:

(2) the metal end of studs should be to the tolerance class 2A for

all materials;

(b) the nut end of studs should be to the following tolerance

classes:

(1) class 2A for B7, L7, B7A and B16, B16A, B16B;

(2) class 2AG for other materials.

3.2.11 Tolerances on nominal length

The tolerances on nominal length shall be as shown in
table 17.

3.3 Nuts for use with inch series studbolts
and studs

3.3.1 Dimensions

Nuts shall comply with the dimensions and tolerances

given in table 22 or 23. _

NOTE. Nuts of the following grades (see table 4) should be supplied
as heavy series (see table 22) unless the purchaser requests the
normal series: 2H 4 L4 7 8C 8T

3.3.2 Faces

Heavy series nuts (see table 22) and normal series nuts
(see table 23) shall have a chamfer of approximately 30 °
on the non-bearing face. The bearing face shall be
finished with either a washer face or a chamfer of
aproximately 30°.

The bearing face shall be machined or have a surface
finish equal to that produced by machining.

The faces of the nut shall be square to the axis of the
thread of the nut within the tolerances given in tables 22
and 23 (see figures 6 and 7) when tested as described in
appendix E.

3.3.8 Screw threads

Screw threads shall be ISO inch (UNC) for sizes up to
and including 1 in diameter and 8 threads/in (8 UN
series) for sizes 1% in diameter and above in
accordance with BS 1580 and shall conform to the
tolerances for class 2B specified in that standard.

NOTE. Seeitem (d) (6) of appendix C.

The screw threads of nuts shall be concentric with the
hexagon within a tolerance of 2 IT13, FIM, using the
width across the flats as the reference datum.
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Table 22. Dimensions of heavy series nuts: inch series
Nominal Threads ‘Width across Width Washer face Thickness Tolerance
size perinch flats across m on
s corners N squareness
e Diameterd, Thickness
max. min, max. max. min. c max. min.

in threads/in in in in in in in in in in

17 13 0.875 0.85 1.01 0.836 | 0.808 | Y64 0.504 | 0.464 | 0.015

5% 11 1.062 1.031 | 1.23 1.013 | 0.979 | Y64 0.631 | 0.587 | 0.016

4 10 1.250 1212 | 144 1.189 | 1.150 | VY64 0.768 | 0.710 | 0.019

(%) 9 1.438 1.394 | 1.66 1.366 | 1.324 { Y64 0.885 | 0.833 | 0.023
1 8 1.625 1.675 | 1.88 1.639 | 1.496 | Y64 1.012 | 0.956 | 0,023
1% 8 1.812 1.756 | 2.09 1.710 | 1.668 | Y64 1.139 | 1.079 | 0.027
1V4 8 2.000 1.938 | 231 1.892 | 1.841 | Y4 1.251 | 1.187 | 0.027
135 8 2.188 2.119 | 2.3 2.070 | 2.013 | Y64 1.378 | 1.310 | 0.030
1% 8 2.375 2.3 2.74 2.251 | 2.185 | Ve 1.5605 | 1.433 | 0.030
158 8 2,662 2.481 | 2.96 2433 | 2.857 | Ysa 1.632 | 1.656 | 0.030
1%4 8 2.760 2.662 | 3.18 2.605 | 2.629 | Y64 1.769 | 1.679 | 0.030
1% 8 2.938 2.844 | 3.39 2.779 | 2.702 | Yea 1.886 | 1.802 | 0.035
2 8 3.125 3.025 | 3.61 2.949 | 2.874 | Vb4 2,013 | 1.925 | 0.035
2V4 8 3.600 3.388 | 4.04 3.296 | 3.219 | Va2 2.251 2,155 | 0.040
2Ve 8 3.876 3.76 4.47 3.65 3.663 | l42 2.605 | 2,401 | 0.045
234 8 4.2560 4.112 | 4.91 4.012 | 3.906 | Y52 2.769 | 2.647 | 0.050
3 8 4.625 4475 | 5.34 4.873 | 4.251 | Y5 3.013 | 3.893 | 0.055
1% 8 5.376 5.2 6.21 5.061 | 4.94 %73 3.5606 | 3.370 | 0.060
3% 8 5.750 5.563 | 6.64 5.42 5.27 Vaa 3.760 | 3.616 | 0.065
4 8 6.125 5.926 | 7.07 b.78 b.62 142 4,014 | 3.862 | 0.070
NOTE., The dimensions are illustrated in figure 6.

] 30/0\\ _»130°

Q
£

NOTE. See table 22,

Figure 6. Dimensions of heavy series nuts: inch series
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NOTE. See table 23.

Dimensions of normal series nuts: inch series
Nominal Threads Width across Width Thickness Tolerance
size perinch flats across m on
s corners squareness
_ e
max. min. max. max. min.

in threads/in | in in in in in in

Y 13 0.750 0.736 | 0.866 0.448 { 0.427 | 0.013

58 11 0.938 0.912 | 1.083 0.569 | 0.635 | 0.014

Ya 10 1.125 1.100 | 1.299 0.644 | 0.625 | 0.017

[z 9 1.312 1.282 | 1.616 0.754 | 0.724 | 0.020
1 8 1.5600 1.470 | 1.732 0.871 | 0.831 | 0.020
1% 8 1.688 1.657 | 1.949 0.979 | 0.939 | 0.024
1Va 8 1.875 1.830 | 2.165 1.080 | 1.030 | 0.024
134 8 2.062 2.017 | 2.382 1.188 | 1.138 | 0.026
1% 8 2.250 2.205 | 2.698 1.295 | 1.245 | 0.026
154 8 2.438 2.378 | 2,808 1.406 | 1.353 | 0.028
134 8 2.625 2.665 | 3.031 1.610 | 1.460 | 0.030
1% 8 2,812 2.752 | 3.250 1.621 | 1.667 | 0.030
2 8 3.000 2.940 | 3.464 1.785 | 1.676 | 0.030
NOTE. The dimensions are illustrated in figure 7.

S m

A

—
-

i

Figure 7. Dimensions of normal series nuts: inch series
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Appendices

Appendix A. Notes on bolting for service at
elevated temperatures

A.1 Important note

This appendix is by no means comprehensive and
purports only to indicate the main aspects, particularly
with regard to materials, to be borne in mind by
designers when selecting bolting for flanges.

It is important that its contents should not be taken as
an authoritative guide on the subject of joint design or a
firm criterion on bolting procedures.

For details of further information regarding flange
bolting see BS 5500, BS 1506 and BS 4504.

The strength of bolting at a flange or valve joint depends
on the bolting material and the bolt or studbolt
dimensions. :

The actual performance of a bolted assembly at elevated
temperature depends upon the service temperature(s),
the duration of the service, and the load induced by the
assembly (tightening) operation, in addition to the
particular grades of bolt(s), stud(s), nut(s), and washers
used. Joint tightness requires these performance
characteristics to be suitable for the particular type of
joint and gasket (if any) employed.

Recognition of these interdependent factors is
necessary in making a correct selection of bolting
components, and in using a suitable assembly
technique, in order to ensure satisfactory high
temperature high pressure service.

It is essential to choose bolting that is compatible with
the flange material in respect of the thermal expansion
characteristics.

A2 Allowable bolting stress

In a high temperature joint the fasteners have to provide
the load required to initially seat the gasket at ambient
conditions and that required during operation to clamp
the joints faces and/or the gasket together with
sufficient force to resist the pressure load and prevent
leakage for the design retightening period. It is essential
that the fastener material and initial tightening stress
are selected to meet these different loading
requirements, taking account of stress relaxation (see
A.3). ) ) :
The gasket seating load is usually higher than and
generally independent of that imposed by the pressure.
Values of the gasket loading required for initial seating
and the minimum gasket loading required to maintain

- sealing for various types of gasket are given in the
relevant flange and pressure vessel standards, e.g.
BS 5500.
The values of allowable bolting stress for use at elevated
temperatures given in the various valve, flange and

pressure vessel standards, are those which should be
used to determine the size and number of bolis required
to maintain the joint seal for the typical service life
between retightening. The materials listed in this bolting
standard will withstand the higher stresses required for
initial gasket seating without fracture or significant
yielding. '

Table 24, extracted from BS 5500, gives the
recommended design stress values for flange bolting
materials used in pressure vessels designed to BS 5500.

A.8 Stress relaxation

" Relaxation of stress at constant strain occurs in all

fasteners operating at temperatures above about 300 °C.
The initial elastic stress applied to the fastener therefore
gradually reduces until it is retightened. The stress
relaxation characteristics of a fastener material dictate
its performance in a particular joint assembly.
Laboratory determined stress relaxation data are
available for the special steels that have been developed
for bolts for high temperature service.

BS 3500 : Part 6 covers standardized methods for testing
and comparing stress-relaxation properties of metals
and alloys.

Stress-relaxation properties of steels for bolting have
been the subject of work for many years. Unlike the case
of short-time tensile strength and extended time stress-
rupture properties there has not been a coordinated
effort to assess stress-relaxation characteristics of
steels for bolting. However, individual users of bolting
and steelmakers have obtained data on steels of specific
interest to them, a case in point is given in tables 25, 26
and 27 for low alloy steels investigated extensively by a
British steel manufacturer.

Properties for a range of steels are published in

DIN 17240. .

Properties for a wide range of alloys have been
published in AST DS60 which was prepared for The
Metal Properties Council and ASTM-ASME-MPC Joint
committee on the effect of temperature on the
properties of metals.

This compilation confirms that considerable effort has
been expended but highlights the need for use of
standard techniques (as to BS 3500 ; Part 6) and the
values of assessing systematically the properties of
many casts of steel to provide an appropriate basis for
use in designs, as the case of data given in tables 25, 26
and 27.

A.4 Properties atelevated temperatures in British
Standard Specifications

Tt is established policy to include data on proof stress
and stress-rupture in the specifications, based on

36

COPYRI GHT 1999 British Standards

Institute

August 16, 1999 02:44: 39

I nformati on Handl i ng Services,



BSI BISx44882 90 W ll:E'-H:E“I 0211841 7 W

1990

BS 4882

A

g
&,
Q

2

“UOPEXL[OT SSATIS AATIEFAU JIGIYXD 0 S[qET [BHSYE ¢z

“POPUDLIIIOIDT SINTRA ) WIOLL
Siqeroardde Topp AeuI SeSSA1S 9[0q S} PUB UOKRIAPISU0D Te109ds saambox ‘sagier} o USISep 9u) SE [[om SB ‘SoBUE[ PUe $10%sES ‘S110q 10 STELIAEUI JO uondses atpg suoryeonidde smyeraduray ySy 19 10,7
. £O[e umIuTuIMTe WINTIEI) WMoy
69 (06 |OTT|TET (29l |¥LT|L8T|¥6T [96T|L6T|86T|861 (861002202 |20z |%02|¥0g|c0z| 90z ] Loz v (vosgepeBzesyse) | ©C %E.%wqﬂ%ﬁsﬁsﬁ%“ﬁ
[99]S UINIUIOIYD [y 21U
69 |06 |art [eet |ver |cer|oer |96t |ogt | Let | et [ser | set|6et| 151 | 2p1 | op1 v (a1 9Pei5 288Y 5) SIS L
18 |28 |86 |00T|BIT| %21 98T | 8¥T|¥A1| 208 61> (Xgd epei3 788y 59) [EES
GL.|8L (L |¥L |82 9L |L. |8. |64 |8 |28 |56 |601|62r w (ned ope18 288y S) WNURPGA[On 2o
WNMUOIYO dTTIdISNY
€6 |66 |90T |11 |92 |6S1|coT| 991|681 602 e (X084 apeid zgsy S9)
VL |98 |98 |48 |28 |28 |88 |88 |06 |26 |26 |%0T|8Y1|82I 1\ (08 opeB ggsy Sg)
6L |78 |06 |96 |L0T|6TT|0ST|%%T|2LI| 102 IS (X18d opeis zgsy sd) TeasadA1g/8T
8¢ (89 (oL [8L |eL €L |¥L |9L 9L |6L |e8 |06 |801|92T i (I8g opeiB zgsy o) [OXORI UINIWOD OPU=ISnE
PazIIqeElS
¢L |08 |28 |¥6 |90T|2T1 83T |a¥I|691] 002 61> (X8g 9pea3 2887 5d) TeessadA1g/g1
79 {99 |89 [69 JOL |12 |G |92 |22 |08 {€8 |68 |901|97T v | (8goperd gesysa) TOOII WINUIORYO OJIUSISTY
’ 9915 U0IO
19 |66 |QT1[06T|98T | OFT [SPT |61 | 28T | 691 291|801 |¥LI 001 s (vo1g apesd ggsy ) ﬁﬁéeﬂa%a%aﬁﬂsw%&m
g
g6 |oTT|08T| 771 |ect | et | 09T | 6ot 01T | 8T | 281 |61 00T S (o1 opes8 7887 56D AEpGou MIOR 0 1
YET 991 [ 09T [ SOT | 89T | 041 | 62T | 06T 001 = (9gopeiB g8y 59 19915 WMTWIOIYD % ZY
8TT | 9%T | 21| 86T | €91 | g9t | 201 | 18T | 86T 001 = (v.,a9pesd 7887 59)
LT | €T | THT | 9T | 291|897 | pLI 001 €9 < [es)s umuspqAow
O%T | 89T |$ST | 89T | L01 | 181 | 261 89 s (U129 9pe18 5887 59) WIREUIORYD % |
|18 |2 |ert|oer 89> (9p9per3 0617 59)
611|621 | 681 | %L1 | 26T 89> (8'89peiZ 2698 S
19 |9L (98 {68 |g6 LIS (1119061 S 199)S UOGIED PUE PTIY
09L | 96L|00L [2L9 | 0291529 | 009 | 28 | 09 | 925 | 009 | 9L¥ | 05 | S2¥ | 00% | 0se | 0oe | 0sg | 00z | 00T | 0g (o)
Surpasax? Jou (9,) seamyersdurey rerom uBIsop 10§ ANEE\Z.V SSI11S UBISIP PAPUIWIOIY I9jeurer(y SIIUIIAFA S TeLI)BIA

8861 : 009¢ SEJIO 7'1'$'€ S[4L) Y1 2IUEPI02DE U S[ELIAJEW SUTY[0q IBUB[ 10] SON[EA SSOI)S USISOP PIPUSNINI0IFY H OIqE,

37

I nformati on Handl i ng Services,

Institute

1999 02: 44: 39

COPYRI GHT 1999 British Standards

August 16,



'BSI BSxudée 90 M 1b24b6Y 0211842 9 HE

BS 4882 : 1990

Appendix A

analysis of data collected by Technical Committee

ISM/73/-/1, Elevated and low temperature properties of

steels.

BS 1506 is the specification for steel used in this
standard and it is intended that as data becomes

available in a suitable form for the elevated temperature

properties of the steels that data will be used for

recommending values to be published in BS 1506.

Organizations obtaining data on stress-relaxation

properties can assist in the work of ISM/73/-/1 by
submitting results of their tests, details of the steel
tested (using the recommendations given in BS 3500 :

Part 6) and the size of material to the BSI offices for the

attention of the secretary of ISM/73/-/1.

Table 25. Mean stress-relaxation properties of bars stressed to give a
strain of 0.16 % (steel 1V1 %Crl: %Mo, related to type 631-850 of BS 1506)

Temperature Residual stress N/mm? (tonf/in?) at

1000h 3000h 10000h 30000
°C )
350 211(13.6) 208 (13.5) 205 (13.3) 201 (13.0)
400 198 (12.8) 191 (12.4) 179 (11.6) 164 (10.6)
450 157 (10.1) 142 ( 9.2) 118( 7.6) 96 ( 6.2)
500 93( 6.0) 61( 3.9 30( 1.9

air cooled,

NOTE 1. Extract from a steel manufacturer’s published data.

NOTE 2. Heai-treated condition: 840 °C to 900 °C oil-quenched, and tempered at 600 °C to 700 °C,

Table 26. Mean stress-relaxation properties of bars stressed to give a
strain of 0.15 % (steel 1V4 %CrMoV, related to type 671-850 of BS 1506)

Temperature Residual stress N/mm? (tonf/in?) at

1000h 3000 h 10000 h 30000h
°C
400 234 (15.1) 224 (14.5) 215(13.9) 192 (12.4)
450 188 (12.2) 174 (11.2) 157 (10.2) 141( 9.1)
500 136 ( 8.8) 114( 7.4) 83( 5.4) 47( 3.0)

air cooled.

NOTE 1. Extract from a steel manufacturer’s published data.
NOTE 2. Heat-treated condition: 930 °C to 970 °C oil-quenched, and tempered at 650 °C to 720 °C,

Table 27. Mean stress-relaxation properties of bars stressed to give a
strain of 0.15 % (steel 1 %CrMoVBTI, related to type 681-820 of BS 1506)

Temperature Residual stress N/mm? (tonf/in?) at

1000h 3000h 10000h 30000h
°C
400 247 (16.0) 237 (15.3) 224 (14.5) 212 (18.7)
450 216 (14.0) 203 (13.1) 188 (12.2) 173 (11.2)
500 180 (11.6) 163 (10.5) 141( 9.1) 118( 7.8)
550 134( 8.7) 106 ( 6.9) 70( 4.5) 42 ( 2.7
600 61( 3.9 30( 1.9

NOTE 1. Extract from a steel manufacturer's published data.

NOTE 2. Heat-treated condition: 970 °C to 10.10 °C oil or water quenched, and tempered at 660 °C to
730 °C for not less than 2 h, air cooled.
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Appendix B. Notes on bolting for service at
low temperatures

B.1 General
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Appendix C. Information to be supplied
by the purchaser

The following information should be quoted on the
purchaser’s enquiry and order:

COPYRI GHT 1999 British Standards
August 16, 1999

Design and construction codes for pressure
containment equipment require that materials have
adequate notch toughness to ensure freedom from risk
of brittle fracture. In the case of bolting and many other
components the notch toughness is determined by using
the Charpy V-notch impact test. The codes and the
materials specifications specify minimum energy for
fracture at a given test temperature.

B.2 Application of bolting

B.2.1 BS 5500 covers the use of bolting at low
termperatures in the following extract and table from
BS 5500 : 1988 for vessels required to operate at low
temperatures:

‘2.1.2.4 Bolis and nuts shall comply with the material
specifications listed in tables 3 and 4 of BS 4882 : 1973
or table 3 of BS 1473 : 1972.

Table 2.2.2 specifies bolting material suitable for use at
low temperature and the minimum design temperature
for each material.’

NOTE. In table 2.2.2 the materials are taken from BS 1506 : 1958.
B.2.2 BS 2654 and BS 5387, storage tanks, also specify
bolting based on use of BS 1506.

B.2.3 European, American and other design codes also
require bolting to be of appropriate fracture toughness
grades for service at low teraperatures.

(a) quantity;

(b) grade of material, identifying symbol of bolt,
studbolt, stud and/or nut V. The material for bolts to
BS 1768 and BS 3692 is limited to that specified in

table 3 (see also 1.3.1);
(c) form:
(1) whether bolts;
(2) whether studboltis;
(3) whether studs;
(4) whether nuts;
(d) dimensions:
(1) nominal diameter;
(2) nominal length (see figures 1, 2, 4 and 5);
(3) diameter of plain portion;
(4) diameter of reduced portion (see 2.2.9 and
3.2.9);
(5) length of thréad, plain portion and reduced
diameter portion;
(6) special thread tolerances, e.g. high

temperature and special coating applications;
(e) method of production, if significant (see 1.3.2);

(f) if check analysis is required (see 1.3.4 and 1.4.4);

(g) if testing of finished bolts is required (see 1.5.4
and 1.5.5.1);

Table 2.2.2 Bolting materials for low-temperature

Material Application Impact Min. design
requirements requirements temperature

°C

BS 1506-162 Nuts Not specified —50.

BS 1506-240 Nuts Not specified —50

BS 1506-240 LT100 Nuts 20J at —100°C —100

BS 1506-62 1A Bolts Notspecified —50

BS 1506-621ALT 100 Nuts, bolts 20J at —100°C —100

BS1506-801B Nuts, bolts Not specified —200

BS 16506-821 Ti Nuts, bolts " Not specified —-200

BS 15606-821 Nb Nuts, bolts Not specified —200

BS 1510 LT100 Nuts, bolts 273 at —100°C —100

D The manufacturer should be consulted when advice on materials is required. This is particularly relevant when considering nuts mamifactured

from free machining steels.
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(h) if inch series, whether normal series nuts are Appendix D. Cone stripping test
required (see 3.3.1);

(i) whether cone stripping tests are required on nuts NOTE 1. The purpose of the test is to detect the presence of

(see note to tables 28 and 29 regarding size limitation ~ detrimental defects in the nut material which may produce bursting
of the nut wall.

for proof test, and 1.5.5.3); NOTE 2. The sizes of nut for which the test can be carried out are
(j) whether any tests in addition to those statedinthe  determined by the availability of 2 500N (50 ton f) capacity tensile
standard are required (see note to tables 28 and 29 testing machine.

regarding size limitation for proof test); For the purpose of this test a 120° hardened steel cone
(K) requirement for 100% indentation testing for of the forim and dimensions shown in figure 8 is used.
bolting for sour gas application (see 1.5.6.2 and The nut is assembled with this cone on a hardened steel
1.5.6.3); stud as shown in figure 9 and the stripping proof load
(1) whether a manufacturer’s test certificate is specified in tables 28 and 29 shall be applied.
required; The nut shall be considered acceptable if the stripping
(m) whether tests are to be witnessed by the. load exceeds this proof load.

purchaser’s representative;

(n) whether any special marking or thread coding is
required;

(o) any special packing and despaich instructions.

¥ *_Min. diameter =nominal diameter of stud
Max.diameter =minimum diameter+0.05 mm (0.002 in)

Finely ground surface finish

* Contact point of cone to be sharp for nut sizes 12 mm (Y2in) and
less. For sizes over 12 mm (¥ in) this point to be flat and 0.381 %
0.025 mm (0.015 + 0.001 in) in width. Hardness 57 Rockwell C
minimum. Specified tolerance for dimensions to be met for
consistent results.
Figure 8, Hardened steel cone

g / l-«—— Stripping pressure

- Hardened steel
- O",’shd

C \ j~=——— Stripping pressure

g

Figure 9. Application of cone to testing of nuts
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Appendix E. Checking squareness of
thread to face of nut (metric and inch
series)

For the purpose of measurement of squareness the
nut is screwed by hand on to a tapered truncated
screw gauge as shown in figure 10 until the thread of
the nut is tight on the thread of the screw gauge,

Appendix E

which slides on a parallel extension of the tapered
screw gauge and is at exactly 90° to the axis of the
latter.

When this sleeve is brought into contact with the

leading face of the nut it should not be possible for a
feeler gauge of a thickness equal to the squareness

" tolerance to enter between the leading face of the nut

and the face of the sleeve.

The gauge is provided with a sleeve having a face
diameter equal to the minimum distance across flats,

— Inch series:large end of thread=

class 2B maximum effective di?. of
nut plus 0.0025 in approx.on 172 in
up fo 0.009 in approx.on &4in

I Metric series:large end of thread=
maximum pifch dia. of nut plus
0.06 mm approx. on M10 dia. up fo
0.22 mm approx.on M 100

Dia. of gauging surface
equal fo the minimum
distance across flats —
of nut
Thread tapered
at an includgd
angle of /2

_aPProx. LT A
G | . _ | y
1 .
> NI T 7777 Z )
Nut to be

l-—Feaeler gauge equal to
gauged squareness tolerance(max.)

— Inch series:small end of thread=
nominal effective dia. of nut minus
0.002 in approx. on /2 in up to

0.012 in approx.on &in

L Metric series:small end of threads=
‘basic pitch dia.of nut minus 0.06 mm
approx. on M10 dia.up to.0.3 mm
approx.on M100

Figure 10. Recommended gauge for checking squareness of thread to face of nut: metric
and inch series
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Publications referred to

DBS 10 Specification for flanges and bolting for pipes; valves and fittings

BS 131 Methods for notched bar tests
Part 1 The Izod impact test of metals
Part 2 The Charpy V-notch impact test on metals

BS 240 Method for Brinell hardness test and for verification of Brinell hardness testing machines
BS 427 Method for Vickers hardness test and for verification of Vickers hardness testing machines

BS 891 Method for hardness test (Rockwell method) and for verification of hardness testing machines (Rockwell
method)

BS 970 Specification for wrought steels for mechanical and allied engineering purposes
Part 1 General inspection and testing procedures and specific requirements for carbon, carbon manganese, alloy
and stainless steels

BS 16506 Specification for carbon, low alloy and stainless steel bars and billets for bolting material to be used in pressure
retaining applications
BS 1560 Circular flanges for pipes, valves and fittings (Class designated)
BS 1580 Specification for Unified screw threads
DBRS 1768 Specification for Unified precision hexagon bolts, screws & nuts (UNC & UNF threads). Normal series
DBS 1769 Specification. Unified black hexagon bolts, screws & nuts (UNC & UNF threads). Heavy series
BS 1916 Limits and fits for engineering

BS 2654 Specification for manufacture of vertical steel welded non-refrigerated storage tanks with butt-welded shells for
the petroleum industry

DBS 2693 Specification for screwed studs
Part 1 General purpose studs

BS 3076 Specification for nickel and nickel alloys: bar

BS 3111 Steel for cold forged fasteners and similar components
Part 1 Specification for carbon and low alloy steel wire

BS 3293 Specification for carbon steel pipe flanges (over 24 inches nominal size) for the petroleumn industry

BS 3500 Methods for creep and rupture testing of metals
Part 6. Tensile stress relaxation testing

BS 3643 ISO metric screw threads
Part 1 Principles and basic data
Part 2 Specification for selected limits of size

BS 3692 Specification for ISO metric precision hexagon bolts, screws and nuts. Metric units
BS 4190 Specification for ISO metric black hexagon bolfs, screws and nuts

BS 4439 Specification for screwed studs for general purposes. Metric series

BS 4500 ISO limits and fits

BS 4604 Circular flanges for pipes, valves and fittings (PN designated)

BS 5387 Specification for vertical cylindrical welded storage tanks for low-temperature service: double-wall tanks for
temperatures down to —196 °C

BS 5500 Specification for unfired fusion welded pressure vessels
BS 5750 Quality systems

BS 6104 Mechanical properties of fasteners
Part 1 Specification for bolts, screws and studs

BS 6322 Tolerances for fasteners
Part 1 Specification for tolerances of bolts, screws and nuts with thread diameters 1.6 mmand <160 mm and
product grades A, Band C

DIN 17240 Heat resisting and highly heat resisting materials for bolts and nuts; quality specifications
ASTDS 60 Compilation of stress-relaxation data for Engineering alloys

D Obsolescent British Standards (see foreword).
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BSI — British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Contract requirements : )
A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Revisions
British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

Any person who finds an inaccuracy or ambiguity while using this British Standard
should notify BSI without delay so that the matter may be investigated swiftly.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying British Standards
Orders for all British Standard publications should be addressed to the Sales
Department at Milton Keynes, ’

Information on standards o
BSI provides a wide range of information on national, European and international
standards through its Library, the Standardline Database, the BSI Information
Technology Services (BITS) and its Technical Help to Exporters Service. Contact
Enquiry Section at Milton Keynes: Tel: 0908 221166.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of these
and other benefits contact the Manager, Membership Development at Milton Keynes:
Tel: 0908 220022,

Copyright

Copyright subsists in all BSI publications. No part of this publication may be
reproduced in any form without the prior permission in writing of BSI. This does not
preclude the free use, in the course of implementing the standard, of details such as
symbols and size, type or grade designations. Enquiries about copyright should be
made to the Copyright Manager, Marketing at Milton Keynes.

BSI

2 Park Street
London

WIA 2BS

BSI Linford Wood
Milton Keynes
MK14 6LE
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