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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withdrawn.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 1973 edition in the following respects.

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

(1) Thisstandard, in keeping with other standards for components 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%4 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 mm to 4 mm.
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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 5 of the 1973 edition detailing the properties of cold-worked bars has been
deleted and its contents now form part of tables 1 and 2.

(g) 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 %5 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 bolts 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
BSI to 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. Specification

BS 4882 : 1990

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 largely 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 shank and 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.

1.2.1.3 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 series bolting. 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 series bolting. The distance from the end
of a studbolt, excluding the point, to the end of the
reduced diameter adjacent to the plain portion.

1.2.2.6 length of point
The distance from the end of a studbolt to the position

where the approximate 90° point meets the nominal
diameter.

1.2.3 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 a stud, including the point to the end of the thread,
including the runout thread.

1.2.3.3 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(c).

(b) Ofinch series bolting. 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
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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).

1.2.3.56 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 %8 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 4 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

If a check 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 D;me ent S
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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 Inspection 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 : 1990";

(b) whether bolts, 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

1.5.4.1 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
intable 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 MBSC MBST MBSM

MB8X MB8CX MB8TX MB8SMX

1.5.4.2 Batch 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 (114 in);
2040 kg (4500 Ib) or fraction thereof for diameters
over M27 (1% in) up to and including M45 (1% in);
2720 kg (6000 Ib) or fraction thereof for diameters
over M45 (1% in) up to and including M64 (2% in);

100 pieces or fraction thereof for diameters
exceeding M64 (214 in).

1.5.4.3 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

1.56.5.1 General

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 1.5.5.1), the number of tests
shall be as follows:

two nuts per 2000 or fraction thereof for each size
M16 (>8 in) and smaller;

DMarking 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 making the claim. Such a declaration is not to be confused with third party certification of conformity, mee.
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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.

1.5.5.3 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 stripping 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

1.5.6.1 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 B7TM, 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 L7TM, ML7M, L4M,
MLAM, 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 selected 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 Governing criteria in cases of dispute

In the event of a dispute, indentation not
electromagnetic hardness testing shall be used.
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Table 1. Bolts in low alloy and martensitic stainless steels complying with BS 1506
Bolt grade Material Alloy type Mechanical properties at room temperature (1)
identification designations Limiting |Tensile Yield Elongation |Izodimpact |Hardness
marks (from ruling strength strength |A (6) (based [strength HB
BS 1506) section (4) (R, R, on a gauge |(mean of
length of three
5.65./s,) values)
Metric |Inch min. |[max. |[min. min. | max.
series series
mm N/mm? |N/mm? [N/mm? {9 min. ft 1b |J
MB7, ML7|B7 L7 |630-790 1% Cr'%Mo >63<100 790 1000 |655 14 40 54 223 (302
630-860 1% Cr'%%Mo <63 860 1070|725 14 40 54 248 [331
MBT7M(3) |BTM(3)|630-690 1% Cr'4%Mo <63 690 (800 550 16 40 54 201 |235
ML7M L7M
MB7A BT7A 631-850 1% Cr'%%Mo >100<200 |850 1000 (635 14 20 27 248 |302
>63<100 |850 |1000 (665 14 40 |p4  |248 (302
>63 850 1000 695 14 40 54 248 |302
MB16 B16 670-860 1% Cr'2%Mo %%V [<100 860 1000|725 16 35 47 248 (302
MB16A |B16A |681-820 1% CrMoVBTi <250 820 1000 |660 15 20 27 241 (302
MB16B |BI6B |671-850 1%% CrMoV >100<200 (850 1000 635 14 20 27 248 (302
<100 850 1000 |665 14 35 47 248 (302
MB6 B6 410821-690 |12% Cr >100<200 |690 840 540 15 _ — 197 |248
410821-760 <100 760 910 585 15 — — 217 |269
MB6K B6K 410821-720 >63<100 720  [870 570 15 25 34 212 (262
410821-750 >20<63 750 |900 (580 14 20 |27 |215 |262
410821-770 <29 770 1930 590 12 20 27 223 (227
ML9 L9 509-650 9% Ni <7H 650  |850 480 18 — — —  |—
MLO9A L9A 509-690 9% N <100 690 (850 580 18 — — —  |—
(I Room temperature properties: time dependent properties to be taken into account for high temperature service see appendix A
and 1.3.1).
(2} Charpy impact tests for bolt B7/L7 grade. Charpy impact tests are only required for L7 grade.
(3) Grades for sour gas service:
bolts: MB7TM, ML7M, B7M, L7TM
nuts: M2HM, M4M, M7M, MS8A : 2HM, 4M, 7TM, 8A : ML4M, ML7M : L4M, L7TM
Treatment:
(a) all bolting heat treated after all machining and forming completed;
(b) nut grades 2H, 4, L4, 7 and L7 to be treated to HB 235 max. (HRC 22).
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Section 1 BS 4882 :1990

Table 1. Bolts in low alloy and martensitic stainless steels complying with BS 1506 (continued)
Charpy V-notch Heat treatment Suitable grades of nuts
(KCV) impact Harden Temper (6)
strength at sub-zero
temperatures
for for
metric inch
Temperature |Mean of |Temperature |Cooling |[Temperature |Cooling Boits bolts
three media media
values
°C J °C °C
—100 20(2) 850 to 880(5) |0il 600 (min) Air M2H M4 M7 M8 2H478
-75 27(2)
—~100 27(2) 850 to 880(5) |0il 600 (min) Air ML4 ML7 or 8 L4LT7 or 8
with ML7 bolts with L7 bolts
() (3) 3)
—100 27(2) 850 to 880 0il 620 (min) Air M2HM M4M M7M M8A [2HM 4M 7M 8A
ML4M ML7M M8A with |L4M L7M 8A with
MLTM bolts L7M bolts
— — 850 to 900 Oil or 600 (min) Air M2H M4 M7 M8 2H4 78
water
— — 850 to 900 Oil or 600 (min) Air
water
— — 850 to 900 Oil or 600 (min) Air
water
— — 930 to 970 0il 650 (min) Air M4 M7 M8 478
— — 660 to 700 Air M7 M7TA M8 TTAS
followed by M16 M16B
970 to 990 <50 mm |680 to 720 Air 16 16B
water
or oil
>50 mm
water
— — 930 to 970 Oil or 650 (min) Air M7 MTA M8 TTAS
water
—_ — 930 to 970 0il 650 (min) Air
— — 950 to 1020 Oil or 600 (min) Air M6 M6K M8 6 6K 8
air
— — 950 to 1020 Oil or 600 (min) Air
air
— — 950 to 1020 Oil or air |600 (min) Air M6K M8 6K 8
— — 950 to 1020 Oil or air |600 (min) Air
— — 950 to 1020 Oil or air |600 (min) Air
—196 40 880 to 930 Air 540 to 600 Air or ML9 MLYA L9 LI9A
followed by water
770 to 820 Air
—196 40 770 to 820 Oil or 540 to 600 Air or MLOYA LI9A
water water
) Limiting ruling section as defined in BS 1506.
() Information extracted from BS 1506 and given for guidance. Austenitizing at temperatures outside this range may significantly
effect stress rupture values.
(6) Minimum tempering temperatures are mandatory.
NOTE: See table 4 for general notes.
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BS 4882 : 1990 Section 1

Table 2. Bolts in austenitic stainless steels and precipitation-hardenable alloys complying with BS 1506 and

BS 3076
Bolt grade Material Alloy type Mechanical properties at room temperature
identification marks designation Limiting |Tensile Tensile [0.2 %

(from ruling strength strength |proof

BS 1506) section |R, R, stress

Ryoz
Metric Inch min. |max. |min.
series series
mm N/mm? N/mm? N/mm?2 N/mm?

Austenitic stainless steel
MB 8 MLS B8 L8 304531 _ 160 520 |— — 205
MB 8H B 8H 304851 4 SCE108 160 520  |— — 205
MBSLN MLSLN |BSLN  LSLN 304561 160 550 |— — 270
MBSN  MLSN |BSN L8N 304571 1 8Cr1ONiN 160 550  |— — 270
MBSM  MLSM |BSM L 8M 316531 160 520 |— — 205
MB8MI MLS8MI |BSMI L 8MI 316533 1 8Cri2Ni2Mo 2.6Mo 75 520 |—  |— 205
MB 8MH B SMH 316551 160 520 |— — 205
MB SMIH B 8MIH 316553 1 8Cri2NizMo 2.5Mo. s 520 |—  |— 205
MB SMIN ML SMLN |B SMLN L SMLN  |316S61 _ 160 580 |— — 280
MB SMLIN ML SMLIN|B 8MLIN L 8MLIN _|316563 1 8CNi2Mon 2.5MoN 755 580 |— — 280
MBSMIN MLSMN |BSMN L S8MN 316565 ‘ 160 580 |— — 280
MB SMIN MLSMIN |[BS8MIN LS8MIN |316S67 1 SORIZRIENON 2 0MoN 2 20 580 |— — 280
MBST  MLST |BST L 8T 321831 1 8Cr10NiTi 160 520 |— — 205
MB 8TH B 8TH 321551-490 N 160 190 |— — 155
MB 8TH1 B 8THI 321551520 || CCrIONITI 160 520 |— — 205
MBSC  MLSC |BSC L 8C 347531 1 8Cr10NiND 160 520 |— — 205
MB 8CH B 8CH 347551 1 8Cr10NiND 160 520 |— — 205
Precipitation-hardenable alloys
MB17B MLI7B |B17B L 17B 286531 1 5Cr25NiMoVTIAIB  |200 900 |— — 590
MB 17BM ML I7BM |B 17BM L I7BM  |286S31 1 5Cr25NiMoVTIAIB  |200 900 |— — 590
MBSOA MLSOA |BSOA L SOA BS 3076-NA20|Ni20Cr 300 1000 |— — 620
Bolts metric and inch series available in the cold or warm-worked condition (selected alloys)
Steels to BS 1506
304S31  [316S31 [316833 |321S831  [347S31 19 860 |— — 695
MB8X  |MBSMX |MBSMIX |MBSTX |MB 8CX >19t0 25 |790 |— — 555
MLS8X  |MLS8MX |MLSMIX |MLS8TX |ML8CX >25t0 32 730  |— — 150
B 8X BS8MX |[BSMIX |BSTX B 8CX >3210 38 [690 |— — 345
L 8X L8MX [L8MIX |LS8TX L 8CX >38to 44 |650 |— — 310

(1) Charpy impact tests for L-grade bolts, only where specified on enquiry and order.
(2) Sensitization test not applicable.
(3) Sensitization test not applicable to cold drawn state but applicable to solution treated bar before cold drawing, if specified as in 3.2 of
BS 1506 : 1986.
) The corresponding metric series are prefixed with ‘M.
() Sour gas service, sulphide stress-cracking resistance.
(a) Austenitic stainless steel bolting ordered for such service should be heat treated after all forming and machining are completed.
Maximum hardness should be 35 HRC.
(b) Marking. Bolts made for such service should be marked ‘A’ in addition to, but separated from the grade identity marks.
() Sensitization test to be noted on enquiry for separate proposal by manufacturer.
(T Bolts for sour gas service.
NOTE. See table 4 for general notes.
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Section 1 BS 4882 :1990

Table 2. Bolts in austenitic stainless steels and precipitation-hardenable alloys complying with BS 1506 and
BS 3076 (continued)
Charpy V-notch Heat treatment |Sensit.ization Corresponding grades of nuts
ElongationA |Hardness |(KCV) impact Solution Precipitation|time for inter-
(based on a |HB strength at sub-zero |treatment |hardening |crystalline
gauge length temperatures for L |(5) corrosion test
of 5.65.s,) grade bolting (1) inch series (4)
min. |max.|Temper- |[Mean of
ature three
values

% °C J °C °C min.
40 — — —196 70 1000 to 1100 |— 15 8 L8
40 — = |- — 1000 to 1100 |— n/a (2) 8H
35 — |—  |-196 50 1000 to 1100|— 30 8LN L 8LN
35 — |— |-196 50 1000 to 1100 |— 15 8N L 8N
40 — |— |-196 70 1000 to 1100 |— 15 8M LBM
40 — — —196 70 1000 to 1100|— 15 8MI L 8M1
10 — = = — 1000 to 1100[— /a (2) 8MH
40 — = = — 1000 to 1100 |— n/a (2) 8MIH
35 — |— |-196 50 1000 to 1100 |— 30 S8MLN L 8MLN
35 — - —196 50 1000 to 1100|— 30 S8MILN L 8MI1LN
35 — |— |-196 50 1000 to 1100|— 15 8MN L 8MN
35 —_ — —196 50 1000 to 1100 |— 15 8MIN L 8MIN
35 — |— |-196 60 1000 to 1100|— 30 8T L 8T
35 e i — 1070 to 1140 |— 30 8TH
35 — = = — 950 to 1070 |— 30 8THI1
30 — |— |-196 60 1000 to 1100 |— 30 8C L 8C
30 — = |- — 1000 to 1100|— 15 8CH
12 248 |341 |-196 20 970 to 990 | 710 to 760 [n/a (2) 17B L17B
12 248 |321 |-196 20 water quench |16 h min. air |n/a (2) 17BM L17BM (7)
20 285 |360 |[-196 20 1080°C soak |850°C 24 h |n/a (2) 80A LB0A

up to 8 h, air cool,

air cool or 700°C 16 h

quench air cool
12 — 320 |-196 27 All bars solution treated 304 |316 316 321 347
15 — 1320 |-196 27 1000°C to 1100°C before |n/a (3) S31 |S31 |S33 531 |S31
20 — 320 |-196 27 cold drawing. Properties 8X |8MX |8MIX |8TX |8CX
28 — 1320 |-196 27 may be obtained by
28 — [320 [-196 |27 warm working ©) L 8X |L 8MX | L SMIX L 8TX | L. 8CX
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