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Foreword

This British Standard has been prepared under the
direction of the Mechanical Engineering Standards
Committee. It is one of a series of specifications,
of which the full list is as follows:

Part 1. Specification for bolts, screws and studs

Part 2. Specification for nuts with specified proof
load values*®

Part 3. Specification for set screws and similar threaded
fasteners not under tensile stresses.

This Part of this standard is based on 1SO 898/1-1978

‘Mechanical properties of fasteners — Part 1 : Bolts,

screws and studs’ published by the International

Organization for Standardization (ISO). With the

following exceptions its technical content agrees with

I1ISO 898/1:

*In course of preparation.
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7. Proof loads — ISO metric coarse thread 7
8. Minimum ultimate tensile loads — 1SO metric
fine thread 8
9. Proof loads — ISO metric fine thread 8
10. Wedge dimensions 11
11. Value of angle 8 12
12. Values for H; and £ 13
13. Marking symbols 14
14. Identification marks for studs 15
Figures
1. Test piece for tensile test 9
2. Application of proof load to full size bolt 10
3. Wedge loading of full size bolts 11
4. Head soundness test 12
5. Zones of decarburization 12
6. Hardness measurements for decarburization
test 13
7. Examples of marking hexagon bolts and
screws 14
8. Examples of marking hexagon socket head
cap screws 14
9. Marking of stud 15
10. Left-hand thread marking 15

The wedge angle for property class 10.9 has been reduced
to align with existing UK practice. The obligatory marking
for property classes 4.6 and 5.6 has been excluded,

this marking was included in 1SO 898/1 to satisfy the
requirements of the European pressure vessel industry.
The ‘notch’ marking to indicate a left-hand thread has

also been excluded.

For ease of production it has been found convenient to
reproduce the text of ISO 898/1, amended to incorporate
the differences outlined above. Certain conventions are
not identical with those used in British Standards;

attention is especially drawn to the following:

The comma has been used throughout as a decimal marker.
In British Standards it is current practice to use a full point

on the base line as the decimal marker.
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AMD 4724

=

Amendment No. 1
published and effective from 31 December 1984
to BS 6104 : Part 1 : 1981

——

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

Additional text

AMD 4724 Foreword

December 1984 Insert the following note at the end of the foreword:

‘NOTE. 1SO 898/1-1978, on which this standard is based, is in the
course of a major revision which is likely to give rise to extensive
alterations to the mechanical properties of heat treated bolts,
screws and studs.

It is recommended that until this standard is revised, incorporating
the published revision of 1SO 898/1, reference should be made to
BS 3692 for the mechanical properties of heat treated hexagon
bolts and screws and to BS 4439 for heat treated studs.

Hexagon socket screws to BS 4168 : Parts 1, 6, 7 and 8 are not
affected.’

AMD 4724 Inside back cover

December 1984 In the list of standards publications referred to insert the following in the

correct numerical order;

‘BS 36921 ISO metric precision hexagon bolts, screws and nuts

BS 4168t Hexagon socket screws and wrench keys: metric series
Part 1 Specification for hexagon socket head cap screws
Part 6 Specification for hexagon socket button head screws
Part 7 Specification for hexagon socket shoulder screws
Part 8 Specification for hexagon socket countersunk head screws

BS 4439t Screwed studs for general purposes. Metric series.’

Insert the following footnote:

‘tReferred to in the foreword only.’
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BS 6104 : Part 1 : 1981

British Standard

Mechanical properties of fasteners

Part 1. Specification for bolts, screws and studs

1 SCOPE AND FIELD OF APPLICATION

This British Standard specifies the mechanical properties of
bolts, screws and studs.

It applies to bolts, screws and studs
— with nominal diameters up to and including 39 mm;

— of any triangular 1SO thread and with diameters and
pitches according to BS 3643.

— of any shape;
— made of carbon steel or alloy steel.

It does not apply to set screws and similar threaded
fasteners.

It does not specify requirements for such properties as
— weldability;
— corrosion resistance;

— ability to withstand temperature above + 300 °c
or below — 50 °C.

NOTE — The designation system of this British Standard may
be used for sizes outside the limits laid down in the scope (i.e. larger
sizes than 39 mm) provided that all mechanical requirements of the
property classes are met.

2 REFERENCES

The titles of the standards publications referred to in this
standard are listed on the inside back cover.
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3 DESIGNATION SYSTEM

The designation system for property classes of bolts, screws
and studs is shown in table 1. The abscissae show the
nominal tensile strength values (R, in N/mm?2) while the
ordinates show those of the elongation after fracture
(Ag in %).

The symbol consists of two figures :

— the first indicates 1/100 of the nominal tensile
strength in newtons per square millimetre (see R, in
table 3);

— the second figure indicated 10 times the ratio
between nominal vyield stress (R, or Ry 2) and
nominal tensile strength R, (yield stress ratio).

The multiplication of these two figures will give 1/10 of the
nominal yield stress (Re or Ryg,2) in newtons per square
millimetre.

Minimum yield stress (Re or Rpg 2) and minimum tensile
strength (R,,) are equal to or greater than the nominal
values.
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TABLE 1 — System of co-ordinates

r 1 l ! I I I | o [ [

Nominal tensile strength, R,,, N/mm?2 300 400 500 600 700 800 900 1000 1200 1400
7
8
6.8 12.9
9
10.9
10
5.8 9.81)
12
8.8
14
- . 4.8
Minimum elongation after fracture, Ag % 16
18
20
22 5.6
4.6
25 ]
3.6
30
Relationship between yield stress and tensile strength
Second figure of symbol 6 .8 9
Nominal yield stress RgL or Rp0,2
X 100 % 60 80 90
Nominal tensile strength R

1) Applies only to sizes up to 16 mm thread diameter.

NOTE — Although a great number of property classes are specified in this British Standard this does not mean that all classes are appropriate for
all items. Further guidance for application of the specific property classes is given in the relevant product standard. For non-standard items, it is
advisable to follow as closely as possible the choice already made for similar standard items.
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4 MATERIALS The chemical composition limits are mandatory only for

. . those fasteners which are not subject to tensile testing.
Table 2 specifies steels for the different property class of

bolts, screws and studs. Materials and heat treatments other than those listed in

table 2 may be used by special agreement between purchaser
The minimum tempering temperatures listed in table 2 are  and supplier when the latter can demonstrate that all
mandatory for property classes 8.8 to 12.9 in all cases. mechanical properties are maintained.

TABLE 2 — Steels

Chemical compaosition limits .
. Tempering
Property (check analysis) % temperature
r Material and treatment o)
class c P s
min. max. max. max. min.
3.62) Low carbon steel - 0,20 0,05 0,06 -
4.62)
Low or medium carbon steel - 0,55 0,05 0,06 —
4.82)
5.6
5.82) Low or medium carbon steel - 0,55 0,05 0,06 -
6.82)
8.86 Low carbon steel with additives (e.g. boron or Mn or Cr), 015 035 0,04 0,05 425
—_ quenched and tempered
8.83) Medium carbon steel, quenched and tempered 0,25 0,55 0,04 0,05 4507)
9.86) Low carbon steel with additives (e.g. boron or Mn or Cr), 0.15 035 0,04 0,05 410
- quenched and tempered
9.8 Medium carbon steel, quenched and tempered 0,25 0,55 0,04 0,05 410
10.98) Low carbon steel with additives (e.g. boron or Mn or Cr), 0,15 0,35 0,04 0,05 340
— quenched and tempered
Medium carbon steel, quenched and tempered 0,25 0,55
or - - . 0,04 0,05
10.95 Medium carbon steel with additives (e.g. boron or Mn or Cr), 0’208) 0,55 425
quenched and tempered
or
Alloy steel4) 0,20 0,55 0,035 | 0,035
12.95) Alloy steel4) 0,20 0,50 0,035 | 0,035 380

1) The mean of three hardness readings on a bolt tested before and after retempering shall not differ more than 20 Vickers points when
retempered at a temperature 10 °C less than the specified minimum tempering temperature for 30 min.

2) Free-cutting steel is allowed for these classes with the following maximum sulphur, phosphorus and lead content :
sulphur 0,34 %; phosphorus 0,11 %; lead 0,35 %

3) For sizes above M20 the steels specified for class 10.9 may be necessary in order to achieve sufficient hardenability.

4) Alloy steel shall contain one or more of the alloying elements chromium, nickel, molybdenum or vanadium.

5) For the materials of these classes it is intended that there should be a sufficient hardenability to ensure a structure consisting of approxi-
mately 90 % martensite in the core of the threaded sections of the fasteners in the ‘‘as hardened’ condition before tempering.

6) Products made of low carbon martensitic steel shall be additionally identified by underlining the symbol of the property class (see clause 9).

7) For size M20 and larger a tempering temperature of 425 °C-may be used.

8) In some countries this level of carbon is classified as low carbon steel.
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