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BS 1610 : Part 1: 1985

Foreword ®

This Part of BS 1610 has been prepared under the direction
of the Iron and Steel Standards Committee and the
Non-ferrous Metals Standards Committee. Parts 1 and 2
together supersede BS 1610 : 1964 which is withdrawn.

An extensive revision has been necessary due to the
development of materials testing machines incorporating
strain-gauge load cells and electronic force indication and
the more varied types of test that can be made using such
machines. Account has also been taken of developments
in the force verification equipment, in particular, modern
electronic indication.

Part 1 of BS 1610 specifies requirements for the grading of

the forces applied by a materials testing machine and the

method of verification; Part 2 specifies requirements for

the grading of force verification equipment and the method

of calibration of proving devices. ‘

Cognizance has been taken of discussions in the Inter-
national Organization for Standardization (I1SO) and the
International Organization for Legal Metrology (OIML).
A numerical system of grading is specified which relates
to that being adopted internationally and is also concep-
tually similar to the system for testing machines specified
in the previous edition of BS 1610. For each grade of the
verification equipment, the numerical value of repeat-
ability has been defined as five times better than that
required for the corresponding grade of the test machine.

Some parameters adopted in this revision differ slightly

from international views because they have been chosen

as a result of national experience and to maintain

conformity with a wide range of commercial interests, “
/1\

This Part does not restrict the type of equipment used for
verification but, by reference to Part 2, requires that the .
calibration forces be traceable to national standards held at
the National Physical Laboratory (NPL) either directly or
indirectly through a hierarchical chain such as that provided .
by a calibration laboratory accredited by the National

Measurement Accreditation Service, Traceability to
national standards of other countries is acceptable,
provided these standards are recognized by NPL.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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BS 1610 : Part 1: 1985
Specification. Section one

Section one. General

1.1 Scope

This Part of BS 1610 specifies requirements for the grading
of the forces applied by uniaxial materials testing machines
and describes the method of verification.

Verification of the dynamic forces applied by materials
testing machines is excluded.

NOTE. 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 Part of BS 1610 the following
definitions apply.

1.2.1 Sl unit of force. The force that, when applied to a
mass of 1 kg, gives the mass an acceleration of 1 m/s?,
i.e. the newton (N).

1.2.2 force-measuring system. A system for measuring
force by means of an analogue or digital display or a chart
recorder. Each form of display and each range in a multi-
range machine is an independent force-measuring system.

1.2.3 loading mode. The direction of an increasing force,
either tensile or compressive.

1.24 repeatability. Depending on the method of
verification adopted (see 3.5.1), one of the following
definitions applies.

{(a) When the true force method is used, the repeatability

is the greatest difference between the indicated forces
corresponding to repeated applications of the true force.

{b) When the indicated force method is used, the repeat-
ability is the greatest difference between the true forces
corresponding to repeated applications of the indicated
force.

1.2.5 error. Depending on the method of verification
adopted (see 3.5.1), one of the following definitions applies.

(a) When the true force method is used, the error is the
mean indicated force corresponding to repeated
applications of the true force minus the true force.

(b) When the indicated force method is used, the error
is the indicated force minus the mean true force,
corresponding to repeated applications of the indicated
force.

1.2.6 resolution. The smailest specified measurement
interval on a given force-measuring range (see 3.2.1).

1.2.7 lower limit of verification. The lowest specified
force on a given measurement range to which a materials
testing machine can be verified.

1.2.8 error of zero force. The residual force indicated
after applying and removing a series of forces.

1.2.9 verification equipment. Equipment consisting of
proving devices, verification masses and proving levers
(see BS 1610 : Part 2),

1.2.10 proving device. A device that determines force by
the measurement of the elastic deflection of a loaded
member.

1.2.11 deflection. A value obtained by subtracting the
reading of the deflection-measuring indicator of the proving
device at zero force from the reading with a force applied.
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BS 1610 : Part 1
Section two

: 1985

Section two. Grading of materials testing machines

2.1 General

Uniaxial materials testing machines shall be graded in
accordance with the maximum permissible values given in™
table 1 for the repeatability and error of the forces
specified in 2.2 to 2.4 and,for the error of zero force,
when verified in accordance with section three.

I the machine fails to comply with a given grading with the
maximum-reading facility connected, but does comply with
the facility disconnected, then grading shall be given

providing this condition is stated in the certificate of -
grading (see 2,5(f}). - I

‘NOTE 1. The number of forces specmed is dependent on the
number of ranges over which the machine is constructed to operate
(see 3.5.2),

NOTE 2. Machines which have a digital indicator with a zero-track
facility should be verified, and subsequently used, with the facility !
in use. The requirement of table 1 for the error of zero force is not
appropriate,

NOTE.3. For machines where it is not possible to determine the
error of zero force, e.g. because a zero mark does not exist or
because the pointer rests against a stop at zero force, the
requirement of table 1 for the error of zero force does not apply.
These machines can only be assessed in accordance with the

grade 2.0 requirements of table 1 for repeatability and error. The
force (in newtons) due to the mass of the proving device, if
applied along the loading axis of the machine, should be caIculated
by multiplying the mass (in kilograms) by 9.816 and should be
recorded on the certificate of grading. The force due to the mass
of an item subsequently tested in the machine should not differ
from this value by more than + 0.4 % of the Iowest force vermed !

2.2 Single-range materlals
testing machines

\

-

At least five consecutive forces, from the maximum to be .

. verified downwards, shall not exceed the values given in

table 1 for a specific grade.
The grading shall cease to apply below the last force that
complies with these requirements.

" It is possible for a range to be given more than one grading,
but for each such grading all forces from the maximum
downwards shall be considered. Thus a more exacting grade
shali not be introduced to cover some intermediate part of

the range. P

2.3 Multi-range materials testing m mﬁachmes

Each range_shall be graded as described in 2.2.

NOTE, The resolution and hence the lower limit of verification
may change when a new range is selected.

A machine with an auto-ranging digital indicator, i.e. an *
indicator where the increment of count of the indicated * . _
force changes automatically at given points between zero k
and the maximum reading, shall be graded as a single-range
machine as described in 2.2, However, a grading can only

apply if, throughaout the range graded, the ratio of the
indicated force to the increment of count at that force is -

not less than the following values:

400 for grade 0.5 machine; LE
200 for grade 1.0 machine; '
100 for grade 20 machine.” .~

P e

il

i exceed the values given in table 1 for a spectflc grade

Table 1, Grading of materials testing machines
Grade of Maximum Maxi Maxi
machine permissible permissible permissible -
repeatability -T i error error of zero \
of forces as of forces as force as
percentage of per ge of per ge of
nominal force nominal force maximum foree
of range
% % %
0.5 0.5 +0.5 +0.1
1.0, 1.0 +1.0 +0.2
2.0 2.0 £20 +04 R

24 Discrete-force materials
testing machines

For machines applying not more than five discrete forces
each force shall not exceed the values given in table 1 for a
_specific grade. For machines applying more than five
discrete forces, at least five forces, spread at approximately
equal intervals over the range of the machine, shall not

25 Certlflcate of gradmg \
When a materials testing machine has been graded and

verified in accordance with this Part of BS 1610, the verifier
shall issue a certificate stating the following.

{a) The identity and location of the materials testing
___machine and the date of verification.

’(b) The resolution, grade, mode and range of forces onA
each force- -measuring system verified.’ -

(c) Where appropriate, any force- measunng systems that
were not verified.

(d)} For discrete-force materials testing machines,
the grade of each force verified.

(e} The method of verification used {see 3.6.1) and the
identity, grading and date of the certificate of grading
of the verification equipment used,

{f} Whether or not a maximum-reading facility was
used (see 3.5.3.2).

(g) The average temperature of the verification equip-
_.._ment at the tlme of venfrcatlon

(h) Where appropriate, the force due to the mass of

.. the proving device (see note 3 to 2.1).

(i) Where appropriate, the type of chart paper used
during the verification and an accurate measurement of
the wadth of the  paper (see 3 2 1 )

.26 Frequency of reverification

A materials testing machine shall be reverified annually or
if it has been dismantled for moving or subjected to major
repair or adjustment.

NOTE. A machine designed to be portable need not be reverified
|f |t is moved to anew sute
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