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used in the measurement and the control of temperature .. . . .
in furnaces concerned with the heat treatment of metals ~ Compliance with a British Standard does not of itself

for the construction of aircraft and aerospace components, S°nfer immunity from legal obligations.

P

- __""Documents
British Standards Institution

Full document details: BS M 54:1982


http://www.avadocuments.com/doc/bs-m-54-1982
http://www.avadocuments.com/doc/bs-m-54-1982

D BSI M54

British Standard .
M 54 : 1982

1. Scope‘

This British Standard specifies the requirements for the
measurement and control of temperature during the heat
treatment of metals used in the construction of aircraft
and aerospace components, in furnaces®, ovens or baths

it does not deal with other aspects of heat treatment
operations that may affect the finished product, e.g.
soaking time, furnace atmosphere and quenching rate.

NOTE. The titles of the bublica'c'ioné referred to in this standard
are listed on the inside back page.

2. Definitions

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

. 2.1 heat treatment. Heating operations that are applied
to obtain specified properties or condition in the material.
NOTE. Heating for the sole purpose of assisting mechanical
deformation is excluded from the meaning of this definition.

2.2 category A heat treatment. Heat treatment where
precise control of temperature is essential to ensure
development of spécific mechanical properties and/or
metatlographic structure. .

2.3 category B heat treatment. Heat treatment where a
wider temperature range can be tolerated without
impairment of ability to achieve the required mechanical
. properties and/or metallographic structure.

2.4 effective. working volume., That part of the furnace
in which the temperature is to be maintained within
specified tolerance limits.

25 manufacturer, The firm responsible for the heat
treatment of materials or parts in the condition in which
they are consigned to the purchaser.,

2.6 repeatability of temperature measurement. The
ability of a temperature measuring system to consistently
reproduce the measurement of a temperature.

2.7 bias of temperature measurement. The consistent
deviation of a temperature measurement system when
compared with a specific method of temperature
determination.

2.8 Thermocouples

2.8.1 master thermocouple. A thermocouple whose
calibration is traceable to a national standard or has been
calibrated against a natural physical constant (e.g. freezing-
point of a pure metal) and is capable of operatlon within
specified limits. (See 6.4.)

2.8.2 secondary master thermocouple. A thermocouple
that is calibrated against a master thermocouple and is
capable of operation within specified limits. It is normally
used for the calibration of reference thermocoupies where
the life of a master thermocouple needs to he preserved.
(See 6.4.)

2.8.3 reference thermocouple, A thermocouple that is
calibrated against a master or a secondary master
thermocouple and is capable of operation within
specified limits.

NOTE, Reference thermocouples are normally used to perform

furnace surveys and regular checks on furnace pyrometry.
(see 6.3.)
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3. General

3.1 The temperature of the furnace shall be controlled in
such a manner that when measured with pyrometric

" equipment of the required accuracy, the temperature of

the charge or the effective working volumes shall comply
with 3.2 or 3.3, whichever is applicable.

3.2 Where a particular héat treatment temperature with a

. olerance is specmed thls shall be strictly observed

Where the specnfled temperature tolerance is less than or
equal to that given in table 1 for category A heat treatment,
the heat treatment shall be regarded as category A. Where
the specified temperature tolerance is greater, the heat
treatment shall be regarded as category B.

3.3 Where no heat treatment temperature is specified,

or where a temperature maximum, minimum or range

is given, the required heat treatment temperature shall

be determined by the manufacturer and shall be included
in the work instructions for the operation. The tolerances
on this selected temperature shall be as given in table 1.

Table 1. Heat treatment categories

Temperature Maximum temperature tolerance
- of charge or effective working
volume
Category A Category B
heat treatment | heat treatment
°c
Below 750 +5°C +10
Between 750 and 1275 +10°C + 15 c
Above 1275 +1% +15

3.4 A record of all heat treatment operations shali be
maintained (see clause 9) and the temperature shall be
recorded during the process by autographic or digital
recording instruments. Ail such temperature records shall
be annotated so that the time against temperature record
can be correlated with the work treated.

4. Pyrometric equipment

4.1 Each furnace shall, as a minimum, be provided with
the following pyrometric equipment.
(a) A control instrument coupled with a temperature
-sensor so that the furnace temperature can be
automatically controlled. Where zoned furnaces are
used, separate temperature sensors and controllers
shall be used for each zone.

{b} A visual display and recording instrument coupled
with an Independent temperature sensor so that the
temperature of the effective working volume can be
measured. Where zoned furnaces are used, separate
temperature sensors shall be provided for each zone.
Where muiti-point recorders are used, each temperature
record shall be clearly identifiable to the relevant
temperature sensor,

{c) An over-temperature instrument coupled with an
independent temperature sensor capable of operating
an audible or visual alarm and, where practicable,
capable of shutting down the heating source, when

there is a failure of the controller to cut o%tuments

* The word ‘furnace’ throughout the text of this standard, except where specifically stated, includes furnaces, oveis aiid bathss
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