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Design and technology health and safety guidelines
Risk assessment – brazing hearths
The principle hazards arise from:

· any part of the body being burned by the flame from the gas/air blowtorch

· inadvertent contact with hot materials following hot metal operations (including black hot metals)

· explosion resulting from a build up of gas

· the effects of fumes from any hot metal shaping, melting or joining process

· damage occurring to any materials in the vicinity of the hearth or where flames may reach, or where hot materials may come into contact

· shattering of incorrect refractory materials being used to support work or reflect heat onto work during hot metal operations

· reactions of metals and other materials together when heated to high temperatures, eg: copper and iron

· sudden and extreme reactions caused by any trapped moisture present during hot metal operations, eg: quench cooling of hot metals, especially tubes

· sudden escapes of hot air and gases caused by the heating or joining of hollow vessels or tube materials.

Control measures – machine installation issues
· Fume extraction must be provided, drawing fumes away from the breathing zone of the operator, and extracting them to atmosphere. The electrical supply to the fume extraction must be independent of the emergency stop system, to enable the fume extraction to continue when the main workshop circuit is not switched on.
· The area around the brazing hearth must be constructed of appropriate materials – the walls and floor area must be flame and heat resistant.
· The installation of the brazing hearth must be undertaken, supervised and certified by a registered CORGI engineer.
· The gas supply to the torches must only be possible when the mains electrical power is switched on.
· The gas supply to the unit must be able to be isolated nearby.
· The room in which the brazing hearth is situated must be fitted with a gas guard or similar, to prevent a harmful build-up of gas in the vicinity, and to isolate the supply of gas into the room.
· If a manually operated gas isolating valve is provided, the control valve key or lever must be securely attached to the valve.
· There must be a supply of cold running water in the vicinity of the brazing hearth.
· Within the brazing hearth unit, all bricks and screening materials must be of an appropriate refractory grade – clay (building) bricks must not be used anywhere in the brazing hearth.
· The gas supply to the brazing torch must be fitted with a non-return valve.
· All electrical controls to the brazing hearth unit must be fitted with a 0 volt (0v) electrical starter, and be connected to the mains supply via a clearly labelled electrical isolator.

· There must be adequate and adjacent storage arrangements for personal protective equipment, and for tongs and other specialist tools.

Control measures – machine operation and supervision issues
· Brazing hearths must only be used by teachers, technicians and pupils who have been trained to use the equipment safely.
· The fume extraction hood should be switched on whenever brazing or operations are to be carried out.
· Good levels of supervision must be exercised at all times when the brazing hearth is in use.
· Only one pupil at a time should use an individual brazing hearth, unless the teacher has given specific permission. Otherwise, the teacher must satisfy themselves that the pupil can use the equipment safely.
· When pupils are inexperienced, the teacher should check the suitability of the work set up before brazing or heating operations start.
· The floor area around the brazing hearth must always be kept clear.
· Care must be taken to ensure the hot area of the brazing hearth is not cluttered with unnecessary materials or objects.
· All work to be heated, brazed or soldered must be well supported and stable.
· Appropriate PPE should be used. Strong, fire resistant aprons, gloves, face protection and sturdy protective footwear should be used. A face shield conforming to BS EN 166:2002, 19B should be worn
· Appropriately shaped tongs should be used to handle hot metal.
· A designated and clearly marked area near to the brazing hearth should be provided for metal to cool down.
· Particular care should be exercised when quenching hot metal especially tube sections.

Control measures – maintenance of brazing hearths
· A maintenance log must be kept for each machine.

· Maintenance of the gas supply system, pipes and torches should only be carried out by CORGI registered engineers.
· Check that the brazing hearth is kept clear of all inflammable materials and substances.

· Check that all torch hanging or fixing brackets are in good working order.

· Check that only refractory bricks and materials are used to support heating operations or to provide heat reflection.

· Check for provision of face masks, heavy duty aprons, gloves/gauntlets, tongs or other hot metal handling equipment.

· Check that warning notices are clearly fixed to machine alerting users to always wear eye protection and to secure loose fitting clothes.
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