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Design and technology health and safety guidelines
Risk assessment – off-hand grinding machines
Off-hand grinding machines bring with them significant risks and should not be used by pupils.

The principle hazards arise from:

· cuts and serious friction burns

· entrapment of loose clothing or jewellery

· eye injuries from flying particles

· punctures from workpiece or debris

· hearing loss from noise

· inhalation of toxic materials (eg: dust, silica).

Control measures – machine installation issues
· The machine must be securely bolted or otherwise fixed to the floor or bench top.
· The machine should be connected to the electrical supply via a 0 volt (0v) release switch and a key operated electrical isolator.
· The machine should be fitted with a foot or knee operated stop switch.
· All drive mechanisms must be fitted with fixed guards, which have electrically interlocked microswitches or require the use of a tool for their removal.
· The abrasive wheel must be mounted by someone who has been properly trained to do the work.
· The school must keep a register of people who have been appointed to do this work.
· Abrasive wheels should only be mounted on the type of machine for which they were designed, and it is essential that the speed of the spindle is not more than the maximum speed marked on the wheel.
· Before mounting and balancing a grinding wheel, the wheel must be sounded. Sounding (otherwise known as a ring check) is loosely suspending the wheel by a bit of twine or other material so that it hangs free, and giving the wheel a very light tap with a non-metallic object, such as a wooden stick.
· A wheel that is safe to use will ring clearly and solidly, like a bell or tuning fork. A damaged wheel will not make any resonating sound, it will sound more like a dull thud.
· Care must be taken not to damage the wheel when sounding.

· Damaged wheels must not be used under any circumstances and must be discarded or returned to the manufacturer.
· The maximum speed of the machine should be displayed.
· The wheel must be suitable for the jobs in which it will be used. In general, soft wheels should be used on hard materials and hard wheels on soft materials.
· The two common British markings are:

· A.30.R.BF – suitable for general use on ferrous metals

· C.24.R.BF – suitable for general use on stone, brickwork, concrete, plastic and non-ferrous metals.
· The use of an unsuitable wheel may result in the wheel face becoming loaded as the pores become clogged by the material being removed. If the wheel is too hard or too fine it may become glazed or polished. Both situations will reduce the efficiency of the wheel.
· The grinding wheel should be clamped between the flanges with a force to be high enough to drive the wheel without slipping, but it must not be over-tightened so that the pressure could weaken the wheel.
· The tool rest should be adjusted to be within 3mm of the wheel.

· There should be a clear, authorised pictorial warning sign instructing all users to wear goggles or safety glasses.

Control measures – machine operation and supervision issues
· The floor area around the grinder must be kept clear, clean, dry, with no flammable materials which could be ignited by sparks and with no obstacles to the machine operator.
· Machine operators must:

· not have any loose clothing or jewellery

· have any long hair tied back

· wear goggles or safety glasses

· wear substantial shoes with enclosed uppers.
· The guards and tool rest should be properly adjusted.
· If the machine has not been used for a while, or if the wheel has recently been changed, the operator should ensure that no-one is in front of the machine and should stand at the side of the machine when switching it on.
· The operator should only grind on the front of the wheel, not on the side.
· The speed of the wheel should be allowed to build up to the full operational speed before any grinding takes place.
· The object being ground should be moved across the front of the wheel to ensure even wear on the wheel and to prevent the build up of grooves or uneven wear on the wheel.
· After an extended period of grinding the machine may need to have the position of the tool rest adjusted to compensate for wear on the wheel.
· The machine must be switched off and isolated whilst any adjustments are made.
· After being switched off, the machine must not be left unattended whilst the wheel is still spinning. The machine should be left to come to a standstill without holding anything against it to slow it down.
· The switch key must be removed from the electrical isolator when the machine is not in use.

Control measures – maintenance of 
off-hand grinding machines
· A maintenance log must be kept for each machine.

· Check that the mounting of the machine is secure.
· Check there is a sign for spindle speed and that it is clearly visible.
· Check that there are clear safety signs for eye protection.
· Check the security of all electrical connections and proper operation of switch controls.
· Check the installation of foot, knee or other suitable prominent mushroom-headed stop switches.
· Check that there is a lockable isolator or key operated switch installed.
· Check operation of local exhaust ventilation (LEV) if fitted.
· Change wheel if necessary, carrying out ring test, and mounting wheel using flanges and blotter washers as necessary.
· Dress wheel and re-adjust tool rest, to within 3mm of wheel.
· Ensure all guards are adjusted and fitted properly.
· Adjust all guards and safety screens.
· Ensure full compliance of machine with the Provision and use of work equipment regulations (PUWER) 1998.
· Run machine up to full speed, and carry out test operation on steel component.
· Record maintenance work in machine service and repair record.
· Check that warning notices are clearly fixed to machine alerting users to always wear eye protection, secure loose fitting clothes, and that the machine must not be left unattended whilst the wheel is still rotating.
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