DGCST036 - Use of Angle Grinders


Introduction

The injuries resulting from the use of angle grinders are caused by:

· particles being thrown out from the grinding work;

· the grinding wheel breaking up or shattering; and

· contact between a revolving wheel and a person’s hand or another part of the body.

The most serious injuries involving angle grinders and abrasive wheels occur when the wheel shatters and flying fragments strike the operator or people who are close by.  In some cases this has resulted in a fatality when a person has had an artery severed by a flying piece of the wheel.


“What do you think are the reasons why people get injured when using angle grinders?”

The reasons people get injured when using angle grinders are:

· using the wrong type of wheel for the material being cut or ground;

· using an unbalanced wheel;

· exceeding the rated speed of the wheel;

· using a cracked, chipped or broken wheel;

· using a cutting wheel to grind;

· taking too deep a cut;

· incorrectly securing the work;

· failure to wear the correct personal protection;

· not securing the wheel tightly enough; and

· over tightening the wheel.

By following some simple rules, angle grinder accidents and injuries can be prevented.

Today we are going to cover how you should:

· select the correct wheel;

· test grinding wheels;

· fit the grinding wheel;

· check the grinder;

· wear the correct personal protective equipment; and

· operate the grinder.

Selecting the Correct Wheel

Grinding wheels are made with three different types of bonding material.  These are:

Organic bonded wheels - which use resins, rubber or shellac to bond the abrasive material together.

Inorganic bonded wheels - which use sodium silicate, magnesium, oxy-chloride or metal as a bonding agent.

Vitrified bonded wheels - which use clay, glass or porcelain as a bonding agent.


“Which type of wheel must you use with portable angle grinders?”

You should only use organic bonded wheels with portable angle grinders.  They tend to be less brittle than the other two types of grinding wheels and more capable of withstanding the wheel flexing that occurs with angle grinding.

Organic bonded wheels are also made with reinforcing fibre or filament to provide greater strength.

You should only use:

· soft grade wheels when angle grinding hard materials and;

· hard grade wheels when angle grinding soft materials.


“What can happen if you use a soft grade wheel on soft material?”

If a soft grade wheel is used on soft material the wheel face can become clogged or loaded with particles of the material being cut or ground.

If a hard grade wheel is used on hard material this can cause the wheel face to become glazed.

If a wheel becomes glazed or clogged it reduces the abrasiveness of the wheel causing you to press the wheel harder against the work piece.  This can lead to excessive flexing of the wheel causing it to shatter.

For this reason you should not use masonry grinding wheels on metal or metal grinding wheels for grinding masonry.


“What else should you consider when selecting a grinding wheel?”


The first step is to select the correct size grinder for the work.  Larger grinders, because of their size and power, require more effort to control than small grinders.

For minor grinding jobs it is best to use a small grinder because it is easier to use and requires less effort to control.

The grinding wheel that you select must be based upon the grinder you will use for the job.

Check the maximum operating speed of the wheel matches the operating speed of your angle grinder.

The maximum operating speed must be shown on the wheel label as revolutions per minute.  The operating speed of the grinder should be marked on the grinder body.

Over speeding a grinding wheel is the major cause of wheel shatter.  If you speak to anyone who has been close to a grinding wheel when it shattered, they would tell you that it “exploded” rather than shattered.

It is centrifugal force which causes wheels to shatter.  Centrifugal force does not increase directly with the speed of rotation but as the square of the speed.

For example, doubling the rotational speed of the wheel increases the centrifugal force four-fold.

This is why exceeding the rated speed by a minor amount can greatly increase the risk of the wheel shattering.

Make sure that you select a grinding wheel and not a cutting wheel.  Cutting wheels are thinner than grinding wheels and should never be used for angle grinding.  Cutting wheels are designed for use along the cutting edge.  Grinding on the face of the cutting wheel will cause it to flex and shatter.

The best way to check if you have the correct grinding wheel is to read the label on the wheel.  If the label is missing from a grinding wheel do not use it.

Testing the Wheel


“What types of faults should you check for on a grinding wheel before fitting it onto the grinder?

Visually check all grinding wheels before they are used, to make sure they have not been damaged from rough handling or poor storage.  You should check if there is:

· chemical or oil damage;

· chipping of the grinding edge; and

· warping of the wheel.

Grinding wheels should also be tested for any cracks that cannot be detected by visual checking.  This is done by using the “ring test”.


“What is the correct way to check the wheel for cracks?


To carry out the ring test:

· make sure the wheel is dry and free of any dust when the ring test is made because moisture and dust will deaden any sound;

· suspend a light wheel from its centre hole on a pin, or in the case of a heavy wheel, place it vertically on a hard floor or surface;

gently tap the wheel with a light non-metallic tool, such as the handle of a screw driver for light, small diameter wheels, or a wooden mallet for heavy, large diameter wheels; and

· tap the wheel 45 degrees each side of the vertical centre line approximately 25 mm from the outside edge of the wheel.

If the wheel is struck directly along the vertical centre line the ring can sometimes be muffled giving the impression that the wheel is cracked when in fact it is sound.  This is especially true with large wheels which are supported on the floor during the test.

If a dull or “dead” sound is made when the wheel is tested this means it is cracked and must not be used - dispose of the wheel and don’t return it into storage.

The ring test must be carried out before mounting either a new or used wheel on a machine, particularly if the wheel has been in storage or out of service for long periods of time.

Fitting the Grinding Wheel

The correct fitting of the grinding wheel greatly reduces the likelihood of wheel shatter.  An incorrectly fitted grinding wheel causes excessive heat or vibration.

Disconnect the power source to the grinder before removing or fitting a grinding wheel.  Accidental contact with the power switch while fitting a wheel could lead to a finger amputation or severe injury.

The wheel mounting flange should fit easily onto the spindle and must never be forced on because this can damage the flange or crack the wheel.  If the fit is too tight the heat generated during grinding can cause the spindle to expand and crack the wheel.

Do not attempt to modify or “open out” a wheel flange to make it fit.  If it doesn’t fit over the spindle it is the wrong type of wheel for the grinder - get the correct type wheel.

Do not over-tighten the locking nut.  Only tighten it enough to ensure that the wheel does not slip.  When the locking nut has been tightened there should be a clearance of 0.3 mm - 0.4 mm between the grinder flange and the non-grinding face of the wheel.  This ensures that the clamping pressure is only applied at the centre of the wheel.

A wheel that is too loose on the spindle will run off-centre, causing stress and vibration which can lead to the wheel shattering.

After fitting the wheel and before turning on the power, turn the wheel by hand for a few revolutions to check the fitting and to make sure the wheel is clear of the grinder guard.

Checking the Grinder


“What items should you check on an angle grinder before you operate it?”


Before you start any grinding work you should check the condition of the grinder.  You should check the:

· outer casing is free of cracks or damage;

· operating switch operates and automatically returns to the OFF position;

· grip handle is fitted and secure;

· guard is securely in position;

· exposure angle of the wheel is no more than 150 degrees;

· flexible cord is free of any damage to the insulation;

· electrical inspection tag is up-to-date;

· power plug does not have cracks or bent pins; and

· casing screws are intact and firmly in position.

Electrically operated angle grinders used with grinding wheels of 130 mm diameter or greater must be fitted with a switch or speed control device that automatically returns to the OFF position and is not capable of being locked in the ON position.  This is known as a “deadman switch”.

Pneumatic grinders must be checked to make sure the:

· air hose does not have any splits or cracking;

· air hose is securely clamped to the grinder body;

· air hose coupling is securely clamped;

· operating trigger automatically returns to the OFF position; and

· grinder stops completely when the operating trigger is in the OFF position.

Personal Protective Equipment


“What personal protective equipment must you wear if you are going to use an angle grinder?


When using an angle grinder you should wear the following personal protective equipment:

· wide vision goggles or safety glasses and a face shield;

· hearing protection;

· safety boots with steel toe-caps;

· overalls or close fitting clothing; and 

· close fitting canvas or leather gloves.

The use of safety glasses and a face shield is the preferred eye protection since it not only provides double protection for the eyes but also protects the face.

When grinding in enclosed spaces or where excessive dust is being generated you should also wear a disposable respirator mask.

Operating the Grinder

When using an electrically operated grinder make sure it is connected to a residual current device (RCD).

When using a pneumatic grinder check that all hose connections are fitted with proper safety clips.


“What are some of the safe work practices you should follow when using an angle grinder?”


When operating an angle grinder you should:

· remove any flammable materials that could ignite from sparks;

· secure the work piece in a vice, or clamp in position, so that you can keep both hands on the grinder;

· never use your foot or hand as the clamp;

· keep the work piece at waist height (where possible) since this is the most comfortable position for grinding work;

· adopt a comfortable stance, with feet apart and well balanced;

· keep both hands on the grinder at all times;

· allow the grinder to “run up” to speed before applying it to the work piece;

· hold the grinding wheel against the work piece with minimum pressure;

· never use excessive force because this increases the risk of the wheel shattering or it can cause the wheel to “dig in” and kick back;

· position the grinder so the guard is always fully between you and the work piece;

· direct the sparks away from doorways or other people;

· position the grinding wheel at an angle of between 15 to 30 degrees to the work piece;

· stop the grinder regularly so that you can take short breaks to rest your hands and arms - fatigue can allow you to lose control of the grinder;

· always allow the wheel to fully stop before putting the grinder down;

· never drop grinders onto the ground; and

· always fully disconnect from the power source when you have finished using it.

As a grinding wheel wears down it loses its efficiency and will not grind properly.  Rather than pressing the wheel harder against the work piece to improve the grinding action, you should replace the wheel.

Worn down wheels must always be disposed of.  Never use worn down wheels on smaller grinders.

Summary

You can prevent injury to yourself and other people when using angle grinders by:

· selecting the correct grinder for the job;

· selecting the correct grinding wheel;

· inspecting and testing the wheel;

· correctly fitting the wheel;

· wearing adequate personal protection; and

· following the basic operating rules we have talked about today.



Notes

Notes













Hand out sheet 1 - Selecting Grinding Wheels











Further References for the Supervisor/Presenter








Australian Standard 1788.1 - 1987


Abrasive wheels - Design, construction and safeguarding.





Australian Standard 1788.2 - 1987


Abrasive wheels - Selection, care and use.
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Hand out sheet 2 - Testing the wheel








Hand out sheet 3 - Checking the grinder








Hand out sheet 4 - Personal protective equipment








Hand out sheet 5 - Operating the grinder
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