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A hazard Is a condition with the potential
for harm or loss.
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There are four main risks:

. Entanglement
Stabbing or Puncturing
Crushing

Cutting or Tearing
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Supervisors and Workers
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They also have a responsibility to report

any defects or deficiencies
Immediately!
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Machine Guarding
Safety

objectives

Basics of Machine Sateguarding
Methods of Machine Safeguarding
Requirements for Sateguards

Sateguard Training
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Machine Guarding Safety

3 Basics of Machine Safeguarding

N N
Where Mechanical \ Hazardous \ Requirements\

\

Hazards Occur | Mechanical |For Safeguarding |
/ Motions & Actions \ / /
/ /
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Machine Guarding Safety

The Point of Operation:

Performing on the material
such as cutting, shaping,

boring, or forming of stock.
> Power Transmission:
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Other Moving Parts:

All parts of the machine which move while the machine is
working. These can be reciprocating, rotating, and

transverse moving parts.
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Machine Guarding Safety

> Types of Hazardous
mechanical:

> Motions:

Rotating Motion - can be dangerous
Hazardous because It can grip clothing, and through
Mechanical mere skin contact force an arm or hand
Motions & Actions | into a dangerous position. These
/ Includes: Collars, couplings, cams,
clutches, flywheels, shaft ends, spindles,
meshing gears.
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Machine Guarding Safety

3 Types of Hazardous mechanical Cont.
> Motions Cont.

In-running nip point hazards — can be caused by
the rotating parts on machinery. There are 3
major types of in-running nips:

¢ Parts rotating in opposite directions such as:

Hazardous e Gear wheels, rolling mills, mixing rolls,

between material and a roll where
material 1s being drawn between two
rolls.

Mechanical \
Motions & Actions/

¢ Rotating & fixed parts

¢ Rotating moving parts such as: A conveyor
belt & any of its pulleys and a rope and its
storage reel. Create a shearing, crushing, or

abrading action
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Machine Guarding Safety

3 Types of Hazardous mechanical Cont.
> Motions Cont.

Reciprocating motions

Hazardc_)us \ + Create hazards during their back and
Mechanical forth or up and down motion that may

Motions & AC“O”S/; strike a worker.

Transverse motion

+ Moving In one direction, straight, and
continuous line.

» Creates a hazard because employee
may be struck or caught in a pinch or
shear point by a moving part .
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Machine Guarding Safety

> Types of Hazardous mechanical Cont.
Actions:

Cutting Punc.hing

Hazardous
Mechanical
Motions & Actions

Shearing Bending
Action Action
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Machine Guarding Safety

> The danger exists at the
point of operation where
flying chips or scrap
material can strike the head,
particularly in the area of
the eyes or face

Example: cutting wood, metal,
or other materials

Cutting
Action
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Machine Guarding Safety

3 Results when blanking, drawing,
or stamping metal or other
materials.

> Danger occurs at the point of
Punching operation where stock Is inserted,
Action held, and withdrawn by hand

Example: power press
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Machine Guarding Safety

3 Involves trimming or shearing metal
or other materials

Example: machinery used for shearing
operations are mechanically,
hydraulically, or pneumatically
powered shears

Shearing
Action
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Machine Guarding Safety

> Hazard occurs when stock Is
Bending Inserted, held, and withdrawn

INeii[e]s B> Results when power is applied to a
slide Iin order to draw or stamp
metal or other materials

Example: power presses, press brakes,
& tubing benders
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Machine Guarding Safety

3 Methods of Machine Safeguarding

To determine the proper safeguarding method,
determine:

¢ Type of operation

¢ Size & shape of stock

¢ Method of handling

¢ Physical layout of work area

¢ Type of Material

¢ Production requirements or limitations
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Machine Guarding Safety

> Methods of Machine Safeguarding
Cont.
5 General

‘ Classifications of
Guards Safeguards Devices

Feeding &

Location & I\Eljet%“%n Miscellaneous
Distance ethods Aids
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Machine Guarding Safety

3 There are four general types of guards:

> Fixed Guard:

Acts as a barrier, protection fingers from exposure to the
blade.

©IIETdef) Example: use fixed guard on a press brake to protect
the operator from the unused portion of the die

> |Interlocked:

When opened or removed, automatic shut off or disengages
machine power until guard is put back in place.

May use electrical, mechanical, hydraulic, pneumatic or any
combination of these.
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Machine Guarding Safety

> There are four general types of guards Cont.

> Adjustable:

Allow flexibility in accommodating various sizes of stock
being machined.

+ Example: a band saw with an adjustable guard
Guards to protect the operator from the unused portion

of the blade. This guard can be adjusted
according to the size of stock

> Self-Adjusting:
As the operator moves the stock mto the danger area, the guard

1s pushed away, providing an opening only large enough for
the stock to be machined

This guard protects the operator by placing a barrier between
the danger area and operator.
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Machine Guarding Safety

> May perform several functions:
Stop machine automatically
Devices Prevent access to danger areas

Provide barrier that 1s synchronized with machine
operating cycle to prevent access to danger area during
the hazardous part of the cycle

Types of Devices:

¢ Presence-Sensing + Safety Controls
¢ Pullback ¢ Gates

¢ Restraint
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Machine Guarding Safety

. > Types of Devices cont.
Devices :
Presence-Sensing

+ Photoelectric - a system of light sources &
controls that can interrupt the machine’s
operating cycle

» Radiofrequency — a radio beam that is

part of the machine control circuit

¢ Electromechanical — a probe or contact
bar which descends to a predetermined
distance when the operator initiates the
machine cycle
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Machine Guarding Safety

e > Types of Devices Cont.
SVIBES Pullback

¢ Use a series of cables attached to the
operator’s hands, wrists, and/or arms

¢ Primarily used on machines with stroking
action

¢+ When the slide/ram is up between cycles, the
operator 1s allowed access to the point of
operation

¢ When the slide/ram begins to cycle to by
starting 1ts descent, a mechanical linkage
automatically assures withdrawal of the
hands from the point of operation
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Machine Guarding Safety

-) Types of Devices Cont.
Restraint

¢ Use cables and straps that are attached to
the operator’s hands at a fixed point.

¢ Cables and straps must be adjusted to let
the operator’s hands travel within a
predetermined safe area.

Safety Trip Control

¢ Rely on a pressure-sensitive body bar to
provide a quick means for deactivating the

machine in an emergency Situation.
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Machine Guarding Safety

_ > Types of Devices Cont.
Devices :
Two-hand control & Two-hand trip

¢ Require concurrent use of both of the
operator’s hands on control buttons to
activate the machine, thus preventing the
hands from being in danger area when
machine cycle starts.

Gate

¢ A movable barrier which protects the
operator at the point of operation before the
machine cycle can be started.
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Machine Guarding Safety

PN > location for the machine to prevent
Distance aCCGSS_ _ _ _
> Makes it virtually impossible to

contact moving parts

> Separates operators from the
equipment

> Limited by the available workspace
> Examples:
Building enclosures

Putting a wall between machine &
operator

Designing a safe work station
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Machine Guarding Safety

LS 5 These methods do not require the
Ejection - .
Methods operator to place his/her hands in the
danger area and involvement after the
machine starts to function.
> Types of feeding & ejection methods:
Automatic feed
Semiautomatic feed

Automatic ejection

Semiautomatic ejection
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Machine Guarding Safety

VIS rre > May not give complete protection from
Aids machine hazards, but may provide the
operator with an extra margin of safety.

> Examples of possible applications:

Awareness barriers - remind workers of
approach to danger area

Protective shields - protect workers from
flying particles, splashing cutting oils, or
coolants

Holding Tools - can place or remove stock

Push stick or block - used when feeding stock
into a saw blade
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Machine Guarding Safety

3> Requirements for Safeguards

Six General
Requirements of
Safeguards
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Machine Guarding Safety
3> Requirements for Safeguards

Cont.

Oesafeguards must minimize the
possibility of the operator or

another worker placing their

hands into hazardous moving
parts.

3> \Workers should not be able to
0 easlly remove or tamper with the
safeguard.
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Machine Guarding Safety

3 Requirements for Safeguards Cont.

_+$$"&( j/;qc() 3 Safeguards should ensure that
' no objects can fall into moving

parts.

3 A safeguard defeats Its
purpose If it creates a hazard
of Its own such as a shear
point, a jJagged edge, and etc.
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Machine Guarding Safety

3 Requirements for Safeguards Cont.

0 3> A safeguard should not create
an unacceptable impediment for

the worker.

> |t should be possible to
lubricate the machine without
removing the safeguard.
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Machine Guarding Safety

> vt 8,8, W% -TE

A description and 1dentification of the potential hazards
associated with the machine.

A description of the safeguards and their functions.
Instruction on how to use the safeguards.

Precautions to take when machine is unguarded during
maintenance and repair.

Instruction on what to do if a safeguard i1s missing, damaged,
or inadequate.

[ Of
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Machine Guarding Safety

3 Methods of Machine Safeguarding

To determine the proper safeguarding method,
determine:

¢ Type of operation

¢ Size & shape of stock

¢ Method of handling

¢ Physical layout of work area

¢ Type of Material

¢ Production requirements or limitations
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The greater the opportunity

for human judgement, the
greater the opportunity for
human error.




Number fwe

For a safety provision to be

effective it must not
generate a false sense of
security.




The more difficult a safety guard or
device Is to defeat, the more
valuable It Is to Its users.




For a safety provision to be deemed
legally effective, it must comply with
the legislative Regulation (Part
16.5(1), Previous MR 108/88R) for
your jurisdiction.




Safe Guarding Video




>Questions?




