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Effective Safeguarding: Best Practices and Insights
Effective safeguarding on machinery and equipment is essential for protecting 
workers from injuries, ensuring compliance with regulations, preventing 
costly downtime, and enhancing overall productivity. By implementing robust 
safeguarding measures, you create a safer, more efficient, and compliant 
workplace, while also maintaining the longevity and performance of your 
equipment. To ensure a machine is adequately safeguarded, consider the 
following details:  

1)	 Safeguards must prevent contact with moving or hazardous parts  
of a machine

2)	 They must not be easy to bypass, defeat or rendered non-operational

3)	 Safeguards must remain secure and withstand normal wear and tear

4)	 They should not obstruct workers from performing their duties

5)	 Safeguards should not introduce new hazards

The table below shows key safeguarding details, comparing two examples to 
highlight issues and suggest solutions. While this document is not exhaustive, 
it offers practical tips for assessing your equipment. When determining if your 
safeguarding is appropriate, please refer to applicable legislation and standards, 
such as those from the Canadian Standards Association (CSA) and International 
Organization for Standardization (ISO). For further questions, please contact a  
WSPS Machine Safety and Robotics Consultant. 

Note: Illustrations are not to scale
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SAFEGUARDING 
CONSIDERATIONS DESCRIPTION POTENTIAL SAFEGUARDING ISSUES SAFEGUARDING SOLUTIONS

Safeguards must 
prevent contact 
with moving or 
hazardous parts  
of a machine.

a) �Guards – physical barriers 
preventing access to the 
dangerous parts of the 
machine by ensuring 
adequate distance from  
the danger zone.

b) �Protective Devices 
– presence sensing 
devices that detect 
when a person is near or 
approaching hazardous 
areas. Once a person is 
detected, the machine 
receives a signal to stop. 
*These devices must be 
properly positioned and 
be appropriate to the 
application.

Reminder safeguarding 
devices that signal a machine 
to stop would require a 
Pre-Start Health and Safety 
Review (PSR).

The light curtain allows a person to walk or 
step inside the robot cell, this condition is 
also known as ‘whole body access’. When a 
worker interupts the detection field of the 
light curtain, a signal is sent to stop the robot. 
However, once inside, there is no detection 
of the worker, and the machine could restart, 
posing a risk of injury to the worker.

Physical half guard prevents whole body 
access into the machine. Light curtain installed 
right above the physical barrier detects the 
worker when loading parts/materials ensuring 
that the robot will not move.
Another possibility may be the installation of 
an additional safeguarding devices such as 
a horizontal light curtain or pressure sensing 
mat(s) inside the vertical light curtain, instead 
of the ½ barrier, for continuous worker 
detection after passing through the vertical 
light curtain field.
Note: the addition or modification of a 
safeguarding device that signals a machine  
to stop, would require a Pre-Start Health  
and Safety Review.
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SAFEGUARDING 
CONSIDERATIONS DESCRIPTION POTENTIAL SAFEGUARDING ISSUES SAFEGUARDING SOLUTIONS

The area under the conveyor is open. This 
allows access to the hazardous points of 
operation.

Physical barrier guards installed under 
conveyor preventing access to hazardous 
points of operation.

They must not be 
easy to defeat, 
bypass or render 
non-operational.

Guards should meet the 
‘AUTO’ principle. Workers 
should not be able to reach 
Around, Under, Through or 
Over guarding to access any 
moving parts. Also, it should 
not be possible to reach 
hazards through openings 
in guarding for chutes 
(tunnel guards), openings for 
conveyor systems, loading and 
unloading systems to move 
parts or materials into and out 
of the safeguarded area.

Tunnel guard is too short, allowing workers to 
reach through guarding and touch the robot 
and other hazardous points of operation.

Tunnel guard is extended several feet to 
prevent workers from easily reaching through 
the guarding and to touching the robot.
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SAFEGUARDING 
CONSIDERATIONS DESCRIPTION POTENTIAL SAFEGUARDING ISSUES SAFEGUARDING SOLUTIONS

The openings in the material (mesh) used to 
make the tunnel guard barrier are too large, 
allowing workers to reach through with fingers 
and potentially touch hazardous points on the 
conveyor or passing material.

Reduce or eliminate the opening sizes in the 
materials used to make the guarding or install 
other barriers such as polycarbonate, to prevent 
workers fingers from touching pinch points on 
conveyor.

Spacing between light curtain detection beams 
could allow worker to reach through undected.
Gap between floor and first beam of light 
curtain is large enough that a worker could 
reach under and access the hazards undetected.

Light curtain beams are closer together  
(i.e., reduced beam spacing) preventing a 
worker from reaching through undetected. 
Addition of half guard reduces the opening size 
under the light curtain.
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SAFEGUARDING 
CONSIDERATIONS DESCRIPTION POTENTIAL SAFEGUARDING ISSUES SAFEGUARDING SOLUTIONS

Workers should not be able to reach over  
the guarding and touch the robot or any 
other hazardous point of operation (note  
that the picture is not to scale).

Extending the guarding several inches higher 
prevents a worker from potentially reaching 
over the guarding and touching the robot or 
any other hazardous point of operation. 
Additionally, consider the risk of ejected 
materials or parts when selecting the 
perimeter guarding heights and the type of 
safeguarding devices.

Safeguards must 
remain secure, 
withstand normal 
wear and tear, 
and withstand 
environmental 
conditions.

Guards should stay in place  
and not shake loose during 
machine operations. 
Guards should be tool tight 
– requires a tool to remove 
(under lockout conditions).

Butterfly or ‘wingnut’ style fasteners allow 
guarding to be removed by hand. Avoid 
zip ties as they can easily be broken off by 
workers or during machine operation.

Tool-tightened fasteners must be used, 
ensuring the guard cannot be easily removed 
by hand or readily available tools located at 
operator workstations.
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Additional Considerations

SAFEGUARDING 
CONSIDERATIONS DESCRIPTION SAFEGUARDING SOLUTIONS

Safeguards must not 
obstruct workers 
from performing 
their duties.

Guards should allow for:
	� minimum visual 
obstructions to production 
process 

	� Meeting production and 
quality needs

	� Allow for safe lubrication, 
and other routine 
maintenance or other tasks, 
without guard removal 
where possible.

Consider these corrections:
	� Depending on process requirements, guards can be made from mesh or polycarbonate, 
allowing the process to be observed by the worker while restricting access to hazardous 
points of operation. Cameras can be installed when guards do not permit visual observation.

	� Design equipment so that routine adjustments or lubrication can be done from outside the 
safeguarded space (cell), such as installing extended grease nipples or oil level re-fill spouts 
to prevent having to remove guards to lubricate equipment. If guards must be removed, 
equipment must be locked out and tagged out.

	� When designing robot cells, it is encouraged to conduct robot teaching from outside the 
safeguarded space (robot cell). If this is not practicable, then all appropriate measures must 
be taken to ensure worker safety when inside the cell, such as: 
	– robot teaching pendant with 3-position enabling device (‘dead-man’ switch) and  
hold-to-run controls 

	– safe teach locations within the cell with appropriate clearance and easily accessible 
egresses

	– reduced teach speeds (i.e. ≤ 250 mm/sec)
	– trained and competent robot technicians, etc.

	� Ensure that all lockout tagout measures are taken when cleaning cells, unjamming material, 
maintenance work, etc. 

Safeguards should 
not introduce a new 
hazard.

Guards should not create 
additional pinch or shear 
points, obstructions or 
musculoskeletal hazards 
(MSDs).

Example corrections
	� Guards should be installed in a way that reduces the amount a worker must reach to  
load parts.

	� Guards should be designed to prevent scrapes or cuts on sharp edges. 

NOTE: it is recommended before selecting which safeguarding solution to use that a risk assessment is completed using CSA Z432 Safeguarding of Machinery 
and that the safeguard effectively reduces the risk to the worker. Training and work instructions are not adequate replacements for safeguarding solutions.  
Some machines may have their own machine specific standards, those standards would take priority over Z432, i.e., CSA Z434 Industrial Robot and Robot 
Systems, should be consulted for robot installations.
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Safeguarding Checklist
This checklist can be used when evaluating your equipment to determine if additional safeguarding interventions may be required. 
It is intended to serve as a guideline and is not meant to be an exhaustive assessment of your safeguards. Further information on 
how guards or safeguarding devices should be designed can be found in the CSA standard Z432, Safeguarding of Machinery. If you 
have any questions or want further clarification, please contact a WSPS Machine Safety and Robotics consultant. 

SAFEGUARDING 
CRITERIA ITEMS TO CHECK Y/N/NA RECOMMENDATIONS/CORRECTIVE ACTIONS

Safeguards must 
prevent contact to 
moving or hazardous 
parts of the machine 
(danger zone) from 
all directions.

	� Are barrier guards in place that prevent access to hazardous parts 
of the machine?

	� Are point of access guards installed? (e.g., running nip guards).

	� Are guards installed to prevent items from falling or ejecting from 
equipment and striking workers?

	� Are protective devices installed? For example, light curtains, 
safety mats, two hand controls, interlock gates to signal a stop 
when frequent access is needed. (Note: Installation of protective 
devices can trigger a Pre-Start Health and Safety Review (PSR)).

	� Does the machine immediately stop (including all hazardous 
motion) when the safeguarding device/devices are activated  
(e.g., movement immediately stopped within the machine when 
light curtain crossed)?
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SAFEGUARDING 
CRITERIA ITEMS TO CHECK Y/N/NA RECOMMENDATIONS/CORRECTIVE ACTIONS

Safeguards must not 
be easy to defeat, 
bypass or render 
non-operational.

	� Are guards and safeguarding devices designed so that you cannot 
reach around, under, through or over to access the hazardous 
point(s) of operation? 
a)	Cannot reach through the openings in the guarding with fingers 

and touch hazardous parts of the machine or materials?
b)	Cannot reach over guarding and touch robots or materials?
c)	Cannot reach through tunnel guards and touch hazardous 

points of operation? 

	� Are safety devices functional and cannot be bypassed? i.e.
a)	Light curtains not bypassed (e.g., not disabled or overridden)? 
b)	Interlocks not tampered with or bypassed?
c)	Two hand controls not modified in any way to allow for use 

with 1 hand or accidental operation? (i.e., consider installing 
shrouding and anti-tiedown functionality and are a safe 
distance from the hazard)

Safeguards must 
remain secure and 
withstand normal 
wear and tear.

	� Are guards and safeguarding devices durable and can withstand 
the environmental conditions in which they are located?

	� Are guards in good condition? No signs of wear or tear?

	� Are guards secured with tool-tightened fasteners (e.g., a wrench  
is needed to remove the guard)? 
a)	Have you replaced wing nuts or other ‘hand-fasteners’ for other 

types that require a tool to remove?
b)	Have you replaced zip ties?
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SAFEGUARDING 
CRITERIA ITEMS TO CHECK Y/N/NA RECOMMENDATIONS/CORRECTIVE ACTIONS

Safeguards should 
not obstruct workers 
from performing their 
duties.

Do safeguards allow for:
	� Minimal visual obstructions to production process?

	– workers should be able to see the production flow from their 
workstation but be prevented from accessing hazardous areas

	� Production and quality needs?
	� Allow for safe lubrication without guard removal?

	– if a guard must be removed for things like oiling or lubrication 
there is a probability it won’t be re-installed.

Safeguards should 
not introduce a new 
hazard.

Do current safeguards avoid creating any additional pinch points, 
obstructions or other hazards.

NOTE: This checklist is not intended to be exhaustive, but provide a guide when accessing equipment safeguarding. It is recommended before selecting which 
safeguarding solution to use that a risk assessment is completed using a risk assessment methodology that aligns with the criteria in CSA Z432 Safeguarding  
of Machinery standard and that the safeguarding strategy effectively reduces the risk to the worker. Training and work instructions are not adequate 
replacements for safeguarding solutions. Some machines may have their own machine specific standards, those standards would take priority over Z432,  
i.e., CSA Z434 Industrial Robot and Robot Systems, should be consulted for robot installation.

© Workplace Safety & Prevention Services 2025. Workplace Safety & Prevention Services (WSPS) grants permission to approved end users to reproduce this document in whole 
or in part, provided its intended use is for non-commercial, educational purposes and that full acknowledgement is given to the WSPS. Approved end users are firms registered 
with the Workplace Safety and Insurance Board. WSPS reserves the right to extend this permission to other stakeholders and interested parties by express written permission upon 
application. WSPS extends no warranty to materials amended or altered by the end user. Under no circumstances is this document, or any portion thereof, to be duplicated for 
purposes of sale or for external reproduction or distribution. 

(Sample WSPS acknowledgement, “Reproduced or adapted from name of solution with permission of Workplace Safety & Prevention Services, Mississauga, Ontario.”)

The information contained in this reference material is distributed as a guide only. It is generally current to the best of our knowledge as at the revision date, having been compiled from 
sources believed to be reliable and to represent the best current opinion on the subject. No warranty, guarantee, or representation is made by WSPS as to the absolute correctness 
or sufficiency of any representation contained in this reference material. WSPS assumes no responsibility in connection therewith; nor can it be assumed that all acceptable safety 
measures are contained in this reference material, or that other or additional measures may not be required in particular or exceptional conditions or circumstances.
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