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Lecture Overview

•Mechanical Hazards Types – Moving parts, entanglement, crushing, shearing, and stored 
energy can cause serious injuries.
•High-Risk Sectors – Construction, Manufacturing, Warehouses, Retail back-of-house, and 
healthcare have sector-specific machinery risks.
•Machinery Definition – Machines include powered tools and equipment, both stationary and 
mobile.
•Legal Requirements – SL 646. 24 mandates safe equipment use; CE marking shows 
compliance with EU safety standards.
•Employer Duties – Provide safe equipment, train staff, and maintain machinery regularly.
•Control Measures – Machine guarding, LOTO procedures, safe operating procedures, and 
maintenance programs.
•Real-World Lessons – Case studies show injuries are preventable with proper guarding, 
training, and procedures.
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Learning Objectives 
1. Identify Common Mechanical Hazards

Learners will be able to recognize and describe various mechanical hazards in the workplace, including moving parts, 
entanglement, crushing, shearing, and stored energy, understanding how each can cause injuries or accidents.

2. Understand Sector-Specific Machinery Risks

Learners will explore how different sectors—manufacturing, warehouses, retail, and healthcare—present unique machinery 
hazards, examining real examples to understand which equipment and operations carry higher injury risks and why.

3. Interpret Equipment Safety Legislation

Learners will analyse relevant laws, including SL 424.17 and CE marking requirements, understanding employers’ duties, 
compliance obligations, and how legislation protects workers from mechanical hazards in various workplace settings.

4. Apply Effective Machinery Control Measures

Learners will learn to implement practical safety controls, such as machine guarding, lock-out/tag-out procedures, safe 
operating protocols, maintenance programs, and staff training, to reduce hazards and prevent workplace injuries 
effectively.
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Introduction to Mechanical Hazards
Types of Mechanical Hazards
Mechanical hazards in the workplace arise primarily from equipment and machinery with moving parts. These 
hazards include rotating shafts, belts, gears, and pulleys that can catch clothing, hair, or body parts. Entanglement 
hazards occur when loose clothing, jewelry, or long hair is drawn into machines, potentially causing severe 
injuries. Crushing hazards happen when workers are trapped between moving parts or between machinery and 
fixed objects, while shearing hazards occur when blades or sharp edges cut through materials or body parts.

Impact on Workers
When mechanical hazards are uncontrolled, they can result in serious injuries ranging from cuts and lacerations 
to amputations, fractures, or even fatalities. Stored energy hazards, such as compressed springs, hydraulic 
pressure, and electrical systems, can release energy suddenly, causing unexpected movement or force that harms 
employees. Even minor incidents can lead to long-term disabilities or lost workdays. Understanding these hazards 
is crucial to preventing accidents and protecting workers in any sector that uses machinery or equipment.

Importance of Hazard Awareness
Awareness and proactive management of mechanical hazards are essential for workplace safety. Workers, 
supervisors, and employers must recognize potential risks and implement control measures before incidents 
occur. Education, training, and hazard identification programs help employees understand how machines operate 
and where dangers exist. Regular inspections, maintenance, and adherence to safety procedures reduce the 
likelihood of injuries. By acknowledging and addressing mechanical hazards systematically, organizations create 
safer environments, lower accident rates, and ensure compliance with safety
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Definition of Equipment (1/2)

Machinery refers to powered tools, devices, or equipment used to perform specific tasks in a
workplace efficiently and safely. These machines are designed to reduce manual labour, increase
productivity, and accomplish work that would otherwise be difficult or impossible to complete by
hand. Machinery can vary widely in complexity, ranging from simple mechanical devices, such as
hand-operated presses, to advanced automated systems, such as industrial robots or CNC machines.

Workplace machinery can be classified into stationary and mobile types. Stationary machines
remain fixed in one location and often involve high-powered components, such as lathes, milling
machines, presses, and cutting equipment used in manufacturing or workshops. Mobile machines,
on the other hand, are designed to move within the workplace or between sites, such as forklifts,
pallet movers, cranes, and construction equipment. Both types can present significant mechanical
hazards if not operated correctly or maintained properly.
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(Legal) Definition of Equipment (2/2)

"work equipment" means any machine,
apparatus, tool or installation used at
work
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Work Equipment
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Common sources of Mechanical Hazards 
Moving Parts and Cutting Hazards

Mechanical hazards in the workplace often originate from moving parts of machinery and
equipment. Rotating shafts, belts, pulleys, gears, and chains can catch clothing, hair, or body parts,
leading to entanglement injuries. Cutting, crushing, and shearing points are also common sources of
risk, particularly in machines such as guillotines, metal shears, saws, and presses. These parts can cut
or slice through materials—and in severe cases, body parts—if proper guarding is not in place.
Workers are especially at risk when operating machinery without training, bypassing safety devices,
or wearing loose clothing and accessories that could become entangled.

Stored Energy and Unexpected Movements

Another significant source of mechanical hazards is stored energy within machinery. Compressed
springs, hydraulic or pneumatic pressure, and electrical systems can release energy suddenly,
causing unexpected movement or force that may crush, trap, or strike workers. Even well-maintained
machines pose a risk if energy sources are not properly isolated during maintenance or cleaning.
Recognising these sources and implementing control measures—such as machine guarding, lock-
out/tag-out procedures, and safe operating practices—helps prevent injuries. By identifying these
common hazards, employers can develop risk assessments and safety programs to protect workers
across industries, including manufacturing, warehousing, healthcare, and retail operations.
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Moving Parts Hazards
Moving parts in machinery are one of the most common and dangerous sources of 
mechanical hazards in the workplace. These include components such as rotating shafts, 
belts, pulleys, gears, and mixers. The risk arises when a worker’s body parts—hands, 
fingers, arms—or even loose clothing, hair, or accessories come into contact with these 
moving components. Because the machinery often operates at high speed and with 
significant force, even brief contact can cause severe injuries, including cuts, fractures, 
crush injuries, or amputations.

Scenario
In a small food processing plant, a worker is tasked with clearing jammed ingredients from 
a conveyor belt. While leaning over to remove the obstruction, the worker’s sleeve gets 
caught on the rotating shaft connected to the conveyor. The worker is pulled toward the 
moving equipment, sustaining a deep laceration to the forearm. Because there are no 
fixed or interlocked guards on the machinery, nothing stops the moving parts, leaving the 
worker exposed to the hazard. In this scenario, the combination of unprotected moving 
parts, lack of awareness of risk, and inadequate equipment design creates a serious 
potential for injury.
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Entanglement Hazards
Entanglement hazards occur when a worker’s body, clothing, hair, or personal accessories
get caught in moving machinery. Machines with rotating or spinning parts—such as drills,
mixers, conveyor belts, or rotating shafts—pose a high risk if proper precautions are not
taken. Loose clothing, scarves, necklaces, rings, or long hair can easily become entangled,
pulling the worker toward the moving parts. These incidents can lead to severe injuries,
including crushed fingers, broken bones, or even amputations, depending on the
machine’s speed and force. Entanglement is particularly dangerous because it often
happens suddenly and with little warning, giving the worker minimal time to react.

Scenario:
In a small manufacturing workshop, an employee wearing a loose long-sleeve shirt and a 
necklace is operating a metal lathe. While adjusting the machine, the end of the shirt 
sleeve and the necklace chain get caught in the rotating spindle. The sudden entanglement 
pulls the worker’s arm toward the machine, causing severe lacerations and a broken wrist. 
The machine lacks adequate guarding around the spindle, and the employee had not tied 
back their hair or secured loose clothing. This scenario highlights how ordinary workplace 
items—clothing or jewelry—can become lethal when entangled with unguarded moving 
machinery.
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Crushing Hazards
Crushing hazards occur when a worker’s body or body parts are caught between moving
machinery parts or between machinery and a solid object. These hazards can involve
heavy equipment, press machines, forklifts, conveyor rollers, or rolling equipment.
Crushing injuries are particularly dangerous because the force involved can cause severe
damage to bones, muscles, and internal organs. Unlike cutting or entanglement, crushing
can affect large areas of the body and may lead to permanent disability or even fatal
injuries. They often happen in fast-paced work environments where machinery is heavy,
powerful, and operated in close proximity to personnel.

Scenario:
In a warehouse setting, an employee is positioning a pallet near a forklift. While the 
worker is guiding the pallet, the forklift operator accidentally moves forward, pinning the 
employee’s leg between the forklift’s load and a shelving unit. The worker suffers multiple 
fractures and soft tissue injuries. In this scenario, the proximity of moving machinery to 
personnel, combined with a lack of clear communication and space management, leads to 
a severe crushing injury. The incident highlights the importance of recognising crushing 
hazards in areas where heavy loads, machinery, and workers operate in close quarters.
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Shearing Hazards
Shearing hazards occur when a worker’s body or body parts are exposed to a cutting or 
slicing action from blades, edges, or moving parts. These hazards are common in machines 
such as guillotines, shredders, metal shears, and in food preparation equipment like slicers 
and cutters. Shearing can result in deep cuts, amputations, or severe lacerations, often 
occurring suddenly when hands or fingers are inserted too close to the blade or during 
equipment jams. The hazard is particularly dangerous because the cutting action can slice 
quickly through materials—and tissue—before a worker can react.

Scenario
In a busy restaurant kitchen, a chef is using an industrial vegetable slicer to prepare 
ingredients for service. While cleaning the machine between batches, the chef attempts to 
remove a stuck carrot without turning off the slicer completely. The slicer’s blade catches 
the chef’s finger, causing a deep laceration and partial loss of the fingertip. The incident 
occurs because the blade remained exposed, and no interlock or safety device was 
engaged during cleaning. This scenario demonstrates that shearing hazards are not limited 
to industrial settings—they are also present in kitchens where rotating blades or cutting 
mechanisms are used routinely.
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Stored Energy Hazards
Stored energy hazards occur when machinery or equipment contains energy that can be
suddenly released, causing unexpected movement or force. This energy may be
mechanical, such as compressed springs or tensioned components; hydraulic or
pneumatic, involving pressurized fluids or gases; or electrical, including capacitors or live
circuits. If this energy is released unexpectedly, it can strike or trap workers, leading to
serious injuries such as fractures, crush injuries, burns, or even fatalities. Stored energy
hazards are particularly dangerous because the release often happens instantaneously and
without warning, leaving workers little time to react.

Scenario:
In a warehouse, a worker is performing routine maintenance on a hydraulic pallet stacker. 
While loosening a connection, the hydraulic system suddenly releases pressure, causing 
the lifting arm to drop rapidly. The worker’s hand is caught between the arm and the 
frame, resulting in a crushed wrist and severe soft tissue injuries. The hazard occurred 
because the hydraulic pressure was not fully isolated before maintenance, and no lock-out 
procedure was applied. This example highlights that stored energy hazards exist in many 
workplace settings, from machinery maintenance to equipment handling, and can be 
deadly if not properly controlled.
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High Risk Sectors (Mechanical Hazards)
•Manufacturing – Involves presses, lathes, CNC machines, and cutting equipment with 
high-speed moving parts. Risks include crushing, shearing, and entanglement.
•Warehousing & Logistics – Forklifts, pallet movers, conveyor belts, and rolling 
equipment create crushing, entanglement, and pinch point hazards.
•Construction – Use of cranes, loaders, compactors, and power tools exposes workers 
to crushing, striking, and moving parts hazards.
•Retail Back-of-House Operations – Packaging machines, lifts, and compactors 
present trapping, crushing, and accidental activation hazards.
•Healthcare – Hospital beds, MRI machines, automated lifts, and surgical equipment can 
create pinch points, entanglement, or stored energy hazards.
•Agriculture & Farming – Tractors, harvesters, augers, and other powered equipment 
pose entanglement, shearing, and crushing risks.
•Food Processing & Catering – Slicers, mixers, grinders, and conveyor systems have 
cutting, entanglement, and crushing hazards.
•Automotive & Heavy Equipment Maintenance – Vehicle lifts, presses, and hydraulic 
systems can cause crushing, shearing, and stored energy injuries.
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Manufacturing
The manufacturing sector is one of the highest-risk environments for mechanical hazards due to the frequent 
use of heavy, fast-moving, and high-powered machinery. Employees often work with presses, lathes, milling 
machines, grinders, cutting machines, and conveyor systems, all of which contain moving parts that can pose 
significant injury risks. The hazards commonly encountered include crushing, shearing, entanglement, 
cutting, and pinch points, as well as risks from stored energy in hydraulic or spring-loaded equipment.

Machinery and Associated Hazards:

Press Machines: Used for stamping, forming, or bending metals; can cause crushing or amputation if limbs 
enter the die area.

Lathes: Rotating machinery for shaping metal or wood; pose entanglement and shearing hazards.

Milling Machines: High-speed cutting tools that can shear fingers or hands.

Saws and Guillotines: Blade hazards that can lead to severe cuts or amputations.

Conveyor Systems: Moving belts can entangle clothing, hair, or body parts.

Hydraulic Systems: Presses, lifts, or jacks store energy that can release suddenly, crushing workers.

Workers in manufacturing are often exposed to multiple hazards simultaneously, especially when machines 
are unguarded, improperly maintained, or operated without proper training. Understanding each machine’s 
risk profile and implementing safety measures is essential to prevent serious injuries.
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Warehouses and Logistics
Warehouses and logistics operations involve the frequent movement of goods, often using powered 
equipment and machinery, which creates a high-risk environment for mechanical hazards. Workers face 
potential injuries from crushing, entanglement, pinch points, struck-by objects, and hazards associated with 
moving parts. Hazards are particularly common where employees interact closely with machinery, heavy 
loads, and automated systems.

Machinery and Associated Hazards:

Forklifts: Used to lift and move heavy pallets; can crush or trap workers if collisions occur or loads shift 
unexpectedly.

Pallet Movers & Stackers: Manual or powered devices that can crush fingers or toes when positioning loads.

Conveyor Belts: Moving belts can entangle clothing, hair, or body parts; pinch points exist at rollers and joints.

Automated Storage & Retrieval Systems (ASRS): High-speed lifting and moving equipment can strike or trap 
workers if safety zones are ignored.

Rolling Equipment (Carts, Trolleys, Cages): Can cause crush injuries when rolling over toes or against walls 
and shelves.

The combination of moving loads, powered machinery, and confined spaces makes the warehouse sector 
particularly hazardous. Injuries often occur when workers bypass safety devices, operate machines without 
training, or are in close proximity to moving equipment. Awareness, training, and adherence to operational 
procedures are critical for reducing these risks.
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Construction
The construction sector presents a wide range of mechanical hazards due to the use of heavy machinery, power 
tools, and mobile equipment in dynamic and often unpredictable environments. Workers are exposed to risks from 
crushing, entanglement, shearing, struck-by injuries, and pinch points while handling equipment, materials, or 
operating vehicles. The combination of high loads, moving machinery, and constantly changing work sites increases 
the likelihood of serious accidents if proper safety procedures are not followed.

Machinery and Associated Hazards:

Cranes: Used for lifting and moving heavy materials; hazards include crushing or striking workers if loads are 
unstable or rigging fails.

Excavators & Loaders: Heavy tracked or wheeled machines can crush workers in blind spots or overturn if 
operated incorrectly.

Compactors & Rollers: Moving parts and weight can crush limbs or cause entrapment.

Power Tools (Drills, Cutters, Grinders): Rotating parts, sharp edges, and sparks pose cutting, entanglement, and 
impact risks.

Concrete Mixers & Pumps: Rotating drums and hydraulic systems can catch clothing or limbs, causing 
entanglement or crushing.

Construction workers are particularly vulnerable due to constantly changing job sites, uneven surfaces, and tight 
workspaces around heavy machinery. Proper training, equipment guarding, and strict adherence to safety 
protocols are essential to reduce injuries and fatalities caused by mechanical hazards in this sector.
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Retail back-office Operations
Retail back-of-house operations involve handling goods, stock management, and operating machinery to support 
the sales floor. While retail environments may seem low-risk, employees are exposed to mechanical hazards from 
equipment such as lifts, packaging machines, and compactors. These hazards include crushing, trapping, 
entanglement, pinch points, and injuries from moving parts. The confined spaces in storage areas and the frequent 
movement of heavy stock increase the risk of accidents if equipment is not properly guarded or operated.

Machinery and Associated Hazards:

Packaging Machines: Used for sealing, wrapping, or boxing goods; exposed moving parts can crush or trap fingers 
and hands.

Compactors / Balers: High-pressure machines used to compress cardboard or waste; pose crushing and 
entrapment hazards if safety procedures are bypassed.

Lifts and Hoists: Small goods lifts or stock hoists can crush limbs if doors are opened prematurely or loads shift 
unexpectedly.

Conveyor Systems: Used in large retail storage or sorting areas; moving belts and rollers can entangle clothing, hair, 
or fingers.

Trolleys and Pallet Movers: Rolling equipment can crush toes or collide with employees in narrow aisles.

Workers in retail back-of-house areas are particularly at risk when operating machinery without proper training, 
ignoring safety protocols, or handling equipment in confined spaces. Implementing hazard awareness, equipment 
guarding, and safe operating procedures is essential to prevent injuries in these settings.
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Health Care
Healthcare settings may seem low-risk, but they involve a variety of machinery and equipment that can pose serious 
mechanical hazards to staff and patients. Workers face risks such as pinch points, entanglement, crushing, shearing, 
and injuries from stored energy. Hazards often arise when handling medical devices, automated beds, lifts, or 
imaging equipment, especially in fast-paced clinical environments where staff are assisting patients or performing 
maintenance. Awareness of these hazards is crucial to prevent injury and ensure patient and staff safety.

Machinery and Associated Hazards:

Hospital Beds & Patient Lifts: Motorized beds and hoists can crush or trap hands, fingers, or limbs if safety 
procedures are ignored.

MRI and Imaging Equipment: Sliding patient tables and automated components can pinch or trap body parts.

Automated Medication Dispensers & Laboratory Robots: Moving parts can entangle clothing or fingers, causing cuts 
or crushing injuries.

Surgical Tables & Operating Room Equipment: Mechanized adjustments can create shear or crush hazards for both 
patients and staff.

Wheelchairs and Powered Mobility Devices: Moving parts and sudden activation can trap or strike staff during 
patient transfers.

Healthcare workers are particularly vulnerable because they often operate machinery in close proximity to patients 
and in urgent situations. Proper training, adherence to safe operating procedures, equipment maintenance, and use 
of safety features such as guards and emergency stops are essential to reduce the risk of mechanical hazards in this 
sector.
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Agriculture and Farming
Farming and agricultural work involve extensive use of powered machinery and equipment, creating significant 
mechanical hazards. Workers face risks from entanglement, crushing, shearing, cutting, and pinch points when 
operating or maintaining machines. The hazards are heightened because farm machinery often involves large moving 
parts, high torque, and rotating equipment. Seasonal work and outdoor environments with uneven terrain further 
increase the likelihood of accidents, making safety awareness and machinery control critical in farming operations.

Machinery and Associated Hazards:

Tractors: Used for plowing, towing, and transporting; can cause crushing, rollovers, or entrapment if proper 
precautions are not taken.

Harvesters & Combine Machines: Large moving parts, rotating blades, and conveyors can entangle limbs or clothing, 
causing serious injuries.

Augers and Grain Elevators: Rotating screws can entangle clothing, hair, or limbs, resulting in severe lacerations or 
amputations.

Threshers and Balers: Hydraulic and mechanical components create crushing and shearing hazards during operation 
and maintenance.

Chainsaws and Wood Chippers: Blades and rotating components can cause deep cuts, amputations, or entanglement 
injuries.

Farm workers are particularly vulnerable because machinery is often used in isolated areas without immediate 
supervision. Regular maintenance, guarding of moving parts, proper training, and adherence to safe operating 
procedures are essential to prevent injuries from mechanical hazards in agricultural settings.
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Food Processing and Catering
Food processing and catering environments involve extensive use of powered machinery and equipment to prepare, 
package, or transport food products. Workers are at risk of cutting, entanglement, crushing, shearing, and pinch point
injuries due to the combination of fast-moving parts and confined work areas. Hazards are particularly significant because 
food production often requires high-speed operation, repetitive tasks, and interaction with both stationary and mobile 
machines, increasing the likelihood of accidental contact with dangerous components.

Machinery and Associated Hazards:

Industrial Mixers & Blenders: Rotating blades can entangle hands, clothing, or hair, causing severe cuts or crushing 
injuries.

Slicers and Cutters: Blade hazards pose a risk of lacerations or amputation if guards are removed or bypassed.

Conveyor Belts: Used to transport food or packaging materials; moving belts can entangle clothing, hair, or fingers, 
especially at rollers or transitions.

Packaging Machines & Wrappers: Mechanical arms and sealing components can crush or trap fingers and hands.

Grinders and Choppers: Rotating blades can cause cutting, crushing, and entanglement injuries during processing.

Workers in this sector are particularly vulnerable during cleaning, maintenance, or jam clearing if machinery is not 
properly isolated. Training, guarding of moving parts, lock-out/tag-out procedures, and adherence to safe operating 
protocols are essential to prevent mechanical injuries in food processing and catering operations.
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Automotive and Machinery Maintenance 
The automotive sector, including workshops and vehicle maintenance facilities, involves the use of powered machinery, 
lifts, and tools that can pose significant mechanical hazards. Workers are exposed to crushing, shearing, entanglement, 
pinch points, and stored energy hazards while servicing vehicles, using lifts, or handling automotive equipment. Hazards 
are heightened because many tasks involve working under vehicles, around moving parts, or with high-pressure systems, 
often in confined spaces where there is limited room to react to sudden equipment movement.

Machinery and Associated Hazards:

Vehicle Lifts / Hoists: Used to raise cars for maintenance; workers can be crushed if lifts fail or safety locks are not 
engaged.

Hydraulic Jacks: Stored hydraulic energy can release suddenly, causing crush injuries if the vehicle slips or the jack fails.

Presses and Engine Stands: Heavy components and moving parts can pinch or crush hands and fingers during repairs.

Grinding, Cutting, and Drilling Tools: Rotating and sharp tools can cause entanglement, cuts, or amputations if guards 
are removed or clothing is loose.

Automated Car Wash Machinery: Rotating brushes, rollers, and conveyors can entangle clothing, hair, or limbs.

Automotive workers are particularly at risk during maintenance, repair, or cleaning operations. Proper training, guarding, 
safe operating procedures, and lock-out/tag-out protocols are essential to prevent injuries caused by mechanical hazards 
in workshops and vehicle service areas.
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Work Equipment Minimum Health h& Safety 
Requirements) Regulations 

Legal 293/2016 establishes the minimum health and safety requirements for the use of work
equipment by employees at work. It aligns national law with European occupational safety
standards and places clear duties on employers. The regulation applies to all sectors where work
equipment is used, whether machinery, tools, installations, or appliances. Its primary objective is
to prevent workplace accidents, injuries, and occupational diseases arising from improper
selection, use, or maintenance of equipment.

The regulation defines “work equipment” broadly to include any machinery, apparatus, tool, or
installation used at work. This ensures comprehensive coverage across industries such as
construction, manufacturing, agriculture, and services. Employers must ensure that equipment
provided to workers is suitable for the intended task and adapted to the specific working
conditions. Selection must consider ergonomic principles, environmental factors, and potential
hazards, ensuring that equipment use does not create additional risks to health and safety.
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Work Equipment Minimum Health h& Safety 
Requirements) Regulations 

A central requirement is risk assessment. Employers must systematically identify hazards
associated with work equipment, evaluate the level of risk, and implement appropriate
preventive measures. This includes considering installation, operation, maintenance, cleaning,
and dismantling stages. Where risks cannot be eliminated, they must be minimized through
technical safeguards, safe systems of work, and personal protective equipment. Documentation
of risk assessments is essential to demonstrate compliance and to support continuous
improvement in workplace safety management systems.

The regulation emphasizes proper installation and commissioning of equipment. Work
equipment must be installed correctly and inspected before first use to ensure it operates safely.
Any modifications affecting safety require reassessment. Equipment exposed to conditions that
may cause deterioration must undergo periodic inspections and, where necessary, testing by
competent persons. Inspection records must be kept and made available to authorities. This
systematic monitoring helps prevent mechanical failures and accidents caused by wear,
corrosion, or misuse.
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Work Equipment Minimum Health h& Safety 
Requirements) Regulations 

Maintenance is a legal obligation under the regulation. Employers must ensure that work
equipment is maintained in an efficient state, in efficient working order, and in good repair.
Maintenance operations must be carried out safely, often requiring isolation of energy sources
and lockout procedures. Where maintenance tasks pose specific risks, only trained and
authorized personnel may perform them. Preventive maintenance schedules are encouraged to
reduce unexpected breakdowns that could expose workers to serious hazards.

Specific provisions address dangerous parts of machinery. Moving parts that pose risks must be
fitted with appropriate guards or protective devices to prevent access to danger zones. These
safeguards must be robust, tamper-resistant, and not create additional hazards. Control systems
must be safe and reliable, including clearly identifiable start and stop controls. Emergency stop
devices must be provided where necessary. These measures reduce the likelihood of
entanglement, crushing, cutting, or impact injuries during operation.
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The regulation also requires that work equipment be accompanied by adequate information and
instructions. Employers must ensure that workers receive understandable guidance regarding
safe use, foreseeable abnormal situations, and emergency procedures. Warning signs and
markings must be clear and visible. Instructions should reflect manufacturer guidance and site-
specific risk assessments. Providing comprehensive information empowers workers to recognize
hazards, operate equipment correctly, and respond appropriately to unexpected events or
equipment malfunctions.

Training is a key preventive measure. Employers must provide adequate training to workers who
use work equipment, as well as to those responsible for supervision or maintenance. Training
should cover safe operating methods, hazard recognition, and protective measures. Refresher
training may be necessary when equipment changes or new risks arise. Special attention is
required for young or inexperienced workers. Competence development ensures that human
error is minimized and safe practices are consistently applied.
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The regulation includes provisions for mobile work equipment and lifting equipment. Mobile
equipment must be stabilised and equipped with rollover protection where necessary. Measures
must be taken to prevent unauthorised use and collisions. Lifting equipment must be strong,
stable, and clearly marked with safe working loads. Lifting operations must be properly planned
and supervised. These sector-specific rules address high-risk activities that frequently result in
serious workplace accidents if not adequately controlled.

Enforcement of Legal 293/2016 falls under the competent national authority responsible for
occupational safety and health (OHSA). Inspectors may examine workplaces, review
documentation, and issue improvement or prohibition notices where non-compliance is
identified. Employers who fail to meet obligations may face penalties, including fines or
prosecution. Overall, the regulation promotes a preventive safety culture, ensuring that work
equipment is selected, used, and maintained in ways that protect workers’ health and wellbeing.
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CE Marking Conformity 

CE marking for work equipment confirms that machinery complies with essential health and
safety requirements under European Union legislation, especially the Machinery Directive and
related harmonised standards. The CE mark shows that the manufacturer has completed
conformity assessment procedures, compiled technical documentation, and issued an EU
Declaration of Conformity before placing the product on the market. In Malta, market
surveillance is carried out by the Malta Competition and Consumer Affairs Authority (MCCAA).
MCCAA verifies compliance of CE-marked work equipment, performs inspections, investigates
unsafe products, and can restrict or withdraw non-compliant machinery. Employers must ensure
equipment bears valid CE marking and is safely used.
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Machine Guarding- Types of Guards

Machine guarding is a fundamental safety measure designed to protect workers from
hazards created by moving parts, flying debris, sparks, and other mechanical dangers.
Effective guarding prevents contact with rotating shafts, gears, belts, cutting blades,
and pinch points that may cause serious injuries such as amputations or crushing.
Guards must be securely fixed, durable, and not easily bypassed. They should allow
safe machine operation and maintenance while maintaining visibility where
necessary, without creating additional risks.

There are several types of machine guarding. Fixed guards provide permanent
physical barriers and are commonly used where regular access is not required.
Interlocked guards automatically stop the machine when opened, ensuring safety
during access. Adjustable guards allow flexibility for different operations while
maintaining protection. Self-adjusting guards move according to the material being
processed. Presence-sensing devices, such as light curtains, detect entry into danger
zones and stop machinery instantly, offering advanced protection in automated
systems
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Log out/ Tag out (LOTO)
Lock Out Tag Out (LOTO) is a safety procedure used to ensure that dangerous machines are
properly shut off and cannot be started again before maintenance or servicing work is
completed. It protects workers from unexpected energization, start-up, or release of hazardous
energy such as electrical, mechanical, hydraulic, pneumatic, chemical, or thermal energy.

In a LOTO procedure, the equipment is first shut down using normal controls. All energy
sources are then isolated (for example, switching off circuit breakers or closing valves). A lock is
placed on the energy-isolating device so it cannot be turned back on. Each worker involved
attaches their own personal lock to ensure the machine cannot be restarted until all workers
are clear.

A tag is also attached to the lock. The tag provides clear warning information, such as the
worker’s name, the date, and the reason for the lockout. Tags indicate that the equipment
must not be operated. Unlike locks, tags alone do not physically prevent start-up, which is why
lockout is preferred whenever possible.

Before work begins, stored energy must be released or controlled (for example, discharging
capacitors, releasing pressure, or blocking moving parts). The equipment is then tested to
verify that isolation is effective. Only after all locks and tags are safely removed by the
authorized workers can the machine be restarted.
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Safe Operating Procedures 

Safe operating procedures (SOPs) in machinery safety are written instructions that
describe how equipment should be used correctly to prevent accidents and injuries.
They outline step-by-step guidance for starting, operating, and shutting down
machinery safely. SOPs identify potential hazards, required personal protective
equipment, and safety checks before use. Clear procedures ensure consistency,
reduce human error, and help workers understand their responsibilities when
handling machinery in different working conditions.

Effective SOPs also include emergency actions, maintenance precautions, and
restrictions on unauthorized use. Workers must be trained to understand and follow
these procedures, and supervisors should monitor compliance. SOPs should be
reviewed regularly, especially after incidents, equipment changes, or risk
assessments. Keeping procedures up to date ensures continued safety, improves
operational efficiency, and supports compliance with occupational health and safety
regulations.
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Maintenance and Inspection Programs
Regular maintenance and inspection programs are essential for ensuring machinery remains
safe and reliable during operation. Routine checks help identify early signs of damage or
malfunction before they lead to serious equipment failure. Preventive maintenance reduces
downtime, extends machinery lifespan, and protects workers from unexpected hazards.
Establishing a structured schedule ensures inspections are not overlooked and that all critical
components are evaluated consistently across the equipment lifecycle.

Key activities include lubrication of moving parts to reduce friction and overheating, proper
alignment to prevent vibration and uneven wear, and close monitoring of components subject
to stress. Wear monitoring allows early detection of deterioration in belts, bearings, and seals.
Functional testing ensures safety features such as emergency stops, guards, and interlocks
operate correctly. Together, these actions maintain performance and reduce the likelihood of
sudden mechanical breakdowns.

Effective programs also rely on proper documentation and trained personnel. Maintenance
records help track recurring issues, support compliance with safety regulations, and guide
future servicing decisions. Inspections should be carried out by competent workers who
understand the machinery and associated risks. Regular reviews of maintenance procedures
ensure they remain relevant as equipment ages or operating conditions change, reinforcing a
proactive approach to workplace safety and operational reliability.
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Lectures Key Take aways 

1. Mechanical hazards are preventable with proper 
planning, guarding, and training.

2. Compliance with Ln 293/2016 - SL 646.24 ensures 
workplace safety.

3. Continuous monitoring and risk assessment reduce 
accidents and injuries.
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