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 PURPOSE
The purpose of this program is to establish minimum requirements to guard moving machine parts that may cause injury. Machine guarding is required to protect employees in the work area from hazards created by rotating or moving parts, flying chips, in-running nip points, and sparks. 
 SCOPE 
This program applies to all University of Minnesota employees required to work in areas where there is a potential for injuries from the operation of machinery and mobile equipment.
 AUTHORITY
This Machine Guarding  Program is part of the University’s Occupational Health and Safety administrative policy, which charges Health, Safety, and Risk Management with providing leadership, resources, and services to ensure that the University provides a healthy and safe workplace, and that all applicable regulations, policies, and procedures are being implemented and compliance is met. As stated in the policy, all health and safety programs must be followed by all University staff when applicable to the type of work being performed.
 DEFINITIONS
Guard - A barrier that prevents entry of the operator's hands or fingers into the point of operation or other parts of the machine.
Hand feeding tool - Any handheld tool designed for placing or removing material or parts to be processed within or from the point of operation.
Machine - A device using mechanical power to perform an action, usually using a tool that does cutting or shaping. Examples may include lathes, mills, and presses.
Minor Servicing - Servicing the machine that is routine, repetitive and performed as part of the production process or normal operation of the machine. Examples may include tool changes, feeding stock, or cleaning a cutting tool.
Operating controls - A mechanical or electrical input that controls the function of a machine or equipment. 
Power Transmission Device - is transferring forms of energy. Examples include belts, pulleys, drive shafts.
Personal Protective Equipment (PPE) - Equipment worn to minimize exposure to hazards that cause workplace injuries and illnesses.  Personal protective equipment may include items such as gloves, safety glasses and shoes, earplugs or muffs, hard hats, respirators, or coveralls, high visibility vests.
Point of operations - A point at which cutting, shaping, boring, or forming is accomplished upon the stock or piece of material.
Presence sensing device - A device designed, constructed, and arranged to create a sensing field or area that signals the control to deactivate the machine when any part of the operator's body or a hand tool is within such field or area.
Safety system - The integrated total system, including the pertinent elements of the press, the controls, the safeguarding and any required supplemental safeguarding, and their interfaces with the operator, and the environment, designed, constructed and arranged to operate together as a unit, such that a single failure or single operating error will not cause injury to personnel due to point of operation hazards.
Safeguards - Barriers, interlocks, or presence sensing devices that prevent employees or objects from inadvertent contact with moving portions or parts of machinery.
 RESPONSIBILITIES
Employees: 
· Comply with the program and all the requirements.
· Wear appropriate personal protective equipment (PPE) for the job task.
· Notify your supervisor of any machine that is damaged, malfunctioning, or does not meet any machine guarding requirements. 
· Wear appropriate attire for operating a machine. (No loose clothing, hair, or accessories)
· Complete training required before operating a machine.
· Do not operate a machine without safeguards in place. 
· Do not defeat or remove safeguards that are in place.
· Use lockout tagout procedures when removing guards or performing maintenance.
Supervisors:
· Confirming that all machines are properly guarded.
· Providing adequate guarding solutions for machines.
· Providing personal protective equipment to employees.
· Removing machines that do not meet the requirements of this program from service until the machine complies with this program.
· Ensuring that all employees understand the purpose and function of the program.
· Ensuring employees follow the requirements of the program.
· Ensure employees appropriately use lockout tagout when servicing or performing maintenance on equipment. 
Health, Safety, and Risk Management:
· Developing, reviewing, and updating the Machine Guarding Program.
· Evaluating machines and machinery as needed to ensure that they do not pose a hazard to the operator and have appropriate guards installed.
· Assisting departments with the selection of proper machine guards and personal protection equipment (PPE) for the work.
· Assisting with developing machine guarding procedures for machines.
 PROGRAM ELEMENTS
Machine Guarding:
Machine guarding is used to prevent body parts and unwanted objects from contacting moving or dangerous parts of machinery during the operation of the machine. 
All machines consist of three fundamental areas: the point of operation, the power transmission device, and the operating controls. Despite all machines having the same basic components, their safeguarding needs widely differ due to varying physical characteristics and operator involvement. This program will address the general requirements for machinery, the motions and actions that contribute to different machine hazards, and additional considerations for overall safety.
Machine Hazards:
A wide variety of mechanical motions and actions may present hazards to the worker. These can include the movement of rotating, reciprocating, moving belts, meshing gears, cutting teeth, and any parts that impact or shear. These types of hazardous mechanical motions and actions are basic in different combinations to all machines. The basic types of hazardous mechanical motions and actions that must be guarded against:
Motions:
· Rotating motion can be hazardous; even, smooth, slowly rotating shafts can grip hair and clothing, and through minor contact force body parts into a dangerous position. Flywheels, shaft ends, spindles, gears, and horizontal or vertical shafts are some examples of common rotating mechanisms
· In-running nip point motion hazards are caused by ingoing rotating parts on machinery. Examples can include meshing rotating gears, rollers, augers, belts, and shafts. The ingoing rotating nature of the of the parts means that a worker may be struck by or caught between a rotating and/or stationary parts. Meshing gears, rollers, and screw conveyors are some examples of common in-running nip points. 
· Reciprocating motion creates a hazard during the back-and-forth or up-and-down motion. A worker may be struck by or caught between a moving and a stationary part. Reciprocating saws and punches are an example of reciprocation motion.
· Transverse motion (movement in a straight, continuous line) creates a hazard because a worker may be struck or caught in a pinch or shear point by the moving part. A conveyor belt or chain would be an example of transverse motion. 
Actions:
· Cutting action involves rotating, reciprocating, or transverse motion. Examples of mechanisms involving cutting hazards include bandsaws, circular saws, boring and drilling machines, turning machines (lathes), or milling machines.
· Punching action results when power is applied to a slide (ram) for the purpose of blanking, drawing, or stamping metal or other materials. Examples include punch presses and stamping machines.
· Shearing action involves applying power to a slide or blade to trim or shear metal or other materials. Examples include shearing machines. 
· Bending action results when power is applied to a tool to draw or stamp metal or other materials.  Examples include press brakes and mandrel bending machines.
Types of guards:
Guards are barriers which prevent access to dangerous areas. There are four general types of guards that may be used to safeguard machinery:
· Fixed guard: is a fixed part of the machine. This type of guard is a barrier between the employee and the point of operation or moving parts and cannot be removed without using a tool.
· Adjustable guard: is a barrier that may be adjusted without using tools to create a barrier between the operator and the point of operation. 
· Self-adjusting guard: is a barrier that moves as part of the machine operation and is a barrier between the operator from a danger area. 
· Interlocked guard: is when a guard is opened or removed and a tripping mechanism automatically shuts off the moving parts of the machine. The machine cannot operate or be started again until the guard is back in place. 
Machine guards can be provided by the manufacturer or fabricated. Always check with the manufacturer of the machine to see if they also produce guards for that machine before fabricating a guard.
· Manufacturer Guards:  Guards designed and installed by the builder/manufacture:
· They usually conform to the design and function of the machine.
· They can be designed as an integral part of the machine or to serve some additional functional purposes.
· Fabricated Guards:   Guards not created by the Manufacturer:
· Usually retrofitted to older machines built before there was a requirement for safeguarding machinery. 
· These may be created to guard against unique hazards and situations where it would not have been possible for the manufacturer to create a guard. 
Machine Safeguarding Requirements:
All guards must meet the following general requirements:
· Any machine part, function, or process that may cause injury must be safeguarded.  A safeguarding system must eliminate the possibility of the operator or another worker placing parts of their body near the hazardous moving parts or energy of the machine.  
· The point of operation of a machine whose operation exposes an employee to injury shall be guarded in a way that prevents the operator from having any part of their body come into contact with moving parts of the machinery.  A hand feeding tool or workpiece must keep the operator away from the point of operation.   Examples are presence sensing devices, two-handed operating controls, or other safety systems.
· Employees should not be able to easily remove or defeat the purpose of the safeguards. Guards and safety devices should be made of durable material that will withstand the conditions of normal use. They must be firmly secured to the machine.
· A safeguard shall not create a hazard of its own such as a pinch point, jagged edge, or protruding bolts which can cause a laceration. 
· If possible, the employee should be able to perform a minor servicing of the machine without removing the safeguards. These tasks must be routine, repetitive, and integral to the operation of the machine without an unexpected operation of the machine. 
· Guards shall be affixed to the machine where possible or shall be secured elsewhere if attachment to the machine is not possible. The guard shall be designed and attached in such a way so that it does not present a hazard. 
· When the blades of a fan are less than seven (7) feet above the floor or working level, the equipment must be guarded. 
· Machines constructed with anchor points for a fixed location shall be securely anchored to prevent moving when in use.
· Machines without adequate guarding must have adequate guarding retrofitted to the machine or be replaced with a machine that has adequate guarding.
· Controls that are operated by feet must be protected from accidental activation. 
· A safeguard must not unduly impede an employee from operating the machine. 
· Safeguards must allow for minor servicing of the machine without exposing the operator to hazardous moving parts or energy of the machine. 
Maintenance and Repair
Machinery may have to undergo maintenance or repair that require guarding or safeguards removed.  When a machine is undergoing maintenance or repair, the person performing maintenance must always reattach the guards before the job is finished and the machine is released from Lockout/Tagout. Lockout/Tagout procedures and the Lockout/Tagout program must be followed:
· Notify all affected employees (usually machine or equipment operators or users) that the machine or equipment must be shut down to service the machine or perform maintenance. 
· Stop the machine. 
· Isolate the machine or piece of equipment from its energy source. 
· Lockout/Tag-out the energy source. 
· Relieve any stored or residual energy. 
· Verify that the machine or equipment is isolated from the energy source. 
Machinery Review Process
· Before machinery is purchased or acquired, it must be evaluated to ensure the machine conforms to Machine Guarding Program requirements. Health, Safety, and Risk Management will assist as needed in the review 
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