
Machine Guard Training
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Machine Guarding Training

Module presentation to meet:
Code of Federal Regulations 26 CFR 1910.212

Company’s Machine Safeguard Standard
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COURSE CONTENT

• INTRODUCTION / OBJECTIVES / GOALS

• MECHANICAL HAZARDS

• MACHINE RELATED ACCIDENTS 

• RESPONSIBILITIES

• JOB HAZARD ANALYSIS

• SAFETY TIPS
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OBJECTIVES

INCREASE the individuals awareness of the 
proper use and function of machine guards.

ENSURE COMPLIANCE TO:
•COMPANY POLICY

•FEDERAL, STATE, PROVINCIAL

CREATE A SAFE AND  HEALTHY WORKPLACE

REDUCE machine and equipment related injuries
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GOALS

UNDERSTAND the hazards and risks 
associated with machinery.

DEVELOP an understanding & knowledge if 
safeguarding
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Machine Guarding 
Management System

Procedure Development / Key Elements
• Application and Scope

• Responsibilities (supervisor, operator EHS coordinator)

• General requirements  (rules, assessments, inventory, etc.)

• Communications

• Training

• Audits

• Program evaluation
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Machine Guarding Mgt. 
System Cont.

Communications Program

• Training classes

• Department communication boards

• Handouts

• Posters
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Training Program

• Awareness training

• Practical application training

• Refresher training

• Auditor training

• Instructor base

Machine Guarding 
Mgt. System Cont.
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Program Evaluation

• Accident investigation trending

• Near misses

• Audit trends

• Employee interviews

• Procedure changes

Machine Guarding 
Mgt. System Cont.
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Note:

The machine guarding assessment and 
resulting inventory document are the most 
important parts of the machine guarding 
program.  The individual assessment of 
each machine is critical to being able to 
control the day to day activities.
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Machine Guard Management

Working Procedure

Key Elements

Responsibilities

General 

requirements
Communication

Audits & 

Inspections

Training

Requirements

Application &

Scope

Machine

Guard

Assessment

Machine 

Guard 

Inventory

Program

Evaluation

Maintenance &
Repair

Redundant
Guarding

Rules
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NOTE: With CHANGE, good or bad, there will always be a cause and effect. 
Remember as we make changes to machine guarding it will impact other 
processes and procedures.  
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OSHA General Requirements

OSHA General Requirements

Crushed hands and arms, severed fingers and 
limbs, lacerations and abrasions - the list of 
possible machinery-related injuries is long and 
horrifying. Many hazards are created by moving 
machine parts. Safeguards are essential for 
protecting workers from preventable injuries.



MECHANICAL HAZARDS
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• ROTATION

• RECIPROCATING

• TRANSVERSE

MOTION INJURIES
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Rotating
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Reciprocating
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Transversing



NIP POINTS / IN-RUNNING
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In-running nip point hazards are caused by the rotating parts on machinery. 
There are three main types of in-running nips. Parts can rotate in opposite 
directions while their axes are parallel to each other. These parts may be in 
contact (producing a nip point) or in close proximity. In the latter case, stock fed 
between two rolls produces a nip point. As seen here, this danger is common on 
machines with intermeshing gears, rolling mills, and calenders. Nip points are 
also created between rotating and tangentially moving parts. Some examples 
would be: the point of contact between a power transmission belt and its 
pulley, a chain and a sprocket, and a rack and pinion. Nip points can occur 
between rotating and fixed parts which create a shearing, crushing, or abrading 
action. Examples are: spoked handwheels or flywheels, screw conveyors, or the 
periphery of an abrasive wheel and an incorrectly adjusted work rest and 
tongue.



BOLTS & 

NUTS

KEY & SET 

SCREW

ROTATING MOTIONS

BURR

SPOKES
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NIP POINTS / IN-RUNNING

NIP POINTS
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NIP POINTS TANGENTIAL & 
ROTATING

NIP

POINT

NIP POINT

NIP POINT
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NIP POINTS ROTATING & FIXED 
PARTS

NIP POINT

NIP 

POINT
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RECIPROCATING 
MOTION

BEDTABLE

BED
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TRANSVERSE MOTION
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ACTION INJURIES

• CUTTING

• PUNCHING

• SHEARING

• BENDING
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CUTTING ACTION

STOCK

CUTTING TOOL
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PUNCHING ACTION
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SHEARING ACTION

STOCK
BLADE
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BENDING ACTION

Punch

Stock

Die
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GENERAL REQUIREMENTS FOR 
SAFEGUARDS

• PREVENT CONTACT

• SECURE

• PROTECT FROM FALLING OBJECTS

• CREATE NO NEW HAZARD

• CREATE NO INTERFERENCE

• ALLOW SAFE LUBRICATION
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ABRASIVE WHEEL

Adjustable Face Shields
Light Bulbs

Tool Rest

Tongue

Guard
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LOCATION / DISTANCE

• A THOROUGH JOB HAZARD ANALYSIS 
(JHA) MUST BE PERFORMED BEFORE 
ATTEMPTING THIS SAFEGUARDING 
TECHNIQUE.
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JOB HAZARD ANALYSIS

• WHAT SHOULD YOU LOOK AT:
• PROCEDURES & WORK INSTRUCTIONS

• BODY POSITION

• TOOLS & EQUIPMENT

• PPE

• CHEMICALS & MATERIALS

• WORK AREAS & CONDITIONS

• INSPECT SAFEGUARDS
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RESPONSIBILITIES

• SENIOR OPERATIONS MANAGER

• SUPERVISOR

• OPERATOR
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SAFETY TIPS

• PROTECT VISITORS

• BE ALERT AT ALL TIMES

• DON’T WEAR LOOSE CLOTHING/GLOVES/JEWELRY

• PROTECT LONG HAIR (TIE BACK / HAIR NET)

• GOOD HOUSEKEEPING

• REMEMBER GUARDS ALONE WILL NOT PREVENT INJURIES

• DON’T EVER REMOVE, BYPASS OR CIRCUMVENT A 
SAFEGUARD
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ANNUAL TRAINING

• Each year, all employees who have 
been identified and categorized as 
machine operators must attend or take 
part in an annual practical refresher 
session.

• Identify audience
• Locate specific machinery
• Perform the training
• Document the training
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ANNUAL TRAINING

• Review the following key elements:
• Point of operation

• Company Policy

• Power transmission equipment

• Various hazards (specific to each machine)

• Guard Types (specific to each machine)

• Cleaning and maintenance issues

• Operator feedback

• Document and file
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Machine Guard Training
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Six Sigma Risk Assessment
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Six Sigma Risk Assessment

• What is a PFMEA?

• PFMEA = Process Failure Mode and Effects Analysis

• Every product or process has modes of failure.  The effects represent the impact of the 
failures.  An FMEA is a tool to:

• Identify the relative risks designed into a product or process. 

• Initiate action to reduce those risks with the highest potential impact. 

• Track the results of the action plan in terms of risk reduction. 

• FMEAs help us focus on and understand the impact of potential process or product risks.  
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Six Sigma Risk Assessment

• A systematic methodology is used to rate the risks relative to each other.

• An RPN or Risk Priority Number is calculated for each failure mode and its resulting effect(s).  

• The RPN is a function of three factors:  The Severity of the effect, the frequency of Occurrence of 
the cause of the failure, and the ability to detect (or prevent) the failure or effect.  

• RPN = Severity rating X Occurrence rating X Detection rating 

• The RPN can range from a low of 1 to a high of 1,000 

• Once the RPNs are determined, you need to develop an Action Plan to reduce the risks of failure 
modes of unacceptably high RPNs. 

• Use the FMEA as the basis for developing a Control Plan.  Control Plans are a summary 
of defect prevention and reactive detection techniques.
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Six Sigma Risk Assessment

• When would a PFMEA be Conducted?

• A PFMEA is a “before the event” action (Proactive), 
not an “after the event exercise” (Reactive).

• Three cases in which a PFMEA should be conducted
• Case 1: A new design, technology or process (This would 

include any design or process that has never had a 
PFMEA conducted – even if has been in existence for 
years.)

• Case 2: Modification to the existing design, technology 
or process.

• Case 3: Existing design or process in a new location, 
environment or application.
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PFMEA Pitfalls and Limitations

Pitfall 1:  Prioritizes, Doesn’t Correct

Pitfall 2: Only as Good as the Team

Pitfall 3: Time Consuming

Pitfall 4: Unknown Unknowns

Pitfall 5:  Not Customizing Rating Scales

Pitfall 6: Not Starting in the Design Stage

Pitfall 7: Taking on Too Large a Scope
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FMEA Pitfalls and Limitations

Pitfall 8: Not Including Operators

Pitfall 9:  Not Including Customers

Pitfall 10: Not Including Suppliers

Pitfall 11: Becoming a Full-Time Job

Pitfall 12: Not Using Concept of a Process

Pitfall 13:  Not Getting into the Details

Pitfall 14: Forgetting there are Internal- and External-Related Failure Modes
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FMEA Pitfalls and Limitations

Pitfall 15: Confusing Root Cause and Failure Mode

Pitfall 16: Assuming Detection Controls Are Better Than They Are

Pitfall 17:  Not Looking at Each Product

Pitfall 18:  Assuming Detection Controls Apply When They Don’t

Pitfall 19: Not Linking with Mistake-Proofing

Pitfall 20: Not Tying into Control Plans

Pitfall 21: Failing to Update the FMEA
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Safety & Lean Six Sigma
An ODIZ Safety Risk Assessment Approach 
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Six Sigma Vs Lean

47

LEAN is the endless pursuit to 
eliminate WASTE. 

8-Wastes Are: 
Downtime
Over Producing
Waiting
Not Utilizing People
Travel
Inventory
Motion
Excess Processes

95% of a Business is WASTE



ODIZ Safety Risk Assessment & Project Tracker 

Combining Safety & Lean Six Sigma

Name:__________________________________________     Date:  ______________

Area Reviewed:_________________________________________________________
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Process Potential Failure Modes
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Severity

49

Effect Criteria:  Severity of Effect Defined Ranking

Catostrophic May be catostrophic leading to 3 or more fatalities 10

Fatal May lead to a fatality 9

Very High May lead to a hospitilazation 8

High May lead to a lost time injury 7

Moderate May lead to a recordable injury 6

Low May lead to a first aid incident 5

Very Low May lead to an injury 4

Minor May lead to a near miss 3

Very Minor May have at risk behaviors but no risks 2

None ZERO incidents could EVER occur 1



Occurrence
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Probability of Failure Possible Incident Rates Ranking

Very High:   1 in 2 10

Failure is almost inevitable 1 in 3 9

High:  Generally associated with incidents 

similar to previous
1 in 8 8

Incidents that have often failed 1 in 20 7

Moderate:  Generally associated with 

incidents similar to
1 in 80 6

previous incidents which have 1 in 400 5

experienced occasional failures, but not in 

major proportions
1 in 2,000 4

Low:  Isolated failures associated with 

similar incidents
1 in 15,000 3

Very Low:  Only isolated failures 

associated with almost identical incidents
1 in 150,000 2

Remote:  Failure is unlikely.  No failures 

ever associated with almost identical 

incidents

  1 in 1,500,000 1



Controls
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Detection
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Criteria:  Liklihood the existence of a INCIDENT will be 

detected by test content before product advances to 

next or subsequent process

Ranking

Almost Impossible No JHA Performed for Task, ZERO Controls 10

Very Remote Y JHA Performed, Risks Identified but No Actions 9

Remote Y Y PPE Identified but not enforced 8

Very Low Y Y PPE Identified and utilized 7

Low Y Y PPE Identified, utilized, but not effective 6

Moderate Y Y Y PPE Utilized, operators trained but not practiced 5

Moderately High Y Y Y JHA, PPE, & Training in place but still at risk 4

High Y Y Y Y Engineering controls to eliminated hazard 3

Very High Y Y Y Y Y Task has been Substituted 2

Almost Certain Y Y Y Y Y Y Task has been Eliminated 1
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OSHA Hierarchy of Controls



LEAN - Poka-Yoke

Poka-yoke is a Japanese term that means "mistake-
proofing" or "inadvertent error prevention". The key word in 
the second translation, often omitted, is "inadvertent". There is 
no poka-yoke solution that protects against an operator's 
sabotage, but sabotage is a rare behavior among people. A 
poka-yoke is any mechanism in a lean manufacturing process 
that helps an equipment operator avoid (yokeru) mistakes 
(poka). Its purpose is to eliminate product defects by 
preventing, correcting, or drawing attention to human errors as 
they occur. The concept was formalized, and the term adopted, 
by Shigeo Shingo as part of the Toyota Production System. It 
was originally described as baka-yoke, but as this means "fool-
proofing" (or "idiot-proofing") the name was changed to the 
milder poka-yoke.
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Examples of Poka-Yoke
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Example of Poka-Yoke

http://www.epicentergroup.com/_uploads/image/news0303_files/image008.gif
http://images.google.com/imgres?imgurl=http://pokayoke.wikispaces.com/file/view/rumble_strip_shoulder.JPG/30334658/rumble_strip_shoulder.JPG&imgrefurl=http://pokayoke.wikispaces.com/RumbleStrips&usg=__X20nq4Yl1Cf2QIlLDx9MeLSrc0k=&h=336&w=442&sz=57&hl=en&start=85&um=1&itbs=1&tbnid=uYQVACD71_VaiM:&tbnh=97&tbnw=127&prev=/images?q=pictures+of+mistake+proofing&start=72&um=1&hl=en&sa=N&ndsp=18&tbs=isch:1
http://images.google.com/imgres?imgurl=http://www.school-for-champions.com/tqm/images/poka-poke-plug.jpg&imgrefurl=http://www.school-for-champions.com/tqm/poka-yoke.htm&usg=__rSmhrANkDvmJ-_aYaOlQnJ9ECyQ=&h=300&w=225&sz=14&hl=en&start=13&um=1&itbs=1&tbnid=GpNL8JpGnGtWTM:&tbnh=116&tbnw=87&prev=/images?q=pictures+of+electrical+plug&um=1&hl=en&tbs=isch:1


Example of Poka-Yoke



Examples of Poka-Yoke in safety
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Machine Guard Training
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Six Sigma Risk Assessment

EXAMPLE: Bench Grinder
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ODIZ Safety Risk Assessment & Project Tracker 

Combining Safety & Lean Six Sigma

Name:__________________________________________     Date:  ______________

Area Reviewed:_________________________________________________________
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Process Potential Failure Modes
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Severity
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Effect Criteria:  Severity of Effect Defined Ranking

Catostrophic May be catostrophic leading to 3 or more fatalities 10

Fatal May lead to a fatality 9

Very High May lead to a hospitilazation 8

High May lead to a lost time injury 7

Moderate May lead to a recordable injury 6

Low May lead to a first aid incident 5

Very Low May lead to an injury 4

Minor May lead to a near miss 3

Very Minor May have at risk behaviors but no risks 2

None ZERO incidents could EVER occur 1



Occurrence
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Probability of Failure Possible Incident Rates Ranking

Very High:   1 in 2 10

Failure is almost inevitable 1 in 3 9

High:  Generally associated with incidents 

similar to previous
1 in 8 8

Incidents that have often failed 1 in 20 7

Moderate:  Generally associated with 

incidents similar to
1 in 80 6

previous incidents which have 1 in 400 5

experienced occasional failures, but not in 

major proportions
1 in 2,000 4

Low:  Isolated failures associated with 

similar incidents
1 in 15,000 3

Very Low:  Only isolated failures 

associated with almost identical incidents
1 in 150,000 2

Remote:  Failure is unlikely.  No failures 

ever associated with almost identical 

incidents

  1 in 1,500,000 1



Controls
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Detection
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Criteria:  Liklihood the existence of a INCIDENT will be 

detected by test content before product advances to 

next or subsequent process

Ranking

Almost Impossible No JHA Performed for Task, ZERO Controls 10

Very Remote Y JHA Performed, Risks Identified but No Actions 9

Remote Y Y PPE Identified but not enforced 8

Very Low Y Y PPE Identified and utilized 7

Low Y Y PPE Identified, utilized, but not effective 6

Moderate Y Y Y PPE Utilized, operators trained but not practiced 5

Moderately High Y Y Y JHA, PPE, & Training in place but still at risk 4

High Y Y Y Y Engineering controls to eliminated hazard 3

Very High Y Y Y Y Y Task has been Substituted 2

Almost Certain Y Y Y Y Y Y Task has been Eliminated 1
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OSHA Hierarchy of Controls
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Typical Bench Grinder
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Typical Bench Grinder
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Typical Bench Grinder

Process
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Tongue Guard 

Gap is > than 1/4" 
Yes

Wheel explodes & 

kills operator
9 Grinding wheel shrinks 10

Admin - 

Training 
10 900

Work Rest is > 

than 1/8"
Yes

Pinch point 

amputation
8 Grinding wheel shrinks 10

Admin - 

Training 
10 800

Spark Shield not 

in place
Yes Yes Eye Injury 8

Shield not in place or 

used; PPE can be used 

to prevent. 

8
Admin - 

Training 
8 512

Pedestal not 

mounted 
Yes

Machine falls on 

operator
7

Installation failure 

combined with 

aggressive usage

5
Admin - 

Training 
4 140

Changing wheels 

with improper 

tools 

Yes Yes Knuckle buster 6

Lack of standardized 

tools; PPE could be used 

to prevent.

2
Admin - 

Training 
8 96

No Start on power 

loss
Yes Yes Unexpected start up 7

Multiple machines on 

same circuit breaker
2

Eng - 

Contactor
3 42

2490

Safety - JHA 6σ - PFMEA
P
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Current State Current State 
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Typical Bench Grinder

Actions Recommended Actions Taken
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Engineer Controls - Give 

the Machine Intellegence  

No-Go Grinder Safety Stand; 

Sensors & controls on 

tongue gaurds

9 1 3 27

Engineer Controls - Give 

the Machine Intellegence  

No-Go Grinder Safety Stand; 

Sensors & controls on work 

rests 

8 1 3 24

Engineer Controls - Give 

the Machine Intellegence  
Eyeshield with switches 8 1 3 24

Engineer Controls - Give 

the Machine Intellegence  

No-Go Grinder Safety Stand; 

Mounting holes in the base
7 1 3 21

Engineer Controls - Give 

the Machine Intellegence  

Point of Use Tooling Kits, 

Continue to use PPE 
6 3 3 54

Engineer Controls - Give 

the Machine Intellegence  

No-Go Grinder Safety Stand; 

Contactor electrical logic 

incorporated in design

7 1 3 21

171

Lean - Autonomation
Future State
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Typical Bench Grinder
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Tongue Guard 

Gap is > than 1/4" 
Yes

Wheel explodes & 

kills operator
9 Grinding wheel shrinks 10

Admin - 

Training 
10 900

Engineer Controls - Give 

the Machine Intellegence  

No-Go Grinder Safety Stand; 

Sensors & controls on 

tongue gaurds

9 1 3 27

Work Rest is > 

than 1/8"
Yes

Pinch point 

amputation
8 Grinding wheel shrinks 10

Admin - 

Training 
10 800

Engineer Controls - Give 

the Machine Intellegence  

No-Go Grinder Safety Stand; 

Sensors & controls on work 

rests 

8 1 3 24

Spark Shield not 

in place
Yes Yes Eye Injury 8

Shield not in place or 

used; PPE can be used 

to prevent. 

8
Admin - 

Training 
8 512

Engineer Controls - Give 

the Machine Intellegence  
Eyeshield with switches 8 1 3 24

Pedestal not 

mounted 
Yes

Machine falls on 

operator
7

Installation failure 

combined with 

aggressive usage

5
Admin - 

Training 
4 140

Engineer Controls - Give 

the Machine Intellegence  

No-Go Grinder Safety Stand; 

Mounting holes in the base
7 1 3 21

Changing wheels 

with improper 

tools 

Yes Yes Knuckle buster 6

Lack of standardized 

tools; PPE could be used 

to prevent.

2
Admin - 

Training 
8 96

Engineer Controls - Give 

the Machine Intellegence  

Point of Use Tooling Kits, 

Continue to use PPE 
6 3 3 54

No Start on power 

loss
Yes Yes Unexpected start up 7

Multiple machines on 

same circuit breaker
2

Eng - 

Contactor
3 42

Engineer Controls - Give 

the Machine Intellegence  

No-Go Grinder Safety Stand; 

Contactor electrical logic 

incorporated in design

7 1 3 21

2490 171

Safety - JHA 6σ - PFMEA Lean - Autonomation
Future State
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Current State Current State 

93% Risk Reduction – 2490 RPN to 171 RPN
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Big Picture Management

Pareto by Task, What to work on… Biggest Bang for the Buck! 



Corporation

RPN 38,255

Plant1

RPN 23,780

Dept1

RPN 12,545

Dept2

RPN 11,235

Plant2

RPN 14,475

Dept1

RPN 9,025

Dept2

RPN 5,450

71

Big Picture Management

Company

Facility

Depart
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Big Picture Management

• Corporate Summary 
• Plant 1 has 40% more risk than Plant 2

• Plant 1 Department 1 is the highest risk department in company
• Put Initial Focus here

Business is a function of opportunity costs. Where to put labor, effort, and 
money into to get the largest result. 

As an EH&S professional, if you can show upper management where the risks 
are and where the efforts and capital is needed. You are more likely to get 
support and further more, results. 

Results differentiate performance and risk reduction. 
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Summary

• Identify the Tasks 
• Perform JHAs for each 
• Perform a PFMEA
• Analyze RPNs by Task
• Analyze RPNs by Department/Facility 
• Generate future state solutions 

• Substitution or Eliminations of tasks 
• Engineered solutions 
• Off the shelf products 



Machine Guard Training
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Machine Guarding Training

Module presentation to meet:
Code of Federal Regulations 26 CFR 1910.212

Company Machine Safeguard Standard
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OSHA Hierarchy of Controls



DEVICES

• Photoelectric (optical)

• Radiofrequency (capacitance)

• Electromechanical

• Pullback

• Restraint (holdback)

• Safety Trip Controls (pressure-sensitive body 
bar, safety tripod, safety tripwire)

• Two-Hand Control

• Two-Hand Trip

• Gate
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DEVICES
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DEVICES
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DEVICES
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DEVICES
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DEVICES
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DEVICES
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DEVICES
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DEVICES
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DEVICES
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FEEDING & EJECTION 
METHODS

• AUTOMATIC FEED

• SEMI- AUTOMATIC FEED

• AUTOMATIC EJECTION

• SEMI- AUTOMATION EJECTION

• ROBOT
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MISCELLANEOUS AIDS

• AWARENESS BARRIERS

• PROTECTIVE SHIELDS

• HAND-FEEDING TOOLS & HOLDING 
FIXTURES
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GUARDS

• FIXED

• INTERLOCKED

• ADJUSTABLE

• SELF-ADJUSTING
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GUARDS
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GUARDS
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GUARDS



93

GUARDS



METHODS OF 
MACHINE SAFEGUARDING

• BARRIER GUARDS

• DEVICES

• LOCATION/DISTANCE

• FEEDING & EJECTION METHODS

• MISCELLANEOUS AIDS
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Stop Calculations



SUMMARY

• REMEMBER! SAFETY IS NO ACCIDENT

Design for success, Hierarchy of Controls! 

• BUILD GUARDING THAT WILL WORK FOR YOU! 
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• Review company Policy & Procedures and 

update if necessary. 

• If you need help implement or engineering a 

solution, contact me at jgasparino@odiz.com


