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Having identified your process inputs risks and your outputs impacts.  

It this step we will define the concept of cause and effect and a methodology to 
prioritise what are the key process risk enablers and the actions required to remove, 
reduce or control them, by using a basic Failure Modes and Effects Analysis  (FMEA) 
tool 

By the end of this workshop session you will be able to complete the following: 

1. Define what is an FMEA. 
2. Define when to use an FMEA 
3. Types of FMEA 
4.    The application of a FMEA. 



FMEA 

Failure 
Mode 

Process FMEA Basics Definition and
 Purpose 

A systematic method and a documented process to: 
Recognize, evaluate, and prioritize potential failures and
 their effects.  Identify the actions which could eliminate or
 reduce the chance of potential failure occurring 

The way in which the systems, process, component,
 subassembly or product could fail to perform its intended
 function.   

Failure modes may be the result of upstream operations or
 may cause downstream operations to fail. 



The outcome of the occurrence of the failure mode 
on the system, product, or process.  The “IMPACT” 
on the customer. 

Failure 
Effects 

Definition and Purpose (cont.) 

Why use an Process FMEA? 

• Identify potential failure modes and rate the severity of their effects 
• Rank order of potential deficiencies 
• Focus on prevention – Stop the risk before it stops you. 



Identify output failures 
and impacts 

Assess inputs Prioritize Determine actions 
and impact 

FMEA Example 



When to Use an FMEA 

!  Early in the process improvement investigation, after a process map has
 been developed. 

!  When new systems, processes and products are being designed. 

!  When existing designs or processes are being changed. 

!  When carry-over designs are used in new applications. 

!  After system, product, or process inputs and outputs functions have been
 defined, but before specific hardware is selected or released to
 manufacturing (ideally). 



Types of FMEA’s 

!  Strategic - used to develop contingency plans for new business or operating
 strategies. Focuses on risk elements including: markets; competition;
 technology; Health, Safety and Environmental  

!  System - used to analyze systems and sub-systems in the early concept and
 design stages.  Focuses on potential failure modes associated with the
 functions of a system caused by the design. 

!  Design - used to analyze product designs before they are released to
 production.  Focuses on product function. 

!  Process - used to analyze our operations.  Focuses on process steps and
 inputs. 

!  Defects - used to error proof processes. Focuses on process steps and errors. 



FMEA Examples 

! Design: A designer needs to design a brake pad for a new caliper assembly.  How do we
 identify the effect the new brake pad will have on the caliper assembly? 

! New Manufacturing:  A new lifting machine with improved capability is going to be
 added to the final assembly.  What effect will this have? 

! Process  A  customer has added a requirement for particulate air test to be carried out. 
 How do we plan to measure and control it? 

! Logistics:  A logistics manager needs to determine how a new kanban  process will
 impact the movement of parts to line side storage and buffer stock.  How would he know
 what factors to identify that would impact customer deliveries? 

! Administrative:  A HR manager needs to determine how a change from a weekly
 payment  to monthly payment will have an impact on contract staff. How would he know
 what factors to identify? 



When a catapult misfired and struck the right tower of the castle.  The king demanded an 
investigation as to the cause.   To help determine the root cause a process  FMEA was used. 
A process map was first produced listing the outputs and the different  inputs types. See below. 

The Misfired Catapult  

Fire Adjust 
settings Position Assemble 

Potential Target 
Catapult Kit 
Detector Kit 
Projectiles 

S
 Instructions 

N
 Complete Kit 

N
 Components in 
 working order 

N
 Personnel Skills 

N
 Location 

C  Target 
Detected 
C  Aim angle 
C  Catapult base 
(firm or loose) 
C  Detector 
Aligned 
C  Position on 
table 
C  Distance to 
target 
S  Positioning 
method 
N  Measurement 
N  Personnel 
Skills 

C  Cup 
position 
C  Launch 
angle 
C  Tension 
C  Pin 
stop position 
S  Setting 
method 
N

 Personnel Skills 
N

 Location 
N

 Measurement 

Projectile reaches 
target on time 

C
 Projectile type 

C
 Projectile loading 

C  Arm 
grasp point 
S Arm grasp method 
C  Arm pull 
back rate 
C  Tension 
stabilization 
S  Release 
method  
N

 Personnel Skills 

Correctly assembled 
Catapult and detector  

on time 

Catapult correctly 
aligned on time 

Settings correctly 
adjusted on time 

Key (x’s) 
Input Classifications 

 !  Critical 
 C  Controllable 
 S  SOP 
 N  Noise 

Fire 

IN
P

U
T
S

 

IN
P

U
T
S

 

OUTPUTS 



ADJUST 
SETTINGS	
POSITION	
ASSEMBLE	


Step A 
Write the Product or Process Name 

FIRE	


Step A is we start to prepare our FMEA – we make ensure the heading boxes have been flied out. 



EXPECTED OUTPUT (Ys) 

PROJECTILE REACHES DESIRED 
OUTPUT DISTANCE 

PROJECTILE 
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PROJECTILE REACHES TARGET ON TIME 

Step B 
List the Process Steps Under Investigation 

FIRE	


Step B  we start to prepare our FMEA – we are going to investigate Fire and list the expected outputs 
or the Y’s     
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Step C 
List the Potential Failure Mode(s) 

Step C is we start to list the failure Modes or the what is call the negative Y’s 
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Step D 
List the Potential Failure Effects for Each Failure

 Mode 

Step D is were we list the effect or the impact of the failure mode 



List the Causes of Each Failure Mode. 
List Existing Controls 
Establish a Risk Score Rating Scale for Probability of  Causes 
Establish a Risk Score Rating Scale for Severity 
Establish a Risk Rating Scale for Effectiveness of Control 

Step 4 

Step 4 is were start to list the causes of the failure modes and what controls are in 
place and we start the risk scoring process. 


