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ow Knowledgeable are you in RCA?
“Quick Poll”
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Handling and Installation Damage Fig. i
Care must be taken in handling and assembling bearings so the diing

relling elements and race surfaces and edges are not damaged. dx*
I 5

. Diesp gouges in the race surface or battered and distorted rolling this 1
a I S O O a l l S e elements will cause metal to be raised around the gouge or rolles
damaged area. High stresses will occur as the rolling elements 1

N go over these surfaces, resulting in premature, localized spalling.
The immediate effect of the gouges and deep nicks will ba
l l a yS I S reughniess, vibration and noise in the bearing.

* Aroot cause is defined as a factor that caused a
nonconformance and should be permanently eliminated
through process improvement.

. Theroot cause is the core issue—the highest-level cause—that

sets in motion the entire cause-and-effect reactionthat
U|timate|y Ieads to the prOblem(S). Fig. 30. This spherical rollar basring inner race  Fig. 40. A hardenad driver csused

depicts a fractured small rib caused by the use  cup face denting on this tapered
of improper installation tools. roller bearing.

« Root cause analysis (RCA) is defined as a collective term that
describes a wide range ofapproaches, tools, and
techniquesused to uncover causes of problems.

Fig. 41. Tapered roller spaced nicking
was caused by the roller edges hit-
ting the race during installation. These
nicks/dents have raised edges that can
laad to excessive noise, vibration or act
&8s points of stress concentration.

« Some RCA approaches are geared more toward identifying
true root causes than others, some are more general problem-
solving techniques, and others simply offer support for the —
core acthlty Of root cause analys|s 2011 The Timkzm Compacy TIMKEM BEARING DAMAZE ANALYSIS WITH LUBRICATION RE
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Top 5 Reasons Why Companies Do use
Root Cause Analysis Effectively
1.RCA is ad hoc at best
2.The organization has not been formally trained in RCA
3.The organization does not see the value in RCA (takes too long)

4.KPI Dashboards are not used to ensure everyone knows the “Score
in the Game”

5.The CMMS is not effective in providing the right information at the
right time.

Proactive Maintenance Dashboard

o
Compli ,‘" g z\furlmd:;
% Rule R ter by Specificat
“M

uring the wrong things cau n Organization to become Reactive”

TMCC
{:O:} UpKeep @ E:.’IIKTT\SJEENANCE —



Top 5 Reasons Why Companies use
Root Cause Analysis

1.To mitigate failures

2.To optimize asset reliability
3.To optimize process reliability
4.To reduce cost

5.To reduce stress
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Root Cause Analysis Techniques

The Five more common root cause analysis tools include:
« Pareto Chart
« Ishikawa or Fishbone
« The 5 Whys
 Scatter Diagram
« Failure Mode and Effects Analysis (FMEA)
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Root Cause Analysis Triggers

| Process Failures

|

.l Asset Failures

OEE Stability with “X”

Maintenance Labor Hours (trend) *Repeat Critical Asset Failures
> Reactive > 1in 3 months o# of Less than 6 minute
>PM eComponent type consumption from Stores stops
> Restoration > Increase usage by “X” eEquipment down more
> Rework * Rework than “X” minutes
Maintenance Material (trend) > Failure after repair (x hours) *“X” # of Production Rework
> Part type *Equipment downtime event more than “X”
gRebuild MTBF J &-Overnight deliver cost (Trend) / E
Trigger rmine the followin n Triggers:

RCA Type and # of Resources Applied
Example:
Problem: Rolling element bearing consumption trending up over past 6 months
RCA Team: 1 Maintenance Tech, 1 Reliability Engineer, Storeroom Manager
RACI Chart: Roles and Responsibilities Defined

i

{0 UpKeep (hcurss TMCC :

MAINTENANCE upkeap.org



What is a Pareto Chart?

A Pareto chart is a type of chart that contains both bars and a line graph, where
individual values are represented in descending order by bars, and the
cumulative total is represented by the line.
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What is the 5 Whys?

Five whys is an iterative interrogative technique used
to explore the cause-and-effect relationships
underlying a particular problem.

*The primary goal of the technique is to

determine the root cause of a defect or problem
by repeating the question "Why?",

*Each answer forms the basis of the next

que stion.
I PM ' Scheduled Work Order Close Maintenance
Compliance Planned Work Compliance Accurately -‘
100% 40% 100%
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Ishakawa/Fishbone Diagram

. Ishikawa (Fishbone) diagrams are causal diagrams created by Kaoru Ishikawa that
show the potential causes of a specific event.

« Common uses of the Ishikawa diagram are Maintenance Process design and quality
defect prevention to identify potential factors causing an overall effect.

[ Factors Contributing to Current State of Maintenance ]

[ Measurumentsl Materials

I Personnel

“If a step ina process is skipped or
performed at a substandard level it
creates defects known as failures”™

Leading KPis RACI Charts
Lagging KPis Secure Stores
Maintenance Min/Maxf
Dashbhaards Reorder point
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Aptitude / Attitude

Mllnlmlnu Knowledge / Skills

Operator Knowledge
jsldn.
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*  Production Cost
+  Breakdowns
*  Delays

oC
Processes R

Cnmnllanu
Mnlntamu
RACIChsirts Scheduling Reliability
Repeatable RACI Charts
Procedures Maintenance Maintainability
Process Planning
} Adherence PM/PdM | Machine Funetions
Plant Dashboard Operator Care
Discipline ta OperatarCare /. Specifications

| RACICharts

[Sustainahilit\rl Methods I Machines
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*  Missed Orders
*  Qualitylssues

\* Safetyincidents J
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Scatter Diagram / Plot

A scatter plot is a type of plot or mathematical diagram using coordinates to display
values for typically two variables for a set of data.

* If the points are coded, one additional variable can be displayed
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Failure Mode and Effects Analysis (FMEA)

Failure Mode and Effects Analysis (FMEA)is a method which is used to identify and completely understand the
potential failure modes and it's reason/causes, and the effects of failure on the system or end users for a given
product or process.

Fundamentals of FMEAs

ldentify and fully understand potential failure modes and their causes, and the effects of failure on the system
or end users, for a given product or process.

Assess the risk associated with the identified failure modes, effects, and causes, and prioritize issues for
corrective action.

ldentify and carry out corrective actions to address the most serious concerns.
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https://www.weibull.com/pubs/2016_RAMS_fundamentals_of_fmeas.pdf

FMEA Spreadsheet

Example: Maintenance Planning Not Meeting Expectations

Pmmmmumi “ Sty Potergial Caudies Cgurrancs Corrahy Ym

h.
What i1s the R —
Process step How could the ‘What causes the step to controls are in place

impact of the 1-10 1.10 1-10
besng reiewed | feature/step go wrong Father s D WTong o prevent the cause
Ll

=S

o & Ly o 5 i - 2
T efcause of ri e &
Defect f Abnormality
Identified
it Job Scope Job Planned Job Scheduled
{Op-Care/PM/Work
Request)

The Risk Priority Number, orRPN, is a numeric assessment of risk assigned to a process, or stepsin a
process, as part of Failure Modes and Effects Analysis (FMEA), in which a team assigns each failure mode
numeric values that quantify likelihood of occurrence, likelihood of detection, and severity of impact.

TheRPN is calculatedby multiplying the three scoring columns: Severity, Occurrence and Detection. For
example, if the severity score is 6, the occurrence score is 4, and detection is 4, then theRPNwould be 96.
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Defining Roles and Responsibilities

Defining Roles and Responsibilities are critical to success of identifying and mitigating failures.

: : : s - Blender Gearbox Failure Mitigation
Steps to Creating an Fffective Failure Mitigation St Tana scosts vt

R A C I Task Position
Prod | Maint | Plant Rel Lead | Prod
1.Assemble a team of people involved Failure Mar | [Mr: | Mg | Engr: | Toch | Op.

Mitigation/Elimination (ex: planner, supervisor, Critical Equipment Failure

. . . - . . on Main Gearbox identified
technician, reliability engineer, production) Cost of Ealliire =T = T =17 - =
2.Educate the team in the Failure Mitigation Assemble Team ¢ T’ | ¥ TR
Strategy 3.Define the processes / tasks / steps SRR e B e R e e

required for on Asset — 30, 90, 120 days

) . ) ) Eliminate Potential Causes C C A R C | C
4.Facilitate the team through the RACI Process Measure Plan I A 1 R c
5.Post the RACI Chart along with KPI Dashboard Reaponsibilty _“theDoer® {could bemora than one)
. Accountable “the Buck stops here” (One person only)
focused on the resolution for all to see Conlbeld S et athetssn)
Informed “one-way communication” (kept in the picture)

6.Perform RCA when a costly failure impacts
production and cost
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Final Thoughts

*Any process can create failures if steps are not
followed to requirement

“If a step in a process is skipped or performed a

substandard level it creates defects known as
failures”

|dentification of the “Root Cause” of any failure is
critical

*The RCA process you use require resources
Time
People
Money

*RCA Training is paramount to success

*RCA Triggers must be in place and utilized
consistently

Share knowledge of failure causes and remedies
using the A3 Approach

{0 UpKeep

A3 Failure Report Example

Problem:

+ Asset#4001 bearing failure 7 times in past 24 months

+  PM Deferred 22 times due to Production Requirements
* Lost 2300 units of production

+ Lost $220,000 in production

* PM Compliance 90%

* Maintenance Labor Cost: $2,400

+ Maintenance Material Cost: $4,534

+ Found similar assets were having the same failure

Asset Number: 4001
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Cause:

+ Cause: Over lubrication resulting in seal failureand then
bearing seal failure
« Contributing Factors:
- lLack of effective PM Procedure
- No PM frequency established
- Insufficient Training/Lack of Knowledge by Techs
/|

Resolution:

+ Perform PM Evaluation on Asset

+ Conduct RCA of Failure w/techs and supervisor

+ Education with all Techs on Lubrication Best Practices
+ Compare PM Compliance to # of Failures

* Measure MTBF of Asset #4001 for next 18 months

+ Trend Maintenance Parts expense by type by month

Measurement /Sustainment:

+ PM Compliance needs to be structured

* Correlate Maintenance Cost PM Compliance

* Measure MTBF of asset #4001 for 12 months, re-
assess
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Questions/Comments

Join me for Maintenance Technician Best Practices=December 8-10

Questions? Send your request to csmith@waorldclassmaintenance org
www.worldclassmaintenance .org
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#1 Software for Maintenance
& Reliability Teams
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UpKeep is a service-first company that builds software designed to make .
maintenance easier for technicians and managers everywhere. Reduce downtime —— o
up to 18% by switching over to a preventative maintenance solution! e | ase
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www.upkeep.com .
our Products 0 A | -

Mobile-first maintenance management and collaboration across all location, assets, and teams

@ UpKeep "With nearly 340 different machines in our work environment, it's an impossible task to manually assign and track
PM's. With UpKeep we can schedule regular maintenance without overlapping tasks with other critical jobs."

Paul D, Health and Safety Coordinator

/ An end-to-end solution for remote condition-based monitoring
Tedge

by Upkeep Connected and secure 10T sensors for real-time remote condition asset monitoring

@ Integrated & Centralized Data Ecosystem for World Class Asset Operations
DATAHUB The only purpose built Asset Data Platform. Asset Focused ELT Solution for advanced analytics and integrated, real-time asset data.

UpKeep

The Maintenance Community Coalition was founded on the belief that working together will benefit everyone within our community

TMCC Committed to helping each other thrive in our individual professional journeys by sharing resources and expertise, granting scholarships,
R hosting events, and unlocking knowledge — always at no cost.



