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Welcome

= |ntroduction of MBB Webcast Series

= Larry Goldman, MoreSteam.com
= “Fault Tree Analysis for Root Cause
Analysis of Sporadic Events”

= Debra Detwiler, Bridgestone Americas

=  Open Discussion and Questions
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MoreSteam.com — Company Background

= Founded 2000 Select Customers;

=  Over 250,000 Lean Six Sigma professionals

trained CardinalHealth

Honeywell

ROLLS

=  Serving 45% of the Fortune 500

= First firm to offer the complete Black Belt

curriculum online R oy Quest
ROYCE

o

iagnosticg

=  Courses reviewed and approved by ASQ

tycao XEROX

= Registered education provider of Project lenovo
Management Institute (PMI) )

TEXTRON
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Master Black Belt Program

= Offered in partnership with Fisher College of Business at The
Ohio State University

= Employs a Blended Learning model with world-class instruction
delivered in both the classroom and online

= Covers the MBB Body of Knowledge with topics ranging from
advanced DOE to Leading Change to Finance for MBBs

=  Go to http://www.moresteam.com/master-black-belt.cfm for
more information about curriculum, prerequisites, and schedule
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Today’s Presenter

‘MoreSteam.com ¢

Debra Detwiler
Master Black Belt, Bridgestone Americas

= Responsible for Six Sigma training and coaching
primarily for North American sites

= 33 years experience training, coaching, auditing,
operations, management, and quality consulting

= Certified Quality Engineer (CQE)

= B.S. In Statistics from Bowling Green University,
M.B.A. from the University of Akron
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- . . . Bridgestone Corporation
:Tire Plant - 47 factories in 23 countries

® -Plant For Diversified Products - 93 factories in 11 countries

:Tire Technical Center - 3 facilities in 3 countries | :
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Bridgestone Retail &
Commercial Operations
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Sporadic

Integrated Quality Strategy | cven
(IQS)

Chronic 7/\\\>
Process

6o

Event

Variation DMAIC ’ FTA
Disciplined Disciplined
Improvement Response

Three Components of 1QS
enabling Bridgestone Americas
to pursue Continuous

Standards

Improvement by : Driven
. - Process
* Reducing Variation Besiaaee _
 Creating a data driven culture Operation Daily
Control

» Using proven consistent tools
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Problem Solving Challenges

= Lack of defined problem solving methodology

» Lack of appropriate triggers and level of activity necessary
» Lack of management attention and critigue

= Jumping to conclusions without data and evidence

» Formulating cause and countermeasures before analysis has
been conducted

= Focus on physical causes, with little regard to human causes

= Behavior is difficult to modify
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The U' e

Problems encountered

Il

Misproductions

Accidents

Product Fre

Major Custo '
Concern:
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The Use of F
for Root Cause Analysis o

5
3 4 .
= 2 Conduct Implement Confirm
Define ma Develop P P Results and
. . Fault Tree Counter-
Problem Timeline . Change
Analysis measures
Standards

D&M

The thought process resembles
DMAIC, but we use a different set
of tools. We are addressing the

sporadic event (isolated incident)
rather than the chronic variation.
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Do you remember where you were
on January 28, 1986 ?

“The
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Challenger STS 51-L : 11:38 A.M.

Ellison Onizuka Christa McAuliffe Greg Jarvis Judy Resnik

Michael Smith Dick Scobee Ronald McNair

pilot commander
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At 58 seconds ir |




Bridgestone Americas Quality

Challenger STS 51-L: jan 28, 1

Do you remember whs
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At 73 seconds...
Oxygen and Hydrogen Escaped at 44,000 ft
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Combustible
Material
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Combustible
Material

Release of
Hydrogen

Hole burned in
H, tank
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Why did the Fla

Ina- estic

E frar
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@ 0.5 sec. after
ignition, smoke
appears
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Why did the Flam

'

%

.

o Left ‘

estimatec

Challenger was
doomed on the
launch pad
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Cold temperature launch

o (!
\

\,1'_::_!1! 2| £, This was the launch tower in
N - Cape Canaveral, Florida

N\

This was the coldest launch ever

» 32° at launch

« 26 “earlier that morning
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It was the O—Rin':

« SRB’s are manufactured in seg
niokol (Utal

or:

e Shipped from Mo :
and sent by railroad

:
L
L
L

-

A=,
]

« SRB segments as
sealed using

b.-
b
-4
& \'"\‘
&
ll-

5 d “pnday nopspmo g epeapgsagg
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It was the O-RiIngs

True , but was there more avidenee #

«1977 test using strain gauges at ignition
( 4 yrs before the first shuttle flight)

» Booster segment walls were more flexible
than expected and joints were stiffer than
expected

« We must have had an O-Ring leak but
there was no leak, no smoke puffs

« The O-Rings were damaged but no leak

» The wall took 15 milliseconds for max
deflection

It took the O-Rings 5 milliseconds to
expand (3:1 safety factor)

15 d “pasday nopEspumn sy e pgs
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It was the O-RiIngs

True , but was there more evidenee %

* NASA was presenting the test results to
congress

* Dr. Richard Feynman , Noble physicist
challenged NASA “What temperature did
you run these tests ?”

« Demonstration with a C-clamp, a caliper,
and a bucket of ice

« How long do you think it took the
O-Ring to fully expand ?
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Launch D

2 weeks prior

.’I

NASA Hqtrs
Initiate FRR Flight Readiness F

Vendors
Certify Ready
NASA SFCs
Certify Ready
NASA MMT
Countdown Begins
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Launch D
16 hrs prior:

Il

Weather Report :
26° launch temp predi

NASA Hatrs
Initiate FRR

N Vendors
| Certify Ready
NASA SFCs
Certify Ready
NASA MMT
Countdown Begins
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Launch De
16 hrs prir

In case of problems, NASA u

NASA Hatrs
Initiate FRR

‘ Vendors

Certify Ready
NASA SFCs
Certify Ready
NASA MMT
Countdown Begins

Are we going
to launch or
scrub ?

* Every vendor ct

s
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Mortc

Go / No Go Decision

We suspected O-Ring problems since 1977

We confirmed it in 1981 after first shuttle launches had
30% O-Ring damage

Of 24 flights, 7 have experienced O-Ring damage
This is way beyond the known flight envelope of 53°

The worst O-Ring damage was at 53°
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NA

Marshall Spaceflight Cente

« We’'ve already had 4 major delays — here’s another schedule
we’ll miss

o State of the Union Address is 1/28 and President Reagan
intends to speak with Christa McAuliffe in orbit

 The spacecraft is qualified to 40°
« We’'ve approved the waivers 24 times before
« The second O-Ring will seal

« There might not even be a temperature problem
— data inconclusive

 There is an element of risk in every launch

~ Conclusion
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Morton

Go / No Go Decision or

They are the customer and they are resisting

Contract renewal is tomorrow : It’'s Rockwell or us
(40,000 people depend on these jobs)

We’ve gotten away with this before, maybe engineering is
being too cautious

The data is inconclusive

e

Fitted Line Plot
O Ring Damage = 0.2619 + 0000030 Launch Temp

T T T T
&0 =) 0 73 80
Launch Temp
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What Was the Tru

- 3

Was it the temp at launch ?
ﬁ W
Was it the nature of Morton TthkO!!S

as it the d
CEO or NASA’s leadership ? s

Was it the d

/i
Ch
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“Root Caus
Don’t Neglect the |

“Human beings ¢

It’s no AYS -
P | Life : A seemingly
endless series of
situations to
which we must

respond



Bridgestone Americas Quality

We A
Res 0.J0,
Role
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Event FTA Process

If we follow the steps...
Let the data drive our search...

We will get to the root of the problem Event

Phenomenon
WHY
WHY
WHY -
Stay with the h
VAV Why Physical Causes as
<IOI>| Why long as we can, then
L5

go to Human Cause
‘ goot Cause - /
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Event FTA

5
Confirm
Results and
Change
Standards

3 4
Conduct Implement
Fault Tree Counter-
Analysis measures

1 2
Define Develop
Problem Timeline

1 Define Problem

Preserve the s

Gather data
records)

Genbutsu
Capture the
Situation an
Lot traceab
Temporary cc

BFaY
-
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Event FTA

5
Confirm
Results and
Change
Standards

3 4
Conduct Implement
Fault Tree Counter-
Analysis measures

1 2
Define Develop
Problem Timeline

2 Develop Timeline

Investigate a ern fac
Interviews / |
Understa

Analyze dat

Chronology ¢

Process mar

Compare prc




Bridgestone Americas Quality

Event FT,

5
Confirm
Results and
Change
Standards

3 4
1 2
- Conduct Implement
Define Develop :
. . Fault Tree Counter-
Problem Timeline .
Analysis measures

3 Conduct Fau

= Structured b

« Identificat

= Cause ana

= |dentificatio
Develop col
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Event F

5
1 2 3 “ Confirm

Define Develop . Conduct InHEEE Results and
. - Fault Tree Counter-
Problem Timeline . Change
Analysis measures
Standards

4 Implement Counterme:

Develop “Shot nd
Short and

Counterme

Kaizen (impr

Cond f;n;

Devel olg

AL
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Event FTA

5
Confirm
Results and
Change
Standards

3 4
Conduct Implement
Fault Tree Counter-
Analysis measures

1 2
Define Develop
Problem Timeline

5 Confirm Results and

See counterme
Monitor “Shc
Develop/cl
Control and
Standardize
Evaluate re
Track progre




Bridgestone Americas Quality

\@u“’(’\ Timeline : What Happened

NPIP Project: M726 EL Timeline Creation -
2002 ) - -
= Timeline helps us
2 "‘" C . i
: to avoid jumping
to conclusions
0 and is integral to
PHENOMERON #1 Unlimited sales, mokds and
< LValias ::rinltlnom o siz0 axpansian = - - -
Conferma riormance
- identification of
_— A 4
B ) S
= and STP i Modifications iy
: | B : o s h
2 A 4 ireschinion) 2003 p enomena
=
g | R |
JE [ |
el | — |
| o | onrmase | et I
(L] | At Seloct Fleots 5}::::::[1::.;:2: g fiver
w 1ra0ag Maditicalian
= | 31/2005
2 ' e T w8
E | ”'r:.,,,f:,m l'u.a?:;;_]::amd c";‘f -ﬂ.:' =
£
"i: i “T;:ETLHI u-'r"i:?-' mlur:::fnln-r-rl
Wilsen A
2 | " " b "
anaond I A0r1/3008
L Moga Test 1
g |
[=] Ly
-8 | Bt ion (o
L4 Scrap MTZ6 AZ (old)
g | AIARC0E
T
l('E | » .=.--IL. WH LY 10/1/2005
g3 | Ercostv T Do | o T
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Name of Quality
Issue

The M726 EL
drive tire has early
life irregular wear
(W)
and has been mass
introduced into the
marketplace

Phenomencn - Method

—

Related Factors

Confidence in original
tread pattern led to

overconfidence in the
'slightly modified' pattem

Why?

Changes sssumed to be
within the range of & "size’
expansion {increased width
&nd depth, changad
compound, footprint

Why?

Wethoughtwe could
makethese modifications
quickly with lowriskto get
a20% mileageincrease.

Why?

Based on ourhistory, we
assumed these changes

without compromising [W.

would increase the mileage
o Why?

Otherthanin fieldtests, we donthavea
confim theimpac of these changesonl|
foradesignreview and evaluation. Itwa
by the POC group to skipfieldtests beca
estimated lowrisk.

Decision made to ehange)
expand from L vol
to S vol tnal without 2 @ ¢ G C6
confirming actual - - —
Accelerated Competitor's actions Drive tire prototypes
performance introduction into the farced usto provide a were unsuccessful due
marketplace. higherremoval mileage tolW and/ or cracking
Why? tire quickly. why? COMNCES. Why? @
C1
Cci Cc8 c9 C10 c11
1) Original strategywas to consolicats] a) Targetnotachievable
(openshoulderdesign) M726/ M725 because not enough
( \ rather than toincreas e the mileage of technology to develop such
the M726. [3873 d 5878yz (3rd gtr| ti
Once the proper T Wy | 56) Sa555 and spoove raboa [
[NOR#TBSNDADS in Dec'97]
phenomena have
been |dent|f|ed, 13 c14 c15 16
“5_Wh 7 2) Solid shoulder design a) Therewas so much
use the
prototypeto focus on effort on the orginal
= M726 A7 repl t trat it toolatet
approach to d Ig Why? Wy? 155982 and So96wz (Feb] WY? | spendaddioraltme |V ]
. '04), and M726yz) developing
into the root
c19 c20 c2 c22

.

cause (S)

J
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Event FTA Roadmap Iemplate Key Tool
R R Conduct ~ F« Confirm
Define Develop Fault Tree 1 Implement Results and
t . Problem = Timeline . —* Countermeasures =
T Analysis _ - Change Standards
— = — — =
= 1. Basic Description of Triggering Event
Define \IQVhatddollkknOW"i _ i 2. Summary of Data Gathering Approach
ow do now it is contained- ' :
Problem How do | know it is OK to 3. Process High Level (Actual Schematic)
restart? 4. Stabilization Overview
5. Physical Evidence
6. People Evidence
D | 7. Paper Evidence
_eve (_Jp What did I find out? 8. Summary Sequence of Events
Timeline 9. Should vs. As Is Process (Compare vs. Standard)
10. Cause and Effect (Optional)
11. Summary of Gaps ldentified
What it 12. Physical Causes Helps modlfy
at caused It 13. Human Causes -
Who caused it? behavior
Conduct What are the root causes? 14. Fault Tree y
Fault Tree What are you willing to do? 15. Count
Analysis What were the circumstances2 . Understand their Thoughts
\If|vohv?/ g:g V\:)huaéwgci.nrggunu - 17. Thought Process (Balance of Consequences)
contribut)(/a? 4 . Hidden Organizational & Personal Causes
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HDCT Tires Treac
oOMmpcC
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Insert basic description of TRIGGERING EVENT here.
Use the word “Anonymous” if the person’s identity must be protected. Keep it simple.

Who (did it happen to)? Des Moines Cold Feed Extruder Area (Agricultural Tire)

What (was the undesired 18 tires treaded with the wrong tread compound. Employee used
actual/potential consequence)? V2887 rubber, but Spec rubber is V2807

Where (did it happen)? B2B3 Dept. 178

When (did it happen)? 8:10am 1-6-2009

How do you know it is Used PICS data to track down tires treaded on B2B3 on 1-6-20009.
contained (esp. product)? Held all tires treaded on this shift. Cut rubber samples from each tire

and took them to the lab to have the stock tested.

How did you know it was All tires that passed the MRC lab retest were released from hold.
OK to restart (stabilization)?

Your Name: Manager

Completion Date: 1-8-2009
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Summary of Data Gathering Approziar
A few BULLETS IMICENE ANt

®  Containment
B Stop: Once warm up sample was found to te

B Assess: Verified what tires were involved. "
® Isolate: All tires were frozen in PICS and placec
B Stabilize: Due to complications, it took 16 hrs. to lo

® Re-Start: Until all suspect tires were verified to have be
Production resumed after 16 |

® Evidence Plan (What do | neec tC

®  People:

See photo’s on next page for outline

®  Physical:

®  Paper:
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Collection of data and evidence

B—
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Process High Level (Ad

Insert labeled schematics identifying the issue s
this docum

Can be hand dra{

18 tires
processed

Incorrect stock Operator loaded |
delivered to stock at 8:10 am
CFE

Sample
warm up

ticket filled
out

Driver gave Sample to lab at Warm up Curing shut
_| sample and | 210 pm sample down
°| ticket to failed &

retest failed

supervisor
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Stabilization Overyviewn

Insert schematic, drawing, data table, etc. indicating
yet informz

Review with others to confirm your thinking. Effective Cor
-

M -8

117120090221 | 14.85]>| 258[>[0.43] 0.70] |03
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Physical Evidence

Insert labeled photos and sketches of PHYSICAL EVIDENCE here.
Make sure ALL items referred-to in other portions of this document are included. Keep it simple.
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Physical Evidence

insert labeled photos and sketches of PHYSICAL EVIDENCE here.
Make sure ALL items referred-to in other portions of this document are included. Keer" it

.
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Insert labeled photos and sketches of PHYSICAL EVIDENCE here.
Make sure ALL items referred-to in other portions of this document are included. Keep it simple.

e oE g
\
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DN’E[SH\FT S




Bridgestone Americas Quality

WHO said WHAT

Always interview with someone else present to have dual confirmation of who said what. Develop
interview guidelines.

Manager: We had an issue on 1-6-2009 with tires that were treaded with the wrong
rubber. How did this happen?

Operator: | don’t know, every time | scan a skid | check the ticket and try to find a
stamp on the load.

Manager: Why didn’t you scan this load into the extruder?

Operator: | always try to.

Manager: Do you always scan the rubber into the cfe?

Operator: Not always if it is a large skid yes, if it is a small skid no.

Manager: You do know you are suppose to scan every load in correct?

Operator: Yes. But | can tell the difference between the rubbers.

Manager: Do you think you can always tell the difference between the right rubber and
wrong rubber?

Operator: Yes, but I always try to find the stamp.

Manager: We have 4 different standards that say we scan and verify loads vs. spec for
tires. All 4 of these standards could have prevented this from happening. Why didn’t
you follow them?

Operator: | just didn’t scan. It was a small skid and a fast tire.
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Paper Evidence
WHAT saic

1/6/2009 Page: 1

q(_, =,

‘/'SHIF‘r f —
T - g
%’ rﬁE NQ A g
e Ting = 2009
Prepardu.. ﬁ) S s
Ageing methoas ,P' “Any
h Py = N .
Compound : Va2so7rwWu
Testcode : MDR MDR Rheometer
[Crdema. [Batch | Tesi |Date/Time T T-Max| T-Min[  A10| RS0|  AS0| To@T-Max | MachinelD|Siaws |
| | |r| LIJ Inlb.| mm| mm| m m | In.Lb. -
| Lewer spacilication Limit | | B. 50 1.50) | oey | ! . | | 5
| Upper specilication limit_ [ sEo| =aa] | o085 I | [ | I“_ng"
| 090106- wu | B2B3-o7i2| 1 |1/620080%:55 | 800] [1.85] 044 o7 [18s] | q.152'_:__n'.1_5ﬁ1_| """ Pass /
W 1|1/6/2009 16:17 1424 | =2 43 |> 0.456| |0.73] [0.97 0.107| | MDR10| | Fail P
2| 1/6/2009 16:44 (1495 =263 [=042| |0.68] Do2] a.10§¢;""'m'|j|=_|_1 i -7 1;3
1| 1/6/2009 15:51 [14.58| > 2:J.o|> 0.43| [0.71 0.95 0.106| | MDRATT]
£ 4R L :

| Statistics calculated with limits version: | Totals: il | i i T e

:Nulﬂhgr of measurements B | 4 4 a4 a4
[ Bdinimum | B.OD| 1.85] (_}.152_ 0.69| w0.82] 0108 I
Manimurm | _14985| 2.52] o045 0.77| 1.289] ateal |
| Mean value | 1:94 2.301 {}43 EI_?zl 1. DEi 121

| Range - 1 B85 067 003 008! D47 = 0056]

| Standard deviation | | =504 0.304] 0.01 al . 034 D.223 | 0.0275 |

OePE  HESET

HQ i The follow standards give operator instructions :

Standard 178-26 loading rubber at cfe’s
Standard 178-23 cfe rubber sampling
Standard 178-17 green tire to spec rubber 1D
Standard 763-20 warm up sampling
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Paper Evidenc

LOAFMNMG RIJBEBER AT CFE=S Tremnd Welight armd CFE
R P et et P ot Fulbbaer S5oame

R T T EOEL L e T b _?\-—'-u--cl -

LR e L e e st ] a :

v\r—.hl et - e e wd  ——
e o ———= N N [ ErET

B T Ty

CHEEMN TIRE TO SEFEC. & SLAaD
FRLFELELE R B, CF.

PR

e o = - o

The follow standards were not followed by
operator :

Standard 178-26 loading rubber at cfe’s
Standard 178-23 cfe rubber sampling

Standard 178-17 green tire to spec rubber 1D
Standard 763-20 warm up sampling
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Summary Secque

Approximately 10 bullets, IN GENER A L
Event Timeline Form

nce of Evernts

=

Component -

Who/What TIME Machine Comments:
loaded w rong rubber into cfe. 810am
didn’t scan rubber into extruder 8llam
treaded 18 tires ussing v2887 rubber instead of 850am
v2807 rubber
Took rubber sample and information off v2887 ticket 851lam
cfe rubber sample w as taken to the lab 2pm
LAB CALLED DOWN TO TELL TELL TIREROOM O
e B More detailed than
LAB REQUESTED ANOTHER SAMPLE FROM
AROUND THE SAME TIME FRAME. CUL CUT A 430PM
SAMPLE OFF OF A TIRE IN FRONT OF THE PRESS - -
DELIVERED SAMPLE TO THE LAB ANDWAITEDFOR |,/ preVI O us Ig eve I I lap
THE SAMPLE TO BE TESTED
SAMPLE FAILED TEST 450PM
CUL CAME BACK DOWN TO THE AREA AND FOUND
WHAT GREEN TIRES WERE PRODUCED WITH THE 510PM
HELP OF PICS.
CUL CALLED CURING TO HAVE ALL hdct PRESSES 515PM
SHUT DOWN ON QUALITY.
CONTACTED PE TO FREEZE THESE TIRES IN PICS 530PM 135 OFFICE
DID PRODUCTION TURNOV ER WITH ON COMING

545PM
SHIFT
ALL TIRES WERE PLACED BY THE 1 & 2 BOOTH
WITH HOLD TAGS PLACED ON THE RACKS WITH 645PM
THE HELP OF CURING.
PULLED PICS INFO NUMBER OF TIRES WERE PLA CED)| 815PM
ON HOLD. MEETING WITH NORVEL.

850PM

1230AM

MILA TOOK SAMPLES TO THE LAB. 1245AM




High Level Process Map Wrong Rubber

Demand Since 200607:

Define

& Measure

Total Demand for

Bridgestone Americas Quality

Description |

5 HDCTB 33,309 units Six unique Codes Demand for 200901: 103,600 .
13 Different
e SG16B 9,185 units use V2087: 200901: units produced Rubber codes
_,9 SBMWB 5258 units HDCTB, SG16B, HDCTB 215 units »  with 308 units > supply QA1 RAB
g FBZ4B 3764 units SBMWB, FBZ4b, SBMWB 42 units exclusively using ,:3% s A3A2 ’
(&) U3NF 1751 units U3NFB, ATLSB FBZ4B 51 units !
ATLSB 562
T
B y ,
3 0 v \ "
2o V2087 is
x chelduled to » is Mixe: » is Stored 1«
X O Schelduled V2087 is Mixed V2087 is Stored
=sw Demand J
[ ]
*\
o) v > V2087 Failed TR SETED
© failed
— .
V2087 is Sampled V2087 is Work |y N /1
(@) away
@ Warm-up sample
= Passed
V2087 Passed »
e o3 @ .4 «
S5 > Ruliia V2887 (incorrect)
12 == delivered from Rubberinot stock dg"_l‘ée"ed to
g Sh 41210 178/ delivered from
- o 179 storage 412
¢ T
CFE Trucker
w Delivered Trucker Ssystock Operator loaded CFE Operator Sample w/u ticket Driver gave
6 Rubber from o 5:::: [SSE 1 rubber into screw treaded 18 tires filled out CAZCENFES |y sample to supv SEmHS@ED
Mixing
A
A
2
= . . Warm-up retest
5 Begin Lot Trace |« Curing down |« failed
(@]
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Should vs. As 1Is Process (Brief Descriptiony)

Insert labeled schematics so the reader canhunderstand what should have happened vs. wh:
appen.

Standards Based Improvement Summary
[

Reg. No. Machine Name Date: Countermeasues to close the gap between standard and actual.
Dept. Item/Step: Shift Improvement implemented Standard restored
Originator Manager
Expose the Is there a YES Investigate gap betw een NO
s Is there a gap betw een
Problem standard potualidealand standards ihere agap et Phomonom cost plant $10,987.00 by not
YES

standards we have in place.

Improvement or Restore

M ake new standard

Educate to standard

Revise or make newstd to
reflect improvement

I3 Educate to standard

Identify with (X) how issue was exposed
[Bekido [ Jvor [] |Review[ ]

Expose w ork that can't be done to std from problem detection information

_n Example of Improvement.
SN (Visual explaination of improvement)
Before Improvement

After Improveme

I
llQuarity [T [satety (]

Be aware of problems, identifyissues (Quantify size of problem)

2 Is there a dfference between actual/ideal and standard?
Measure/Analyze
Did you compare with .... Work Std .... M/C Std .... Process Std ?

Standard

Actual Work

Difference

178-26 loading rubber at cfe's - Verify stock
code of rubber and scan ticket when loading
new rubber skid.

rubber not scanned in and stock not
verified.

No verification or scanning - employee didn’t
follow standard

Educate to follow standards

(Contents and method of education: What controls are in place to Fol

178-23 cfe rubber sampling - Deliver warm-up
samples to the lab every 2 hours.

Delivered 5 hrs after sample taken.

Delivered 3 hours late - employee didn’t
follow standard

Action

Education to be done by HR for not following standards.

178-17 green tire to spec rubber id - All tags
and impression must match marquee

Spec = V2807, tags and impression
V2887

No match - employee didn't follow standard

763-20 warm up sampling - warm-up samples
must be delivered at start of shift, after lunch
and after each break.

sample taken at 8:51 and and delivered at
2:00 pm.

sample not taken to lab after morning of
lunch breaks - employee didn’t follow
standard

Re-educate dept, including supenisors, on requirement for delivering samples to lab.

FM-900-003
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Summary of Gaps Identifiec

IN GENERAL TERMS, referring to

.

Samples taken at 7:15am and 8:10am.
Scanned multig

Unable to access lot tra
Curing presses were down 18
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"|";." T8l e

HOW did the incident occur (What wer
BE SPECIFIC. Use sentenc

Why did tires get t

Wrong stock was delivered
Wrong stock wa identifie
Rubber not sc
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Fault Tree (Why Tree

Complete FTA: Address Man, Material, Machine, and |

Problem

18 Tires Treaded with
wrong compound
(V2887) instead of spec
rubber V2807

A1

Root Cause Analysis

Phenomenon
Operator loaded rubber operator didn't scan He was scanning and
When the sarvice person into cfe, didn't scan rubber in and continued prepping his next rack of He thought that would be
Why?|dropped the rubber off rubber in and continued to to run tire tires fasterand he would be able
—MEmployse didn’t follow the relief person was at ["WNY?|runtires Why? Why? WhyTto fread more tires
standard for Rubber break.
sampling or warm up
sampling.
B2 B3 B4 BS B&
g and
When PhenOI ' lena unusual it rack of He thought that would be
Employes didn't follow dropy faster and he would be able
_—»|standard forloading  ||YWP¥?therel , . . o i WhyTio tread more tires
| actions) identified helps with
lysis. The 5 Wh > i
cause analysIS. 1he y
When -
] drop a OaC h a d b a C h g and He thought that would be
Et;n#dgﬁe}ig?:g?g: thergl p pr n r n I n xt rack of Why?fasterand he would be able
|__|5pecto slab rubber ID |"“"h¥"-’| break . fotread mors fires
drives the name FTA.
ch Cé6
Warm up samples not samples from 715am truckers didn't take them Busy runming production. Supervisor forgot he had manual proozss
delivered 1o 120 210amdidn't get to the up after each bresk. Gave them to supervisor them and the lab didn’t
_, |Focording 10 standard L iab until 2pm. he didrt get them up call to tell him no
"?| Why? Why?|there until late. Why?|samples had been taken |¥hy?
tolab.




Establish SMART (specific, measurable, attainable, ree
realistic. Address immediate, detection, and preve
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Counter

£

Comective Actions

SLUTI &

Ffeering Olate: I3 2003 Drabe 200
Mleating Duwe: I3 200 Ferson Fespn [ L E-2
Ile-zting Attandees: Flfinar, A Bdicksis, R Apdrcs
Completed
Shord Term Corrective Action(s) Cramer | Due Date Date
Ifie=ning with emploges 10 ash g e chiose rol 10 Follows Siarsdaids Foinic I 200 1P Z003
Uze fhis Ingldent af stait ofF shilt mestdng 10 re educate @mplopses of
Follomirg stamdards ara W00 LEELTE
FRe.edusate -n-rrrplnpn-::: and supw bo reguiremerd bor samples b leb AR T D
ouery 2 o s, [In process]
Chhange From soanning mukipk: tites ot onoe o one ak a Bme 2= A SIS
ireaded
Lot ace daily bay =kif for depa 178 for rubber Gompound tcker=s, i ZA PSR
add Check of gample delkssoy b Sups conbiol poinks ara W00
Iowe bres From PR bucket 1o previous buckst iF mot cored. [C005=] [l
Change stock cade 5o that bwo ore not similar [¥W2907 - w2957 and =
werify if other codes need charnged.
Kske partial use tagtvark avau'back oul Far lal P ace AkA 2022003
Completed
L-::|n|::| TE-’IT‘ Caorreclive .-!u.ctu::nls.l Cramer | Due Date Dal=
o =T = W e el
.:nn:l.rnn-d p-rnl:lu.:l: from I:rn-ng sr:anr\-:-:l n b by pass |nJ:i-||nr_-l.£ an| S Freat FIcs
rmnnhine. phasa
Giet acce== ko data From E28 meschine s Flom =canned subber boads ] SRR
badi £xanning oFf lDads 3t B2E 2 507 E IR praeass] ariEA, SSE00E
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F

For each Human Cause, describe the Triggering Situation. The Triggering Situation is the “point Iin time”

when the inappropriate decision was made that led to the Human Cause. Describe the circumstances

at this point in time.

Human Cause #1
B2B3 operator didn’t follow standards

Manager: We had an issue on 1-6-2009 with tires that were treaded with the wrong rubber. How did
this happen?

Operator:
load.
Manager:
Operator:
Manager:
Operator:
Manager:
Operator:
Manager:
rubber?
Operator:
Manager:

I don’t know, every time | scan a skid | check the ticket and try to find a stamp on the

Why didn’t you scan this load into the extruder?

I always try to.

Do you always scan the rubber into the cfe?

Not always if it is a large skid yes, if it is a small skid no.

You do know you are suppose to scan every load in correct?

Yes. But | can tell the difference between the rubbers.

Do you think you can always tell the difference between the right rubber and wrong

Yes, but | always try to find the stamp.
We have 4 different standards that say we scan and verify loads vs. spec for tires. All 4 of

these standards could have prevented this from happening. Why didn’t you follow them?

Operator:

| just didn’t scan. It was a small skid and a fast tire.

Fill-in ONE copy of this page for each of the identified HUMAN CAUSES.
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Determine the thought process of the person who behaved inappropriately. Capture the ACTUAL

WORDS that MIGHT have been running through the persons mind. Bullet-style. Complete Balance
of Consequences.

As Is - Inappropriate As Desired - Appropriate

e |dentifying codes similar e Make codes different

e Machine allowed to run e Machine recognizes skid
without scan change and requires new scan

e Re-scan of previously < Machine recognizes previously
scanned ticket scanned ticket

e Operator doesn’t always scan e Machine forced scan regardless
small skids of size

e Failure to deliver MRC e Delivery to lab every two hours

sample for 5 hours : :
P e Tires scanned in order of

e CFE lot trace times on racks treading when placed back on
of tires the same rack
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Hidden Orgamzaﬂ:ﬁo, & Personal Calise:

What is it about the way we ARE that is
Must be generic, i.e. not specific to only this one inciden
responses with the words “We” and “I". Think a

Organizational Causes

We allow similar stock codes to be
used

We have inadequate compo nd
segregation

We allow machine to run v ._
scan

We have no system tc
alert a failure to delive

We give supervisors mo
they can complete in a

We do not define clear
consequences for not f
standards \
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Keys to Success
= Training, coaching, and development of expectations
= Definition of appropriate triggers and level of activity necessary
= Management review, critique, and reinforcement
= Emphasis on “Define & Measure” and development of timeline

= Proper identification of phenomena and follow through on
“5-Why” analysis

= Don’t neglect the human factor

= Weave the process into our culture and work to modify behavior



Thank you for joining us
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Resource Links and Contacts

Questions? Comments? We’d love to hear from you.

Debra Detwiler, Master Black Belt — Bridgestone Americas
detwilerdebbie@bfusa.com

Larry Goldman, Vice President Marketing - MoreSteam.com
l[goldman@moresteam.com

Additional Resources:

Archived presentation, slides and other materials:
http://www.moresteam.com/presentations/webcast-fault-tree-analysis.cfm

Master Black Belt Program: http://www.moresteam.com/master-black-belt.cfm
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