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3L5Y Learning Objectives
Part A—3L5Y (3 Legged 5 Why) basic concepts

= What is a 3 legged 5 Why?

When to use the 3L5Y ?

Leg #1 — Specific Problem

Leg #2 - Detection

Leg #3 — Systemic

Corrective Actions, Lessons learned, Look Across
Ford, GM & FCA requirements

Part B — How to fill out Nexteer’s 3L5Y Excel Form

= Where to find the Excel form
What is in each Excel Worksheet tab

1 page summary “cheat sheet”

Leg #1 — Specific Problem - Containment & Corrective Actions
Leg #2 — Detection — Corrective Actions
Leg #3 - Systemic — Corrective Actions
Other items to fill out on Excel form

nexteer
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A Core “Problem Solving” Tool at Nexteer

What is a 3 Legged 5 Why:

5 Why is a problem solving tool

— Effectively finds the Root Cause by analyzing cause and effect
relationships

— A Focused approach to solving chronic and / or systemic
problems

— For more complex problems, a 5 why can be combined with other
problem solving tools such as Shainin Red X, Fast X, or Six
Sigma.

« Can be used with various problem solving formats

— Nexteer’s 3L5Y, or, 5 Phase process

— GM’s Drill Deep

— Ford’s 8 D problem solving

FCA's “8 Step” problem solving

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’



When to Use 5 Why:

= Customer Issues

— Required for all WFCCs (Worldwide Formal Customer Complaint) and
warranty issues

= Supplier Issues

— Must used by suppliers for all problem reports

= Internal Issues
— Informal complaints including Field Engineer Incident reports
— Quality system audit issues
— First Time Quality (FTQ)
— Fast Response Internal Quality Issues

nexteer
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Nexteer 3L5Y Definitions

= 3L5Y — 3 Legged 5 Why- A problem solving tool to find root
cause. It systematically drills down to the real root cause.

= Root Cause — the fundamental reason for the occurrence of a
problem.

= Containment — all suspect material is contained from usage
Including — WIPweinrocessy, finished good, in-transit, at customer.

* FCC — Formal Customer Complaint from a OEM.

= RPN — Risk Priority Number -used in PFMEA to create a
summary value per AIAG requirements.

= PSCC — Product Safety Compliance Committee —Typically issue
assoclated with a severity of 9 or 10. See procedure G1789 for
details.

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’



3L5Y Problem Solving is Needed — To Prevent Problems like these..

Takata Airbag Recall

= Vehicles made by 19 different automakers
have been recalled to replace frontal airbags.

= NHTSA stated "the largest and most
complex safety recall in U.S. history.“

= The airbag’s inflator, is a metal cartridge
loaded with propellant wafers.

= |f inflator housing ruptures in a crash, metal
shards can be sprayed throughout the
passenger area.

Root Cause: airbags that use ammonium
nitrate-based propellant without a chemical
drying agent.

nexteer
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- _ ___ __ ___ __________ _________________
WHY - 3L5Y Problem Solving is Needed

Why use a 3 Legged 5 Why:

 What does it mean for Nexteer if we use bad parts?
— Customer dissatisfaction

— Uncompetitive / nonconforming performance

— Uncompetitive costs

— Potential loss of business, or recalls

 Why use the 3 legged 5 Why?

— Provides a road map to a permanent corrective action.

— Stops the problem from happening again, both safety and
guality issues.

— Increases employee and customer satisfaction.
Increases quality, profitability, and market share.

nexteer
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WHY - 3L5Y Problem Solvmg IS Needed
“The problems that

exist in the world

cannot be solved by the

level of thinking that
Einstein and
: Deming’s
- Albert Einstein thoughts on WHY

problem solving
“859, of the reasons for k is needed

failure to meet customer

created them.

expectations are related
to deficiencies in systems
and processes... rather
than the employee.”

- Dr. W. Edwards Deming

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do”
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History of 5 Why Problem Solving

History —
» The technique was developed by the Toyota Motor

Corporation during the evolution of its manufacturing
methodologies.

= The "5" in the name derives from an anecdotal
observation on the “typical” number of iterations needed to
resolve the problem.

5 Why Example
The vehicle wil not start. (the problem)

{. Why? - The battery s dead. (First why)
2. Why? - The atiernator s not funcioning. (Second why)

3 Why? - The atemator bek has broken. (Third why)
4. Why? - The atternator bef was well beyond its useful service ffe and not replaced. (Fourth why)

5. Why? - The vehicle was not maintained according to the recommended service schedule. (Fiith why, a root cause)

nexteer
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HOW - Planning and Preparing to do a 3L5Y

* Planning/Preparing

— A cross-functional team MUSt be used to
problem solve

* Include Operations, Engineers, Quality, PC&L,
etc.

* Need knowledge, opinions, and observations of
different people

« People with process and product knowledge and
authority to correct the problem

 Empowered to “think outside the box” and
“change the rules”

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’



How - Planning and Preparing to do a 3L5Y

B Planning/Preparing

* To solve problems we have to overcome our normal pattern of

thinking which occurs due to our past experiences. Think outside
the box. (AIAG Problem Solving Guideline)

« Often a problem is solved from someone who does not have

knowledge of the history of the problem because they can see it
from a different perspective.

« Don’t jump to conclusions, or, assume the answer is obvious
» Same issue may be due to a different cause
» Previous corrective actions may have corrected only a symptom

fecessary to
& 'SWNﬁl‘ls ot mandatory

WrEdwardS Deming
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How - Planning and Preparing to do a 3L5Y

= Planning/Preparing

— MUST Include pictures (photos, graphics)
» Keeps team focused on issue

» Helps customer/others understand corrective action and apply
lessons learned

» Walk the process — do not try to solve problem from your desk.

— Must include test data and facts to show you can turn root
cause off and on.

“Imagination is more important than knowledge”

— Albert Einstein

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’
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3L5Y - Problem Definition — Most Important thing you do!

« Define the Problem
— The Problem statement must be clear and accurate
— Define problem as the customer sees it

— Include
 Who found it?
 When was it identified?
« How was it detected?
 How many? Frequency?

Do not add “causes’ into the problem statement

“A Problem Well-Defined is Half Solved”
- Albert Einstein

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’
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3L5Y - Problem Definition -Good and Bad Examples

* Arethe Problem Definitions below good??

Was the problem definer an Einstein, or, a Poor Problem Solver?
(1). Noisy pump

(2). Nexteer Saginaw Plant 6 was notified by first shift supervisor John
Smith, that he found three rake brackets, part #28271777, with broken
mounting pads, that prevented the columns from being assembled
correctly. John Smith found them at 8AM, on August 17, 2018, in plant 6,
department 23.

(3). REPS gear has broken casting.

(4). Drawing G datum out of spec

(5). On June 5™, at 10 AM, during a GM Lansing assembly plant audit, GM
guality engineer Matt Anderson detected a thumping noise on a Nexteer

half-shaft. Only one half-shaft was found, part # 26076778, with part labg
Indicating it was built by Nexteer’s plant 5, dept. 37, on May 9th.

6@"9" — Hint — did they Include:
G")\) > W ho found it?
> W hen was it identified?
> How was it detected?
> How many? Frequency?

"A Problem Well-Defined is Half Solved”

- Abert Enei "B/VL eenr

AUTOM‘OT!VE
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3L5Y — “Why” Guidelines

 How many Why’s should you ask??

— Ask “Why” until the root cause is uncovered
« May be more than 5 Whys or less than 5 Whys

* If you don’t ask enough “Whys”, you may end up correcting a
“symptom” and not “root cause”

« Aroot cause is usually a process, policy, design, or a person.
There can be more than one root cause.

"If | had an hour to
solve a problem and
my life depended on
the solution, | would
spend the first 55
minutes determining

the proper question
to ask, for once |
know the proper
question, | could
solve the problem in
less than 5 minutes.”

.
nexteer
AUTOMOTIVE
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3L5Y - “Root Cause” Guidelines

 Root cause can be turned “on” and “off” with the

corrective action.
« Will addressing / correcting the “cause” prevent recurrence?

* |f not what is the next level of cause?

« Walking from the cause back to the problem should
make sense when read in reverse using “therefore”

O‘K’ & Bkness lies in giv% up.

e most.certain way to succee
s alwaysHo try just one more time.
- JhHomas Edison

i
e
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3L5Y — Finding the “Root Cause”

5 Why is Interrogative technique used to explore the cause and effect relationships
for a particular problem.

« By repeating the question “Why”, each answer forms the basis for the next
guestion.

« The final Why is the Root Cause. Ask “WHY” as many times as needed until you
find the root cause.

— Do not stop until you reach a process, policy, or person that seems to be the
root cause.

— You should be able to turn the problem on and off, using the root cause.

Symptom of the problem.
[ [ — “The Weed"
Above the surface
(obvious)

The Underlying Causes
“The Root”
Below the surface
(not obvious)

nexteer
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3L5Y - Finding “Root Cause” and knowing you are
In control

How do I know I have identified the root cause?

Ask:

“If I eliminate the Root Cause, will the Problem
and all the symptoms disaﬁpgar?"

Root Cause Found Root Cause Not Found, or, solution

went out of control, process not stable, etc..

— Defect eliminated
1
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3L5Y _“ROOt Cause”_ Get a.t the Core (American Society of Quality Example)

In manufacturing defect investigations, human error often is incorrectly
identified as the root cause of the defect.

Human error is an inadequate “Root Cause”, because it does not address the true
reason the failure occurred.

Retraining employees is often the corrective action. This does NOT solve the
actual root cause!!! The defect occurs again, because the True Root Cause
manufacturing issue was NOT found. They did not get to CORE of the Root
Cause!

Ask “Why did the Human error?”, to help you identify the true root cause.
— Humans will always error — no one is perfect.

— How can you make the manufacturing system more robust to prevent thi
— For example, Human visual inspection is only 85% accurate.

nexteer
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3L5Y =“A better Root Cause”= Than Human Error

(American Society of Quality Example)

After asking “Why did the Human error?” you may discover:

. Confusing Procedure: Poorly written or vague work instructions

. Internal (personal) distractions: Personal life, illness, injury, disability

. External Distractions: Poor layout or workflow —frequent interruptions, noisy
. Unaware of Procedure: Hard for employees to access, poor communication
. Procedural Updates: Occur too often, to many revisions. Cant keep up.

. Willful Misconduct: Employee disgruntled or dissatisfied.

. Inadequate Controls: Unauthorized workarounds, another employees login
used. Pages missing from work instructions.

8. Missed Step: Instructions unclear, poor training, poor error proofing
9. Assembly line Robustness: Need better fixture, tool, vision sysi

~N oo Ok~ WD PR

nexieer
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3L5Y — The “3 Legs” of the 5 Why

m  Nexteer 5 Why includes 3 legs or questions than
need to be addressed

(1). Specific Problem “leg #1”” — why did the
specific problem happen?

(2). Detection “leq #2” — why did we not detect
the specific problem?

(3). Systemic Problem “leg #3” — what was the
system breakdown that allowed the specific
problem to occur?

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’
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3L5Y — Three Legs - How they fit in the problem solving process

Define Problem

Use this path for the Specific nonconformance §
being investigated
Why? - o -
Specific w, Root 3%
| \% Causes 2
Why? IL CC'II I 2
. 5]
Use this path to investigate why the Wf|1y’7—> w jJ A l g 8,
problem was not detected ' | w r, g
" 14 W, Why? OC@SS‘) § ©
Detection 'Y, | X Leg 1 3
|_
| as tlle Why?
Why? | I'\ le §
Use this i i ? %Ot d.
path to investigate the Why? | Kite
systemic root cause > ~LCF
I Why? W

; Yy
Systemic ~4gq; S L
dy¢ Why? eg #2
W;}yf)—>| | WT@II)
= | %Kt o Leg 49
Why? W%Z

nexteer
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3L5Y — Three Legs — Shown in Nexteer’s Excel Form

MNexteer Plant

Part Number

Part Name and for
Process Name

Date of Dccurrence

Formal Customer
Complaint [FCC), andlor,
Product Safery &
Compliance Council

Mexteer Plant
Tracking
Number

OEM

Customer

FCC Gty of Pes
in the complaint

Date JL5Y
Submitwed

Intelex ® /i applicablef

Detailed Problem

Definition:
PFMEA Summary Severity # Occurrence ¥ Detection # RPN & PFMEA Background information
Before: 1]
After: 1]

3 Legged 5 Why

Picture and Description of Current State

Containment 1QA Alertd Owner ! Target Date

Picture and Description of Corrected State

SPECIFIC Leg #1 - Why did it

oCCur in our process?

Problem Statement:

Why did it occur:

Why did it occur:

Why did it occur:

Why did it occur:

Specific

YWhy did it occur:

_eg# 1 — Why did
occur in our process?

Comective Actions | Owner ! Target Date

it

DETECTION Leg #2 —Why did

problem reach customer?

Yhy was it not detected:

Why not detected:

Yhy not detected:

Why not detected:

Yhy not detected:

Detection Leg# 2 — Why

problem reach the custom

Why not detected:

Comective Actions { Dwner | Target Date

did
er?

SYSTEMIC LEG #3 -Why did
system allow problem to oceur?

Yhy did the system allow the problem to occur

[what w3z the weakness in the spstem]:

Why:

Why:

Why:

Why:

our syste

Why:

Systemic Leg# 3 — Why d
m allow it to occur?

Comective Actions { Dwner | Target Date

d

DOEM Customer Complaint Humber [If applicable)

Affected DEM Customer Locations:

Supplier NamelLocation:

Nexteer and ! or Supplier Contact Name:

Supplier Look Across #

Lessons Learned:

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’
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3L5Y — Specific Problem “leg #1”

i n‘(‘llr,
— DetectlonUWb T

_: > Leae
] Systemlc ;W’I

L

 SPECIFIC Problem “leg #1”

]
Why?

— Why did we have the specific non-
conformance?

— How was the defective part or non-conformance
created?

— Root cause is typically related to operations or
dimensional issues. For Example:

« Tooling wear/breaking
« Set-up incorrect
* Processing parameters incorrect

nexieer
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3L5Y — Specific Problem “leg #1” - Questions to Ask??

- PVECGSS related questions to ~ Product / part related questions:
askK.
I)
» Was the correct process used? > Was correct part used-
» Was standardized work followed? » Has there been a product change?
» Was the person performing the > Are parts handled and stored

work trained?

» Has anything changed recently in
the process?

correctly?

- Tooling related questions:
» Was correct tooling used?

> Is tool change/maintenance being
followed?

> Are tools in good working condition?

nexteer
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3L5Y — Specific Problem “leg #1” - FMEA

* |s failure mode identified on the FMEA (Failure
Mode Effects Analysis)?

— Failure mode should not be confused with symptom

— Failure mode is manner in which process fails to meet
requirement

— Information on the FMEA may provide leads on the
specific problem leg (occurrence failure modes) and
the detection leg (controls)

“If you fail to plan, you are planning to fail!”

— Benjamin Franklin
Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’
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3L5Y — Specific Problem — Root Cause Examples

« Specific Problem — Leg #1

— Root Cause Examples

Parts damaged by shipping — dropped or stacked
Incorrectly

Operator error — poorly trained or did not use proper tools
Operator error — performed job in wrong sequence
Changeover occurred — wrong parts used

Processing parameters changed

Excessive tool wear/breakage

Machine fault — machine stopped mid-cycle

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’
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3L5Y — Specific Problem — Root Cause Examples

What if root cause is?

Operator did not
follow
Instructions

Do we stop here?

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’
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3L5Y — Specific Problem — Root Cause Examples

Operator did
not follow
instructions

Or do we
attempt to find
the “real” root

cause?

Do standard work > Create a standard
instructions exist? instruction

trained? Training

¢AUM

Were work
instructions
correctly
followed?

Create a system to
——>( assure conformity
to instructions

SUONOY 9AI103110D

Are work Modify instructions
instructions —> & check
effective? effectiveness

Is the operator
@ p s Conduct Operator

Do you have the right
person for this
job/task?

nexieer
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3L5Y — A simple example — Specific Leg #1

Problem Cookies taste really bad §

@ Cookies are undercooked § A
@ Ingredients are wrong

a §
= Used goose eggs rather than

@ chicken eggs §

Recipe did not specify bird type

%
e
2
®

Root Cause

nexteer
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3L5Y — DETECTION “leg #2”

being invest
Why? g
— Specific

0”2
I dig - Causes
— liq
Why? 1t oce,
Use this patn to investigate why the Wi )
m wasnot detected N [+

DETECTION “leg #2”:

— Why did the problem reach thecustomer? T M,

— Why did we not detect the problem?
» As noted by the customer or
» Specific non-conformance

— How did the controls fail?

— Root Cause typically related to the inspection system
» Error-proofing not effective

» No inspection/quality gate

» Measurement system issues

» Detection system or logic changes
» Parts too dirty

nexteer
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————————————————————————————————————————
3L5Y — DETECTION “leg #2”

« DETECTION

— Example Root Causes

No detection process in place — cannot be detected in our
plant

Defect occurs during shipping

Detection method failed — sample size and frequency
Inadequate

Error proofing not working or bypassed
Gage not calibrated

Master was worn out

PPAP was not properly done.

Parts labeled incorrectly

nexteer
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3L5Y — A Nexteer example — DETECTION Leg #2

Undersized thread length
undetected

Thread gaging process is @
@ not robust

Inspection at beginning and

@ end of shift is inadequate.

@ THEREFORE

WHYf)') Process CPK results did not reflect

@ special causes.

Special causes not considered

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’
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3L5Y = SYSTEMIC - Leg # 3

— Specmc _ ay, Root
\“,} | ‘ \%ﬁ see Causes
i II he J

7 >

Detectlon ‘7 Wy

e pr,
id Why?
| . 4 :
3 ‘ o re
Llseillispaillluinvesﬁgalelne Why? 2 Iy
systemic D w
« SYSTEMIC “Leg #3” - SISfeEl ",
\“‘4.‘ rs.sl‘e

I,
-

— What was the systemic breakdown or
weakness In the process that allowed the
cause of specific non-conformance to occur?

2 >

— Why did the possibility exist for this failure to
happen?

— Typically traceable to, or, controllable by,
support people
 Management, Quality, Engineering, etc.

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’



————————————————————————————————————————
3LSY = SYSTEMIC - Leg # 3

* Questions to consider on Systemic Leg #3

— Was the failure mode identified in PFMEA?
— Was new product/process planning process followed?
— Was risk of failure mode occurring predicted properly?

— Was risk of not detecting the failure mode predicted
properly?

— Is the design of the product robust as it relates to failure
modes of root causes?

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’
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3L5Y — SYSTEMIC - Leg # 3 — First Why

 The first WHY of the SYSTEMIC leg #3, is the Root Cause from
the SPECIFIC problem leg #1.

« In Addition, if a detection or containment system was in place
but it failed in DETECTION leg #2, you should include a second
WHY in SYSTEMIC leg #3.

The example below shows a situation where you use both Root Causes from the Specific leg #1, and Detection leg #2,
for the first WHY’s in Systemic leg #3.

Why did the system allow the problem to occur [Hhat'

program.
(2).

E
& was the weakness in the system):
Example: 2 o [Wny: 1
R from both 5 '
thzoépc)::gi?iec Iggs 2?1; ﬁE—E—}H ). The SMT Top Side thermal reflow profile oven
DetectioMegs— 2 E parameters were not controlled prior to running parts.
e ' ‘JI—E-#IEJ. The Error proofing that was installed to catch this
A el G fren Vil 2 E defect was not robust enocugh.
the Systemic leg: < 'E Why: 1
numbered -> 1 and 2. - :- (1). The computer systems does not require the operator to
© & |verify the correct oven parameters are set. The PFMEA did ’
E ® | not consider that a operator would not set the computer
%
S
o

The error proof F'.ei:lvlﬂabb'rts used were worn out.

nexieer
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3L5Y - SYSTEMIC - Leg # 3 — Root Cause Examples

« SYSTEMIC Root Cause Examples:

— Failure mode not on PFMEA
» Believed failure mode had zero potential for occurrence
 Failure mode not considered

— New process not properly evaluated
— Process was changed creating a new failure mode

— Quality planning issues or quality system failures
* Rework/repair not considered in process design
» Lack of effective Preventive Maintenance system
* Process planning — all failure modes not considered
« Not identified during APQP

nexteer
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3L5Y — A Nexteer example — SYSTEMIC Leg #3

Steering Column would not lock in
tilt positions 2 and 4 because of

S

WHY?? ;

shift lever interference §

Detection for tilt function on plant 6
assembly line is done prior to § THEREFORE

installation of the shift lever assembly

v

The column tilt function is not tested after the
shift lever is installed because the PFMEA did

not identify any possible failure modes.

lever prior to installation might cause the tilt

PFMEA did not identify that dropping a shift
@ function not to work properly

not consider this failure mode

@ PFMEA cross functional team did
because it never occurred before.

nexteer
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————————————————————————————————————————
3L5Y — CORRECTIVE ACTIONS

« Corrective action identified for each root cause
« Corrective actions must be feasible, within span of control
« MUST Include owner/person responsible and implementation date

« Consider and include documentation updates and training as
appropriate

— Note: Customer approval may be required for implementation
of corrective action if it results in a process change

nexteer
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3L5Y — Specific Problem CORRECTIVE ACTIONS example

Specific

Loss of torque at rack inner tie
rod joint

length on rack)

@ Undersized chamfer (thread

Part shifted axially during

@ drill sequence

Insufficient radial clamping

load. Machining forces

WHYf)’) overcame clamp force

@ Air supply not maintained

*Corrective Action:

*Reset alarm limits to sound if <90 PSI.
*Smith 10/12/17

*Disable machine if <90 PSI.
«Jones 9/28/17

-DropBed feed on drill cycle to .0058
from'.008.

*Davis 10/10/17

*Clean collets on Kennefec @ PM
frequency

*Smith 10/12/17

*Added dedicated accumulator (air) for
system or compressor for each
ennefec

*Smith 10/12/17

*\Verify system pressure at machines at
beginning , miadle, and end of shift

*Smith 10/12/17

*Monitor air pressure for 30 days to
assure corrective actions effective.

*Fitzko 11/12/17

Various leaks, high demand at full
plant capacity, bleeder hole plugs
caused pressure drop

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’
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3L5Y — Detection CORRECTIVE ACTIONS example

Detection

S

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’

Loss of torque at rack
inner tie rpd joint

Undersized chamfer/thread length
undetected

Inspection frequency is
€ inadequate. Chamfer gage

is not robust

Process CPK results did not
reflect special causes of

variation affecting chamfer.

WHY??

Corrective Action:

sImplement 100% sort for chamfer length and
thread depth.

*Smith 9/26/17

«Create & maintain inspection sheet log to validate
*Davis 8/22/17

*Redesign chamfer gage to make more effective
«Jones 11/30/17

Increase inspection frequency at machine from 2X
per shift to 2X per hour

*Johnson 10/14/17

*Review audit sheets to record data from both ends
on an hourly basis

*Davis 10/4/17

*Conduct machine capability studies on thread
depth

«Jones 9/22/17 /

*Perform capability studies on chamfgighels

« Ancel 10/14/17 /

*Repair/replace auto thread cl /
U
NEXLEEr

include thread length. *Ance



3L5Y — Systemic CORRECTIVE ACTIONS example
Systemic

A\

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’

Loss of torque at rack
inner tie rod joint

Corrective Action:

Ineffective control plan
related to process parameter
control (chamfer)

Low severity for chamfer
contro|

*Design record, FMEA, and Control Plan to be reviewed/upgraded by
Quiality, Manufacturing Engineering. R. Smith 12/3/17

*Update control plan to reflect 100% inspection of feature. R. Jones
12/5/17

*PM machine controls all utility/power/pressure. D. Ancel 12/10/17

«Implement layered audit schedule by Management for
robustness/compliance to standardized work. F. Bolger 12/16/17

}

Dimension was not
considered an important
characteristic — additional

controls|not required

Insufficient evaluation of
machining process and
related severity levels
during APQP process

Lessons Learned:

*PFMEA severity should focus on affect to subsequent internal
process (immediate customer) as well as final customer

*Measurement system and gage design standard should be
robust and supported by R & R studies

*Evaluate the affect of utility interruptions to all machine
processed (air/electric/gas)

WHY??

nexteer



-
3L5Y - Lessons Learned

B [ essons Learned

— What information should be shared with other plants,
departments, products, or processes?

— Consider similar/same products, processes, and
equipment

— State lessons learned in a manner that would make
sense to someone not familiar with the specific cause
or issue

— Should be specific, and avoid being to general.

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’
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3L5Y — Lessons Learned - Examples

 Lessons Learned examples:

— Welding operations — boundary samples of what is acceptable
and what is not are needed

— QOperation of critical machine controls (i.e. diverters) must be
verified at an appropriate frequency

— QOperator work instructions must include steps to be taken
after machine wreck/smash-up

J. Harvest Lessons Learned 3. Apply Lessons Learned to Program Reviews
2. Refine & Document
: Specific Lessons & Issues essons Learned Incorporated Into
Data Analysis
Supplier Mfg. Sign-off Activity
ssons Learned ata base

] o] ]

GSM Acceleratio

PR&R Spllls
e b

Warranty All Life Cycle

Data
ﬂ;

nexieer

AUTOM‘OTIV.E
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3L5Y — Look Across

* Nexteer Suppliers MUST have a “Look Across”
process in place.

»Ensure lessons learned are shared across all
supplier’'s plants and with external suppliers.

»Incorporate lessons learned into a common BOP (BIll
Of Process) and BOD (Bill of Design). Include in
PFMEA’s.

»New and previous Lessons learned records should be
stored in a database. Have a number tracking system.

»Should have a Look Across procedure.

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do’
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3L5Y — Summary of Key Points

 When do you use it? —Use for formal, informal, and internal issues.

« Use a cross-functional team

* Never jump to conclusions

« Ask “WHY?” until you can turn problem off (you found the root cause).

« Use the “therefore” test for reverse path

« Strong problem definition as the customer sees it

« Specific Leg — Typically applies to people doing the work in operations

 Detection Leqg — Typically applies to poor detection and controls

« Systemic Leg - Typically applies to management, quality, engineering
— Remember, start with root cause from the specific leg

« Corrective actions must have the due date and owner

« Documents lessons learned and look across

« Supports fast response

Specific - Why did it Systemic - Why did our
OoCCur in our process? system allow it to occur?

Detection - Why did the
problem reach the customer?

nexteer
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3L5Y — Group Exercise Example

Group Exercise
Review a 5 Why using what you have learned

— Has probable root cause been determined for:
» Specific issue
» Lack of detection
« Systemic issue
— If not, what questions would you ask?
— Do corrective actions address root cause?
— Have Lessons Learned been noted? Can another plant learn from
this?
— If any above answers are “no”, what recommendations would you
make to the team working on the 5 Why?

** See page 68 in the section B training, for a “Bad” example
3L5Y, and, a corrected “Good” version of the same 3L5Y.

nexteer
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Part B Training — How to fill
out Nexteer’s 3L5Y Excel
Form
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Part B — How to Fill Out Nexteer’s 3L5Y Excel Form:

Why did Nexteer Update the 3L5Y Excel form?

= The purpose of the 3L5Y Excel worksheet training is to standardize a
global procedure and method for filling out 3L5Y Excel forms correctly.

* |n the past, many 3L5Y’s were filled out incorrectly, or, missing information.
This resulted in 2 or 3 iterations before getting it correct.

= The new 3L5Y Excel form has “Pop-Ups” that guide the user as they are
filling out the form.

Contents—

/- Where to find the Excel form \
= What is in each Excel Worksheet tab

1 page summary “cheat sheet”

Leg #1 — Specific Problem - Containment & Corrective Actions

Leg #2 — Detection — Corrective Actions

Leg #3 - Systemic — Corrective Actions

Other items to fill out on Excel form

nexteer

ity. .. ‘We drive continuous, improvement in everything we touch and dp”
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3L5Y Excel File located on Nexteer.com under Supplie
"E I([ BB" ahout products careers investors @ media

AUTOMOTIVE

products careers investors suppliers

............

_ /
S UUALITY PROCESSES

For all of us to be successful, we need to build perfect quality. As
Nexteer’s Quality Policy states, “Take Action for Quality; it's everyone’s
job.” Suppliers shall have a commitment to total quality, with subsequent
planning and actions that drive for perfection. Contained herein are the
documents that will assist in meeting our quality requirements.

APQP AND CURRENT PRODUCTION
NOCUMENTS

« Application Form of Material Substitution

= QCL/DSS 101 for Suppliers E

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do” AvTomorive



3L5Y Excel File — Contains 11 Worksheets

» This Training will review the 5 added Worksheet tabs in Nexteer’'s Excel 3L5Y

Worksheet #3
added

Worksheet #5
added

Worksheet #1
added

10 AR 05

Worksheet #2
added

Worksheet #4
added

Old worksheets delcribing the PFMEA

/

(orsimnt ot RTIEY supumn i Dt

S

Tt
— P |n__ﬂ |o-1mm\..h|"""" | o Trccanare | amwaar - .
DSt | W[ g | e 3L5Y: Leg 1-Specific Problem  3L5Y: Leg 2 - Detection 3L5V Legi Systemic
] ] 1 11 1 Corractive Actions - What we are ooking for: Corractiva Actions - What we ars looking for: tions - What we are looking for:
CONTANMENT ACTIONS:
RRECTVE AC v Uptate
(1) Quaty Ao s
e E B ?cmlminmmiiu kg
ey e 0 ottt v contpn? 2) ProessFlow
1y . (3), Deteonmathod docunante in PFUEA? 3. Cortrl plan
Y 5. PreventveNinienace icreased”
. (7). Datebroontasabishac e s i
7 )
g | et e e
: Loptthin . Cotos Msotnd &2t ot
k) 10). Mis-handling ofejectpars 10). Sehup, Chsngecver & Repaif nstructions
(11). Unappraved Rework Procedures H) Policy & Procedures.
Updse (12) Renor 12].Sysin charges
:ffummm\;-wen:\m\m s v (13) Addd Gages & hequenty used 13).Traning
). Standard visual (14), Gage drawing updales 14). Core Design
[ T e ] ¥ REC) (15) Gage/ Caliationnsistions 15, Coro Prsess
). Sebip {46). Control Pan (inspéctin fequency) {16). P
). Draving wpdates (17). Process sheet . Submll 2 SCR f process/product change required.
Vi ot ettt (8).PartID (18), Traceabilty “ Mot Updates to be mace by Gualty and Wiy
1) I.l\;‘i\dt Reviews Engineering, 3L5Y 1o be audited by Suppber Senior Mgt
CT——3 o
b e
P ot r 12) Recreate Defect-How ta on S of?

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do”
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3L5Y Excel File => 1 pg. summary “Cheat Sheet” (Worksheet #1)

Part Name and lor Comi?::\:llgg::] |n:ﬂor Nexteer Plant OEM FCC Gty of Pes Date 3LSY
Nexteer Plant Part Number Process Name Date of Decurrence Product Safety & Tracking Cuet in the plai Cuhmitted
Comali C il Number
See the Detection, Severi
1 Oicura‘:oem:flurkshzgtyl') Detailed Probl A complete and clear problem description. Do not have “causes™in . State
o below, in this Excel file ] Definition: [~ where the problem occured, on what part number, and whatis wrong with part?
to fill out this section.
Severity & De # I Natartinn § 1 [ 1 PFMEA B d informati
- \ 3 " — Specific L:?. ";#1 -problem non conformance path: should ackground information
Before: tie back to issues such as design, operations, supplier
izsueg, etc. Typically applies to people doing the work.
Afrer: T

* -
)
«Q

roblem tale-ﬂ;./

A problem statement is a clear description of

missing weld, wrong heat treat, efc.

3 Lege Whatis wrong with the part -= broken handle, hscliplim!nf Cument State

Why did it ocour: E

-(mp did it

Why did it occur:

many whys as needed.

Why did it ocour:

One or 2 sentences %nr each Why. One concept
per Why. If using words like "pecause” or "due to”
move on to next Why. No leaps in logic. Use as

E SPECIFIC problem: Why did we have problem?

How was problem created? Ex. Tool broke, et

up bad, machine fault, bad design, process

OCOUT N OUF PIOCESST

Why did it ocour:

parameters changed, change over, parts
damaged by shipping.

SPECIFIC Leg ®1

Why did it ocour:

1
\an you turn the Root causeon and off? IF not,

FHF -

N @

«Q

DETECTION Leg #2 %, did

problem reach customer?

Why ¥ as it not detected;

you did not find real root cause.

Why not detected:

CONTAINMENT ACTIONS:

{1}. Quality Alerts issued, {2}. Containment chedsheet (3). Suspect window guantity, (4). Final Quantity
sorted, (5). Final Quantity defective, {8). Location of suspect parts & segregation, {7). Date breakpoint
established, (8). Date & quantity of first certified shipment, (2). Document identification marks used on
"Certified" parts, {10). Picture of cerification marks and padkaging labels, {11). Run chart showing break
point effectiveness

Corrective Actions { Owner | Target Date |

1
CORRECTIVE ACTIONS {Specific Problem): Update documents forthis issue including: (1).
Standard Work Instructions (good & bad visuals), (2). Early Production Containment (EPC),
(3).5et-up procedures, (4). Drawing updates, (5). Part ID, (6). Line Side Reviews, (7). Daily
audits and verification needed, (8). Revizion control, (9). Tooling issues/ updates, (10).
Contaminatien control, (11). Process Parameter control, (12). Recreate Defect - How turn on &
off?

I
(____3 Therefore - Read each why in reverse from cause
to cause —> use THEREFORE, inztead of WHY.

‘Why not detected: : 1 :
Detection path should tieback to iszues suchas
control plang, error-procfing, etc. Typically appliss
Why not detected: to people doing the work.
Why not detected: :
& Why did the problem reach the customer? Why did we not detect the
Why not detected: problem? How did the controls fai? Error-proofing not effective? Mo

inzpection/guality gate? Measurement system issues?

Why did the system allow the problem to occur
[what was the weakness in lm-l]:

«Q
“Why did
to ccour?

H* -
W o

Why:

Cause, if possible.

Why:

Corrective Actions | Owner ! Target Date I

CORRECTIVE ACTIONS {Detection): Update documents for this issue including: (1). Emor procfing
Imasters /Red Rabbit added, (2) Daily emor procfing cheds in control plan?, {3). Detection method
documented in PFMEA?, (4). Reject chute tied to machine logicto count bad parts?, (5). Reject part
reconciliation addedto lodkbox?, (8). Can reject chute be defeated?, (7). Is & gaterelease needed?,
[8). Reject alarm limits, {3). Legicchanges, (10). Mis-handling of reject parts, {11). Unapproved Rework
Procedures, {12). Reword, (13). Added Gages & frequency used, (14). Gage drawing updates, (15).
Gage/ Calibration instructions, {18). Contrel Plan {inspection frequency), (17). Process sheet, (13).
Traceability

Pictures: “Youneed a picture of ofthe
prablem, and the corrective action. A
picture zays 1000 words. The more
pictures the better.

Restate the last SPECIFIC lzg final Root
~— q

1
Ask why manufacturing System broke for

system allow

Why:
Why:

Why:

N

each systemic guestion. eg. Failure mode

not on PFMEA, a process change made, ect.

I
Systemic path should tie back to management systems/fiszues
such as change management, preventive maintenance, control

plans, etc Typically applies to management igsues.

I

Corrective Actions | Owner | Target Date

CORRECTIVE ACTIONS (Systemic): Update documents for this issue including: (1). PFMEA
(severity, occurrence, missed failure modes), (2). Process Flow, (3). Control plan, (4). Control
charis & process monitoring, (S). Preventive Maintenance increased?, (6). Layered audits, (7).
Compliance to standardized work, (8). APQP/Launch process changes, (). Change
Management & Change control

(10). Setup, Changeover & Repair instructiens, (11). Policy & Procedures, (12). System
changes, (13). Training, (14). Core Design, (15). Core Process, (16). PPAP, (17). Submi a
SCR if processiproduct change required. ** Note: Updates to be made by Qualty and Mfg
Engineering, 3L5Y to be audited by Supplier Senior Mat.

1
For each CORRECTIVE ACTION: (1). List action items (2).
Owner of corrective action item (3). due date & timing.

DEM Customer Complaint Number (If applicable)

Affected OEM Customer Locations:

Supplier NamellLocation: Meuteer and ! or Supplier Contact Name: r

Supplier Look Across ¥

- Lessons Learned: Documentwhat should be communicated asLessons
Lessons Learned: Learned, Withinthe plant, Across plants, Atthesupplier, Atthe Customer.

nexteer

This is a 1 page
summary
showing how to
fill out a 3L5Y.

The next few
pages will show
an enlargement
of each of the
“corrective
action” sections,
and how to fill
them out.




- - - __________________________
Why Do We Need a “Cheat Sheet”? Bad 3L5Y

Trrs uf Lunk Acrarr (Warranty Plast Tracking | Date 3157
— L S - PartMumber | frodectiProcess Nam Date of Occarrence Look Acrazz 8 LUICC): Costomer| .1 samber Mrittes,
il Wantavill,
Problem
imition:

Poor problem statement, and
many items not filled out.

Picture of corrected state

The “After” Risk Priority —
Number (RPN) missing /

Poor Containment, and, not :
enough Corrective actions

3L5Y’s did not dig deep
enough. Stopped half way.

..................................... OCPAANOIE  Updated DCP with new documents
k= Complete Date:
Syst 3 it pallet
. tracking switch was fauked in “good" pasition. a
H /
H
£ [Systemic root covees /
o
!
:
Not enough J
pictures. No after
H Suppl
pictures O MOV

nexteer
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3L5Y Excel File — Pop Up Instructions on New 3L5Y Blank Master

Formal Customer
Nexteer Plant
Part Name and for Complaint (FCC), andlor, . OEM FCC Qty of Pes Date 3L5Y
[l (Fld (Pert [miben P:ocess Hame s off EeriEns=a F?mdt:cl Safery & 1;:::;:? Customer | in the t:t:mplaint Sulbmitted ° Exa m p I e 1 Po p
[ i i -
Up” Instruction
Intelex ® fir sppiicabic} Detailed Problem PY
Definition: Hover over any
PFMEA Summar Severity # Dccurrence ¥ Detaction ¥ RPN ¥ PFMEA Background information H
SrREA Sunnay I \ = = 2 ' box in the 3L5Y
I1;
Ater: 0 Blank Master”
3Legged 5 Wh Picture Wgd Description of Current State Containment /@A Alert! Dwner ! Target Date Picture and Description of Corrected State H H
== 2 - - and instructions
& Problem Statement:
El‘;\ YWhy did it occur: . . On hOW to fIII Out
i’* § Remember the Problem Definition should ROt have any causes in it .
1 8 [Why did it ooour: #% Do NOT use any Acronyms!!! You may know what it means, but no one else does. that box will
.5 13 L
o g Yhy did it occur: . . o u
f E The Problem Definition should include: pop up
E E Yhy did it occur: [1]. Who found it?
; ¢ Why did it ooour: Example - Nexteer plant 7, dept 31, on 2nd shift by line assembler Mike Jones. Example -
GM's Lordstown assembly plant quality control dept.
- Yhy was it not detected:
=% [y ot detected: (2). When was it identified?
z E Example: On October 21, 2016, at 10 AM, a cracked steering column was found by
# § |Vhynotdeteoted: Ford's Lansing asm plant's quality manager, during a routine test drive.
5 § Yhy not detected:
= (3). How was it detected?
D 2 |Whynot detected: Example: GM's qualty department found 3 Nexteer steering columns that would not tit
L 2 iy not detected: and tele at Oshawa plant 5, assembly line 2.
T T (4). How many? Frequency?
= & [y Example: 23 cracked rake brackets, part number 26039212, were found in one box. The
; .E box has serial number 29234 written on i, and is from Continental castings.
w o [Why
0=
5 S by Good EXAMPLE with WHO, WHEN, HOW combined:
% 2 ** On March 21st, Nexteer plant 6, dept. 23, on 2nd shift, found three rake brackets, part
o : ¥hy: #28271777, with broken mounting pads, that prevented the columns from being assembled
oo
z E‘ Wy correctly.
OEM Customer Complaint Number (If applicable] Affected DEM|*#*NOTE: Your PC WILL BE BEJECTED if you have a poor prublem statement!! ntact Name:
##Note #2: The wording does not have to be exactly iike the OEM customers description.
Supplier Look Across #
Lessons Learned:

251 B st At

(ot e etk Conament Mot

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do”
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3L5Y Excel File => Leg 1 —Containment ActionsS (Worksheet #2)

CONTAINMENT ACTIONS: bt |t | PR e e e o, | S
(1). Quality Alerts issued ]
(2). Containment checksheet (send copy to Nexteer) —

(3). Suspect window quantity

(4). Final Quantity sorted

(5). Final Quantity defective

(6). Location of suspect parts & segregation
(7). Date breakpoint established
(
(
(
(

Leg #1 —
specific

Conective hotions | Ovrer [ Target Date

8). Date & quantity of first certified shipment

9). Document identification marks used on "Certified" parts
10). Picture of certification marks and packaging labels -
11). Run chart showing break point effectiveness e

Coreotive Aotions | Dwner | Target Date

.......................................................

» For LEG 1 — Specific Problem - CONTAINMENT:

* Document that you did all 11 items shown in the chart above, if they apply to your problem
+ Expand the 3L5Y to 2 or 3 pages if needed, or add a worksheet tab

13-k ot PR | ' | i nexieer
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3L5Y Excel File — CONTAINMENT Worksheet Example

rEErF e Mexteer Form #:  15-1-5-HHH Fonm Rends lon date: S= plemiber 200 2017
CONTAINMENT WORKSHEET - NONCONFORMING PRODUCT T ——
Date: I Mame Responsible Person Containing: | Neateer lnt Pathunber | " mvere #1419 e of Qcurence| Conpt FUCL il | | OB | pCOROPE | Gy
- - oduot Safety & Nomber | Customer | inthe conpline | Submited
Location where Concern was Discoverad Compliance Council
Defect Description (including pari numoer/part descnption):
Sort Method/ Sort Criteria [Hand Gaze: [crana: [isusl: [Mi=ting Farc [other LI =y D
1D (Marking) Methodfor sorted comforming parts. | efnton:
Warking) MefhodTor sorfed "TBAD™ Mon conmforming paris: PFHEA Summary Severity # Occurrence Detection RPN PFMEA Background information
Total Quanti Defective (1). Parts @ OEM (2)._At Nexteer: (3. Mexter lncoming _____pars. [(3)._At Supplier Before: 0
Q iy Customer = parts (b). Partishy Asm Mesaser_ parts, (¢ ). Final Asm parts 5
Parts found at: - Nestesr_ parts er
Total QIy Non-cONJOrmming parts Toial QIy Non-confonmmng  pars 3Legged 5 Why Picture and Description of Current State J| Containment 1A Alert Owner { Target Date [ Picture and Description of Conrected State
returned to supplier: scrapped ar Nexteer: |Problem Statement:
Total iy of Good + Bad paris Total Qiy of Good + Bad  parns 3 e
returned to supplier scrapped ar Nexteer 2 [ dditeonr o
3o
Breakpoints (when were first and last non-conforming part produced)? “_E W Correctivé Jons { Ovner | Target Date
Total Oty Sorted: | | Engineerng permit # {f necessary): | [Hold Tag == | 44..; —_
Hotifications (Email or Other): ﬁ/ it Leg #1 —
Cperators/ Team Leaders Froduction M gr Supplier Qiua EE Vhy didit occur Lo
£ ~
Supervisor/Group Leader Operations M gr| PCEL 238 ‘5peC|f|C
Quuality Engineer M etallurgist Customer Quality Contads & [Wh diditoccu:
Purchased Parts Administration
detected: Conective Actions | Dwner | Target Date
PRODUCT COMTAIMMEMT: IDEMNTIFY ALL AREAS WHERE SUSPECT PRODUCT COULD BE LOCATED He
= 2§ Whynotdetected:
LOCATIOMN mm?lm OQUANTITY SORTED MR cmmn:;m Comments *.E, o datacte
I Mianifa cturing Call: ¢ % Why nat detected:
a
In Process containers, loaders, trays }g e
In Shippins: i
In Recsiving: 5 & [Why not detected:
Outside Processing [plating, etc) =
WIP Storage Ares &% Why not detected:
Lsborstory
= [V G he syt allow the problem o ooour Coreotive Aotions | Dwner | Target Date
Scrap binsor Scrapareas L
Rework Aress ;’: Vhy:
Shipping Dock ool
In Transit: ;E vhs:
At Heat Trester or Painter il E [
Induction Hardeners or|
Staging Areas [Incoming / Outgoing) E 3 [Why
Service Parts O perations 0t
Repair or teardown area E':; Vi

Pilot Build Areas

Containment / Hold Areas OEM Customer Complaint Number (If applicable)| Affected OEM Customer Locations: Supplier NamefLocation: Nexteer and { or Supplier Contact Name:
;J— Sesteer ancTof Juppler Lontact ane:

Between Departments

EeizznbEris Suppler Look Across ]
At warehouse or Distrabution center Lessons Leamned:

At Service Parts
At Suppliersor sequencers
At Nextesr

At OEM Customer

GP-12 Ares

Teardown

Updsate Documents: Post Qualicy Aler Layered Process Audit Sheets necessany 1
List other deparments or plants that are possibly at risk and include who was notified?

Signatures: Originator M anufacturing Supervisor Cwiality Engineer

\ }

» Attach a Containment Worksheet similar to the one above.

19 B i inexieer
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3L5Y Excel File —=> Leg 1 —Corrective Actions (Worksheet #2)

CORRECTIVE ACTIONS (Specific Problem): Update o | et | Pt ot =l
documents for this issue including: S e

(1). Standard Work Instructions (good & bad visuals) e e
(2). Early Production Containment (EPC) T T
(3). Set-up procedures - i

(4). Drawing updates eq #1-—1>

(9). Part ID Specific  b——on—r

(6). Line Side Reviews

(7). Daily audits and verification needed.

(8). Revision control _

(9). Tooling issues/ updates

(10). Contamination control

(11). Process Parameter control . N R S
(12). Recreate Defect - How turn on & off?

» For LEG 1 - Specific Problem — CORRECTIVE ACTIONS:

— Document that you did all 12 items shown in the chart above, if they apply to your problem.
— Expand the 3L5Y to 2 or 3 pages if needed, or, add a worksheet tab.

— For each CORRECTIVE ACTION: (1). List action items (2). Owner of corrective action item (3). due date &
timing.

13- e AR ' ‘ inexieer
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3L5Y Excel File —=> Leg 2 — DETECTION Corrective Actions (Worksheet #2)

CORRECTIVE ACTIONS (Detection): O T [ O e [ e
Update documents for this issue including: - S
(1). Error proofing /masters /Red Rabbit added (e [P~

(2) Daily error proofing checksin control plan? e e — I
(3). Detection method documented in PFMEA? CS— 1

(4). Rejectchute tied to machine logic to count bad parts? N i

(5). Rejectpart reconciliation added to lockbox? |- S

(6). Can rejectchute be defeated? 5

(7). Is a gate release needed? o

(8). Rquctalarm limits Leq #2 -Detection .= o o T

(9) LOglC Changes How and why were non o Wt :::

(10). Mis-handling of reject parts e oty

(11). Unapproved Rework Procedures |

(12). Rework < i —

(13). Added Gages & frequency used He

(14). Gage drawing updates |

(15). Gage/ Calibration instructions i

(16). Inspection Frequency i

(17). Process sheet ) S " —
(18). Traceability S— i

» For LEG 2 -the DETECTION leq —CORRECTIVE ACTIONS:

» Document that you did all 18 items shown in the chart above if they apply
+ Expand the 3L5Y to 2 or 3 pages if needed, or add a worksheet tab

» For each CORRECTIVE ACTION: (1). List action items (2). Owner of corrective action
item (3). due date & timing.

13-t i P | i nexieer

AUTOMOTIVE
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3L5Y Excel File =—> Leg 3 — SYSTEMIC Corrective Actions (Worksheet #2)
CORRECTIVE ACTIONS (Systemic): Update

Formal Customer Resteer Plant

documents for this issue including: | pabebe | PR ety I e ] e
(1). PFMEA (severity, occurrence, missed failure modes) __

(2). Process Flow . B
(3). Control plan = :

(4). Control charts & process monitoring BT T P E

(5). Preventive Maintenance increased? -

(6). Layered audits 1 T

(7). Compliance to standardized work :

(8). APQP/Launch process changes

(9). Change Management & Change control e

(10). Setup, Changeover & Repair instructions

(11). Policy & Procedures

(12). System changes

(13). Training e e

(14). Core Design e 43 Sustemie ET

(15) Core Process system to allow this to \éi;;ﬁ

(16). PPAP occur? i

(17). Submit a SCR if process/product change required. i

OE Castomer Comglaint Number Ff applcable)|__ Allested OE Custamer Locations: i or Supplie Contact Hame:
[~ Mesteer and or Suppler Contast Hame: |

** Note: Updates to be made by Quality and Mfg
Engineering, 3L5Y to be audited by Supplier Senior Mgt.

> For LEG #3 - the SYSTEMIC leq, Corrective Actions:

» Document that you did all 17 items shown in the chart above if they apply
* Expand the 3L5Y to 2 or 3 pages if needed, or add a worksheet tab

+ For each CORRECTIVE ACTION: (1). List action items (2). Owner of corrective action
item (3). due date & timing.

Y5 Bk Mot £t 3. | | "BﬁBEl'

AUTOMOTIVE
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3L5Y Excel File — Leg #1 Cheat Sheet Summary - Specific Leg

— State problem as customer sees it do not B Pl o e e e e e
/ have any "causes”init. S
Leg oblem Statement: 74 | i
#1 — i [PPHER Summary Severity Docurence b Detection GO PFHEA Backgiound infomation
SPECIFIC Problem Leq #1: Why didit occurin our process? e :

Y - Why didwe have problem? Howwas problem created? Ex. Toal —— e sl oo Tt |Gt ok e o | P o ot
Why did it occor: & ———prove cetyp had, machinefault bad design, process parameters [T
changed, change aver, prts damaged by shipping.

Leg #1 -Specific g

=
=
=
5]
5]
Q
=
=
= —
= . g = . | Wﬁ Why did it occur in
g - Wiy did it occr: One or 2 sentences for each Why. Each “why’, isthe B process?
o ‘:_answertn the previouse“why" One concept perWhy. If FeRr—
e — usingwards like“because”, or, "due to” maove on to next ST Toreie e T T
f< E Vil did it occar: Why. Noleapsin logic. Use as many whys as needed. e
E § [Uhynotdeteted
§ |Why not detected:
T . Shouldtie back to issues such as design, operations, § et
vh did it occur: -i.:—supplierissues, etc. Typically appliesto people doing e
the wark. [ o ESS s
- - HITS
Why did it occur: | o
'R' R LastWhy isthe root cause. Canyou turn the Root causeon ::
* and off? IF not, you did not find real root cause. |-
OEM Customer Complaint Number [If applicable)] _ Affected OEM Customer Locations: ‘Supplier NamelLocalion: Nesteer and{ or Supplier Contact Name:
— S Lok | o ons Leamed

Therefore - Read each why in reverse from cause
to cause—= use THEREFORE, instead of WHY.

*  The Specific Leg #1 of the 3L5Y should have good flow, and, can be read forewords and backwards.

= There should be enough detail, supported by photos, to describe the issue quickly to someone who is not
familiar with the issue.

= Use as many Why’s as needed - Keep asking “Why” until you get to root cause. Insert as many whys as

| nexteer
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3L5Y Excel File — Leg #2 Cheat Sheet Summary - Detection Leg

o | Y0y Was it not detected: Detection Leg #2: Why didthe problemreachthe — 7 ”
& €—tustomer? Shouldtiebackto issues such as control e __t_{ Tt [ et L e
=2 e plans, error-proofing, etc. Typically applies to s S N — S—
2 E Why not detected: Suppenvisors, and Engineers who laid out, or, manage e =
§ - the assemblyline, or work process. 3 [
o ﬁ E'%' Why did it occur: Comective Actions | Owner | Target Date
o | Why not detected: ] , B s
i Why didwe not detect the problem? How did the controls £ weses
5 = ":._ fail? How andwhy were non conforming parts not _~
B Why sot detected: identified or contained? Was Emor-proofing not effective? |5, ™ EEEE—
2| & No inspection/quality gate? Measurement system H Leq #P -Detection
O E issues? <€ 5 i < How and why were nor
= H f ts not
E E vh‘ aot detected: En ::::::i icdoenntci)l[ir;q inogri?)rn?a?r?ed p
E E One or 2 sentences foreach Why. Each “why” isthe T e Do e T e
1 X answerto the previouse “why”. One concept per' Why. IF - §[>
o | Why sot detected: N usingwards like “because” or "due to” move onto next £
Why. Moleapsinlogic. Use as many whys as needed. :
E Why:
= OEM Customer Humbes (If ]| Alfected DEM Customes Locations: NamefLocation: Hesteer and for Contact Name:
Therefore - Read each why in reverse fram e - ] =
— causeto cause—> use THEREFORE, instead of e —
= The Detection Leg #2 of the 3L5Y should have good flow, and, can be read forewords and

backwards.
= Concentrate on why the problem was not detected. Did controls fail, poor error proofing, poor
measurement systems?

| nexteer
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Restate the final root cause from

3L5Y Excel File — Leg #3 Cheat Sheet Summary - Systemic Leg

Part Kumbes

Partameandlor |
Process Hame

Formal Customer
Complaint (FCC), andior,
Product Safety &
Compliance Council

Rexteer Plant
Tracking
Husber

FEC Aol Pes
inthe complaint

Inteloe® g ppicale]

FTHER Summary

FFEA Backgiound nfomaton

Before:

=

3Leqged 5 Why

St Containment 1A

Tanget Date

'E \ihg did it oc
H

H
£ |\hg didic
§ [V ddinos

13 [Uhg didiee
5

3 [Whydidtoc

H
Vhy didto

[ Why vas itnot detected

[} ey —

g Why not detected:

g
5 Wy notdetected

g | | B B

Corrective Actions | Dwner { Target Date

Conective Actions ! Dwner { Target Date

Toneoiive Astions 1 Dwner  Target Date

Leqg #3

-Systemic

=—=\\Vhat faile(
system to
occur?

in quality
Rllow this to

Alfested DEM Customer Locations:

Supplier NamelL acation:

Heweer and or Suppler Contast Hame:
e gl it P |

SPECIFIC leg #1
— . 2 |
Et Wh‘,’ Svmm allowedit / Systemic Leg #3: Why did our systemallow tto occur? What failedin the
i - quality systemto allowthisto occur? Why didthe systemallowthe problem
> 8 Why System allowed it: L/ to occur? What was the weaknessinthe system?

=]

- |

= . ! :

= Why System allowed it; Ask why manufacturing System broke for each

% 4 systemic question. eg. Failure mode not on PFMEA,

E a process change was made, ect.

3 Why System allowed it:

J E \ N Systemic path shouldtie back to management or systems issues
/ . suchas change management preventive maintenance, contral plans,
2 Why System allowed it:
T \ One or 2 sentences foreach Why. . Each “why” isthe answerto the
previouse“why". One concept per Why. If usingwords like
"because” or "due to” move onto next Why. Noleapsinlogic. Use
Therefore - Read each why in
reverse from causeto cause-=
= The Systemic Leg #3 of the 3L5Y should have good flow, and, can be read forewords and
backwards.

made, preventive maintenance inadequate, ect. Typically a management issue.

Concentrate on how the system broke down — failure mode not on PFMEA, unauthorized change

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do”

inexieer
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T
3L5Y Excel File — How to Handle problems with Multiple Root Causes

= The Pop Ups below explain how to handle problems with multiple root causes, and corresponding corrective actions.
= The next page will give an example of a multiple root cause numbering method — use if at one site.

= Use multiple 3L5Y’s if problem is at multiple sites. The Corrective Actions "Specific” should include all the following that apply

to your 3L5Y:
(1). List all Actions taken to fix the problem

{A). Each action should have the owners name and target completion date.

Formal Customer | . (2). Please look at the_"Cheat Sheet Details" worksheet tab to make sure you

Nexteer Plant Part Number P;'::i:'::;:::m Date of Decurrence Comg::zr:::rgg'];t:né:l for 1;; (;Id E\.i:i[’\f!ihing that apply to your 3L5Y listed under "Corrective Actions -
Compliange Coungil | ~PECITIC

(3). List everything you updated - work instructions, drawings, etc.

Intelex ¥ firsppiicable} | Nataied Problem

Definition: (4). The corrective actions must be irreversible and implemented in a timely
PFMEA Summary Severity # Occurrence # Detection # RPN # Azl
Before: 0 (5). Note: If your problem has more than one root cause, with each root cause
After: 0 numbered, then the corrective action numbering system should match the
3 Legged 5 Why Picture and Description of Current State | Containment {QA Alert! Owner ! T: root cause numbering system. See Nexteer's training for example of multiple

process s

SPECIFIC Leg %1 — Why did it

Prablem Statement root cause corresponding corrective action numbering system.

Why did it occur: \ /
Why did it ocour: Conrective Actions | Oeffer | Target Date

(1). The last 5WhY is your ROOT CAUSE.

(2). Can you turn thelroot cause on and off? If not, you did not find the real root cause.

(3). More than One Root Cause? If you have multiple root causes_all at Nexteer, then you
can number the root causes, and only fill out one 3L5Y. See Nexteer training manual for
handling multiple root causes within Nexteer.

(4). If you have multiple root causes, that have occured across different
organizations, then multiple 3L5Y's are needed. See Nexteer training manual.
(a). Create a 3L5Y Excel worksheet tab for each Root Cause.

(b). Label the worksheet tabs "3L5Y Nexteer", and "3L5Y Supplier #1". Ask the Nexteer "BﬂBE['

Quality Engineers, or, SQE's for advice if you have any questions. R UTOMOT VE

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do”



3L5Y Excel File — Problems with Multiple Root Causes - Numbering Example

Formal Customer Complaint
Nexteer Plant Part Number Fatiame s o e Date of Occurrence | (FCC), and/or, Product Safety Nex‘teer Bt S FGC Gty Pen found Dae %LSY
Name . . Tracking Number | Customer at OEM Submitted
& Compliance Council (PSCC)
Nexteer Plant 8- Saginaw, 38202929 |-Shaft Yoke Asm.l Yoke 112212016 32455 Fce Ford - Lansing 1 06Jun2016
Mi Stake Operation Asm
Intelex #/eQMS CA # Problem Definition: On March 30, 2016, Ford's Lansing Assembly plant 2, on second shift, found one Bronco steering column with a missing stake on the |-shaft yoke. The I-shaft felt loose to the
S * |Ford assembly line operator, and almost came appart in his hands. The I-shaft asm was returned to Nexteer's Plant 8, in Saginaw, MI, along with a formal complaint.
1
CN #, if applicable PFMEA Summary Severity # Occurrence # Detection # RPN # PFMEA Background information
NA Before: 9 3 3 81 The PFMEA has been reviewed and updated by a cross functional
After: 9 4 a 144 team involving both Nexteer and Ford personel.
3 Legged 5 Why Picture and Description of Current State Containment /QA Alert/ Owner / Target Date Picture and Description of Corrected State

DETECTION Leg #2 -Why did problem reach customer?

Why was it not detected:
0OP10 T21 missed the yoke staking

Why was it not detected:

1. There was no detection in place to detect miss operation
or missing stake

2. Operator running visual check on GP12 didn't detect
missing stake on this part

Why not detected:

1. The Chery T21 shaft has paint coat and the standard
fraceability via label could not be used, and the CCD
(camera) was not implemented on this application

2. Records show that th@Operator was caught being
distracted during his wajk. Additionally, it was noticed that
the light intensity was ngt optimum at the GP12 station.

Why not detected:
2. Team leader didn't thke actions when the operator was
first found not performilig his job adequately

Corrective Actions / Owner / Target Date

 lis no label be printed - Erwin Zhu, 4/6/2016 finished.
y || 1.2. Add the error proofing on station OP50B to scan
|\ |the label on solid shaft yoke ASM for cycle permission,

1.1. Add the program to print the label of T21 after
OP10 yoke press resultis OK If result is not OK; there

if there is no label or the label result is not OK the
machine can not start with red light to warm opreator -
Erwin Zhu, 4/6/2016 finished.

2.1. Add high light equipment, see the right picture -
Bin Zhou, 2016.3.30

2.2.The op r who didn't follow GP12 Standard
Work Instructiog was sanctioned. The team leader was
also sanctioned\gecause of ineffective management of
operator, See the¥ouzhou HR's announcement. Jinjin
Liu2016.4.5

2.3. Select the best opgrators onto severity 9/10 check

stations. Jinjin Liu 2016%§.

Example: multiple Root

Causes numbered -> 1 and 2.

Example: corresponding corrective actions
numbered 1.1, 1.2, AND 2.1, 2.2.

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do”
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3L5Y Excel File — PFMEA Summary & Lessons Learned

el I e e el el
PFMEA Summary Severity Occurence ¥ Detection # RPN4 PFREA Background information P P
I-stm, Swr;: Tt | nt | FIL T kgl ain
Before: See the Detection, Severity, and, 0 < :
Occurrence worksheet tabs below, in Lﬁ T
Her. this Excel file to fill out this section. 0 -
: : : ?gmm uuuuu [ Conacive s [ v Targt e

Whyvsstordnecet st ot [ Do T e

51BNt DPRCRGESRRRY (s Shoot o ConamentWolcest ™ SpoutgDnamerts Ctection Sty Qcence D Sty Rk Rein e
OEM Customer Complaint Number (If applicable) | Atfected OEM Customer Locations: Supplier NamefL ocation: Nesteer and { or Supplier Contact Name: B B
Supplier Look Actoss § Lessons Learned: Document what should be communicated as Lessons Learned,
Lessons Leamed,‘ Within the plant, Across plants, At the supplier, Atthe Customer.

= PFMEA Summary values should meet AIAG requirements and a Risk Priority
Number (RPN) should be calculated (see PFMEA Worksheet tabs).

= Write a logical Lessons Learned statement for the issue. For Nexteer users, your lessons
learned may be updated by a APQP and placed into Nexteer's eQMS system.

nexteer
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3L5Y Excel File — Pop Up’s — Problem Definition vs Problem Statement

Remember the Problem Definition should NOt have any causes in it
##% Do NOT use any Acronyms!!! You may know what it means, but no one else does.

The Problem Definition should include:
(1). Who found it?

= Both the Problem Definition, and, the Problem Statement, should
be filled out by the complaint issuer. If not, please contact the
complaint issuer to help you fill them out. Regardless of who fills
them out, they must meet Nexteer guidelines, or your 3L5Y will
be rejected. —
, ——
Intelex & it spplicebiz} | Denailed Problem
PFMEA Summary Severity ¥ Dccunence ¥ Dataction # RPN # PFMEA Background information
Befare: 0
After: 0
3Legged 5 Why Picture and Description of Current State | Containment IQA Alert! Dwner { Target Date [ Picture and Description of Comected State
. Problem Statement:
EE Why did it ocour: \
:f g Yhy did it ocour: Conective Actions { Dwner ! Target Date
vy 7 Problem Statement MUST be completed by Complaint
o " n
E; Yhy did it ocour: Issuer:
Uom
Eg Why did it occur:
gé (1). A problem statement is the description of an issue currently
f  [hydiditocour existing that needs to be adressed. It should answer "what is the
PR problem", and, have enough detail to establish why it is important. —_—
:“E Vhy not detected: (2). Describe a part defect with as much detail as possible -> a broken
z § feature, a diameter issue, a surface imperfection, hardness out of
i Why not detected: specification, missing weld, etc.
ﬂ% Why not detected: 7
g 2 (3). Remember to include a_picture of the Problem Statement, in
£ & [Why not detected: the "Picture and Description of current state”.
[}
i
g Why not detected: Exam I'S:
o |¥hy did the system allow the problem to occur {il }- Nexteer received 100 heat treated halfshafts with a core hardness
B B |[mos e et smin ) of 40 R, however, the max allowable is 30 Rc.
B3 why:
> .g. (b). Mexteer found three rake brackets, part #28271777, with broken
%5 |why: mounting pads.
83
ﬁ £ [Why: T
£
u® |hy:
he
E .:; Yhy:

Example - Nexteer plant 7, dept 31, on 2nd shift by line assembler Mike Jones. Example -
GM's Lordstown assembly plant quality control dept.

(2). When was it identified?
Example: On October 21, 2016, at 10 AM, a cracked steering column was found by

Ford's Lansing asm plant's quality manager, during a routine test drive.

(3). How was it detected?
Example: GM's quality department found 3 Nexteer steering columns that would not tit

and tele at Oshawa plant 5, assembly line 2.

(4). How many? Frequency?

Example: 23 cracked rake brackets, part number 26039212, were found in one box. The
box has serial number 29234 written on &, and is from Continental castings.

Good EXAMPLE with WHO, WHEN, HOW combined:

** 0On March 21st, Nexteer plant 6, dept. 23, on 2nd shift, found three rake brackets, part
#28271777, with broken mounting pads, that prevented the columns from being assembled
correctly.

#***NOTE: Your PC WILL BE REJECTED if you have a poor problem statement!!
##Note #2: The wording does not have to be exactly iike the OEM customers description.

nexteer
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3L5Y Excel File - FCC, PSCC, Supplier Look Across Requirements

NEXTEER USER ONLY: IF this is a Formal Customer Nexteer Internal Users Only:
Complaint (FCC), or, Product Safety & Compliance Counci GER L R E g e
PSCC) issue: (1). How many defective parts were reported in
(
(1). please enter the tracking number. the OEM formal complaint ?
(2)- State if FCC and/or PSCC (2). NOTE: T7he total number found at the
(3). PSCC are issues that have a severity of 9 or 10, and OEM could be different from the total number
h f : ts ( fer to PSCC man l') Officially Reported” in the official customer
other safety requirements (refer to anager). i 54 N
(4). See Nexteer procedure G1789 for m etais. N
Formal Customer Complaint \
FCC), and/or, Product Safety| MNexteer Plant OEM FCC Gty of Pcs in the
Note: If more than 8 pcs are rejected by an OEM Compliance Council | Tracking Number| Customer complaint
customer, you must contact Nexteer's Corporate Qualty (PSCC)
Administrator to schedule a review. N

Intelex ¥ (i apelicsbic? | Derailed Prablem
Definiti

FFMER Summary Soverity ¥ Geourence & Doteotion ¥
Before:

Suppliers Only: IF you have a Look Across
numbering or tracking system, enter your look across
number here.

Internal Nexteer USers - you do not need to fill this
out.

(1). A look across number, or, eQMS CA #- Corrective
Action (CA) number will be assigned to this 3L5Y by a APQP
engineer after the 3L5Y is submitted. \

ia | SPECIFIC

HEAE A 5 5| 5| 5| &
3l & & 3 § ¢

H

H

DETECTION Les
problem re.

5 did the system allow the problem to occur Conective Actions f Owner { Target Date
he weakness n the cpctem):

'STEMIC LEG #3 -Why did

| S

Wumber (i appiicable Affected OEM Customer Locations: Supplier Namell ocat Newteer and I or Supplier Contact Name: " E B B P
[L@8sons Learned: ﬂ
AUTOMOTIVE
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- ____________________ ______________________
Results of using Cheat Sheet -> A Good 3L5Y

Bad 3L5Y Example

Poor problem
statement, and
many items not
filled out.

Good 3L5Y Example

Everything

filled out

| | I Trre uf Lusk Acrass (Warranty Plant Tracking | Date 3L5Y Trva uf Lusk fcrmer (Warrasty Plast Tracking | Date 3157

Plat Part Humber  froductiProces: Naml Date of Dccarreace| Look Acrass 2 wree: Customer] mber Writtes Plast Part Number Hanl Date of 0 Loak Acrasz = WFEC): Customer Writtes
7 | ssoo3s2s | 211512016 Customer Comphist 1 35009529 680 Integral Gear 211512016 Castomer Comphaint  [Wantavills] 1-6113% 2z
Problem
Bolts loose D o Customer received a 630 gear assembly with loose bolts on valve housing (

CHE, I PFMEA S Severity 8 Detection RPH CHEIf PFMEA Summary Sererity § Dcourreace & | Detection § RPN

fipplicabic: [ pplecat: Updszted toinclude mis-routed palletas 3
CHART  |Before: 3 3 63 Ch4iRTT | Before: 3 3 63 potentiz causa of looze bolts.
CHANIRE | After: LCHH03Z5 | Am 7 2 32

3 legged 5 Why

Pictare of Carreat $tate

Correctire Actions { D

1 { Target Date

Pictare of corrected state

3legged 5 Why

Pictare of Curreat State

Corrective Actions ? Dwaer / Target Date

rected state

The “After”
Risk Priority

Number (RP
missing

B
v
a
¥
v
H

Poor Containment
and not enough
Corrective actions

Problem Statemeat: V¥

received 3 650 ge: e vl cover bolts,

Wiy did it occur: The bolts were ot
torqued.

Coataiameat Actios

s Bl 160022
Pasted for opurster wnarenss snd comsinment
surfieation {15115 304016 Y. Prite

ive Actions | Owaer { Target Date

moscosformance being Investigated

Problem Statement: Wantauill Azzambly
received 3 650 gear with loose valve cover bolts

Why did it occar: Theboliz e not
torqued

Why did it ocoar: A gear vz coneatly
vouted ta the reject loap for 3 bolt torque Falure.
Homever, a2 manually ronted by an sperator bo
Hh wrong station,

[Qpsgator pushed the wiong button i the reject.
laop]

“Why did it occar: Controls e allg :
rouked part to go to the unload.

Why did it occar: Downatroam palet Gachivg
auitch faled 1 "goad" pasitin,

Cont

eat Actions

A gz
Posted for operstor awsrencss and containment
curification, Domplate Dt BHWHG & 546 Y. Prite
Original Cetification narking on 4] blks: 24516
Cenificaton morking chanazd to o8] balts: 416
Containeda total of 348 gear aszenblies snd faund zere
defects: SHBHE.

Corrective Action. ner { Target Date

Whntanance rapluced defc
Complete Date: 5.31.16

Create Standard Work hstructions

SpaED  forTeardom Loop
Complete Date: 6.13.16 M.
Complete Date: 6.14.16

J_Popour, Chris H.

L PFMEA updated,
after RPN# lower
than before
RPN#

Good
Containment
and Corrective
actions

ecred

3L5Y’s did not dig

Why was it aot detected;,
loose bolts

Wiy aot detected

deep enough.
Stopped half way.

Not enough
pictures. No
after pictur

Laorpdfudie  Updsted L for GLTLGE
Complete Date: 6.9.16 Y. Praitt

Why was it wot detected: Gear returned for
loaze bolts.

Why sot detected: A rejected guar mas

Updated L for GLTLGE
Complete Date:

Good whys on
all 3 legs

H
allowed to enter thagfffand staion. 4 [allowed o anterthewnload sation
v
dded Phote Eye with back check detection bo prevent any % | ¥hy wot detected: Rejoct loop hadne ‘Added Phate Eye with back check detection to prevent an
ype of reject from being zent arcund te ine. 7 | method ta deteet fauty contrel, which ariy tope of ejec fom being centsrond the e
omplete Date: 6-5-16 C. Cameron % [proper palet tracking Complete Date: 6-3-16 _C. Cameron
- . -
Why not detected: & [ Why ot detected: AUBE44000TE  Enhanced Final hapsction hatrustizns)
2
Complete Date: 3.4.16 Y. Praitt
— Vil Cover not properly P
Wiy ot detected: Why not detected: igrad with Fousng
root canze: Gear returned for looze OCPEAO0EE  Updsted OGP with e documents Spstemic root canse: Gear retarned far looze| OCPIAAONEE  Upedstsd OCP with new documents
Complete Date: 6.13.16 C. Cameron Ll Complete Date: 6.13.16 C. Cameron
Syatemic root canze: Domnatrcam pallt Spstemic oot canse: Domnctream palet
teacking swhch wos Faulted in “gond” position. acking sitch was fauked in“goad” position,
v
a H
§ [Systemic 100t canser There waz o £F, pepmag  PIVMEAUpdated with new Fhato Eye
/ O | defined vo werify contrel snd pallettraching BUHEEERAL e cton
§ Complete Date: 6.1.16 Cross Fasctional Team
JStEmiC root canse: — £ [Spstemic root canae:
H Created Rod Fiabbit & Error Proaf
! gpraguars  hatrucions. Complete Date:
i AU 61306 C. Cameros
@

potemic root canze:

Castomer Problem Case Humber

Affected Castamer Locations:

Hea

bl

Supplier Location:

Heptesr Plant

Costact Hame:

Yolonds Pritt

Systemic root canse:

Complete Date: 6.13.16 Y.
t

NFESYaifisotion Target Date: 7.15.16 Y. Pruity

'_ =,G00d Pictures

before and after

Castomer Problem Case Humber

Affected Customer Locati

i

bl

er Locatis

Sup

Nier Plant 1

Contact Hame:

Yolanda Pruitt

Lessens dearned Follow Teardown Procedure

Lessons Leames Follow Teardown Procedure inside Loop to prevent suspect parts from escaping our process

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do”
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Summary of New Items on the updated 3L5Y Excel File

= A one page 3L5Y “Cheat Sheet”, that will be a fast easy reference sheet to
make sure you filled everything out. Pop up comments added to the 3L5Y
Excel sheet will also help users to fill it out correctly.

= A worksheet tab called “Containment Worksheet”. Users can use this
generic form, or, replace it with the form they used for containment.

= A worksheet tab called “Supporting Documents”, that the user may want to
include to support your problem solving efforts.

= Additional Pictures of corrections made, DOE’s, Component Swap results, Error proofing added, Die
Changes made, etc, etc.

= You can contact Nexteer’s Quality, I&CIM, or GSM departments if you have
any guestions about filling out the 3L5Y

nexteer
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3L5Y — Resources and References

 Procedure G1738 — Corrective and Preventive Action
— Describes the Nexteer Problem Solving Process requirements
— Guidelines for when to use 5 Why Analysis
— 5 Why Training material
— Flow diagram of Look Across process

* Nexteer Business System Manual
— Section 5 — Problem Solving

* Nexteer’s Look Across process is described in:
— Process Map 15-1-3-7 Lessons Learned & Look

* Global Supply Management — Supplier Quality — F1043

* Nexteer.com Supplier portal -Training Material for 5 Why Analysis

« Customer sites (Problem Solving Training)
— Fiat Chrysler eConnect Supplier Portal
— Ford — Covisint Portal
— General Motors — Covisint Portal

« AIAG Problem Solving Guide
ASQ - American Society of Quality

nexteer
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APPENDIX -

ADDITIONAL 5 WHY EXAMPLE




3L5Y - Finding the “Root Cause” A good example:

Thomas Jefferson Memorial — Washington, DC, USA

= The National Park Service noticed the Thomas Jefferson Memorial
in Washington, D.C., was deteriorating faster than other
monuments.

= Park service rangers investigated the problem using a 5 Why and
formed the following chain of causes.

nexteer
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3L5Y - Finding the “Root Cause” A good example: (continued)

 Thomas Jefferson Memorial Example

* Why does the memorial deteriorate faster?
— Because it gets washed more frequently

* Why is it washed more frequently?
— Because it receives more bird droppings

« Why are there more bird droppings?
— Because more birds are attracted to the monument
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3L5Y - Finding the “Root Cause” A good example: (continued)

 Thomas Jefferson Memorial Example

« Why are more birds attracted to the monument?

— Because there are more fat spiders in and around the
monument

« Why are there more spiders in and around the monument?

— Because there are more tiny insects flying in and around
the monument during evening hours

* Why are there more insects?

— Because the monument illumination attracts more
Insects.
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T
3L5Y - Finding the “Root Cause” A good example: (continued)

B Thomas Jefferson Memorial Example

— The causes could be expanded. They could try to
determine why illumination attracts insects. But
could a solution to that be within their control?

Probably not

Nexteer Supplier Quality: “We drive continuous improvement in everything we touch and do”



T
3L5Y — Finding the “Root Cause” A good example: (continued)

B Thomas Jefferson Memorial example

— So why couldn’t they stop and consider one of the previous
causes as the root cause and address with corrective action?

» Bird droppings — coat monument with water resistant substance to
allow frequent wash

» Spiders — use pesticides to remove or experiment with different
lighting that is less attractive to insects

— So why not consider these? Would these be feasible?

Possibly — but there are other causes/actions that should be
considered
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R R,
3L5Y — Finding the “Root Cause” A good example: (coninued)

 Thomas Jefferson Memorial Example

— Park service rangers decided to address the monument
Illumination as root cause

* Monument illumination attracts more insects

— Corrective action
« Turn on lighting one hour later in the evening

}
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— Measure of effectiveness
 Bird dropping problem reduced by 90%!
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