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Where is Quality?
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Where is Quality?
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Source: NISTIR 8107 - Current Standards Landscape for Smart Manufacturing Systems, Lu/Morris/Frechette, NIST, 2016
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Where is Quality?
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Where is Quality?

[ ] Lockheed Aeronautics

[ Fokker Aerostructures, The Netherlands
I Turkish Aerospace Industries

[] Northrop Grumman

B Alenia, Italy

7] BAE Systems, United Kingdom

B Magellan Aerospace, Canada

Marand, Australia
I Terma, Denmark
1 1Al Israel

Source: Industry 4.0: The Case of the F-35, Laird, sldinfo.com, 2018
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Where is Quality?

Digital Verification Producibility

Hardware/Software Applications

Data Re-use

Digital Process Digital Fab
Verification (NC Driven)

Creation Integration
solid Model Part Digital Inspection Training/
(Laser Tracker) Maintenance Media

¥

Maintenance
Simulation

Common Digital Flow

' Lean Assy Planning Digital Assy Tech Order
- - (NC Auto Drill) Preparation

e

Factory Simulation i \ : -A ‘*I o oo g Ve
- e’} ] | - |

A\
! ,‘;‘ mentioned!
2550031 w : ' -7‘-;’ '

¢ Rapid Product
Development

¢ Concurrent
Engineering

¢ Concurrent Engineering |-  Validated Producibility
* Improved Quality * Improved Quality
® Reduction in Changes » Learning for Reduced T1

* Tooling Reduction * Improved Quality
* Process Flexibility ' e Automated Data Source
Repeatable Process

| [Consistent, Accurate

The F35 Digital Thread
Source: Industry 4.0: The Case of the F-35, Laird, sldinfo.com, 2018
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Where is Quality? - Counting Defects
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The Quality Gurus said it best...

Quality cannot be left to end-of-the-line inspections,
it needs to be led from top levels of management.
Joseph M. Juran

Quality is the result of a carefully constructed
cultural environment. It has to be the fabric of the

organization, not part of the fabric.
Philip Crosby

We have learned to live in a world of mistakes and
defective products as if they were necessary to life.
It is time to adopt a new philosophy in America.

W. Edwards Deming




Still Plenty of Quality Challenges to Tackle

Challenges in meeting Quality objectives

Quality is too focused on compliance versus product and operational quality
Quality is considered a "department”, not a "responsibility"

Quality metrics are not effectively measured

Disconnected data between manufacturing sites, business units, regions,...

Inadequate visibility of supplier quality

Immature or insufficient processes, such as root cause analysis, continuous...

Lack of process harmonization; excessive process variation by site, region,...

Lack of executive support

Timely quality data, metrics, and processes are not accessible to all...

Corporate quality team lacks authority to enforce standardization
Insufficient quality and technology competencies

Organizational misalignment, insufficient quality resources where needed
Disparate quality systems and data sources

Not engaged early enough in the process

Lack of IT support
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Can we sustain quality levels
with the same old Quality
Management practices?

Quality Challenges in Industry 4.0

= Complex design and configurations of products
= Complex products with more embedded electronics and sensors

= Complex production processes with smart machines, collaborative robots,
3D printing and composite materials

= Complex ecosystems of partners, suppliers and service providers requiring
real-time communications and data

= More frequent changes in product and processes need to be implemented
fast internally and into the supply chain

= Poor correlation between supplier certification in ISO9001/AS9100 and
actual supplier performance

= More intimate interaction with Customers and Ecosystem
= Higher risk of knowledge drain from high percent of retiring workforce
= Higher risk to the brand from quality issues discussed through social media



Do we need to redefine Quality?

Quality is the achievement of maximum customer value and satisfaction
through fulfillment of customer expectations.

The definition is not new, but
we need to revisit methods
against expectations

= “Customers” are defined by every link along the product/service lifecycle and value-chain
including the end consumer/user.

Expectations include tangible requirements and intangible expectations.
Customers and expectations are evolving as products, markets and ecosystems evolve.

Real-time data, interaction, optimization and ecosystem orchestration are part of the
expectations.



Test and verify
designs early

Optimization Data Management & Automation Simulation Driven Design
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Source: Aerospace and Defense Simulation, mayahtt.com, 2018
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Work Instructions

Order No UC103, Rem No 0000001067 o (%) ibaset dn
=) Order No UC103, Item No 0000001067
M | 4 4 > B M OperNo 0010, Step No HEADER
Order o UC10, Bem No S0004104T w
Next Senon  nestcOscrepancy — Dsplay Scrap Units Need Assista

&) Please read Work Instru

Compare Operaton Ateration

Just click “Next”
to navigate

1. Seperate Hub from Differential Assembly
2. Insert Differential into Main Case
3. Press Hub into Differential Assembly

Colect Copy Osplay
Hokdis? Part Part o Part  PartTie
Acton Rev
» @ s A DFFERENTIAL, SUB
& use < CASE, MAN
Colect Copy Ack Al Parts
Hokds? Part Part o Part  PartThie
Action Rev
» 2 use 0000001059 A CAP SCREW, CLUTCH SHAFT
Osgisy
TootNo Tool | Tool Ttle
Rev
> 0000000302 £ Preumate Wranen
Tag : 0000000841_1121817-3233 Rev : 1 Tag

i =R —

[llustrations provide clear

Insert Differential into Main Case

instructions to the mechanic
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Design and Process Change Management

,:Orﬁerhlu WMIO@-OM-EGLZ0L, Them Mo OM-EG120L
||4 o <[ »/

‘Next | sonof

™ Oper o 020, Step Mo HEADER

zPartiuICm'dd:'m i
Warning at top of work order.

o o oz mecizn, i oz

E Compare Oper Revisions

Please Read Work Instructions because there has been a Change to the Work Plan

OM-G-PHL-M01,1 OM-RWRNCH01-MAIN, 1

Operator can compare

Flease nstal the folowing parts Leing the took lsted below

| colet || conr || Dy | . ..
Fat it Pat Pat i Production Technician must
Poa = oamme i @wer Acknowledge Changes

Instructions Read Acknowledgement
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Augment the Workforce
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Quality Appraisal - Legacy Processes

o

Process Process Inspection Process
Step Step Step Step

Process Inspection
Step Step

Work Work Inspection Work Work Inspection

Instructions Instructions Instructions Instructions Instructions Instructions
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Quality Appraisal - Industry 4.0

> Q‘ g d QQ
Process Process Process Process
Step Step Step Step

Work
Instructions

Inspection

Instructions

Automated
Monitoring

Work
Instructions

Inspection
Instructions

Automated
Monitoring

Work
Instructions

Inspection
Instructions

Automated
Monitoring

Work
Instructions

Inspection
Instructions

Automated
Monitoring
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Many have this view of QMS vs MOM/MES...

MOM QMS

Process Definition QA Manual

Standard Procedures QA Planning
Resource Mgt Resource Mgt
Certification/Calibration Training/Certification
Process Controls Process Controls
Documentation Documentation
NonConformance Handling NonConformance Handling
Deviation Approvals Metrics
Metrics Audits
CAPA
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Reality should be more like this

Do more with fewer common tools
and integrate processes and
communications.

L]
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Data supports integrated EQMS + MOM/MES Value Proposition
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EQMS and MOM integration vs First Pass Yield
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E EQMS and MOM integration
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IT and OT are Converging
The Digital Thread Begir

Augméhtéd .
Reality

NextGenlLM

Optically
Projected Worl
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lloT Connected for Data and Intelligence...

Batch Data ' ' Aggregated Intelligence, Analyze » Act -

Processing Mixed Data Sets \

¢ Aggregate
Event Data Contextualized Data, I p— \
Processing H Relational, Normalized Analyze - Act # w

Tt \

Associate
In-Stream Data H lloT Data, Unstructured, ’

Processing Time Series, Data Lakes

Goal: More automated,
more integrated,
closer to real-time

Analyze - Act ‘

== 2 A
W1 W

L
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Inspection and Test Verification

Order No H009945-01, Item No H009945 & 4}:
[ Order No H009945-01, Ttam No H009945
Oper No 020, Step No HEADER

Next SonOn ntateDiscrepancy ~ Dsplay  Prot Labe

Scrap Units

NeedAssistance  Partial Completion

Collapseal | Expand Al

prevent inadvertent operation.

Tag : Bilet 3Rev: 1

Colect Copy Display

Data Colection Data Collection
Type Tele

D_21 T DIM_2 M PLNTFLNZ

Al
[+

DiM_4.M DIl_4 14 PLN3 PLN4

DIM_3.PLN1,PERPENDIC _DiM_3.PLN1.PERPENDICULARITY PLN1
DIM_3.PLN2.PERPENDIC DIM_3.PLN2 PERPENDICULARITY PLN2 )

&) o _sm [
() DIM_9.PLN_A FLATNES: DIM_9.PLN_A
€2 Dma_11_12_13.CvL24T DIM_11_12_13.

E oEeeeee

DIM_S.PLN3-PLN4.SYML DIN_S.PLNI-PLN4 SYMMETRY PLN3-PLNS )
DI

UOM LSL Target |Vaue USL Rt

L
N

CAUTION - Whenever the machine is left unattended, press the Emergency Stop but;l

i
k5

Vaue

15.00 15.500 1599
0.015
0.020

2950 29750 30.00
0.100
50.000 45.950

Instructions [ Header | Serials|  Cycles| IssuedParts | PlannedAd]

.

Data

requirements cannot be

skipped
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to database...

From CMM to XML

<?xml version="1.0" encoding="utf-8"?>
<WAI_Web_Reporter_DataSet>
= <Partinfo>
<PartNumber=DEMO=/PartNumber>
<PartRevision /=
<SerialNumber />
<PartDescription=</PartDescription>
<ToolNo=01903 205557 </ToolNo>
<CavityNo=work</CavityNo
<ToolVenderNo>X}X</ToolVenderNo>
pal square</inspector=
<Customer>brighton</Customer>
<SubmisionDate>4/7/2011 1:46:43 PM</SubmisionDate>
[ </Partinfo>
<Features>
<V1 DimensionFeatureVariableName="CIR0.D" PartName="D{}
<MeasData>
<Data Date="7/18/1993 4:09:54 PM" Value="2
| <Traces>
</Data>

=Inspactor.

RATOR" Value="MJM" />

P WieasData>
<N1>

i <Trace Name="0OPERATOR" Value="MJIM" />

~LSL="1.995" USL=

<V6 Di FeatureVariableName="CIR1.D" PartN. "DEMO" Nominal="1" LSL="0.995" USL="1.005" LowerTolerance="-0.005" Uppe
<MeasData>
<Data Date="7/18/1993 4:09:54 PM" Value="0.9990">
| <Traces>

iBAaset



Inspection and Test Verification

Or even better...
Laser Trackers

Source: Laser Trackers — From Inspection to Manufacturing, engineering.com
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Work Flow driven Discrepancy Disposition and Correction

Discrepancies
Establish Disposition Routi ‘J Spres
ish Disposition Routing, it M. it
Irspud:(gal.murce e Disposition Nonconforming Solming e Raing st
Manufaciuring Symptoms, Suspect lssuz, Finalize Discrepancy is calcuiated
Source | | documents Inspection ‘Components, defectirejectad qry, | Repeat problem? ar\dfurl Classification including
Inspection | Findings, describes detai Discrepancy tems, route | known prescribed action? Cause and Responsibility, e s
problem and Symptoms Inspection Orders for contanment | | [ it Requirea, e =
| \ MRS Required? )| Splt Woek Drcor Required?
f \
Caorrective
Recei P e CICE A
eceiving & &
: inspection ey Come: eAcucm
Inspection Inspector Finding RET-G WO Spit | QA Re
(4) / @.1) 4 (4.2)
.—@ ? "' Production
IR Follow Disposition
i Inspection Discrepancy Route to special 3 Instructions, Remove!
Order v Items Update disciplin like Mech, Fix Internal Mig fdc dosiienu s bl Replace parts and rework
Process _modified % Elec, Struc if required or at Supplier? ol ""“’"‘:f"zzﬁ” as specified
Execution Finding or create new o ful lof) / ” | intemal manufacturing
Inspection Findings as Containment Holds
required on Work Orders ) ‘é = b
or Inspection @
Addifional Additional Inspection 3y h% 7
Orders  jnpectich omm& Ordess on Enll“zneﬂng Bispositiom Y P jork] Mechani
e . 2 chanic
for Confginment ) Completed Units: 4.3) Dispdsition Rinq%lwmnras Supplier Planner £ \
— @ &‘@ Dispositon ERP
Prod{iction Operations Suppli Work S\posnwucnms,
Cohtrol Approval QA | Mgr Re-inspect
X |
Resubmit
Inspection Order
Re-inspect after Discrepancy
disposttion instructions are
completed | Adjust Schedules,
| Hande Scrapped
Maten:l and Parts
Retum/Scrap
Amust PO s Replacement
(4.4) P“’“““""" or new PO “mﬂzzf‘" Inspection Order
~*  Process
\n ate Executi
Adjust WO ecution
BW‘“:&‘:: or new WO
& :
Work Crder
o BomowlPayback Parts
from ancther good ERP
Int ted t | int ted
g y g Asls
di iti I K inst ti thori d |
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Integrated Discrepancy MRB and Rework Authoring

Disc D Line Mo
b |EMBR_224 1
Disc ltem Status=QA_PR
Claim Task Release Task Complete Task Return To
- |-
Symptom d

} Mot Spec
|

Proposed Disposition Action

# Need Disposition Instrudions Display Disy

Dizposition Instructior

Copy

Dizpasition [nstructions Tupe® |[§ E| - |

ioh [

—
1

(
.

| —p—

tep No HEADER

Rework instructions authored,
approved and routed back to technician

at the floor in minutes

Disc ID, Line Mo, Status
P | DISCO000013, 1, DISPOSITIONED §

B DOl =0 ACTIVE  Engine Test (Optional)

0 Crder
Origina . Disposition Instructions for Discrepancy Item DISCO000013-1

| wiork Order [Ra—
Create P
Alber Disposition work Ord, Accept All Reopen Display Skip

Buyoff Type Buyoff Title

Help Parti

split
Skip Oper

j I

Discrepant Feature or Requirement

parts is unclean, has oily Film

Euizting Instructions
Mew Supplemental Order
Alter Existing Supplemental Order

Cang

Partial

Dizposzition Type
|REWwORK |NONE
Custamer Motification? Reject? Scrap?
I¥ N » (| Bd  mFs
Qa

Corrective Action Instructions

7

Cperation Planning Instructions

| Part Mo: 401135-30 | Part Chg: D | Item Type: PART | Item Subtype: L

Request Nates

Ca 10 MNerride Cause 4 Defect friom CA2

I

Item Lot/Serials Discrepancy Description

T asks/Communications 7l

Lien Autharizations
Serials | lgsued Paits | Order Mates | Haolds | Discrepancies | Alternate Parts |

Dizcrepancy ltem Description

Instructions | Header |
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Integrated systems streamline information flow
| \ .
N - el ,4(‘ —
>
Old Procedures Cycle Time = Weeks

Slow Processes are Expensive Processes!

How long does it take today to
process a Nonconformance
and Corrective Action?

[
»

New Procedures Cycle Time = Hours

(BAset



Manufacturing
Technology Centre




Manufacturing Operations Management
for Electronics Manufacturing

Industry 4.0 technology demonstrators
at the MTC in-collaboration with
industry leading partners

Automated Parts Placement
and Component Traceability




Inspection and Rework
Operations Efficiency

Augmented reality assisted
virtual instructions

Integrated Visual Inspection
Machine and Discrepancy Handling




Industry 4 is not just about the Smart Factory...
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A Smart Factory is a Node in a Smart Value Chain

CORPORATE HEADQUARTERS

AR |
S v

O - <
A
1\ 3
o

I PACKAGING
PROCESSING E r-

s ptecceccscscoccos i) eeel

[
CONTROL @

E
° )

MATERIAL HANDLING
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[ 11 R

EEEE
\‘h
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It is much cheaper to catch issues early in the lifecycle

—

Cu r
. & ‘-
Cost when issue
discovered by:

Cost of Poor Quality far
greater if it escapes and is
caught by the customer!
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Managing Quality in the Supplier Network

Receiving
Inspection

==
= =

e (e ElS,
__ NI BE T AT
Sample Certificate of Compliance

COMPANY LETTERHEAD

Traditionally focused
on Receiving

Inspection procedures

e o T

By @0HTE MY iy ]
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Managing Quality in the Supplier Network
Reducing Overhead

Source
Inspection

7 Receiving
o o Oversight

Self

Select supplerCode ovecat suppter Rotrg: [ | oispley . d
%] omnrotsein e Nl o o e Source Inspection an
_[PoNo. [LineNo. [Patto Rex [Avaiy | spectType | _|oseo |stepTie = .
¥ Lz PART1LA il TEP 1
B B : B upplier Porta
I 3 LZ_PARTLE 999 SOURCE 121 STEP 1
O 121 PRE DELIVERY CHECKLIST
0 122 STEP 1
O 122 PRE DELIVERY CHECKLIST =l
¥ Opentos Display ' OpenDisciepancy tems Display
[0 ok Type. St Tile | 2l _|Dscid.LineNo [DisoLineStotus | usue Type
¥ DEFECT CONTANMENT  AUTHORZATION_T0_SHIP B MFL_6BC779C1DB33AL S0 PR 504 PR
T DEFECT CONTANMENT  AUTHORIZATION_T0_SHIP MFI_FF3846330CFAS: SOA MR S0A MR
I Fal AUTHORZATION_TO_SHIP
T DEFECT CONTANMENT  AUTHORZATION_T0_SHIP
T DEFECT CONTANMENT  AUTHORZATION_T0_SHIP e
T Fa AUTHORZATION_TO_SHIP =]
%' Open Conective Actons oispley ¥ Overdue Conective Actions Displa
_|ean |castaus |cat | CAID. |castaus  |Categuy | Sched EndDate ﬁ
¥|ooooor2 155UE_DESCRIPTION DETAILCA 3
[ oooons 1SSUE_DESCAIPTION DETAIL Ca
Jooooor 1SSUE_DESCAIPTION DETAIL Ca

(| BASE
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| Act -Improve I

N oo e e e e
From Intelligence Drill Down to Cause and Improvement Areas

First Time Pass Qty. M
= st
o

2082 s 2013 2018 18 2t o 2018 2020

781

s

| Locanon

| [

@it Time Pass Oty @Complote Qty @FPY

Asserbly

Defect Cause

Unable o 100% ¢ inspect part p attached, Port wa

Avorics Dis: I ss Type fect Type
Bagaing 0%

Body Work

Discref

Quality

69.18%
Analysis

10000%

-w
WCENTER NAME A e

hiladelphia Assembly Melbourn

Vacuum dropped below

Centfication
Core
Development
Engine/Cape
Flight Test

Fusebage

Fuselage Bond L
Fuselage Bond 2
Fuselage Bond 3
Fuselage Composites

" REWORK
s - 390 REPAR
3 33 s S
embl
Fuselage Development prrfis
Fuselaqe Mid Assembly
i e Discrepangies by Disposition Type

Fuselsge Tooln:

Are we maintaining associations to the
source data and the investigations so we Eomr e e e S e o e
can drill down and correctly prioritize : X :
areas for improvement?

Diny Surface.
Dirty Surface 000

Copyright 2019 | iBASEt
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Digital Twin for Root-Cause and Improvement Identification

Design Build Operate

Access to Real Time Data — \Virtualize Manufacturing Process — Visualized Access to Complete Data
Accelerate Agility and Quality Optimize Supply Chain — Minimize Services Costs
Improve Customer Experience Improved Speed and Accuracy -~ Improve Service Levels

Source: IBM Digital Twin: Designing for a connected, software driven world, IBM

(BAset
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Corrective and Preventive Actions

Supplier's Manufacturing > Manufacturing > Aftermarket Services

Supplier Source Recewing Process Performance Manufacturing Equipmeant Service Service Warranty Customer
Audits Inspections Inspections Audits Analysis Inspections Maintenance Audits Inspections Claims Complaints
\ \ ,"’ II.’-" 1 1;. o = ' /‘
v 4’ ¥ v ¥ Y Ak
Audit Discrepancy | Audit Corrective Discrepancy Trouble calls Audit Inspection Corrective
Findings Reports Findings Action Requests Reports Findings Findings Action Requests
: -~ — — —  ————
- e
e et
Risk Risk Mitigation
y: J Assessment |\ A ActionPlan |\
\ ) / y Action Effectiveness
CAPA 4 — Cause Analysis b o
" :<> = A implementation Verification
Improvement improvement |/
PESESSHISTR Action Plan

Integrated quality systems allows CAPA initiation from
Supplier Quality, Production or Sustainment processes

L]
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Corrective and Preventive Action (CAPA)

') Root Cause Analysis

r4
Root Cause Descriptic
the paint was

Root Cause Verificatic
much analysis

Escape Point
'receiving inspe
g -

2l File Name
» @ waterials-Labo

+ =
Resp Process

Benefits of automating the CAPA process

* Quicker time to closure for open corrective and preventive actions

* Less time and effort required to determine root cause and resolve issue
 Less repeat and rework actions required with communication enabled =~ = oo e
* Less exposure to risk with automation (email alerts, dashboards, etc.)

« Better connection between CAPA and other enterprise data sources 2t s 1 L
« Easier to develop closed-loop quality management processes

Invoices Not Posted to PY

Responsible Process - Responsiblk ¥
Defect Type - Resp Supplier/Loc

P Test

Faiure b o008 4




Where is Quality in Industry 4.0? — Embedded Throughout

3D Models Skills and Equipment
Simulations Verification

Work Instructions lloT - Data Collection
Augmented Reality Analysis-Act layers

Digital Twin data
Eng Change Mgt

Does it make sense to look
at Quality as a separate
parallel function?

Copyright 2019 | iBASEt

Integrated Production
and Quality Control
Ex: FAI/PPV

Inspection and Test
Verifications
Ex: 3D Scanning

Ex: Electronics - LASAM

Discrepancy
documentation

Defect Classification
Metrics ->
Artificial Intelligence

Digital Thread
Ex: MRB, Rework, Returns

Benchmark &
Improve

Metrics
Calculations
maintain
associations

Digital Twin
analysis

Ex: Supply Chain
CAPA - SCARs

iBAset



To Do: Assess and Plan Quality for Industry 4.0

Tactical and
Appraisal Focus

Efficiency and
Correction Focus

Collaboration and
Prevention Focus

Next Gen

Orchestration and
Prescriptive Focus

e Quality Management procedures are
being formalized but still much ad-hoc
coordination of remedies via email and
phone

o Many silo quality systems
throughout e Focus on formalizing
appraisal procedures for inspection,
verification, sampling and audits.

e Penalty focus for poor performance.
e Urgency culture expediting issue
resolution

e Work Instructions paper or pdf
documents

e Paper data collection sheets. Paper
as-built docs

e Suppliers are qualified, rated and
periodically audited

e Quality for suppliers verified at
receiving

e Interaction via forms and reports
defined between departments

e Aggregation of data is sparse and via
spreadsheets and posted on bulletin
boards

e Focus on formalizing MRB ,
discrepancy MRB, rework
documentation, CAPA, and metrics.
o Number of suppliers reduced to focus
on fewer key suppliers

e Helping supplier learn and implement
Lean, Six Sigma processes

e Paperless online work instructions, 3D
Derived Visuals, Integrated QA System,
Integrated

e No central data governance for
manufacturing data. Integrated digital
as-built records with parts genealogy.

e Supplier downloads and uploads
data like certificate-of-compliance via
Supplier portal.

e Lean applied to information
value stream across all internal
departments and systems

o Quality management applications
integrated across engineering,
production, and receiving

e Work Instructions with 3D Model
Views, 3D Bills of Resources,
Integrated

e Production system integrated to
quality control, personnel certification
and tool calibration

o Internal distributed data models
and publish-subscribe data
exchanges between systems and
business intelligence platforms

e More supplier inspection
managed at the source versus
receiving

e Formalizing MRB and CAPA
processes with suppliers

e Moved beyond just certifying
suppliers to collaboration model via
two-way data exchanges on
supplier portal and social tools

e Customer portal for order entry,
product configuration and status

e Orchestrated processes with
suppliers for early detection of issues
e Business intelligence spans
operations and supply chain and is
associative to allow drill down to root-
cause analysis data

e Leverage integrated quality data and
artificial intelligence (Al) for more
predictive and prescriptive analytics

e Full Digital Thread through product
lifecycle that supports data for the
product Digital Twin and augmented
reality work instructions for production
and service.

e Supplier's QMS software fully
integrated into two-way multi-level
publish-subscribe supply chain
QMS processes.

e Inspection requirements managed
into the supply chain similarly to
internal processes

e Suppliers are part of the workflow
for change control and problem
resolution

e Customer portal integrated to
internal systems providing order
status, delivery coordination, issue
resolution, and product service
management
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Takeaways: Prepare for the Future of the Quality Professional

= Become more strategic ensuring quality is injected throughout the process
— Learn to work across many departments

— Quality check on the entire product realization process should be part of the
change management process

— Be a champion for embedded quality checks and Intelligent Poka Yoke

= More focused on Corrective Action, Root-Cause Investigation and Continuous
Improvement

— Less focus on Defect Detection
— Technology and Al will automate many prevention and appraisal activities

= More focused on data as an asset
— Work on data quality and identification and correction of information gaps

— Working side by side with data scientist helping explain what are rational or
irrational relations among data in the digital twin
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Opportunities for Quality in Industry 4.0'!

Variety Complexity Changes Speed Quality
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Questions? e

‘ BASE SOLUTIONS v INDUSTRIES v SERVICES v NEWS v COMPANY v CONTACT

Resources

More resources at

v .
Stop Losing
v Money on Quality
Learn how to reduce defects AlSO at BOOth 14
& achieve quality gains now.
v
v
A
. RECENT BLOGS
Digital Thread Assessment
[Quiz] Ready for the Digital Thread? Find out now! Why MES is Foundational to
Digital Manufacturing
A e
—p N.-QUM”"
P o . o o \GFMFN]’
Building a Foundation for Digital Manufacturing Quality Gaing Soaro oo

Without th,
Hidden Treasures in Plain ® Paing

In the next decade, Digital Manufacturing technologies will allow companies to connect physical assets Sight - At the Manufacturer’s e

and processes by a “digital thread” - unleashing a seamless flow of data that will link every phase of the Shelf e

product lifestyle. -
iy

The Inevitability of Smart Manufacturing Download:

Smart Manufacturing is the inevitable outcome of a data-driven world where ubiquitous connectivity is Qua“ty operations Resou rce PaCk

breaking down barriers, and the traditional ideas of what a product or company is are fast becoming
history. This new way of doing business will disrupt markets and those manufacturers who realized the
Smart Manufacturing strategy early will have a decided advantage over their competition.
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