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Manufacturing Qutreach Center noun [irope] \parepros dokien
A sentence or phrase where the
latter part causes the audience to

rethink the former part.

Stick Figures of Speech

Doing More with Less:

Digital Manufacturing and Desigh Opportunities
Presented by: 6/ 19/ 2018

Ron Thomas, MS, Sr. Project Manager

715.573.7378
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Y Manufacturing Outreach Center !
U —

Abstract —

The workforce challenge is not going away anytime soon. How can
businesses continue to Do More with Less? UW-Stout’s Manufacturing
Outreach Center (MOC) facilitates a systematic approach to determine
the best path for your operation’s future. Recent advancements in
Digital Manufacturing and Design (DMD) technology are providing new
opportunities to support growth and productivity. The MOC and DMD
are here to support your need to Do More with Less.

UW-STOUT MANUFACTURING OUTREACH CENTER
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Ron’s Background

e 20+ years in Engineering
e BSME, MS Eng, MS PM

e Research, Development and Education
* Product Development Engineer

* Procurement Engineer e - ;.m:;,
e Senior Engineer iy Energy Efficient/Sustainable Products
« Remote ET Program Lead/Lecturer "

e Senior PM

 Lead engineer for family of products that
became it’s own business unit.

e EXxperience with early adopter of Digital
Manufacturing and Design strategy.

e Lead engineer for a $10M+ DOD R&D project
in marine wear coatings. Generated MMC IP.

o LNCSTOUT UW-STOUT MANUFACTURING OUTREACH CENTER .
. / I I IO‘ : A resource of the Discovery Center d l\;;gg iﬁ;ﬁ’gﬁe
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UW-Stout: e

STOLLT

LINIVERSITY OF WISCONSIN

Wisconsin’s Polytechnic University

Manufacturing Engineering, Packaging, Food
Science, Math, Plastics Engineering, Industrial
Design, Hotel and Restaurant Management,

Mechanical Engineering, Video Game Design ...
OUR SAYING: HANDS-ON, MINDS-ON 9,600+ STUDENTS AND INCREASING
IN-MAJOR PLACEMENT OF OVER 97%
g‘?@f UW-STOUT UW-STOUT MANUFACTURING OUTREACH CENTER
C A resource of the Discovery Center a NIST | Network

MEP | Affiliate

Ph . 866.880.2262 Web. . tout.ed
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e
UW-Stout MOC AL

LINIVERSITY OF WISCONSIN

MEP - MANUFACTURING ® UW-STOUT
EXTENSION PARTNERSHIP

NISST NATIONAL INsTITUTE OF f
STANDARDS AND TECHNOLOGY
A

Manufacturing Outreach Center

way

.....

-‘M

@conNnNsTEP

-----

ame Alaska Manufacturing
Extension Partnership, Inc.

® UW-STOUT UW-STOUT MANUFACTURING OUTREACH CENTER
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Phone. 866.880.2262 Web. www.uwstout.edu/moc

Manufacturing Outreach Center




7

UW-Stout MOC - A Snapshot

3,584 manufacturers in
33 Wisconsin Counties
(green shaded region)

Home Office MOC

* Satellite Offices R.Egm"

8 Project Managers
200+ years of industry experience

Over 700 million $$ in impacts since 1994

In the last 4 quarters: Qune 2018)
e Served 198 Manufacturers
* Create / retained 413 jobs

e Achieved client reported impacts of $147 million

W-STOUT UW-STOUT MANUFACTURING OUTREACH CENTER
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MOC Service Areas

1. Define & Solve Project Resource:
=  Strategic Direction
= Growth Services

" Process Improvement

= Digital Manufacturing and Design

qmde : \

( 8

hel I

P Qup orT
CQ‘(@
-STOUT UW-STOUT MANUFACTURING OUTREACH CENTER .
I I IOC A resource of the Discovery Center al:;gg Tt:"tt"i‘fi(;e
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Current Condition

= Discussion:
= Labor?
= Capacity? B P
= Leadtimes? | '-Aa;';mm;fm;;ﬂ@w{
» Why? Why? Why!
= Trends...

5 ?1'F 1 '* Wi £ . 2
NOT.ARUNNERD.
o WLl

" _\‘-hj: : :_: x

7

-2
NOW:YOU ARE
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= Technology...
7.
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Trends

Population increase but, available Labor flat...
OO0,

WI Population and Labor Force DWD

Wisconsin Population and Labor Force

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

. UW-STOUT UW-STOUT MANUFACTURING OUTREACH CENTER
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Trends

...Still manufacturing is largest sector and growing...How?

Manufacturing is largest sector

Manufacturing

Government

Professional Business Services

Real estate

Finance, Insurance

Health care

Wholezale

Retail

Infarmation

Construction

’ |

o
B

-
w
o
—

S6T 57T
Source: BEA

w
=
—
&
-

8§27 $3T

. 2014 gross output, in trillions of dollars
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.;_: .l:‘,;:
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Manufacturing output near record
Index 2012 = 100

Thres-rmonth maoving averages

120 120
100}~ 100
80|~ e
60| /’N P {60

/K
40 40
1980 1985 1990 1885 2000 2005 2010 2015
3 BB Hsvar
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Trends

...driven by exponential Productivity gains, Technology.

Real Manufacturing Output per
U.S. Worker, 1947 to 2011 BOTTOM LINE:

$156,500
$160,000 - 2011 Dollars 1.32511
j = Today's factory
$120,000 - e workers P roduce
— more output in an
$80,000 - ini1997

hour than workers
IN the 1940s
produced in a day.

21 years

26 years

$40,000 - 410 500

in 1950

$0 Sources: BEA and BLS mjperry.blogspot.com
bk I ||||||||| I ||||||||||||||||||||||||||| I ||||||||| I ||||||||| I 11

1950 1960 19?0 1980 1990 2000 2010
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Technology

Digital technologies have changed dramatically in
recent years, driven largely by three key

P> m>
developments: B> 0>

ANNAN Artificial Intelligence could automate close to
. £ I‘j IJ G 201 O 50% of jobs in the Western world within the next
lower computing costs two decades

Main Applications of Machine Learning

Natural Langusge Machine Computo
mmmmm Learning
&
\ /

Rebotics

In Stock. Ships from and sold by
Amazon.com

Quantity: 1 I:]
{:ﬁ‘ Add to Shopping Cart ]

cheaper storage
less costly bandwidth

- or
(@ nulnnwwlth 1-Click® I
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Technology

Moore’s Law Iin Action

How Long Until Computers Have the Same Power As the Human Brain?

Lake Michigan’s volume (in fluid cunces) is about the same as our brain’'s capacity
(in calculations per second). Computing power doubles every 18 months. At that rate, you see
very little progress for a long time—and suddenly you're finished.

1940
1

calcs/second

Mother Jones

UW 5T0UT UW-STOUT MANUFACTURING OUTREACH CENTER
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Maﬂufa:tunng 'Jutleal:h Center




Technology => Data Driven Decision (3D)

L l®SeETEQ O Q

“If you went to bed last night as an industrial
company, you're going to wake up this moming as a

software and analytics company.”
Jeff Inmelt, GE Chairman & CEO

3D =5 to 6% more Productive
3D + I0T = 25% more Productive

Erik Brynjolfsson, Lorin M. , Hitt and Heekyung Hellen Kim, Strength in numbers: How does data-driven decision making affect firm performance?, (ICIS
Proceedings, Paper 13, 2011).

https://www.upwork.com/hiring/trends/iot-business-cost-reduction-revenue-growth/

UW-STOUT MANUFACTURING OUTREACH CENTER

A resource of the Discovery Center a NIST | Network
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Technology => Data Driven Decision (3D)

Example: Digitally enabled smart home with I0T

Industrial
Manufacture , o

= &) 011+
: : ] ~ Nest disrupts the thermostat
industry by launching a smart,

S learning, connected

thermostat and data platform

1957 L
Honeywell T87 Round Besides introducing new form factors and
‘ programmability, they typical residential
thermostat has not significantly changed Softwa e &

in nearly 60 years

Analytics

UW-STOUT MANUFACTURING OUTREACH CENTER

k A resource of the Discovery Center a NIST | Network
y Phone. 866.880.2262 Web. www.uwstout.edu/moc MEP | Affiliate
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Technology => Data Driven Decision (3D)

Smart home data leads to information and decisions
Why did your energy use change?

We look at a lot of reasons your energy use can change — from weather to your
Eco Temperatures — and these are the ones that made the biggest difference
this month.

We're looking at info from your Nest Thermostat: Living Room.

1 1 .
Here's how you did: They add up to -47 hours of energy use. The difference of +2 hours was caused

by other factors. Learn more >

This month you used 45 less hours than last month. _4h5
rs
.:.'t
January . &
=27 hrs -16 hrs -4 hrs
February
127
hrs
Tell your friends how much energy you're saving. Warmer weather helped February had fewer days You adjusted the
e Y you save. than January. temperature to use less
A look at your Leafs: energy this month.

You get a Leaf when you choose an energy-efficient temperature. This month, the
average Nest Thermostat owner in your area earned 8 Leafs. Here’s how you did:

In February you In February you're This year you've
earned: ’ in the top: , earned: ’

27 15* |52

Nest Leafs of Nesters Nest Leafs
in your area

Let your friends know how many Leafs you earned.
- UW-STOUT UW-STOUT MANUFACTURING OUTREACH CENTER
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The Fourth Industrial Revolution

From Industry 1.0 to Industry 4.0

1 0 basgd onmec_hanjcalproduction %’ Industry 4-0 dGSign
o\J | 1784 | iiheme =y reter e .
principles:

[ ]
2 0 based on mass production m i
enabled by the division of lJabor ty
] 1870 and the use of electrical energy — Interoperablll

Information transparency

3 0 B g Technical assistance
o 19069 | Ertion i—- Decentralized decisions

All enabled through data
based on the use = K
400 tomorrow 2;533:;"’““‘“’ ﬁ ) S

Source: Bruce Hoy (CEO Genesis NanoTech), “The Fourth Industrial Revolution”

UW-STOUT MANUFACTURING OUTREACH CENTER
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The Fourth Industrial Revolution

Digitally connecting products, people, and

equipment will enable business and operational
decisions

m

Ea o [ W%K'
Ga' = |

o .
Q i "i‘ LARGER ﬁ m%ﬁﬁﬁ = % E@ﬂﬂmm umuvmu
% o :

mem%mmg
cupagTy SOAEAL 7 > o 2 PEABYTES INCLUE <=5 =
HORDS = -
IV ¥ ﬁ =
- -

_ STORAGE™

FAHAI_I_[I_ ..=g o
GROW

L

ERY
MPLE
g
=2
? Wi

NETWI]

: DATABASES

DIFFICOLTY
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The Manufacturing USA program exists to allow U.S. manufacturers

to lead the disruptive innovation impacting their industries
NATAA '@MADF

L vLEAYA
phatarics

Photonic Integrated Circuits | Recycling
Rochester, NY

: Manufacturing
YR
"‘II& alin “armi

_—
= USA
A
America Makes myrgm
Lightweight Metal Manufactunng Addltlve Manufactunng Pittsobuorg;c;A
Youngstown, OH '
<7
« [T

Detroit, Ml
Advanced Functional Fibers & Fabrics

Digital Manufacturing & Design Technology
Boston, MA ..

# DMDI

Chicago, IL
b Chemical Processing
/ New York, NY

NEXTFLEX —X
Biopharmaceuticals
Newark DE
DOWERAMERICA
Wide Bandgap Semiconductors
Raleigh, NC

Flexible Hybrid Electronics Manufacturing
San Jose, CA

THE
m I ComrosiTEs

s INSTITUTE

@i

Advanced Composites Manufacturing

CLEAN ENERGY
g S I\/IA RT
-.-;: ANI_IFAC:TLH:!ING
Smart Sensors & Process Controllers
Los Angeles, CA
Knoxville, TN
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DMDII Snapshot: A Public-Private
Partnership with 300+ Members

LOCKHEED MARTIN ?

NoRTHRar anusttan SIEMENS

&: DMDII

1 a Ul LABS Collaboration

StanleyBlack&Decker

CATERPILLAR @ =I Microsoft McKinsey&Company

P& G JOHN DEERE . 2;, i
B fobmondobmon <> ITW

applied research technology |r.1t?gra't|on education, technical skills
& development DE%SSmEQ%SﬁA gj‘g'Dg/E‘ND & workforce development
COMMERCIALIZING NEW TECHNOLOGY PRACTICES FOR SUPPLY CHAIN T MANUFACTURING ENTERPRISES.
INTEGRATION

UW-STOUT MANUFACTURING OUTREACH CENTER
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Factory’s of the Future

Ford River Rogue Plant(Cera 1913

-STOUT UW-STOUT MANUFACTURING OUTREACH CENTER
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Factory’s of the Future

Tesla Automobile(Circa 2016)

kw i R ———

(g

k .

___ — r-#"

Extended Digital Enterprise and Robotic Assembly

. UW-STOUT UW-STOUT MANUFACTURING OUTREACH CENTER .
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Digital Manufacturing & Design

Digital Manufacturing and Design (DM&D) is an integrated approach
that brings together software, data, and control systems to model,
simulate, analyze, control, and optimize both a product and its
manufacturing systems performance.

v Reduced time and cost of manufacturing
v Strengthened capabilities across the supply chain
v" Eliminate waste from extended Value Chain

UW-STOUT MANUFACTURING OUTREACH CENTER

b, A resource of the Discovery Center a NIST | Network
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Digital Manufacturing & Design

Digital Product Lifecycle

Requirement
Development

Sustain & _
_ Design & Analyze
End of Life

Manufacture /
Assemble

W-STOUT UW-STOUT MANUFACTURING OUTREACH CENTER
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Digital Manufacturing & Design

The Digital Twin is a real-time, virtual representation
of an asset or system across its lifecycle.

a NIST ‘ Network

MEP | Affiliate
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Digital Manufacturing & Design

a

ENGlNEEH Bill of Materials

The Digital Thread
enables information flow
between all elements of "= e

the product lifecycle @ .

creating the channel for

real-time collaboration D
between product H.

SUPPLY CHAIN
Logistic PHDDUCTION

stakeholders, Sales to

Final Assembly Test
Service. \
Ref: Epicor — Digital Thread Infographic

WEEK NO.
1 2 34 13
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DM&D Solution Process

Digital Manufacturing and Design, DM&D, solutions use digital technology to
connect internal machines and processes with each other, with customers, and with
the enterprise value chain by transferring necessary product and process data in a

seamless, secure manner.

» DATA
»DECISIONS
»VALUE

UW-STOUT MANUFACTURING OUTREACH CENTER
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DM&D Solution Process

e Do you want to improve productivity, Do More with Less?
e Do you want to optimize your extended value chain?
* Do you have a Value Stream Map (VSM) of your operations?

e Have you alighed DM&D information flows with the VSM?

A discussion with MOC is a good place to start!

UW-STOUT MANUFACTURING OUTREACH CENTER
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DM&D Solution Process

Initial DM&D DM&D DM&D DM&D
Discussion VSM Road Map Project
1. Initial DM&D Discussion:
Challenges? Is DM&D the right solution path for you?

2. DMA&D Value Stream Map (VSM):
Map Current State, Draft Ideal State, Select Future State, Gaps

3. DM&D Road Map:

Opportunities? Business Cases, Determine Priorities, Scope.
4. DM&D Project:

You select the opportunity, MOC scouts the technology solution.

UW-STOUT MANUFACTURING OUTREACH CENTER
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DM&D Solution Process

The Factory

1 Manufacturing Outreach Center

o) 3 UW-STOUT UW-STOUT MANUFACTURING OUTREACH CENTER el
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Sales, what does The Hidden FﬂCtUry Moved this order 9

times already

this note mean? T Change over.- Unloaded/reloaded
ere’s my hot one coming cart 18 times
marker?
Need four, let’s N What Won't be on
make 5 No Fixture are that color till
Material | | Problem

specs? tomorrow

Shop

Sales
order

SEA Mill Drill ale Paint ; Ship

Expedite
Entry Needs Cut two be Backed Wood box
Routing more Hole up here or
person
off l tolerance cardboard?
today Kk&d up not listed / Write

scrap
: K report Two
:lllnf:, \ are too
P / shnr/
Re-make
ticket

S

Someone did not|
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DM&D Solution Process

D
Strategi [»'onS‘-
[ ] golutl

decisions
Typically process
improvement team Future State II
decisions Create enhanced

Future State I system

Remove waste from the * Optimize product
Cii i i system * Market review

* People-centered

How system operates * Apply Lean strategies * Automation
today *Improve process flow

* The good, the problems
* Whatever it is

| Stop Shooting Yourself in the Foot - Significant Improvements - Break-thru Changes >

1
UW-STOUT
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I I IO‘ A resource of the Discovery Center MEP | Affiliate
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DM&D Solution Process

Conduct Technical Searches to:

1. Identify technologies that can meet the need
2. Ildentify companies skilled in applying them

UW-STOUT MANUFACTURING OUTREACH CENTER
. A resource of the Discovery Center
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DM&D Solution Example

Need: NIST 800-171 DFARS
Cybersecurity for Digital Manufacturing
DMG&D Solution: Cyber Security Dashboard oo s s v Trowe:

Complex Federal Cybersecurity Regulations
P ), y Reg

CYBER SECURE DASHBOARD

HEARTLAND SCIENCE AND TECHNOLOGY GROUP (DEMO) -- CSF VIEW

10.9% 14.3% 74.8%

Compliant Varianca

DETECT | Anomalies and Events

A baseline of network operations and expectod data flows for users and systoms is established
and managad

HIST 5P 800-171r1 NIST 5P 800-5304

3121 Bos Fleg Base  GARZ e CA-5 e ety |CleT

Pasidicaly Assats e ety controbs ’ A B AN OF ADTION AND ENTINLOUS

I SRR AR AL IRKSAn SylRmm 1 SECURITY AZSESEMENTS MILESTOMNES MCINTTORIR
dewe=mne ¥ the coniiok @ efecive in Sk i

s ) ey D081 gimiis |

PL-2 B AbED

2017 T M 1 , ALL RIGHTS RESERVED
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DM&D Solution Example

Need: Automate Repetitive Office Tasks

DM&D Solution: RPA Software

RPA — Robotic Process Automation

-| I
e
ost Savings

Automate Repetitive Tasks

&

ﬁi
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DM&D Solution Example

Need: Paperless shopfloor connected to ERP

DMG&D Solution: Manufacturing Execution System (MES)
Introducing the Manufacturing App Platform

Create manufacturing apps, connect shop floor loT, and optimize with manufacturing analytics.

_—
-

o
\‘, Allg&! _______ %
SHOP FLOOR 10T APP ENGINE ANALYTICS
Easily connect your machines, e i Access and analyze preduction data and
Seamlessly create powerful
sensors and smart tools to unlock N % ng Apps harness the power of real-time
u

heir entia . conti S im e i
their potential writing a single line of code. continuous improvement.

| comecr [ crenre | | oprinize
99% 10% 92%

Reduction In Defect Rate Increase In Production Yield Reduction In Training Time
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Helping Manufacturers Succeed!

Are you too busy to improve?

We are
too busy

Hékan Forss @hakanforss http://hakanforss.wordpress.com

This illustration is inspired by and in part derived from the work by Scott Simmerman, “The
Square Wheels Guy” http://www.performancemanagementcompany.com/
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Manufacturing Outreach Center - :

Open for Questions...

UW-Stout Manufacturing Outreach Center
Phone 715-232-2397 or toll free 866-880-2262

www.uwstout.edu/moc
Presented by:

Ron Thomas, MS, Sr. Project Manager

715.573.7378
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