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Honored as LTUôs Innovator of the 

Year. Titled a visionary and master 

innovator by NASA, Sandy is a 

frequent speaker and advisor to 

some of the world's top executives 

on implementing change and 

innovative development strategies.

SAE June 2021 cover story

Short Bio: Sandy Munro 
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Munro & Associates Inc.
1140 Centre Dive
Auburn Hills, MI  

48326
www.leandesign.com

www.designprofit.com

Who Is Munro?

http://www.leandesign.com/
http://www.designprofit.com/
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Standard For Automotive NPD
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Truck of the Year 2019, 20 & 21

No Pick -up EVER WON!!!
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Find the Car!

Photo: Fifth Ave NYC Easter 1900  Source US National Archives 
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Find the Car!

Photo: Fifth Ave NYC Easter 1900  Source US National Archives 
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1913 Find the Horse

Photo: Fifth Ave NYC looking N 1913  Source US National Archives 



This material is trade marked proprietary of Munro & Associates Inc® 8

1913 Find the Horse

Photo: Fifth Ave NYC looking N 1913  Source US National Archives 
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ÅWhen a Paradigm shiftséeveryone goes back 
to ZERO
ÅYour past success means nothing when the 

Paradigm changes.
ÅNo one goes back to the old Paradigm.
ÅSteam engines, stone tools, kerosene lamps, 
women's whale bone corsetséall gone forever.
ÅSuccess in a dead or dying Paradigm WILL 

block your vision to the Future.

When a Paradigm Shifts 
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ÅThis process is not new, and Psychiatrists gave 
it a name, it is called ñScotomaò which means 
ñblind spot in the brainò.

ÅHere is an example:

When a Paradigm Shifts 
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ÅNow what happens when you have strongly 
held rules that are not tangible but are deeply 
engrained.

ÅWhen expectations donôt
match the results, people are 

Blind To The Data!!!

When a Paradigm Shifts 
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And now for a little Slightly Modified 
Nursery rhyme singalong to the tune of 

Three Blind Mice

When a Paradigm Shifts 



This material is trade marked proprietary of Munro & Associates Inc® 13

Three Blind MiceéThree Blind Miceé
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See How They Run, See How They Runé

MBA

Squeeze Suppliers

Second & Better Dressed

Labor is Always the Problem

Giant Bonus for Bad Behavior

Bring Back the Diesel!!!

Cheating the EPA & Public is OK

Risk Averse

The ICE  Age 

will be here 

Forever.

Singed

HPC
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They All Ignored the Warning Bellé
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They All Dropped into Paradigm Hellé
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Got Tired of Hearing Elon Musk is Swellé
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Canôt Even Get Help from a Wall Street Short Sellé

Three Blind Miceé
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What More Could get in the Way, of Three Blind Miceé

Rivian, Tesla, and Faraday, Arcimoto, Aptera, and More Await é
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ÅWil Joosten was trying to awaken Bosch in 2004

ÅAlready in 2004 when I was working for Bosch 
Automotive as Battery Product Manager Worldwide 
Aftermarket, colleagues in China informed me of the 
Chinese Governmentôs strategy to become an EV market 
leader by 2030. 

ÅUnfortunately, Bosch decided to start together with some  
German car manufacturers to promote diesel ICE as an 
environmentally friendly solution in reaction to the 
growth of hybrid vehicles in the USA. This went well for 
about 10 years!ò 

I was Ringing the Bell in 2017 but...
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China Will Dominate EVôs For A Decade

ÅChairman Xi Jinping announced that China 

will endeavor to reduce its carbon emissions 

to reach carbon neutrality by 2060

ÅChina 75% EVôs 2030

Å100% EVôs by 2035 

ÅTotal stop to manufacturing of ICE (gas) 2040

These Are Times For Bold Leadership!
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USA; Get Ready for the Chinese Invasion

Hyundai

Geely

Nissan

SAIC

BMW
BYD

Tesla

BJEV

Renault

42

26

18

15

10

9

9

9
8 China Makes 

62 cars/hour
-v-

Tesla at 
42 cars/hour
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Here is Some Data from Years Ago

Public Opinion has turned against ICE
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Global Cars/Light Trucks Build/Sold

OEMôs Blinded: ICE Age over in 2028
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Global Cars/Light Trucks Build/Sold
EV HEV ICE

(Excludes Africa, Middle East, South America, and India)

OEMôs Blinded: ICE Age over in 2028
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https://cleantechnica.com/2021/09/02/tesla-model-y-bestseller-in-norway-plugin-ev-share-hits-record-high-88/

Norway is the Bell Weather to the Future

https://cleantechnica.com/2021/09/02/tesla-model-y-bestseller-in-norway-plugin-ev-share-hits-record-high-88/
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Norway Top BEVs ïAugust 2021

Source: Max Holland / CleanTechnica
https://cleantechnica.com/2021/09/02/tesla-model-y-bestseller-in-norway-plugin-ev-share-hits-record-high-88/

https://cleantechnica.com/2021/09/02/tesla-model-y-bestseller-in-norway-plugin-ev-share-hits-record-high-88/
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YEAR MAKE MODEL MSRP RANGE

MPGe 

AVG

MPGe 

City

MPGe 

Hwy

COST TO 

DRIVE 

100MI

ANNUAL 

OPERATING 

COST* kWh / 100 mi

2021 Tesla Model S Plaid $129,900 390 101 102 99 $3.68 $550 33

2021 Bentley Continental GT $202,500 380 19 16 26 $20.04 $8,500 0

2021 Tesla Model Y Standard $41,190 326 129 140 119 $2.88 $450 26

2021 BMW 530e (hybrid) $57,200

21 both / 

340 total 64

$6.88 / 

$14.64 $1,550 49

2021 BMW 530i (gas) $54,200 504 28 25 33 $13.60 $3,250 0

2021 Cadillac XT4 AWD $39,795 391 24 22 29 $15.88 $3,150 0

2021 Mercedes GLB 250 $38,050 413 26 23 31 $14.64 $3,200 0

2021 Tesla Model 3 Standard $39,990 - $56,990 263 142 150 133 $2.60 $400 24

2021 Volkswagen ID.4 $39,995 - $48,175 250 97 104 89 $3.84 $600 35

2021 Porsche Taycan Turbo S $185,000 212 73 71 75 $4.96 $750 45

2021 Porsche Taycan Perf 200 79 76 84 $4.52 $700 41

2021 Ford Mustang Mach-E AWD $42,895 - $59,900 211 93 100 86 $4.00 $600 36

2021 Audi e-tron $65,900 - $79,100 222 78 78 77 $4.76 $700 43

2021 Polestar 2 $59,900 233 92 96 88 $4.04 $600 37

* Operating Costs include fuel, change oil & filter, rotate tires, fluids, and lubrication

Bigger Battery Means More Range!é  Right???

ICE 

Notes: Gas Reg $3.29, $0.11/kWh, 1 gal gas = 33.7kWh, 15k miles/yr, 55% stop and go

https://www.fueleconomy.gov/feg/Find.do?action=sbs&id=44069&#tab1
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Courtesy of John Neff  https://www.motor1.com/features/503234/make-cars-out-of-fabric/

75 kWh 88 kWh 82 kWh 95 kWh 

Battery Size Doesnôt= More Range

https://www.motor1.com/features/503234/make-cars-out-of-fabric/
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What Enables EVôs Growth?

This material is trade marked proprietary of Munro & Associates Inc® 31

It Must Be Battery Size!      Wrong!!!

Range Is Mostly Determined 4 Ways.

Weight, Engineered Efficiency, Friction, Drag

Composites Can Help In All These Criteria 



This material is trade marked proprietary of Munro & Associates Inc® 32

BMW i3 Changed the Rules
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Two Choices for Volume Production

This material is trade marked proprietary of Munro & Associates Inc® 33

Injection Molding Using HP Die 

Casting SABIC STAMAX FR
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Tesla Megacasting 

2019 Model Yé This was just the beginning!

This material is trade marked proprietary of Munro & Associates Inc®

70parts vs 1

Increased Piece Cost Reduced Investment Cost
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2020 Tesla Model Y Megacasting Data

This 1 New Part On 

Model Y replaces 17

Reduced Piece Cost Reduced Investment Cost
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Tesla Megacasting ï6 Months Later

https://techau.com.au/tesla-is-about-to-make-cars-very-differently-faster-cheaper/

Reduced Piece Cost Reduced Investment Cost
Increased Range Due to Less weight

6,000 Tons And Growing
3 Parts Replace 400 Parts

Parts and Operations from 450 to 20
Weight For The Model Y Casting Is 130 Kg

Weight In Steel For This Design 215 Kg
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Tesla in March 8000 Ton Megacasting!!

37

Riccardo Ferrario, Idra General Manager, 

announced:

ñIDRA on March 16, 2021, ñwe have been able to 

secure the first order for  an 8,000-ton die casting 

machine!!!ò 

Much Reduced Piece Cost!!! 
Much Reduced Investment Cost!!!

Floor Space Needed is 1/3 of a Normal Site!!!
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Munro/SABIC Redesign of VW ID4 Tray

See the video on MunroLive YouTube

https://www.youtube.com/watch?v=cjJUpqo1YDM&t=372s 
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Munro/SABIC Redesign of VW ID4 Tray

SABIC Staymax ®  PP -30 GF With FR
1,100ôC 5 Minutes, No Burn Through
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Munro/SABIC Redesign of VW ID4 Tray

Same test on 1 mm of 6000 series Aluminum
1,100ôC 5 Minutes, Obvious Burn Through
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SABIC Battery Tray Redesign for the VW ID4
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SABIC Battery Tray Redesign for the VW ID4
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Safe Zone

Grey Zone

Danger Zone

Why 

Invest

If you 

know 

there is 

huge 

risk?


