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Cost, Quality,
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Summary of

Cost Map
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Design PI’OfIt®x EXECUTIVE SUMMARY 3“44 The dollars are in the
Baseline Redesign 1 Redesign 2 Redesign 3 details!

Parts 131 70 42 32

Good Parts 2 P 2 1 Munro delivers the details

Steps 636 a9 346 265 to ensure you achieve the

:“’:e 32’:‘ 2’25957 1':’:5 9;7 highest quality at the
asteners

Tools 113 94 64 29 lOWGSt COStS.

Poke Yokes 1 0 0 0

Total Defects 1.3476 1.0742 8194 6735

Right First Time 25.81% 33.97% 4148% 66.54%

Total Labor Cost $55.78 $41.26 $31.23 $14.39 Aft e r

Piece Cost $240.36 $229.62 $201.12 $112.16

Q Burden $53.38 $43.50 $34.73 51096 g TTTUUUNITL

Total Cost $349.52 $314.38 $267.08 $137.51 A it

Annual Production 8600 8600 8600 8600 Shitiatonnd

Annual Savings N/A $302,160 $708,984 $1,823,286

Hidden Cost? The cost of quality

After Design Profit®

Cost of Non-
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Cost of
Conformance

—

Q-Burden

Cost of
Conformance
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Before Design Profit®

Cost of Non-
Conformance
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What is "SELF" Framework?

“ Process and approach to drive the evolution pushing from the complex to the
simple by lean principle and the front loaded innovation through the New Product

Develo P ment Process ” Source : “The Secrete of Cost Map’, Seokhee Han(2012)
4 N —
Simple
\_ _J
Design Profit®
( ) . :
CompleXIty —— / Multi-Touch / Inspection = sl
E B M_me Qo LAQOONMHMOBMONMOINMOS
Xposure ms /, T—\'alue Add Part 4 t" *N
= System Sub-Assembly ABONABOMION Non - Value Add Part
EEEAVYOOMAONM ABOMATmONM
L ) ™ AOOOA 00 AON \s"ap‘“ap
» B AQCOAQCOAOMOBEYUDUAYONMOTAVYONMOTDATYOMONOAOON
AOOAOGO AN A_OSOoOON TT
L ReworkMap AL @@ @M Fasten &
H AQOMOAONOAONM Tool = v
HBAOHOAOHOALAOHOLONMOLAON .
re-Process: B O AOMOALAOGOALOOLONM DesignProft®  EXECUTIVE SUMMAR
Lean i ol i T,
| § | .:_"' ;:.
Operations :":;i ‘iw
B 2 *
Front
C|X|s 38/c1x" Bu|2/ X" 718
loaded | )
© Design Profit, Inc. www.leandesign.com www.designprofit.com :ammﬁ



http://www.leandesign.com/
http://www.leandesign.com/

If you know problem, you will try to solve it.
If you don’t know, it is hard to know what to do.

The Design Profit® System delivers
SELF Framework through the Munro Map.

HOW?

© Design Profit, Inc. www.leandesign.com www.designprofit.com
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Cost Map provides so powerful analytical and
gualitative guidance for the complex to the simple
by lean principle.
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Cost Map for a full vehicle
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You will be able to go deeper and deeper depending
on the data readiness for analysis.
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can build Cost Map until you are fully understand

You
the complexity of product.
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This is the typical Cost Map we manage so easily.
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various quality Issues

Cost Map exposures the hidden cost from the potential
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If you know problem, you will try to solve it.
If you don’t know, it is hard to know what to do.

Casel

© Design Profit, Inc. www.leandesign.com www.designprofit.com
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Case Study: Complex to Simple

I Taurus Battery Tray
ADAYOOATYOOTYTOHOOATACGOHESOATOOAY
1 : e .

T OO ATACGDOTVORTAO DATSOT RSO AT AOSD
AVoEREBeDODeeOLY

\I This part is only one customer wants to pay I

Install Upper Tray
with
(1) Nut & (4) Bolts

Install Lwr Bracket |—
(1) J-nut

(1)Weld Nut - >
(2) Bolts =~
T W8 | Install (1) Stud
Blind; Through /e | M
Lower Bracket > AN %
A~ = |
©Munro & Associates, Inc. e Convriaht 1988 throuah 2008
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Why don’t
you reduce
Fasteners?

© Design Profit, Inc.

Case Study: Complex to Simple

Battery Tray Assembly

Taurus Battery
ray
ZT0
52 16
{ A E'I 7 S m et page
Taurus Body Wald nut Clamp- power Spot Wekd double end stud Stud Driver 4’
g— under h)o /
4
4
4
4
4
4
4
4
4
Power Screw CDI J Nut Snap, Hard cDI Lwr Tray Bracket cDI //
4
4
__________________________ 4
< /
#2
15 6 T 8 -] 20 2z Why don’t
-y PTD Screw, batt Power Tool, Tighten / torque Paint Marker Mark screw col FTD, batt tray
support Battery heads assembly 10723 you delete
D I e 5 this Muli-
Touch part?

3 3 .
16 3
2z 23 24 25 ) 27 &

manip into FTD, SEMS boh, Power Tool, Power Screw  Manipulste batery  PTD, Kap nut batt Power Tool,
position / over stu batt tray VWS0543 Battery stiap tray WS205 Battery

23
—_—

Red colored symbols mean potentially target to be

www.leandesign.com www.designprofit.com

simplified or deleted.
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Case Study: Complex to Simple

Red colored symbols mean potentially target to be
simplified or deleted.

- Battery Tray Assembly

PTD, batt tray
sssembly 10723
&
T
2z 2
First Fotture 311 tray FT0, batt strap grommet tool deform grommet end FTD, batt hold dn FTD, brkt, batt grab batt strap L SEME
pl.alr clump hold dn thhﬂ1| heold
1 £ =
.. I
This is the !
I
only part |
1
valuable v

~ 7
DRy

; Why don’t you
Why not integrate delete this Multi-
parts with a Good Touch part

Part or delete?
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Redesign Result

DESIGNPROFIT®
NS =~

® 1 Piece Battery Tray
A ABOSDOAY -.Qﬂ- ATAOGOOQATYTRY

The ONLY Part That Has Customer Value

$2,286,060.9°
New Profit/Year

© 1988 —2011 Munro and Associates, Inc. < www.leandesign.com Lean Design® is a registered trademark of Munro and Associates, Inc. :,"g";:mﬂ
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Brainstorming

Q1: How to integrate all other parts into a good part?
Al: Die-casting with Nylon 66

Q2: How to reduce Fasteners?
A2: Imbed nuts into tray plate of plastic

Q3: How to reduce Quality Cost?
A3: Avoid the misalignment of stud itself by one piece tray generated idea at Q1.

Several Parts One Part

© Design Profit, Inc. www.leandesign.com www.designprofit.com
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DESIG

Battery Tray Comparison ..

I Taurus Battery Tray
AEIA‘l.EIAV.EV.I.EAVAO.I.DAV.EAT
Sl ) Cost of Quality for alignment = .08 added to every good part

CTIOO0ATAOCSDOTORTACO DATVROT NSO AT AOSD

A B AVOEREOD '7

Scrap & Rework of Stud
Due to Misaligned Parts

63% Less Parts!
52% less Labor!
48% Less Weight!
65% Less Cost!

- 1 Piece Battery Tray
AAROSOAYTS  OATASODAYAY

And Quality Improvement!

© 1988 — 2011 Munro and Associates, Inc. < www.leandesign.com Lean Design® is a registered trademark of Munro and Associates, Inc.
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Design Profit® EXECUTIVE SUMMARY

Taurus Battery Tray

Taurus Battery Tray 1 Piece Battery Tray %+
Parts 16 6 63%
Good Parts 1 1 0%
Steps 53 24 55%
Actual Time 210.00 sec 101.00 sec 52%
Fasteners 11 4 64%
Ergo Dangers 0 0 0%
Poka Yoke Issues 1 0 100%
Total Weight 1,736.54 gm 899.87 gm 48%
Piece Cost $11.08 $3.22 71%
Total Labor Cost $2.36 $1.40 40%
Q Burden $0.59 $0.26 56%
Total Cost $14.03 $4.89 65%
Investment Cost $476,316 $85,000 82%
Annual Savings N/A $2,286,060 0%
Right First Time 9.83% 99.13% -908%
Sigma 3.61 4.88 -35%

$2.5M/year

* Delta Values *

© Munro & Associates, Inc. < www.leandesign.com

Copyright 1988 through 2008
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SELF framework

S E

Simple < Exposure |:>

= How to integrate all other = Part Number: 16
parts into a good part? = Good Design: 1
= Fastener: 11
= Assembly Step: 53
= Assembly Time: 210 Sec
= Weight: 17369
* Piece Cost: $11.08
= Labor Cost: $2.36
= Quality Cost:$0.59
= Total Cost: $14.03

B system
BEHEAYO®OMOIM

© Design Profit, Inc. www.leandesign.com www.designprofit.com
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If you know problem, you will try to solve it.
If you don’t know, it is hard to know what to do.

The Design Profit® System delivers
SELF Framework through the Munro Map.

© Design Profit, Inc. www.leandesign.com www.designprofit.com
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Case Study: Comp

lex to Simple

simplified or deleted.

Red colored symbols mean potentially target to be

M Pedal Assembly
S

e

A
1
1
1

How to make simple of these
parts?

~

S<o
~o

i ~<
F
e FEEXY RAREEY
Firm Fussune Fadal Pedal frm fsm  Clamp in Place i Press Together Snap Toguther Heok Spring Inspect / Test
k l’ F¥ T

How to

integrate

bushing How to
into Arm? delete

\\ 'l 1—r
\\ ’,
\ 1
\
\\ " 1 b : . a
1
kl " ¥ Fuslure I'M'hm_'
v I
I
I
How to :
integrate it v
with a A8 This is the
Good Part? 0n|y part
valuable :
Arm
© Design Profit, Inc. www.leandesign.com www.designprofit.com
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Brainstorming

Q1: How to integrate all other parts into a good part-Arm?
Al: integrate pedal to Arm

Q2: How to delete Spring?
A2: Spring was deleted due to the integration at Q1.

Q3: How to integrate bearing?
A3: Imbed bearing into Arm.

1 Piece Pedal

B Pedal Assembly

N

© Design Profit, Inc. www.leandesign.com www.designprofit.com
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Lean Design®  EXECUTIVE SUMMARY

Pedal Assembly

Pedal Assembly
Part Count 6
Good Part Count 1
Step Count 18
Score 95
Fastener Count 1
Fastening Count 5
Tool Count 4
Poka Yoke Count 1 0
Weight 0.6550 Ib 0.3200 Ib
Investment Cost $195,000.00 $80,000.00
Labor Cost $1.68 $0.05
Piece Cost $5.74 $0.78
Q Burden $0.18 $0.00
Annual Q Cost $177,484.27 $3,000.00
Total Cost $7.59 $0.83
Annual Savings $0.00 $6,763,095.38

© Design Profit, Inc.

www.leandesign.com www.designprofit.com
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S

Simple <

=  How to integrate it with
a Good Part-Arm?

= How to integrate
bearing?

© Design Profit, Inc.

SELF

E

Exposure | >

No of parts: 6
Good Part: 1 (Arm) "
Fastener: 17§

Assembly Steps: 18

Poka-yoke Part: 1

Weight: 0.6 Ib

Piece Cost: $5.74

Labor Cost:$ 21.68

Annual Quality Cost : $177,000

Total Cost: $7.59

Complexity

B system
BEHEAYO®OMOIM

www.leandesign.com www.designprofit.com
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Why Lean Design?

| —ve Oa".

S l”!l

=
|

Samsung Mobile Device 2011

© Design Profit, Inc. www.leandesign.com www.designprofit.com
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INFLUENCE %

/
QEEBDUCT
= DESIGN

©1989 Munro & Associates, Inc.


http://www.leandesign.com/
http://www.leandesign.com/

Lean Methods in History

TPS : Lean Manufacturing since 1950s

TPS/

VE/VA VSM VRP DFA
(World War 11) (1950s) (??) (1990s)
A
TRIZ QFD 6 Sigma / Lean
(1946) (1966) DFSS Thinking(1990s)

(1980s)

)

Munro
Lean Design™ & Design
Profit® since 1988

© Design Profit, Inc. www.leandesign.com www.designprofit.com
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Cost Map Based Visualization

Cost Map shows where to be
improved and so what to do.

© Design Profit, Inc. www.leandesign.com www.designprofit.com
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Conclusion

Please Remember...
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Curriculum Vitae

Managing Director for Asia Operation of Lean Design, since 2011
Member of advisers for Defense Acquisition Program Administration
(DAPA) since 2012

Board directors of Korea Defense Software Association since 2012

Adjunct Professor at Seoul School of Integrated Science and Technology
since 2011

Adjunct Professor at Konkuk University MOT School since 2009
Adviser to Journal of CAD& Graphics since 2007

Education
- Master Degres, i i ing at Y'onsei Uni ity
— Bachelor Degree, Mechanical Engineer at Yonsei University
— MBA at Helsinki School ef Economics
— Ph. Degree, Business Administration at Seoul School of Integrated Science and
Technology
Publication
—  Frontleading Innovation{2009)
—  Digital Manufacturing (2004}
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