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Agenda »] Dynisco

= DFMA Implementation
— Roadmap
— Culture Change
— Product Development Process

= DFMA Application
— Example Analysis
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DFMA Implementation



Continuous Improvement (Cl) ® Dynisco

= Dynisco & Acquisitions — Alpha, DJ Instruments, Viatran
— Matrix organization across the sites

— VP of Supply Chain & Operations
= CIl-DFMA & Lean

— Director of Cl, Product & Process Improvement
o 3 Quality Managers
o 1 DFMA Lead
0 2 Lean Leads
o 1 Cl Technician

o 3 Consultants for DFMA & Lean



Continuous Improvement Activities ® Dynisco

New e Design for Assembly
eS| ¢ Design for Manufacture

IS | © Value Analysis / Value
Engineering

e Value Stream
Mapping

e Line Layout

e Pull / Flow

e Standard Work

Operations

Process
Continuous Improvement ||

e Goal Deployment

Business * Product Development
Processes Process
e QMS /ISO

Utilize multiple tools & techniques to drive business results



DFMA Roadmap »] Dynisco

Executive Support
= Launch the DFMA Initiative
= |ntro to DFMA at each site

DFMA Support Structure
= Project List
= Resources
= DFMA Files
— File naming convention
— Revision control
— File repository

Application

= New Product Development
= Cost reduction

= Supply Chain

=  Competitive Benchmarking

DFMA Training Plan

= Core software training

= Monthly user’s group meeting
= Advanced training

= Recommended practices

= User’s guide booklet



User’s Group Meetings
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Desighing with DFMA ® Dynisco

= Cross-functional Teams
— Engineering (all disciplines)
— Supply Chain

— Operations

— Executive Management

2/3 Day
Events

— Suppliers

= DFA

— Overhead walk-through
of Bill of Material in DFA

= DFM

— Piece part cost review




Competitive Benchmarking ® Dynisco

4 Dynisco/Viatran Products

Vi
> NP
& Bl &

7 Competitor Products

Dynisco/Viatr: Dynisco, Vi Compet
Description Units #1 #2 #6
DFA Index % 6.9 7.0 X 8.1
DFA Part Count (Parts & Processes) # 137 151 i 105
Component Count # 85 102 59
Theoretical Minimum Part Count # 2 23 20
Theoretical Assembly Time Min. 16 21 18
Total Cost Baseline 1% 21% -22%
Base Part
Cost $ Baseline -46% -5% 43% -53% -3% -62% -81% -1T% -79% -38%
Billet Size in. | 375" diax2.19"lg | 3.75"diax 1.25"Ig | 3.00" diax2.50" Ig | 3.00" dia x 1.25" | 375" diax15"Ig 3.75"diax2"lg | 3.75"diax5.50"Ig | 3.75"diax 1.25" Ig | 3.75" dia x 1.50" Ig |3.75" dia.x 3.31"lg. | 3.75" diax 1.38" Ig
Billet Weight Ibs. 74 44 57 40 53 6.2 17.6 4.4 5.3 10.3 5.7
Finished Weight Ibs. 39 20 34 20 32 3. 7.9 2.6 33 5.0 3.0
Adapter
Cost $ Baseline -3% 55% D F M D t o -53% 13% 1% -49% %
Billet Size in. 325 dax225' g 325 diax2"Ig 3.00" diax 2.50" Ig a a 3.38"Ig 3301? t:;:kx;a;ls;otu:i 3.38"diax 1.62"Ig Z'ihs:::"ii’l;:g 2.75"dia.x 2.75" lg. | 2.62" dia x 1.38" g,
Billet Weight Ibs. 54 47 49 47 6.4 7.9 2.7 4.1 3.5 4.6 2.7
Finished Weight Ibs. 13 11 18 1.1 22 1.8 1 1.5 1.8 19 1.0
Weld NA EB NA EB I NA NA NA TIG EB NA TIG

Product Teardown Material Analysis Estimated Gross Margin
Generate Bill of Material DFM Cost Analysis Design Strengths/Weaknesses
DFA Analysis Total Product Cost Voice of the Customer

DFMA software — key tool in the benchmarking process




Three Main Uses of DFMA ® Dynisco

. Product Simplification
* Large, multi-departmental
Cost Savings Lol et
. engineering, purchasing,
with DFMA morkeing, . agemen
. * Changes to processes,
E labor, product itself
= Product Costing * Significant design
2 * Involves a small team - o feaiomy P
" usually a combination of slgnificant cost ssvings
ﬁ manufacturing, * Savings up to 50%
8 Supplier Costing engineering, purchasing,
e Usually one person and a team leader
(manufacturing, = Minor changes in design,
engineering, or purchasing) parts only
* Single product or project
* Wha@ Cost of current
parts, itution of one
part f@r another
DFMA Injolvement

DFM Only DFM Focus DFA Focus

Product Simplification provides the largest opportunity

Source: Boothroyd Dewhurst, Inc.




Culture Change » Dynisco

“Guerilla Transformation: Change an Insurgency into a Movement”
—Joseph Paris; Chairman, XONITEK Group of Companies

/\ Cl Group

» Dym'sco":; = Don’t oversell promises

= Don’t have grand plan with great
| fanfare
Continuous )Improvement l‘ m |nterna| Disrupter
\ { | = Target Engineering Groups

= (Create sense of want with DFMA

Lessons Learned:
Change takes time Patience
Number of projects Vernacular
Small wins




Dynisco Timeline ® Dynisco

2008-Director of ClI
2010-DFMA CI Leader

2010-DFMA Roadmap

" Introduction meetings on DFMA
= User’s Group Meetings

= Monthly DFMA Project List = Systematic DFMA

: Depl
" Recommended Practices eployment Workshop

Documents / DFMA User’s Guide ® Value Engineering Workshop



Product Development Process (PDP)  » pynisco

Stage 0
uct Definition of
tunity Concept

- Detailed Market
Data

- Operation
concept

- Detailed Tech
appraisal

- Business Case

- Project Plan

—

Orlgmal DFM Report
Process Process

Improvement

&
Cost Reduction

Decouple Function and Part Count Early



DFMA Metrics in Revised PDP

Stage 0

uct
tunity

Definition of
Concept

- Detailed Market
Data

Sate 2 - Operation

concept

- Detailed Tech
appraisal

- Business Case

- ProjecyfPlan

/

ouse Test

.
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Gate
Final

Baseline DFMA
Analysis

Generate DFA / Pareto
analysis for existing
internal and/or
competitor product.

*DFA Index

*Total Part Count
*Total Cost - DFM
*Total Assembly Time
*Paretos

Set Targets
Review baseline data and

establish cost targets
based on NPV/GM
requirements.

*Functional Targets
*DFA Index

*Total Part Count
*Total Cost - DFM
*Total Assembly Time
*Paretos

Product Design

Conduct next level DFA /
Pareto analysis.

*Multiple iterations can be
under taken.

eCompare DFA / Pareto
results to targets.

*DFM analysis on major
fabricated / machined
components

ldentify best materials &
mfg. processes

Final DFMA Review
Review final DFMA
results and compare
to targets before
product launch.

*Functional Targets
*DFA Index

*Total Part Count
*Total Cost

*Total Assembly Time
*Paretos




DFMA - Current State ® Dynisco

Valves, Material Analysis, and Sensors (VMAS) Group

J

DJ Instruments

a Continuous )Improvement )

ALPHATECHNOLOGIES

HARDY DESS

PROCESS SOLUTIONS Diesel Engine Safety Solutions




DFMA - Current State ® Dynisco

Valves, Material Analysis, and Sensors (VMAS) Group

J

DJ Instruments

»] Dynisco @

L

ALPHATECHNOLOGIES

HARDY DESS

Diesel Engine Safety Solutions

PROCESS SOLUTIONS
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Questions on DFMA Implementation?
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DFMA Application



DFMA and Value Engineering (VE)

DFA

Baseline analysis
Total product cost
Min. Part Criteria
Redesign

Redesign total cost

cost?
VE Process (refined) 1

VE Process (origin)

1.What is it?
2.What does it cost?

3.What does/must it do?

» Dynisco

DF

Part Design
Should-cost

Part Design

4.What else would do the job? | Mat’l & Processes

5.What would that alternative | Alternative cost

. Pt b carin
Cost Savings sy o
with DFMA e

£

&

®

g [y
[ —
fraradectarg,

Function Analysis — “Heart” of VE, analyze performance of a product

FAST Diagram — Classification of entire system of functions

Value Index — Measure the value of the function within the product



Function Analysis / FAST Diagram

Random Function Identification
* Technique for analyzing the
performance of a product

= Use

= Aesthetic

= Active Verb / Measurable Noun

» Dynisco

“Transmit Torque”
“Attract User”

! How? Minor Critical Logic Path Why? ‘_E
] When? | L2 el !
FAST Diagram [ i
. . . i Sne':-:r:-atm i
= Use a questioning logic ; | ospencent | o | |
to CIaSSify an entire H:i);ti“ i Basic Dependent Dependent And Dependent Dependent _i_ Lg""_,i“
. FLrF;1_i{;r _E_ Function || Function [| Function [ | Lngic Il Function [| Function ! FLrF;1_i{;r
SyStem Of funCt|OnS ! Major Critical Logic Path Dependant ot | 1
i B M | — _Lr_cr.?:rr - FOEL I
= Critical Logic Path When? | s
* Highest Order Function |
Scopeofthe Project
| Under Study :
i Higher Order Lower Orderi
" Functions Functions




Value Measurement » Dynisco

% | i
o Importance Function Worth
Value Index = P
% Cost Function Cost
Value Graph
% Importance % Cost Value Index 50.0%
Display Data 45% 17% 2.59 45.0% | Display Data
Received Data 35% 29% 1.21
@ 40.0%
Support Components 15% 39% 0.38 3 _
Access Cabinet 5% 14% 0.35 % 35.0% Received Data
+ 30.0%
. . O o
45 degree line = Value Line Q 25.0%
E 20.0% Support
. : Components
Value Index > 1 High value S 15.0% .

10.0%
Value Index < 1 Low value 5 0%

0.0%
0.00% 10.00% 20.00% 30.00% 40.00% 50.00%

4

Access Cabinet

Use Value Indices to

0)
create targets % Cost



Value Measurement » Dynisco

% | i
o Importance Function Worth
Value Index = P
% Cost Function Cost
Value Graph
% Importance % Cost Value Index 50.0%
Display Data 45% 17% 2.59 45.0% ¢| Display Data
Received Data 35% 29% 1.21 O 40.0%
Support Components 15% 39% 0.38 O _ /
Access Cabinet 5% 14% 0.35 % 35.0% Received Data */
+ 30.0% /
. . o o
45 degree line = Value Line Q 25.0% S/
E 20.0% Support |
. = / Components
Value Index > 1 High value S 15.0% V4 .
10.0% /
Value Index < 1 Low value 5.0% o Acoess cabnet ———
0.0%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00%

Use Value Indices to

0)
create targets % Cost



DFA Analysis

Export — from ERP
Import — to DFA

Product BOM

1. Define Product assembly

structure
Answer DFA questions
Generate redesign ideas

Categorize ideas and
generate concepts

Use DFMA to quantify
effect of redesigns

»] Dynisco

i1 Bill of Materials Import Wizard

i1 Bill of Materials Import Wizard

L

File  Edit

Insert Analysis View External

HES &7 a %

Libraries Results Help

SCOPN LY = O

Analyzer |

l Questions | Worksheet | Redesign ]

4 T1000 ANALYZER
v [E_J FRAME ASSY, SERIES
4 [£_J DOOR ASSY, FRONT
4 [£_J DOOR SUBASSY, FRONT
5 COVER, BARRIER STRIP
%5 TAPE, 1/2 WX 1/2 TH
) BOARD ASSY, MACHINE
%55 CLAMP, CABLE 1IN ADH
4 Press fitting
5 CLAMP, CABLE 2IN ADH
4 Press fitting
4 [€_J COVER ASSY, INSIDE D
# BRACKET, ACTUATOR
¥ COVER, DOOR
% LABEL, WARNING STA"
¥ PLATE, NUT
¥ PLATE, NUT
¥ RETAINER
#)5 STUD, SLOTTED HEAD
¥ SCREW, M5 X 12 LG B1
¥ SCREW, M5 X 12 LG FL
¥ NAMEPLATE, SHOCK W
¥ WASHER, M5 FLAT NOI

” ‘WASHER, M5 LOCK INT

Item
Part number D0190C-MDR
Part Sub Sub not
analyzed analyzed
Repeat count r
Assembly data
Cost of assembly fixture, § 000

Item weight

(_ Less than 5 Ib (2.27kg)

(&) From 5 Ib (2.27kg) to 30 Ib (13.6kg)
(_) More than 30 Ib (13.6kg)

Envelope dimensions, in

16,000

22.000

|| Two persons required

|| No feature allows for easy grasping
|| Ttem is flexible

|| Awkward to handle

|__| Ttem requires unpacking

Securing process

> N &

Added not Threaded
secured fastening

”

Self-stick
securing

Alignment and resistance difficulties

Snap/push
fitting

|| No locating features

|| Multiple insertion points
|| small clearances

|| Excessive insertion force
|| Jamming or wedging

|__| Mating location not secure
Vision difficulties

() No vision restrictions

(&) Minor vision restrictions
() Severe vision restrictions

Other insertion factors

|| Support weight during insertion
|| Regrasping required

|| Large depth of insertion (> 1in or 25mm)

Source: Boothroyd Dewhurst, Inc.




DFA Analysis ® Dynisco

File Edit Insert Analysis View External Libraries Help
l H H & & & I x & < Analysis Totals - DFA
Analysis Totals - DFMA 3
Analyzer |
Structure Chart
Itel Handling requirements
Product Worksheet
[ Questions | Worksheet | Redesign J Pa —_—— =g
Tabular Reports » Create new report
4 T1000 ANALYZER - Suggestions for Redesign Untitled1
» f"‘ FRAME ASSY, SERIES = Cost Breakdown Untitled2
4 1 2 DOOR ASSY, FRONT - Product Profile > T— —(
4 £ ..‘ DOOR SUBASSY, FRONT Functional Breakdown » Handling difficulties
Re|
& COVER, BARRIER STRIP f || Nest or tangle
@, TAPE, 12 WX 12 TH Ass  ReportOptions iclc focethe
[
& BOARD ASSY, MACHINE Cosg Changelll < Tabular Report Generator = E )
_—— -
Column  Filter Help .
#,, CLAMP, CABLE 1IN ADH ST M Untitled3 I
) Press fitting ) (>
S Part number Name Piece part cost  Total count Minimum part Available Columns e
& CLAMP, CABLE 2IN ADH per item, $ criteria
(U From 5Ib (2.2 —
) Press fitting ; (Insett
() More than 30 T1000 T1000 ANALYZER. 1108 “ 8| prma | custom
4 f'.‘ COVER ASSY, INSIDE D
R Envelope dimensi oo £,5 FRAME ASSY, SERIES og i Repeat count =
B0531 & BASE, FRAME (MACH) 228.71 1 Base part Minimum items

Process time per entry
Process time per product
Co607 & COLUMN, EXTRUSION R. 108.25 1 Assembly Process cost per product
Piece part cost per product

BO540 % BRACKET, MICROSWITCH T 1 Connector
X p 0 r — ro l I I Total cost per product without

C0606 & COLUMN, EXTRUSION L. 99.50 1 Assembly

B0533 (#,, BRACKET, BOTTOM (FRO 153 2 Connector Assembly tool or fixture cost | =

B5390 i), BRACKET, (REAR COVER 3.06 2 Connector Manufacturing tooling investme
Manufacturing tooling cost per

I m O rt t O E X C e I AHO89 & HINGE, SUPPORT 3.00 1 Connector Item cost per item
p A0102 (#,, ADHESIVE, SEALANT 0.00 1 Fastener Item cost per product

Total cost

A0103 (#,, ADHESIVE, SEALANT LO 0.00 1 Fastener ) )
Weight per item

ABD14 & MOTOR 28.87 1 Assembly Weight per product

AG003 #,, GUARD, FINGER (FAN) 071 2 Assembly \launction,group .
Nntag

B0538 (#,, BEARING, STD MINIATU 6.80 4 Coninector | B2 Al I

m




DFA — Cost by Subassembly ® Dynisco

$2,500 ~ ~ r 100%

R S G
_________
-------
,,,,

$2,000 - - 80%
$1,500 - L 60%
Cost per Percentage of
Subassy B g "~ """ T T T T T T T 5] Total Cost
$1,000 - oL 40%
$500 | Il L 20%
o 11 -

H =

- =2 N o <t mn [{e] N~ [e0] (o] o - N [90] < n
> w > > > > > > > > — - - - - —
%) [a) %) %] %] %) %] %] %) [%] > > > > > >
[} [} ] [} [} %] [} [} %] ) %) 7)) w0 w0 7))
g £ £ ¢ < < 2 & ¢ < & 5 & 8 7 8
o a Fe) Il o o re) o) o o < < < < < <
3 3 @ A 3 @ 3 @ @ = = = 5 = =

n 0 () wn n )

Product Subassemblies

Identify where the cost is in the product (Subassemblies 1 & 2)



DFA — Part Count by Subassembly ® Dynisco

500 - R . . . . . - 100%

450 -

400 - Product Example: - 80%

0 Total Part Count = 1108

300 - F _______________________ L 60%
Part Count e 58% Percentage

per ! of Total Part

Subassy 200 - - 40% Count

150 A

100 - 20%

0 - 0%

Sub-Assy 7 -
sub-assy 8 |||
Sub-Assy 6 -

Sub-Assy 1
Sub-Assy 2
Sub-Assy 4
Sub-Assy 5
Sub-Assy 3
Sub-Assy 9
Sub-Assy 10 |
Sub-Assy 11 I
Sub-Assy 12
Sub-Assy 13
Sub-Assy 14
Sub-Assy 15

Product Subassemblies

Subassemblies 1 & 2 — Highest costs and highest part count



DFA — Minimum Part Criteria

Candidate for
Elimination

Theoretically —
Necessary

»] Dynisco

Candidate for
Elimination

Ttem function

[tem has no function except to:
./ Fasten or secure other items
. Connect other items

&) Item has other function
Minimum part critena

Item must be separate from all other items
assembled, because:

. Base part (usually only the first)
. Moves relative to all other items
./ Must be a different material
) Separate to allow assembly

%) Mo fundamental reason exists

Source: Boothroyd Dewhurst, Inc.



DFA — Part Count by Min. Part Criteria

»] Dynisco
600 - ¢  100%
500 -  80%
Product Example:
400 67% Total Part Count = 1108 o
Part Count 300 530 Percentage
. of Total Part
B Required parts 4% count
200 -
100 - I I I [ 20%
M EEE N NN
Fastener Connector Assembly Operation  Other Subassy Movement Material Basepart

Part Type
Candidates for 1M Category 1
Elimination: M Category 2




DFA — Part Count by Min. Part Criteria

g
[

h-.'l

|_-

»] Dynisco

Suggestions for redesign

e - Category 1

,»’J Prod E le: 0% ., Candidates for elimination other than
* roduct Example: ~ fasteners and connectors

_~e%  Total Part Count = 1108

o
i

Category 2

o
[}
a1

3% ) Fasteners

M Required parts

=
(]
pr=)

() Connectors

) Separate operations

I I I I Category 3
. . - (1%

Assemily © cubasse Mow T ) Handling or insertion difficulties
nactar B peraticn CLE =mient ter ase part

bl
—

Candidates for I Category 1=5$

Elimination: B Category 2

Target the candidates for elimination by numerical category to
maximize part and cost reduction



Typical Product Cost Breakdown  Dynisco

Labor, 4%
Overhead, 24%

Average for 7
Dvnisco Products:

Piece Part Costs 73%
Labor 5%
Overhead 22%

Source: Boothroyd Dewhurst, Inc. Piece Part Costs,
72%

Total cost of parts represents the largest
opportunity for cost reduction



Example »] Dynisco

Laboratory Capillary Rheometer (LCR)

m = Measures plastic material flow &

deformation properties under high force,
high shear rate, and elevated temperatures

. Cover Assemblies:
=

_

Function / FAST / Value Index exercise results:

Enhance Style (aesthetic) 1.3
Protect Components (use) .50



Example »] Dynisco

Value Index

Enhance Style 1.3
Protect Components .50

Importance of styling and cover costs,
directly impact the value indices

DFA - Back DFA - Front !

Total Part Count Total Part Count  * | | 18
Theoretical Min Items 1 Theoretical Min Items 1
DFA Index 3.1 DFA Index 2.2
DFA Labor Time 187s DFA Labor Time 258s
Time Study 203s Time Study 278s
Labor Cost $2.59 Labor Cost $3.58
ltem Cost $138 ltem Cost $193
Total Cost $141 Total Cost $197

DFM ‘should-cost’ S70 DFM ‘should-cost’ $104




Example

»] Dynisco

DFM - Back DFM - Front

Total Cost $141 Total Cost $197
DFM ‘should-cost’ S70 DFM ‘should-cost’ $104
1-Piece Cover 1-Piece Cover

Steel, Painted $39 Steel, Painted S54
Aluminum $39 Aluminum S55
Aluminum, Painted S46 Aluminum, Painted S65
Stainless Steel S77 Stainless Steel $108

What else would do the job? What does that alternative cost?



Example

Enhance Style 1.3

DFA - Back Redesign
Total Part Count 13 1
Theoretical Min ltems 1 1

DFA Index 3.1 53.9
DFA Labor Time 187s O

Time Study 203s O
Labor Cost $2.59 0

ltem Cost $138 $39
Total Cost $141 $39
DFM ‘should-cost’ S70

»] Dynisco

Protect Components .50

DFA - Front Redesign
Total Part Count 18 1
Theoretical Min Items 1 1

DFA Index 2.2 53.9
DFA Labor Time 258s 0

Time Study 278 0

Labor Cost $3.58 0

ltem Cost $193 $54
Total Cost $197 S$54
DFM ‘should-cost’ $104

Data based decision



Everyday Tools

DFA

Baseline analysis
Total product cost
Min. Part Criteria
Redesign

Redesign total cost

Product

VE Process

1.What is it?

2.What does it cost?

3.What does/must it do?
4.What else would do the job?

5.What would that alternative

cost? .
Function

FAST

»] Dynisco

DFM

Part Design
Should-cost

Part Design

Mat’l & Processes

Alternative cost

Part & Tooling
Costing

Simplification

./"
-

Value Index

Cost Savings
with DFMA

mﬂﬁm

* volves & srall Team —
mandacturing. [} Snviagsan in 308

DFMA Involvement




»] Dynisco

Questions on DFMA Application?
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