Products Solutions Services

DfMA and beyond - E+H on its way to Excellence

Our individual adaption and enhancement of DfFMA towards Process management
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People for Process Automation



DfMA and Beyond

Agenda

* Introduction to Endress+Hauser

* Qur strategic framework for DfMA

* QOur way to success with DfMA

* DfMA from managed process to process
management

e Automation of DfM workshop environment

* Enhancement of DfMA towards New Product

Introduction Process
Summary
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DfMA and Beyond

Endress+Hauser — People for Process Automation

| 8
_\

Level measurement

Everyday life involves
a wealth of products

Pressure measurement

manufactured with ¢
process applications i * Flow measurement '
U l T :
% ,‘.' | * Analytical measurements
‘ ', ’t > f r.s( ]
- o v Temperature measurement I

.Il

System products and
data managers

We help customers around : Im
the world to run their 4IM—= <l Software solutions

process applications and

=il
process plants efficiently " “ ; :' ! !
~ : B - e : - 2 ) i
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DfMA and Beyond

Facts and figures 2018

billion
euros

¢ -
'.”—

million euros <«

.
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DfMA and Beyond

Our strategic Framework

. VU] / To achieve this goal our products have to be
_ producible as easy as possible.
) -
) @m o The singl ts have to be fabricable to the best
< @7@ EFFICIENT e sing (? parts have to be fabricable to the bes
— cost possible or have to be purchased for the best

price possible.

DESIGN FOR

EXCELLENCE m )
==

We have to change our mentality synchronously: its
about ... Excellence not about Perfection .... .

C OST PDS | T | ON In matters of Quality (=keep what we promise) we

will not make any deduction.

We want to improve our product related cost position further more to
be competitive on a long term.
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DfMA and Beyond

DfMA in the context of our Endress+Hauser Maulburg-Strategie

e Design for Excellence
e All parties
e Early decissions
* Product and processes

e Robust und efficient
Production-Processes

DfMA
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DfMA and Beyond

Our Success Story with DfMA

Definition of strategic goal by 2016

Start of strategic project “Best cost
Position” Mid of 2016

Implementation of BDI DFMA Methodology
October 2016

One Million S savings until End of 2017

E+H Group Process Innovation Award
for the team April 2018

Sister Companies adopt Tools in 2018
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DfMA and Beyond

What happened then - Our new product innovation process

Example Integrative Roadmay

[
T T I = N = I N

e Prioritization of projects to offer the best portfolio to the market

m Example_Aggregated Roadmap
A —+ ([ 29 [ 2 [ 20 [ 202 |
T T = = I N N N Q) E' Prio. 2 Prio 1 definitely i o
*w'—l oq [ = = ]
— . i - -4 ® E; I
— e — 1 0013 8 paas | pcz | prat Stage e
[l—:r — i" =0 2 gate [ D |
ez § = | ® P MS-0 e e — |
Z 2| mever Prin 3 Pria 2
»n E— ———
l_\ Infernal Attrectiveness 0. 100% s -
A
— ol e Which products and solutions have the highest priority to achieve
= . = | our strategic goals
e Evaluation according to external and internal attractiveness
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DfMA and Beyond

Our agile E+H Product Development Process

©

N
Ny
Requirement .s‘\\(’q,
Specification O
Product Test W
—
@ Product
% Architecture | .
) ntegration test
0//’;. Product
(4]
9",% Compongnt I_f
% Specification
Component . QQ
I—; Tests {‘b\'\
Component I—T s@%
Architecture &
Integration test @
Components
Module
Specification

(B) Realization
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DfMA and Beyond

Processing Projects based on Task management according to CCPM

WD Control B Corel

— —~ ot
B
Bls @ B

ﬁmﬁaamﬂ ARG Sl e @

= may. Use of CD-P‘\G&)' (Pusk) £ but: max. Hhroughput
B L. et & ociiovedd by
b"u‘*' O:Tetz WGIJ"VI‘I’Y - eu\'-ry confrol (PULL)
ou disNurbauces - Jul dospaicy o
dlodus 1u Hae +Ruuel
-
e Decomposition of complex steps into mrsnas. TN 16 M ANRAAA 4 fudoh b LA 11
Lynx Trend /- “Started" tasks within Trend /- “Critical Tasks" tasks Trend /- “Completed” tasks Trend /- “Ready To Start" tasks
M M Report Date “the dept. within the dept. within the dept. within the dept.
a series of independent tasks = i - - & __J

15001994 . aenvpa e 8

e Donate all buffer to a central buffer

3
“

1

e Starting tasks only when the predecessor z :
is finished and the resource is available E - .a.....,...w.:z*f,...::':,::‘;,.m.. —

e Controlling the portfolio by consumption of = S °d o i
asn't change roject in “Green” area

ETTC has been decreased @ Projectin“Orange” area
ETTC has been increased @ Projectin‘Red"” area j

buffer

Endress+Hauser L7
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DfMA and Beyond

Results of Stakeholder Evaluation and Employee Survey

Fields for improvement Potentials

Individual & anchored ===p enduring higher value
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DfMA and Beyond

7 fields of improvement for DfMA

Project manager

— Systematic Preparation and
Onboarding of the
production people.

— Understanding of cost

/ structures

1
1
1
1
l
1
Competitor’s analysis ] .
: — Checklists to support
i organizational tasks
! X
1
i 1 ) Preparation . 0
- Pick-up | Checklist — Integration of the findings
! / into the project task list
\ Y
\ (
l----»  MiniCheck-up [«
: b g — Check of the task’s
|
! g A 4 | fulfilment .
s o Check-up < *
1 § Y,
! - All tasks finished so far \
: additional that they will be closed —  Practical Assembly Check
: Check-up during Wrap Up?
i necessary?* - Assembly check done?
| — Secure of the new know
1
‘----P[ Wrap-up ] S/ how
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DfMA and Beyond

Our Set-up Workshop

Project Decision and

| i Development Phase 1
Project Preparation Concept phase 0

Set-up
Workshop

- Preparation of the DFMA- Onboa rding of the people

workshops. e ~ 4@ %
T & And delegation of preparation tasks
- Onboarding of the &) f h' ! 8 prep

production people

- collection of ideas from

earlier DFMA Workshops a

- Review of experience gained — \®/, > Collecti Ng a nd
during Lifecycle of the predecessor . T . .
oroduct ((x Review of existing information

Slide 14 09/09/2019 Dr. Volker Frey / E+H Endress+Hauser LZ1]



DfMA and Beyond

DfA in Brief — Our Two-Pager for short introduction of DfA

Description

* Design for Manufacture and Assembly is a methodology to consider the needs of the production about a
new product and its subassemblies in the early phases of a development project, when influencing is
easy and cheap

* To develop products designed for Manufacturing, Assembly and Automation
+ In the means of holistic workshops

* With the focus on generating new ideas

Predecisions
+ Participants from all disciplines of the industrial value generating process are invited
* All participants attend the workshop all time

* Openness for new ideas and towards the others

Benefit Tools

+ Communication « BDI-DFMA-Tool

* Better understanding of the needs of the
others and of the product

+ Cost reduction

+ Ergonomic and safe assembly

-
=)
=)

Percent
fulfilment

I Development Time

In the early stage of the development, lots can
be changed without major impact

Check-up

Basic Workshop ->
Analysis and

generation of new
Ideas

Follow-Up and
elaboration of the
generated ideas

Slide 15 09/09/2019 Dr. Volker Frey / E+H

Disassembl@}}) Assemblﬁ»» Creativity »})}) Evaluation

The product The product is The participants are All ideas are
interactively reassembled motivated to reflect handled and
disassembled based interactively and all by specific evaluated
on the CAD-Model assembly steps are questioning respectfully an a
and all parts are added to the DfA monetary basis and
registered in the DfA Tool and technically according to their
Tool. and cost wise feasibility

Idea Generation along the wohle DfMA process

Endress+Hauser £Z1]



DfMA and Beyond

The development Checklist to ensure DfMA

11
12

e Goal: anchor the good DfA preparation N
of the Workshops into the process -
flow of the development projects ;

16

17

18

o improve communication of the
target

19

20

21

22

23

24

25

26

No. [Checldist item [ Erledlgt | Kommentar
Endress + Hauser Checldist items
1 Appointment with the moderators to
PP No Dazu mitbringen: Fertige Teiln
prepare DfA
2 Compl{ete Invitation of the team: add No Auch informieren. dass sonst
Checklist and Two-Pager
3
Schedule already existing prototypes No Falls nicht vorhanden: 3D-Dru
4 Prepare Samples if available No
3 Collect other available miscellaneous data No Testberichte, Stiicklisten,...
6 '
Prepare short Introduction presentation No Das Projekt muss am Anfang «
Workshops und des Projekts
7
Organize room and catering No Mindestens Kaffeebatch und
8 T o
Brief DFM Team on topics of the DfA No DFM-Zustandiger bendtigt: Ze
Bitte mit dem DFM-Zustandige
0 Prepare Hand-Out with basic information on No
the project
10
Store checklist of DfA in the project charter No
Ziele dieser DFMA Vorbereitungscheckliste Teilnehmerliste Projektmanagement Konstrukteur Einkauf Produktion

Set-up + Checklist ——

good structured preparation
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DfMA and Beyond

Integration of the DfMA ideas as tasks into the development process

,DfA —ldea processed as a Project Task

AR CACE

O

Pick-up
Idea

* © P Q'N 'l"l'

- Resources will be provided by the project.

M " » H

- Tasks may not be forgotten during Project
execution.

Project
Task

LR
»

- Tasks will be executed carefully.

,Project develops parallel to the DfMA task execution
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DfMA and Beyond

Integration of DfA Findings into the Development Process

DfA Workshop
& G

4

((L ] »

DfA Improvement-
Ideas

Priority

CCPM Project Task Management Tool

..........

Lynx Trend /- "Started” tasks within Trend /- "Critical Tasks" tasks Trend /- “Completed” tasks Trend /- "Ready To Start" tasks
Report Date the dept. within the dept. within the dept. within the dept. p,

150019 @ FMREX DTM Update B Ansiea “ger 3

19000658 @ Layout handling in GeniX Artre eger “

15002611 @ SW enwvelop curve - Genix generation & FW adaptation Patrice (norgeree vs @ Specfication Linearization - new Module MSD Andros g ?

4 EOD-OverviewFage AMSPOM bt ARV © 55D fieldtest: internal and Aurubis £k Setems 1n

02611 @ Automatisierung Test Execution und Doku Pavke vgerin - W5 ® Adpust ProTof requirements Maren Lk 15

o3e61s @ AppsFW: Envelope Paket 2 ke Lasgern W8 © Review interface description Martin Link 8

@ Femware for Dot Matrix Display{Standard HM() Martn Link 21

9 Create scftware Interface descriptions for main unit software . Mamn Lk 0

ice identification MSO in APP Patrkebeaspmrn 15

1o @ integration LP hardware to ProToF Mortn Lk v 1001l @ SW Tests development Pkt 2 Patree Grergmmrn 10

15002458 @ OTM - Test exiating devices / OTU v 1900251 @ BT SW Verfication Patrice Grompenim. %

| Standard [ ETTChasn't changed @ Projectin“Green” area
_ ETTC has been decreased @ Projectin“Orange” area

ETTChasbeen increased @ Project in “Red” area j

Project Progress

ARESE-

DfA Cost-
reduction
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DfMA and Beyond

Mini-Check-ups

(=]

Style:

- short meeting or phone call

4
Mini-Check- (between. Project-manager and Moderator)
up
4
[ Check-up Content:
¥ - Check of the fulfilment state of the action list
Mini-Check-
up Goal:
y -> preparation of the following check-up workshop ->
[ ch efficient and effective flow of the check ups
eck-up
A
Mini-Check-
up
L J . . ..
[ Mini-Check-ups optimized
Wrap-up
+ q
Task-integration Tracking of the tasks
Slide 19 09/09/2019 Dr. Volker Frey / E+H Endress+Hauser LZ1]



DfMA and Beyond

The competitors analysis for a better understanding of the cost structures

El-&@ GHM-MLC420
[—jﬁ Prozessanschluss+Sondentopf
...... B sondentopf
...... [0 op Gewindesicherung (Dichtung) aufbringen
...... 'Ea Prozessanschluss
...... [0 op Sondentopfin Prozessanschluss schrauben
...... [**] op Kieber auf Passung auftragen
Eﬁ Gehduserohr+M12+Elektronik
------ ea O-Druckring (Federelement)
...... [*] op O-Ring mit Kleber benetzen
...... [0 op O-Ring auf Dorn fideln und einfiihren
------ ei Gehduserohr mit M12-Gewinde
=& Elektronik komplett
------ ei Platine bestiickt und geprift
...... # Sondenelektrode
...... [*] op Sondenelektrode anliten
------ 'Ea Kontaktring
fe [¥] op Kontaktring ani@ten
...... E M12-5teckereinsatz
...... [*0 op Pins an M12-Einsatz und Platine
...... [0 op Kieber auf M12-Finsatz auftragen

...... [*] einpressen

...... B Typenschild
...... [*] opwerpacken

Cost structure:

Produkt-Gezamtmenge 10.000

Anzahl der Eintrdge (inklusive Wiederholungen) 28

Anzahl der unterschiedlichen Eintrége 23

Theoretische Windest-Anzahl der Teile 3

OF&-Index 42

Gesamt-Gewicht, o 0,00

Gesamte Arbeitszet, 5 358,93

stiicktei-Kosten mit Werkzeugen (WZ) Sth2, € 30,79

Gezamte Arbeitzkosten, € 2,98

Andere Operations-Kosten pro Produkt, € 3,00

Gesamt Stickieil-Kosten Stk1 ohne WZ-Kosten, € 015
Gesamt-Kosten inkl. Montage- | ohne WZ Kosten, € /17
Montage -Werkzeug od. Vorrichtungskesten, pro Produkt, € 013
Herstellungs-Werkzeugkosten (WZ) pro Produkt, € 0,60
Gesamt-Kosten 5tk pro Produkt, € 3992

Das Diagramm zeigt eine Aufgliederung der Kosten pro Produkt

r.1unta%&- Werkzeug- &
‘I.Fu[:ric tungz- Kosten, €

Andere Operations-

Kosten, € 3,00
n Stickteil- Kosten
Arbeits- Kosten,
€558
Gesamt-Kosten
St Etm
Produst, €
39,97

Stickieilkosten HErst"-'”””EH'\fErkZEuggmsten
g (WZ) pro Produkt, € 0,60
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DfMA and Beyond

New Process-module assembly-check

New-Product-Introduction
Management

DFMA-Process

1%

Integration Why?
— Check-up - integrated topic of check up

! ! - all necessary people at the table
- save an additional meeting

99

>0

Video-analysis of the ease to assemble

Y

Ordering of the tools

Validation of the Results
Theory =P Reality
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DfMA and Beyond

Idea conservation / management

Production Processes according to ISO 8580

|
' I | I ;

Primary Altering Material

Main Group Forming Reshaping Cutting Coating SEREI
Sub Group Drilling Milling Turning Scraping
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DfMA and Beyond

Anchoring of the DFMA Workshops to our E+H development Process

Freigabe MSO

S2
e Set-up Checkliste
H Set-up ;\\'OQ
Requirement . g‘b
. . 0\\
Specification Q
Konkurrenz- <
Pri est N
I analyse <\
durchfiithren? Q

@ Product
c?o Architecture 5 |
) ; ntegr; test
c}//t‘o teee- Pick-up —Vorbereitungs- duct

(&) e
e//'é Component heckliste
% Specification

od

5 Suton integration by checklists

Archi
i | )\
fy onert:tesSt @
m — f Organizational and timewise
List

(B) Realization

E+H Development Standard
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DfMA and Beyond

DfM Cycle — our continuous cost optimization process

New Part from

Cip
Development

Changed Part
fro Change
Management

Change of
Supply Chain

lllll

7

File DFM-
Evaluatio

Prepare Data/Tool
Before Workshop

N
File Run
Results DFM
—= and Report Workshop
%
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DfMA and Beyond

DfM Process Integration — Setting Order

Grapping part information from Database

= S5:\RapidPrototyping\STL_Files

~ = RapidPrototyping

5

RD_SE
ROP_Druckmittler
RDP_TIV-Abstimmung
Reklamationliste Versand u
Repairs
Risk-Management
Roling_Sales_Forecast
Round_Table
RPE_VWE
RS5_Rohrstecksystem

A Y " L AR T VY
| Il TRl 1 Sl 1l Rl 1l 1 Sl 1l R 1

]

Filing DfM Order to Order-Pool

Fa
Marne
A | B |1 € | D | E |l F | 6 | H | | J | K | L
3D Systems Drucker - ProJet MJP 2500 PI Datazheat
L] DfM Study Y S ema“ TUCKEr roJes I.I!I Printer / Waterial
max. Modellgrofe (xyz) 285 x 211 x 142 mm, Auflisung 32p
Comp leted Baumaterial Visilet M2 RCL = UV hartendes Acrylat (Polymer) Safety Dats Shest
2 Farbe: klar / transparent Materizl
InProcess 1 : _ _
Neuer Eintrag Speichern/Schliessen 30 Systems Drucker - ProJet MJP 3600 Max Datashest
Opw max. Modellgrofie (xyz) 298 x 183 x 203 mm, Auflbsung 32y, 29y, 16p P
I . L Baumaterial Visilet M3 Crystal = UV hartendes Acrylat (Polymer) Safety Data Sheat
TEEtkﬂrp er 3 letzter Eintrag loschen v | techn. Problem Farbe: natur / durchscheinend Material
- . -  E— NUR fiir OPW ————] 1 Gritere Teile missen geteit gedruckt werden und spdter wisder
TEStkl:l-r er 01 k_lEIrIEr O rDBEr geflgt werden (z.8. klsben, verstifien usw.)
4
5 | Eingabe Assistent X .
= = . 6 |Name Abt. Tel. Oberflache | Datum xT
B _Narge hensweise Ra p id P ooty pir 2064 Raphact schonnarat TPM | 1844 |sensorkien [donL+P | unbehandet |25.10.2017| 3
. . A0B5 Raphael Schonhardt TPM | 1844 |sensorkien] Erl d ress+ H auser EI’ ld on L+P | unbehandet [25.10.2017| 3
B druckring_y7_frontbuendig.stl 2
— =S AQFE | Raphael Schonhardt TPM 1844 |haO7_heh_| d on L+P unbehandelt |25.10.2017| 3
n ] gehaeuse_entegris_y7.stl 4067 Raphael Schonhardt TPM | 1844 |sensorken i ldon L+P | unbehandel [25102017| 3
4068 Raphael Schonhardt TRM | 1844 |Kemmblock Housi ng VI8 lyonLer | unbenander |25.102017| 3
A0RY Martin Kropf TTD 2048  |LED-lichtkuf (first packg unbehandet |26.1020M7( S
A0T0Q | Raphael Schonhardt TPM | 1844 |sensorklen] ~ MAME: | Alexander Scheffs| j ldon L+P | unbehandet |26.10207 | 3
4071 |Michae! Lais TPM | 1887 [170109_ha Abteilung: IV ldon L+P | unbehandet |26.10.2017| 3
A072| Michael Lais TPM | 1987 [170119_hd ldon L+P | unbehandet |26.10.2017| 3
AQ73|Rolf Schwald ToC | 1393 |lLu_pverd Telefon: I 2015 F fur L+P |nachbehandett| 02.11.2017 | 7
4074 |Giuseppe DiCosola TPM 1408 (display_un Modelldatei: F .| lons unbehandet |02.11.2017| 5
475 |Giuseppe DiCosola TPM 1408 (Ip_display_| odelldatel- I 340833-0000.51 | _I ions. unbehandett |02.11.2017| 5
4U?E_» Giuseppe DiCosola TPM 1408 (Ip_display_| Anzahl: I z Stuck ions unbehandet |02.11.2017| 5
AQT77 Raphael Schenhardt TPM 1844 [sensorkien| jd on L+P unbehandet [03.11.2017| 3
4078 | Michae! Rastzer OO | 2045 |gehacuse| Abmale: @| XI Y| & Z I i unbehandett | 07.11.2017| 3
Wichael Raet TDO | 2045 |druckri : behandett |07.11.2017 | 3
4079 Micha! Rastzer eSS Projekt: [ 15002685 - 76 Piattform System Pflege.~ | unbenande
4080
4081 Oberflache: I unbehandelt j i)
4082 . .
= Fertigstellung in I 5 @
4083 < < ~1 Tagle)
4084 |
4085 3 | Hilfe | Eintragen | Abbrechen |
4086 |
4087 |
4088 \ | | | |
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DfMA and Beyond

DfM Process Integration — Reporting and Storing Results

Grapping Part for Analysis File Report in DfM Database and SAP
©)

STL-Export x

" Rapid Prototyping |

2 v
Neuer Eintrag Speichemn/Schliessen W

3 letzter Eintrag ldschen \/ techn. Problem @ 1 1
[ E— NUR fiir OPW E

Koordinatensystem

[% Standard -

Format

@ Binar () ASCI

g'_ E Negative Werte zulassen

6 |Name | Abt. | Tel. |Dateiname i
4064 |Raphael Schonhardt TPM 1844 |sensorklemmung_konzept!.stl Abweichungssteuerung
4[]55_ Raphael Schonhardt TPK 1844 |sensorklemmung_konzept2.stl Sehnenhihe: 0.0059400 -
406G |Raphael Schonhardt TPM

1844 heh_bearb_.stl
Winkelsteuerung: | EXRIT -
[] sSchrittgrofe: 2 964044

Run DfM Analysis in a permanent Team
i —

I IR E— -+ Dateiname
— Tell
! ; Hosten, €fix ﬁ
-| Grunciplstte '
T Teile-Narme o - 340833-0000
=21 he TeleMummer [, EEE Ridzra | | A Mok S 47
e - o
1+ 3 Gesamtmenge 100000 - FFrosess
L= 1 2usson
. — Umhillungs-Form —_,_",",,, . " Nieszeug | | B Adomalecher Sandad 35
[ = Sanil, Automaioch
. == Eis
= = . b o Ep——— i | =T Anwenden OK Abbrechen
— ‘  Marusier Sancul- Nearighery 072
[ Ungetahre Abmessungen der Umbdllenden, mm——————————————— ‘rr ......... - - ‘Sanall, Menosl
- & Algendng Kupterkgenng
ID ID Durchschnittiche Dicke =
- @ @440 = B D Dk a1
; R Dk, Hefitsnner
—Isert Emformu;.gs Richturg T i i P
o e )
W | . B £ gl E
- Feud
= Al ipferkginrg
0 0 }; .-
—
D ]
Wahle Prozess und Material | =
v
)
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DfMA and Beyond

Rapid Prototyping und Cardboard Engineering to validate the Results of DFMA

Validation of the

Preparation of the Built of the Cardboard Assembly
Workshop .

™

Standard-Parts Stereolithographic
toolbox Parts =>

e Side Frames Video Checks of

e containers Efficiency and

e tools, ... Ergonomics
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DfMA and Beyond

Work Instructions Next Generation — Set up of the Line at E+H

TS [F R

Lm
-
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DfMA and Beyond

Work Instructions Next Generation — WING at E+H

Endress+Hauser

ujy

Seriennummer: J4002101134

4 80807194 - C05369
PickByPicture

Abgelaufene Montagezeit: 0:01:33

Endress+Hauser 431

3Nm

n

e o _(w[o]=

Je 4%

<

> Pos. 506
Pos. 507

Fertig
Bitte montieren Sie das Gerat gemag der Darstellung.
Abbrechen 07.05.2014 15:28:18 NUM=, ZPOS=; FILE=Scheibe_Kegel_Schrauben.bmp; X=0; Y=0; STEP=4; PRIO=1; WIDTH=500; HEIGHT=400 -
07.05.2014 15:29:18 Bider werden dem hinzugefiigt.

07.05.2014 15:29:18 NUM=; ZPOS=; FILE=Horn_Federring und Nordiock_Text.bmp; X=500; Y=0; STEP=5; PRIO=1; WIDTH=300; HEIGHT=400 -
07.05.2014 15:29:18 NUM=; ZPOS=; FILE=Horn_Federscheiben.bmp; X=0; Y=0; STEP=5; PRIO=1; WIDTH=500; HEIGHT=400

1529 ||

DE . fmrw
B Groso0s ||
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DfMA and Beyond

Video Based Time-Studies — Basic Data for DfMA

e Technical Controlling (Time-Studies, Productivity, Target-Cost)

e Standards for Time Studies at E+H: REFA-Time-Studies

e Product Cost Calculation, Make or Buy Decisions,
Process-Cost Estimation

e Master Data Maintenance incl. Phase-Out-Process

e Master Data for Data-transfer to APC’s

e Self Made Tool for Tracking the work-Steps
with automated time registration
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DfMA and Beyond

Video Based Ergonomic Analysis

e Based on the automotive methodology EAWS

e Adapted to the needs of Video Analysis and to E+H
e Similar to DfA the movements of the people can be selected

* The tool evaluates the movements and calculates the stress
factor for the people based on tracked parameters

e Measures can be attached directly to the process sections with
the highest stress factors
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DfMA and Beyond

Summary

e DfA from a managed task to an integrated part of the E+H process landscape
e DfM as an integrated and automated process at E+H

* New tool assembly Check as a first evaluation of the DfMA process

e Systematic design of the production line based on results of the DfMA

e Video based Time Studies and Ergonomic Check as a useful enhancement of the
integrated Engineering process at E+H

e

\

Thank you for your attention!
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