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PRESENTER

Olaf Hilla, WABCO

* University of Hannover, Dipl.-Ing. Mechanical Engineering
e Since 1998 at WABCO GmbH in Hanover
* Team Leader “Mechanical Design Technology”, Expertise:
— Design Reviews
— Standard Part Management, Standardization
— Design and verification of screw joints (VDI 2230)
— Geometric Product Spezifikation ISO 14638 (drawing quality)

— Competence Center for Sealing Technology
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ABOUT WABCO: THE INDUSTRY’S TECHNOLOGY INNOVATOR

WABCO is a leading global supplier of technologies and In 2017:

services that improve the safety, efficiency and

connectivity of commercial vehicles. $3 . 3 B 15 . OOO

Annual Employees in

Founded nearly 150 years ago, WABCO continues to revenues 40 countries

pioneer breakthrough innovations for advanced driver

assistance, braking, stability control, suspension,

transmission automation and aerodynamics. 10 Years 27Factories
S o NYSE listing 3 Test tracks

WABCO P MOBILIZING % %
) VEHICLE o
% |NTELLIGENCE

Y i. = B Y eans - ‘v’ ' : x
: W | : ) LNE : -~-_=_;-_“‘; [ I :,
=, S | 00
— e — e = === e T 1
K i \El ":' Bl E,': ‘4‘” [ “5‘ s v. . ‘.'w #

Engineers Patents
worldwide granted

WORLD of
& DIFFERENCE

All figures relate to 2017 unless stated
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A RICH PORTFOLIO OF TECHNOLOGIES

BRAKING
CONTROL

Air Processing Air Brake Valves EBS & ESC

Air Management
Compressors Systems

Transmission
Automation

Steering Control Ak
Suspension Control

Electronic Controls &
Monitoring Systems

e\n"’r‘ Car Products
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WABCO
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CAD/PDM ENVIRONMENT

PLM contains all CAD data, technical documentation / process workflows

— CAD-system CREO (PTC)
— Windchill PLM (PTC)

— All part numbers, organized in product groups with defined
user roles

— All documents of a part no. that are relevant for its release

— Release status and tech. attributes are associated to part
numbers

— Control of release and other workflows

— “Request new standard part”-workflow
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ﬁ Products = 6460 EDS-Actuator - pneumatic, WABCO = __ Parts

Actions ~ | 48 Mechatronic Part - 8101610064, Hexagon flange bolt DIN6921-M8x30, WABCO, A.11 (Design)
Reference Documents | CAD/Dynamic Documents | Alternates | Substitutes | Described By Documents

= Reference Documents |Default
& il = B [ b =)

Add  Associate New Remove Copy Paste Paste Selection Plot portal

Mame Change Mumber Language Key State Version
(i) Compenent Drawing (Doc 007) @ 083720 ML Released A
(i) List of documents (Doc 613} 089919 ML Released B
(i) OEM Spare Part dentification (Doc 944) @ - EN Releasad -1
(i) ECM-Engineering Change Nofice (Doc 022) 088720 DE Releasad =)
\!) ECM - Engineering Change Notice {Doc 022) @ 088720 EMN Releazed -1
(i) ECM -Engineering Change Nofice (Doc 022) 059919 EN Released =)
(i) ECM -Engineering Change Notice (Doc 022) 059919 DE Released -1
\1) List of Documents JED (Doc 918) 000006 ML Released B.1
J) List of Documents JED (Doc 918) 000006 ML Released A
(i) JED Specification (Doc 008} @ EN Released E2
é) List of Documents JED (Doc 918) 091478 ML Released E1
J) List of Documents JED (Doc 918) 091427 ML Released B.1
(i) JED Specification (Doc 008) @ 157246 EN Releasad E4
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STANDARD PART MANAGEMENT

History of the standard part management CAD data,
Tabular Layout Matrix

Documentation

 History: DOS-database -> Excel-listes
(75.000 documented parts)

« 2012: Classification and Tabular Layout Matrix
adopted to DIN 4000 and uploaded into PLM

* Only relevant standard parts were classified (only
purchased parts; approx. 8.000 Teile)

+ Classification in two levels (Main class/Sub class) Wilgl?l(\:/lhi”

« Material and surface protection already existed as
attributes in PLM

o RRR— WABCD
—
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STANDARD PART MANAGEMENT

Example for classification attributes in PLM

Classification

Techn. attributes

[ : |1 : |

Ll MName Part Standard State Part Class1 t Pari Class 2 Material Material Surface Protection | A1 E c E
nos74 Cheese Head Screw 1304762 sim Released SCrew medric JED-051ME JED-371-1 Ma 30.00 258.00

50394 Cheese head screw... DING312 Released SCrew metric JED-03104 JED-236-0 Ma 30.00 23.00

50194 Cheese head screw... DIN7934 Released sCrew metric JED-03104 JED-236-0 M@ 30.00 22.00

19314 Cheese head screw |... 1504762 / DIN912 sim Released SCrew metric Stesl JED-257-0 Ma 30.00 26.30

00264 Cheese head screw |... 1304762 f DIN912 Released SCrew medric JED-051M4 JED-256-0 Ma 30.00

01924 Cheese head screw |... 1304762 Released SCrew metric JED-031M6 - Ma 30.00 2383

2454 Cheese Head Screw... DIM 6912 Released SCrew medric JED-051M5 JED-247-0 Ma 30.00 23.00

30774 Countersunk head sc... 1502009 f DIN963 Released SCrew metric JED-03104 JED-236-0 Ma 30.00 2285
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IMPLEMENTATION OF GEOSEARCH

Reason for GEOsearch/ “User pains”

* Unknown saving potential by increased re-use
of parts

* No opportunity to find similar parts in PLM

Method for Business Case

* Analyse/categorizazion of parts created within one
year

* Estimation of development costs and tooling
costs per category

* Estimation of the potentially increased re-use

$$$
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IMPLEMENTATION OF GEOSEARCH

Implementation Strategy
* Which models to be imported?

* Exclusion criteria: e.g. ,no prototypes®, ,no assembly state”
* 80.000 imported models (15% of existing 3D-models)

» Catalogue structure
* No supplier catalogues (enforce re-use of existing parts)
* Product Group structure

* Who can use GEOsearch?

* All CREO users (300)
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PART PORTFOLIO MANAGEMENT

Organized in Product Groups

* Pre-GEOsearch: No way to intuitively / visually analyze the
part portfolio

* Show Product Groups as catalogues
* Traffic lights (preferred parts, "Not-for-new-design")

* Import classification attributes of standard parts from PLM
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IMPLEMENTATION OF GEOSEARCH

Implementation effort

* Project

* Kick-Off Workshop with CADENAS, end of 2015

* Installation and customizing, ,several weeks”

* Importing 3D-models, ~3 months

* Preparation of training materials

* Roll-Out

¢ Official release in 2016 (inform users) @ vone

Conduct global trainings training material
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GEOMETRICAL SEARCH WITH CAD/PLM, USER & SERVER WORKFLOW

PLM Trigger/Script Job:
CAD =>Fingerprint
generation

Start

| result lis

|
(A e
7 |
A search ) xference

-

[from CADENAS]

WABCO
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NEW TOOL = NEW PROCESS

Implementation of GEOsearch/“Re-Use” into the WABCO Product Engineering Process

Product Engineering Process

.. Prototype Series Industria- . . - .

‘ Design Review:
Re-Use analysis completed?
Work Instruction:
“Check potential Re-Use with GEOsearch®

+ Key Performance Indicator (KPI): Monthly analysis of all devices with new prototype release (ratio of ,re-use of parts
/all parts®)

S —— WABCO
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