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Steering future Engineering Processes with System Lifecycle Management -
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Digital
Transformation

Component Supplier System Supplier

WE can’t design tomorrow’s products with yesterday’s engineering methods, processes and technology.

Source: SysLM Project @ thyssenkrupp Steering (2022) Based on: Eigner (2021) System Lifecycle Management
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Steering future Engineering Processes with System Lifecycle Management
Digital Transformation Roadmap

PROGRAM OBJECTIVES

MAIN CHALLENGES

Digitized Enterprise & Business Model Engineering Backbone

Autonomous Driving, Steer-by-Wire Modernization of Engineering IT Environment
O \ / ©
DIGITAL TRANSFORMATION DIGITIZED ENGINEERING
From Component Supplier to System Provider Closed-Loop Engineering Processes

Time-to-Market, Comp|EXity Efficiency, FGXIbI'Ity, Traceability Modularization and Standardization

in Requirement Management,
System Architecture, MultiCAD Data Management,
Engineering and Manufacturing BoM Handling

thyssenkrupp steering strives for integrated engineering processes with an end-to-end view of product-related information.

Source: SysLM Project @ thyssenkrupp Steering (2022)
thyssenkrupp Steering @
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System Lifecycle Management
Engineering IT Perspective

D)

 Limited functionality and process support

Current Engineering IT Architecture

» Redundant data handling and heterogeneous tool landscape
» Document centric approach based on mechanical engineering

Past Erge ooty
.) Future Engineering IT Architecture

» Advanced out-of-the-box functionality

« Efficient process support and consistent traceability

* Product information is managed in system models
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Source: SysLM Project @ thyssenkrupp Steering (2022)
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In Anlehnung an: Eigner (2021) System Lifecycle Management



System Lifecycle Management
End-to-End Engineering Process View

Providing standardized Data Exchange and Information access along the Product Lifecycle to enable a Digitized Engineering:

Requirements Engineering Model Based Systems Engineering Engineering Bill-of-Material (E-BoM)
° ° °

@ g g
Application Lifecycle Management MultiCAD Data Management Manufacturing Bill-of-Material (M-BoM)

Modernization of PLM environment towards System Lifecycle Management with connected and closed-loop Engineering

Source: SysLM Project @ thyssenkrupp Steering (2022) PLM = Product Lifecycle Management CAD = Computer Aided Design  BoM = Bill-of-Material

thyssenkrupp Steering
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Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering — Overall Project Approach

Backbone o

Teamcenter Extemal  {> _ - Libraries
. Internal Requirements I
PLM Requirements Representation to fullfil traceability
Representation L L N
(Product)

Doors, ReqlF, etc. External _-’Intemal Reguirements
Re{?::tzrr::"ts System Requirements PH SW Req & Mech Req
Polarion Re?:lliﬂim
ALM
(Software)
Additional tools ﬁ'ﬂgﬁﬂ'ﬁ'@'@ AUT@SAR XHRA :—:

Source: SysLM Project @ thyssenkrupp Steering (2022)
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Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering — End-to-End Process Perspective

1 TORQUE MANAGEMENT

[TORQUE-MANAGEMENT]
EPS TORQUE MANAGEMENT

e e

[ o roerm c mes

(ranazer) oo

to exchange requirements, along with its associated metadata, between software
tools from different vendors.

Customer ||_ Requirement Document Teamcenter } Representation ——1|
|
|

P w g
‘ xH |
ReqlF - D, Specifications ReqF Polarion

Source: SysLM Project @ thyssenkrupp Steering (2022)
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Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering — Breakdown Requirement Documents

“Increase efficiency and quality throughout the bidding process”

Y Fa. MU pavickSCHAFER  Logout
4/4 Ergebnisansicht: FUNC_EPS_TORQUE_MANAGEMENT - v1.6.pdf v0
FUNC_EPS_TORQUE_MANAGEMENT - v1.6.pdf [o Y | TR g g | L B msanE g oD g me £ | mEEQRaE e
C u Sto m e r B —— RENAULT - EPS torque EPS = 1 Information ;ng S “up:“g:::::gmy erfdewibms
Requirements
Authoring Tool
Evaluation of customer Provide «Line-by-Line»
Import and breakdown : : i th
the customer requirements requwement_documents_ and reqmrement Sp_ECI Ications wit
document specifications also with stakeholders in downstream
re-imports and comparison processes
Source: SysLM Project @ thyssenkrupp Steering (2022) [:em (2022)]
thyssenkrupp Steering @
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Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering — Critical Path along the mechatronic “V-model”

Critical Path along the Mechatronic «V»
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AM-PACK - The Automotive and Mechatronics Package to POLARION

Source: SysLM Project @ thyssenkrupp Steering (2022); VDI 2206 (2021) and cip alpha (2022)
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Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering — Critical Path along the mechatronic “V-model”

Examplary linking of wokitems Critical Path along the Mechatronic «V»
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Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering — Workflow and Status Network in Polarion

Basic Training -

Patrick Schafer
My Polarion

- Documents 8 Pages
» B3 Default Space
» B3 00 My AM-PACK
» B3 09 Development Project Manual

- FS 10 Customer Requirements
Specifications

Index

[

2_ Basic Steering
Ambrus CRS Test
CRS Basic Steering

CRS Example

B
B
B
B
B

CRS Example - Reused from
GRS

CRS Test Beispiel Gamze !l
CRS Test Beispiel Patrick I!
CRS Test Tobias

CRS Testimport MMA 2022-
08-08

[

CRS Torque Management

CRS_Test_Nissan Green

Purchasing Guideline

E3 11 Own Requirements
Specifications

5 115 Own Requirements

= w

(3

CRS Torque Management

‘ Hide My AM-PACK Control Window

Version of this Document as a Template: EN.02

Table of Contents

1 TORQUE MANAGEMENT
1.1 LOGIC BASIS
1.2 BASIC ASSISTANCE CONTROL
1.3 YAW DAMPING
1.4 TORQUE HYSTERESIS MANAGEMENT
1.5 ACTIVE RETURN FUNCTION
1.6 DAMPING
1.7 FRICTION COMPENSATION
1.8 INERTIA COMPENSATION
1.9 RACK-END NOISE
1.10 PULL-DRIFT COMPENSATION
1.11 SHIMMY COMPENSATION
1.12 TORQUE STEER COMPENSATION
1.13 LIMITED SLIP DIFFERENTIAL COMPENSATION
1.14 ACCELERATION LIMITATION
1.15 REVERSE LIMITATION
1.76 ANTI KICK EFFECT
1.17 BATTERY DISCONNECTION
2 OUTPUT RAW ASSISTANCE TORQUE
3 Test Workltems
4 Informaticn on this Live Document
4.1 Legend
4.2 Change History
4.3 Statistical Reports

BT-3559, Information, 71,
fu m:tions..l

Introduction

The aim of this specification is to describe EPS software functions described as performances objectives.
The real function code is the supplier's responsibility.

The size characteristics and number of tunina maps are defined in [ELEC - TS1.

mal, 8, - Intreduction The aim of this specification is to describe EPS software

Polarion

Ronuiermonts tereh:

ReqlF

Source: SysLM Project @ thyssenkrupp Steering (2022)

thyssenkrupp Steering

O |kE - c-

= %¥ Work Item Properties e 10))

IH BT-3559 - Introduction The aim of this specification is to describe EPS software functions...

Properties

Kind:

=
“Status: | 21 Under appraisal

Assignee(s)

|

Assignee Role:

Due Date:

H

|NR|InappIi:abIe =
*Spec Char (VDA): Server

*Severity: | |_0/No Chance/Ris| Info

Katja Tiringer - | *

A AM-PACK Contrel Windew - Goagle Chrome

Basic Training

A Nicht sicher | alwappol01/polarion/ampack/web/apps/contr

0 Custom

Severity Comm: Links
Reference Comm: Workflow
Own Comm:
History
Customer Comm:
Fields
*Change Indicator: void .
Edit
Appraisal Comm:
Links
"Comm. Indicator: void
. ‘: Workflow
Custom Obj Status:
Round-trip Status: W

Links
Edit Links

A (P) is below (subordinate)
HF3553 - CRS Torque Management

vorkitem/edit/worl

R L
EZ CRS Torque Management

Workltem
21 BT-3559 - Introduction The aim of this specification is to describe EPS s¢

.

1 Updated

21 Under appraisal

— !
(_ Conditionally accomphshab\ej

(ﬂ Acccmp\ishablej (ﬂ Accomplishable off pmducl) (ﬂ Not to be

Transition
Current Status

2T under appraisal

14 | October 2022 | PLM Road Map™ EMEA & PDT Europe 2022 | Steering future Engineering Processes with System Lifecycle Management



Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering — Requirement Documents managed in Teamcenter
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Steering future Engineering Processes with System Lifecycle Management
Requirements Engineering — Representation in Engineering Backbone
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Steering future Engineering Processes with System Lifecycle Management
Integrated Product Structures to enable Closed-Loop Engineering Processes

Requirements
Engineering

solution principles to enable

modularization and standardization

Functional Groups

Requirements Specifications and Functions

& Technical Specification

Integrate Requirements
to establish a Linkage to
downstream Engineering

Processes

Source: SysLM Project @ thyssenkrupp Steering (2022)
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Establish functional structures and

Functional Structures

Top Down — Cross Domain Topics and Definitions
e — e ey Structure and increase flexibility by creating

Configuration and Change Management
Ensure consistency of products throughout the lifecycle

Bridging the gap in a mechatronic product

domain specific BOM views

Mechatronic E-BoM Structures
Linking Mechanicg, E/E and Software

Solution

o D-BoM
Principles

Cross-Domain

Linking Function Design BoM

and Behavior
to Technologies

Reuse and Standardization
Efficient engineering with high product knowledge

Bottom Up — Solution Areas
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M-BOM
Manufacturing
E/E-BoM SW BoM for
Software Work Preparation,

Development Logistics,
Purchasing etc.

Cross-Domain
Design BoM

Enable an integrated and comprehensive product
configuration as well as a high reusability

@



Thank you for your kind attention.
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