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Motivation: Efficiency boost through standardisation /A ARENA?2036

DIN AO
Warum Normformate ?
i » HERSTELLER
Die Zahl der RohbogengriPen und Rollenbreiten wird vermindert. DIN A1
Herstellung und Lagerhaltung wird vereinfacht
Preislisten werden Ubersichtlicher, Kalkulation wird einfacher.
Die Typenzahl der Druck- und Papiermaschinen verringert sich.
‘ HANDLER
DIN A2
Die Lagerhaltung wird vermindert, unniétige Kapitalanlage fir wenig
gangbare Formate féllt weg.
Preislisten werden kirzer, Kundenabfertigung wird beschleunigt
DIN A3
VERBRAUCHER
(
2N [ DIN A4

Die Handhabung und Aufbewahrung von Schriftsticken und ven
Drucksachen wird erleichtert:

Die Papierbeschaffung wird vereinfacht-

Gerdte und Mibel werden besser ausgenutzt und zweckmapiger.

Image: Mercedes-Benz AG, www.bordnetze.eu


https://www.din.de/de/din-und-seine-partner/presse/mitteilungen/herzlichen-glueckwunsch-a4--878664
https://www.din.de/de/din-und-seine-partner/presse/mitteilungen/herzlichen-glueckwunsch-a4--878664
https://www.din.de/de/din-und-seine-partner/presse/mitteilungen/herzlichen-glueckwunsch-a4--878664
https://www.din.de/de/din-und-seine-partner/presse/mitteilungen/herzlichen-glueckwunsch-a4--878664
https://www.din.de/de/din-und-seine-partner/presse/mitteilungen/herzlichen-glueckwunsch-a4--878664
https://www.din.de/de/din-und-seine-partner/presse/mitteilungen/herzlichen-glueckwunsch-a4--878664
https://www.din.de/de/din-und-seine-partner/presse/mitteilungen/herzlichen-glueckwunsch-a4--878664

SILS - TP0 DIN Norm and DIN-AK51 /» ARENA?2036
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Product

What should a wiring harness look like to
make it easy/ier to manufacture and
assemble using automated processes?

How can the wiring harness be split into
units that can be automated?

How can the wiring harness be structured,
modularised and de-meshed?

What specifications shall the components
of the wiring harness meet?

What geometric, mechanical and
process-related requirements must be
met?

Production equipment &
process technology

What might the automated production of the
wiring harness look like?

How can the wiring harness be fitted into the
vehicle body automatically?

What process technologies do we need for
this?

How can we ensure that quality inspection for
all process steps can also be carried out
automatically in-line?

The role and benefits of standardisation:

Ensuring compatibility and interoperability between...

Assessment of the level of automation

ARENA2036

Information & data

What parameters are required during the
development process to enable the
developer to check whether their design
complies with the design rules and is
therefore automation-friendly?

What does an end-to-end digital
process chain look like, so that a
machine knows what to produce?

How can we simulate and compare
which processes are better suited to
automation and which are worse?

* components with machines and tools

 individual wiring harness modules among themselves

* wiring harness with mounting technology
* engineering data relating to components, machines and processes



The big picture of standardisation for the automation of the value chain /A ARENA?2036

DIN 72036: )

» Design rules for concept, design, Applicatio

manufacturing and components " Design rules HV
Component RF

Modular
contact carrier

Automation rip

Existing WH specific data exchange
formats:

* KBL, VEC Design of

conformity

Design of
conformity
extension

Motivations:

* Rule/Recommendation

- Optimize variety, Enhance process, Design rules Design rules \

I () i
P . Additional
Application level: Content DIN72036:2024-06 Design rules
« LV (V1+), HV (V2+), RF (V2+) Content DIN72036:2026-04
Overarching capability for automation through broad standardisation: Content ,DIN72036:2027"

» A consistent digital description of all components, processes and machines

» Consideration of the capabilities of specific production systems in engineering
« Simulation capabilities, autonomous adaptation and optimisation

» Cross-disciplinary collaboration

* Quantifying the degree of automation



DIN 72036: Design rules /» ARENA?2036

Strategy phase: Ongoing strategy for vehicle models and superordinate development of functions >

Additional

8-4 years before SOP 5-3 years before SOP 4-2 years before SOP 3-0 years before SOP .

Design rules
Transition to the Wiring harness concept Wiring harness design Wiring harness
individual project phase phase industrialization phase

Components 0 WH concept a WH design

Steckverbinder +  Partial WH with a lmitec vanety of contact oK Nec OK
e Basic wiring harmess concepds: X camers and oores
«  Mogichs! wenky unleschisdiche Kammergrahen f . £
- *  Use B8 low process i Al o { 3 { | +  Limit cable lengths
« Autpmatisenangsfraundiche Sekundinerregelumgen | AR passihke | | b |
i i +  Limit the variety of cable cross-sections
» Zugangsbereich Kammern und Storkoaturen + Preferential use of avallable process echnokagy. | ¥ | ; , 3 | !
] +  Diffarant wire protection componems ypas

I
] KL G Awoiding processss for which there is no exsting | i shoukd be usad saparately and not in

- ® 1 - - —— I. k I < ‘: «
Procass wohrology. SUEDOING New process I { F combintion (
Anbauteile ) a ‘ tachnakages for aulamatian |
# " . ' —
I Lo

. Limit the variaty of process technologias s
Schdumtlllen, Abdeckkappen Develop terminated partal WH. |Harding of | Fartal®h pinning par partial WH '

Kontakttaile additional components, &g non-eleciical ones. ) - do h
+  Limit the number of cores for splice - [
Grefifidchen, Zufithrung ou Crimpwerkreuge, Schinmyepressursg Enabie imiled connection depth ang r connectors Beoiide b i
. Inrrinated partial WH with distinet elemantarg =] kS r 1 r 5 |
mashs | n +  Defing access Areas for 100k L * ;
Dichtungsslemants o DI'I | - ] + Use automation.friendly components | M2 !
Werkzewge 105 Sammedabdichaungen, Farm won EADS, = . I o '
[ { | +  Where possible, use e same coonection ) :
Elekirische Leitungan ' e Rl I:II_I — technology (&G cnmping) %oar conlact pars o U '

Richibarkal. Vamsifarticlige, Abachimung, Hy-R-Laiang, |

e WH production
. E.T::;"r.'ﬂ.;fg“mt"”M"""”””"M""'iw e E;!_E'.J:EE‘:H[I: 2 [ Process level 1 > Block loading >> Assembly process )

Thez darce recuired io pin a condact elemens inko & -

pontact carmer miust nof exceed the foros that the N g N\ ot wire o insart form wiring ) ) instll HV foam
wire can withstand without buckling f it m.dﬂ 44 C ; length tarminal harness install clip distributor grommet
-_—— ,L t -
It shauld B poesibk 1o manufaciung 30 WH using . - -
20 rauling mathods = ! ”
4_\—‘/‘: . Process step T)
-t
- contact

assemble hest \ insulate & sesl end

ax Ml 3K \ J shrink tubing /> splica )
\% %L Degree of
conformity to DDAB DDAT DDAC

\__the standard

installcable

install wire E duct >
protection
install
grommet

crimping




DIN 72036: Design rules, examples /A ARENA?2036

Table A.41 — 949111 — WH design — Define variants of wire protection components for HV wiring

Table A.11 [— 866354 — WH concept — Define parallelism of]cable routing harnesses
- _—
[Design rule Identification number Design rule Identification number
The connections between contact carriers of a partial wiring harness shall | 866354 The maximum number of types of wire protection components used (for 949111
meet defined requirements with regard to pin assignment. example, tape, corrugated tube, fabric tube) shall be specified in the HV
Application level ~ Wiring harness level Category wiring harness.
Low voltage: O Vehicle WS, 0 150 % WH, O WH, & Partial WH | O Component specifications Applicationlevel ~ Wiring harness level Category

High voltage: O Vehicle WS, O WH, [ Partial WH WH concept O Low voltage: O Vehicle WS, 0 150 % WH, 0O WH, O Partial WH | O Component specifications

- : e Classification of design | | i | O WH concept
Radio O Vehicle WS, O 150 % WH, O WH, X Partial WH g High voltage: O Vehicle WS, WH, O Partial WH

y . O WH production WH design
frequency: O Vehicle WS, O 150 % WH, O WH, O Partial WH

. . O Radio frequency: . i
it FT—— L rule I n cI u dl ng O WH production

e Component(s): component-independent O Optimize variety M = = d — Addressing Motivation
* Process level: block loading Enhance process Ot |Vat I O n a n ¢ Component(s): wire protection component Optimize variety
* Process step: Insert terminal O Improve product B k d * Process level: assembly process O Enhance process
Background Liability ac g ro u n * Process step: install wire protection O Improve product
Care shall be taken to ensure that the electrical cables between two O Rule Background Liability
contact carriers are parallel. This can be influenced by the pin assignment Recommendation Different types of wire protection components and part numbers generally Rule
ofthe contact carrier. require different process technologies. O Recommendation
Parallelism is not given if the electrical cables are crossed between two — N
contact carriers. ) MNlustration
Ilustration Examples of wire protection components
Examples of connecting two contact carriers Tape Fabric tube
Without crossovers With crossovers
= P — Example illustration

/
e —
[ —— [

I
[TTTT1

OK

Requirements as a target value

OK not OK

Number of types of wire protection components used in a wiring harness < 3

—
—
Requirements as a target value Ta rget \Y/ al ue i Number of part numbers of the wire protection components in a wiring harness < 5

There shall be a position variant for the contact carriers that represents a geometrically analogue pin .
assignment which results in cable routing without crossovers. Measurement criterion

. Evaluate digital product description.
Measurement criterion

Evaluate digital product description. Data source | Data requirements
Data source | Data requirements DCOD Tapes shall be identifiable as such.
DWHD The connection shall be defined (start and end points of electrical cables and non- DCOD Smooth tubes, corrugated tubes, braided sleeving, fabric tubes and self-closing

electrical lines). p— D - .t I d t . t ) sleeves shall be identifiable as such.
DCOD Contact carriers shall be identifiable as such. Ig I a a a req u I re me n s DCOD Each component needs a unique identifier (for example, a part number), which is

used to distinguish the component from other components and variants of this

DCOD For each contact cavity of the contact carrier, the geometric position of the entry commonent.
point shall be defined. b
~—
_
Outlook O u tI oo k Outlook
References References

Further specification of: Further specification of:
— Table A4 — 689762 — WH concept — Define key requirement for designs suitable for automated Refe re n ces to Oth e r D Rs — TableA2 - 345938 — WH concept — Define key requirement for automation-friendly presele;ztio‘n
production of part variety




DIN 72036: Design rule and Data requirements in VEC & KBL

Table A.11 [— 866354 — WH concept — Define parallelism of]cable routing

Design rule
The connections between contact carriers of a partial wiring harness shall

Identification number
866354

VEC

/. ARENA2036

KBL

Application level ~ Wiring harness level

Category

Low voltage: O Vehicle WS, 0 150 % WH, O WH, & Partial WH | O Component specifications
Highvoltage: O Vehicle W, O WH, ® Partial wg | & WH concept

O WH design
Radio O Vehicle WS, O 150 % WH, O WH, X Partial WH .

O WH production
frequency:
Addressing Motivation

+ Component(s): component-independent
e Process level: block loading

* Process step: Insert terminal

0O Optimize variety
Enhance process

O Improve product

Background

Care shall be taken to ensure that the electrical cables between two
contact carriers are parallel. This can be influenced by the pin assignment
of the contact carrier.

Parallelism is not given if the electrical cables are crossed between two
contact carriers.

Liability
O Rule
Recommendation

Ilustration
Examples of connecting two contact carriers

Without crossovers

With crossovers

]

/

v

[TTTT1

OK

—

not OK

Requirements as a target value

There shall be a position variant for the contact carriers that represents a geometrically analogue pin

assignment which results in cable routing without crossovers.

Context Constraint Context Constraint
<lt is already defined as a
MANDATORY relation in the
, KBL data format: for a KBL-
WireElement# . . . . .
count (WireEnd) ge 2 Connection compliant mapping of a wiring
Reference
harness segment, a
connection always has at least
two ends.>
<ltis already defined as a
MANDATORY relation in the
REFBY KBL data format: for a KBL-
WireEnd WireMounting.< Extremity compliant mapping of a wiring
referencedWireEnd harness segment, the contact
point information at the cable
end is always recognizable.>
(CavityMounting and
WireMounting) or
ContactPoint (CavityMounting and Contact_Point <No specific constraint can be

MountedTerminal) or
(WireMounting and
MountedTerminal)

formulated.>

Measurement criterion
Evaluate digital product description.

Data source | Data requirements

point shall be defined.

DWHD The connection shall be defined (start and end points of electrical cables and non-
electrical lines).

DCOD Contact carriers shall be identifiable as such.

DCOD For each contact cavity of the contact carrier, the geometric position of the entry

PartVersion

<In the VEC data format,

PrimaryPartType is defined as a
MANDATORY attribute.

Connector

<This cannot be mapped in
the KBL data format because
contact carriers cannot be

Identification of contact housin .
. g distinguished from cable

carriers by the value: lugs.>
ConnectorHousing.> gs.

Cavity PositionDetail Cavity <This cannot be mapped in

the KBL data format.>
: ‘+ione
CaVlePOSltlon InsertionPosition
Detail

Outlook

References
Further specification of:

— Table A4 — 689762 — WH concept — Define key requirement for designs suitable for automated

production




DIN 72036: e.g. Connection structure - WH concept & WH design /A ARENA?2036

615882 — WH concept — Define connection structures 546195 — WH design — Define connection depth
I "
866354 — WH concept — Define parallelism of cable routing W
- : C
1 2 3 L 5 6

078801 — WH concept — Define the connection structure of

HV partial wiring harness 619930 — WH design — Define variety of meshing

=
A




DIN 72036: Degree of the conformity - Degree of design for automation ... /A ARENA?2036

-

[ Process level > Block loading >> Assembly process )

(— ﬂ\ Cut wire to insert form wiring . i
length terminal harnezs inst=ll clip

Design of
conformity
extension

instzll HY
distributor grommet

inztall cable
duct
install

Erommet

ins=ll wire
protection

stripping the
wire

Process step

assemble heat inzulate & s=al end
h J shrink tubing splice
(  Degree of
conformity to DDA; DDA, DDA
\ thestandard
for the block loading process level
Ncore_ends_automatable Key
DDAB = -100 % Ncore_ends_automatable Number of automatically contactable core ends in the WH based on the DR
Mcore_ends Neore_ends Total number of core ends in the WH

for the process level wire protection application

Lo . Key
DDAT — _wireprotection.automatable 100 9% Lwireprotection_automatable DMU length of automatically applicable wire protection of the WH based on the DR
lwireprotection Lwireprotection Total DMU length of the wire protection of the WH
for the fixing part application process level
e Key
DD AC _ _fixingparts_automatable 100 % Nfixingparts_automatable  NUmber of fixing parts in the WH that can be applied automatically based on the DR
Nfixingparts Nfixingparts Total number of fixing parts of the WH 10




DIN 72036: Automation Rip; Modular Contact Carrier; Elementary mesh

Anhang B
(informativ)

Haltesysteme

B.1 Allgemein

Im Folgenden wird ein Haltesystem fiir die Automation des Greifens von Komponenten fiir Leitungssitze
vorgegeben. Beim Einsatz dieses Haltesystems miissen die angegebenen Abmessungen und Vorgaben sowohl
fiir die Kontur an der Komponente, den Greifer und den Freiraum zum Greifen eingehalten werden.

B.2 Kontur der Automation Rib

Die Geometrie fiir die Automation Rib. ist fiir zwei Grofien festgelegt, wobei die zu verwendende Gréfie in
Abhangigkeit der aufzubringenden Krifte auszuwihlen ist. Diese besitzt eine Zentriereinbuchtung. Die
Vorgaben fiir die Geometrie miissen eingehalten werden.

[+]o}] '—\ leaxac,

(2x)

{
Bild @tion Rib Kontur mit Zentriereinbuchtung

Tabelle B.1 — Maf3e fiir Automation Rib,

af 1.0 mm Automation | 1.5 mm Automation Rib
Rib.
Iey 1,0 mm 1,5 mm
Iez > 2,0 mm
(Minimal far den Greifer bengtigter Freiraum)
Ies 21,1 mm
leax 01 0,3 mm x 45°

Ies > 1,9 mm = (fp1 - lc1) + Ipa + 0,5 mm
In1 2,0 mm
In2 0,8 mm

Anhang C
(informativ)

Ungedichtetes modulares Steckverbindersystem

C.1 Allgemein

Im Folgenden wird ein ungedichtetes modulares Steckersystem fiir Leitungssitze vorgegeben. Beim Einsatz
dieses modularen Steckersystems miissen die angegebenen Abmessungen und Vorgaben eingehalten werden.

C.2 Kontaktgrofie, -anzahl und Nennquerschnitte von Kontaktrigern

- T w0
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Modular

Anhang D contact carrier
(informativ)
Vermaschung Automation rip

D.1 Allgemein

Eine hohe Vermaschung erschwert das automatische Pinnen. Die Handhabung bei der Entnahme des
Teilumfangs wird erschwert oder ist automatisierungshemmend fiir eine universelle Fertigung. Eine
komplette Automatisierung von Fertigungsprozessen zur Herstellung von Vernetzungsstrukturen mit einer
hohen Vermaschung kann nicht universell umgesetzt werden.

Die Regel A.51 bewertet, ob ein Teilumfang vollstindig eingeschlossene Elementarmaschen enthilt. Solche
Elementarmaschen entstehen, wenn Leitungsverbindungen ein Netz bilden, in dem eine Elementarmasche
von allen Seiten durch andere Elementarmaschen umschlossen wird - keine einzige Verbindung dieser
Elementarmasche hat eine offene, freie AufRenseite.

D.2 Todo Kapitel 3 erweitern
([ J

PO

End- oder Anfangspunkt einer Leitung bestehend aus Konta}* .4.7) in Kontakttragern (3.1.4.11)
he .

Knoten ():

gepinnt (3.1.4.4) oder Leitungsverbinder (3.1.4.25) oder Kabel 1.4.18)

7

einer Verbindungen > Kanten gleichzeitig auch Teil einer

Kante ():
eine oder mehrere Leitungen zwischen zwei Konte!
Eingeschlossene Elementarmasche ():

Elementarmasche (3.3.8), bei der jede ein
anderen Elementarmasche (3.3.8) ist

Anmerkung zu Begriff: Die Elemen% besitzt keine freie AufSenseite.
D.3 Priifablauf

Zur Erkennung, ob ein Teilumfang eingeschlossene Elementarmaschen besitzt, muss folgender Priifablauf
durchgefiihrt werden.

. lldentiﬁkation Teilumfang: Alle Verbindungen des Moduls werden zu einem Netzgraph
zusammengefiigt. Jeder Kontakttrager, Leitungsverbinder oder Kabelschuh entspricht einem Knoten,
alle elektrischen Verbindungen zwischen zwei Knoten einer Kante.

Alle elektrischen Verbindungen, die iiber gemeinsame Knoten miteinander verkniipft sind, werden zu
einem Teilumfang—> Leitungsbiindel, das heifit einer Kante, zusammengefasst. Pro Teilumfang
entsteht ein separater Graph,

+ Elementarmasche bestimmen: Innerhalb jedes Teilumfangs wird eine minimale Zyklusbasis
(kleinstmdglicher Summe der Kantenanzahl bei kleinstméglicher Menge unabhingiger
Elementarmaschen) berechnet, die die Vermaschungsstruktur vollstindig und redundanzfrei
beschreibt.

11



DIN 72036: Status /» ARENA?2036

g V3 Modular
1st Edition: DIN 72036:2024-06 C Design rules @ contact
. 60 DRs, 134 pages KBL Component cagrler

« Status: German and English available Automation

« Additional document: Matrixsystematik 1st edition

Design of
conformity
extension

2nd Edition: DIN 72036:2026-04
« 87 DRs, 185 pages

. ] AV ‘
« Status: German available and English prepared . Design rules % Y- — ¢ ')

s . . ” Design rules WH design Additional Additional
« Additional document : Matrixsystematik 2nd edition WH concept ¥ Design rule Design rules

3rd Edition: DIN 72036:2027 -xx

Ausbaustufen der DIN 72036 von V1 bis zur aktuellen V3 /A ARENA?O:;b
« >110 DRs, ~ 240 pages -
e [ ol .
« Status: Preparation phase : : = E
«  Final Version (no update planed yet) — e el
«  Publication planned 2027 e ——
oo wa v1 gt Ve e ‘
Crwibomang sl V00 ) 08 PR — ]
ol J
. . . w uriamsurt A o : ===t |
DIN Working group: Automatisierung des Leitungssatzes T ) i“.m”,,,....,w e
T ey (8 GOM .

Normausschuss Auto und Mobilitat NA052-00-32-51 ' 2




Thank you for your attention /A ARENA?2036

Contacts:
Dr. Carsten Kiibler Georg Schnauffer 2036 e.\V.
carsten.kuebler@twt-gmbh.de georg.schnauffer@arena2036.de %%fg%ngtilgr'gg 19
Mob.: +49 172 7793129 J

Wolf Rumpelt ARENA2036.de/en

wolf.rumpelt@arena2036.de arena2036.de/en/wire-harness-standardization/
13
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