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Motivation: Efficiency boost through standardisation /A ARENA?2036

DIN AO

Warum Normformate ?

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.

N s S |

HANDLER

DIN A2

Die Lagerhaltung wird vermindert, unnitige Kapitalanlage fir wenig
gangbare Formate féllt weg.
Preislisten werden kirzer, Kundenabfertigung wird beschleunigt:

DIN A3

| VERBRAUCHER

DIN A4

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

Die Papierbeschaffung wird vereinfacht-

Gerdte und Mibel werden besser ausgenufzt und zweckmafiger.

Source: DIN — Pressemeldung zu 100 Jahre A-Formate-Papiernorm Image: Mercedes-Benz AG, www.bordnetze.eu
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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 ARENA2036

DIN 72036: Modular
. . contact carrier
» Design rules for concept, design, =
manufacturing and components D [l Automation rip

Component
Existing WH specific data exchange

formats:
« KBL, VEC :

Design 9f Design of
Motivations: conformity conformity

) extension
* Rule/Recommendation

« Optimize variety, Enhance process, Design rules : —
Improve product WHconcept ' desian Dﬁgizl:i&a;s
i . 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

/. ARENA2036

Components

Stackvarbinder

+  Maghchst wen ediche K or

+  Auomatisierangsireundiche Sekundiliverriegelungen
+ Zugangebereioh Kammaern und 3torkoaburen

Anbautslie

A J

Kontakttslle

V3

Additional
Design rules

+  Qreifideonhen Zuflhrung n Crimpwerkzeuge. Schimyerpressung

Dichtungeslements

+ Werkzeuge L Sammelabdicungen, Form von EADG,
Elektrische Leltungen
+  Richtbarket Verseifarbinige, Abschrmung, HVWNV-Letung, .

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

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

o WH concept

Exclo wiring harnecc oonoepic: % ]

£ )
+  Use as few p [ and oo | i 7 l : ( 1 1
as possibie | F./ . }

+  Preferential use of avallable process technology. [ f

+  Avoiding processes for which there IS no existing l‘ ) ) Pl
process sechnology. Supporting new process | ‘
fechnoioges for automation {

+  Develop terminated partial WH. (Handing of S Partsd v |
additonal compenents, ¢ g non-electrical cnes.)

+ Enable imied oonnection depth and s
terminated partial WH with distinct elementary
meshs

Transition to the Wiring harness concept Wiring harness design Wiring harness
individual project phase phase industrialization phas

e WH design e

+  Partial WH with a Imited variety of contact oK Not O
camiers and cores + Defeoting and imitng cetormatian of terminas E—“ L) y }-‘ —— 1 &
dunng crimping E_.—H”;: =}
+ Limit oabie lengthc
+  The force required 10 [iin @ COMDIE GEMEM N &
+ Limit the variety of oable crocc-sections pontact carrier mst not exceed the force that the =
wina can withstand withoot Duekiin e hom, M1
- g = 'uﬂ__ i }
(’ . +  Nshould be passibie 10 manufacture 30 WH using -

+  Diflerent wire profsotion componentc types

shoukd be used separately and nat in
{ ’
-ty
3 Nt K

cambination
L
'
! -
+  Define acoect areac for 1oo's : : 2 *
T
. Use aub ™ o 1 Gl ‘3 [ \Qs 94_
o |
'
'
'

WH production

+  Limit the variety of process technelogies for
pinning per partial WH

+ Limit the number of cores for eplloe
conneotore

+  Where possible, use the same conmection
taohnology (e.g crimping) for contact parts. ..




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 harnesslevel Category

High voltage: O Vehicle WS, 0 WH, 5 Partial wi | 2 WH concept O Low voltage: O Vehicle WS, 0 150 % WH, O WH, O Partial WH | O Component specifications

Radio O Vehicle WS, 0 150 % WH, 0 WH, 6 Partial WH | - opt oo 8" Classification of desi gn Highvoltage: O Vehicle WS, WH, O Partial wi | WH concept

O WH production WH design

frequency: . - O Radio fre X ; § ;
quency: O Vehicle WS, 0 150 % WH, 0O WH, O Partial WH .
O WH production

Addressing Motivation — ru Ie | n CI u d | n g - p
¢ Component(s): component-independent O Optimize variety M t- t- d Addressing Motivation
e Process level: block loading Enhance process O |Va I O n a n e Component(s): wire protection component Optimize variety
¢ Process step: Insert terminal O Improve product B a ck r o n d e Process level: assembly process O Enhance process

iabili g u e Process step: install wire protection O Improve product
Background Liability
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
of the contact carrier. require different process technologies. O:Recotiisndition
Parallelism is not given if the electrical cables are crossed between two — =
contact carriers. _ Ilustration
Ilustration Examples of wire protection components

Examples of connecting two contact carriers Tape Fabric tube

Without crossovers With crossovers

_— — Example illustration

2
pd
7

CITTT]
[TTTTI

OK

LITTT]

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 rg et Val u e 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 | Datarequirements
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). = . . sleeves shall be identifiable as such.
— Digital data requirements — . —
DCOD Contact carriers shall be identifiable as such. DCOD Each component needs a unique identifier (for example, a part number), which is
- X X o 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
. component.
point shall be defined.
~—
)
Outlook
Outlook Outlook o
References References

Further specification of:

Further specification of:
Refe re n ces to Ot h e r D Rs — Table A.2 — 345938 — WH concept — Define key requirement for automation-friendly presel@tion

— Table A.4 — 689762 — WH concept — Define key requirement for designs suitable for automated -
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
Low voltage: O Vehicle WS, O 150 % WH, O WH, X Partial WH
High voltage: O Vehicle WS, 0O WH, X Partial WH

Category

O Component specifications
WH concept

O WH design

Radio O Vehicle WS, 0 150 % WH, O WH, X Partial WH .

O WH production
frequency:
Addressing Motivation

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

* Process step: Insert terminal

O 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

Mlustration
Examples of connecting two contact carriers

Without crossovers

With crossovers

]

d

e

LITTT]

CITTT]
[TTTTI

OK

7

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.

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 ‘

Outlook

References
Further specification of:

— Table A.4 — 689762 — WH concept — Define key requirement for designs suitable for automated

production

Context Constraint Context Constraint
<lt is already defined as a
MANDATORY relation in the
. 8 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.>
<lt is already defined as a
MANDATORY relation in the
REFBY KBL data format: for a KBL-
WireEnd WireMounting 8 Extremity compliant mapping of a wiring
referencediireEnd harness segment, the contact
point information at the cable
end is always recognizable.>
(CavityMounting and
WireMounting) or
i tyM i <No specific constraint can be
ContactPoint (Cavity oun?lng and Contact Point P
MountedTerminal) or - formulated.>
(WireMounting and
MountedTerminal)
<In the VEC data format, . .
. . . <This cannot be mapped in
PrimaryPartType is defined as a
. 8 the KBL data format because
, MANDATORY attribute. Connector .
PartVersion e . - contact carriers cannot be
Identification of contact housing e
. distinguished from cable
carriers by the value:
. lugs.>
ConnectorHousing.>
Cavit PositionDetail Cavit <This cannot be mapped in
Y Y the KBL data format.>
TuPosit]
cavity PSltlon InsertionPosition
Detail




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

{ N
Process level > Block loading >> Assembly process >
\,
—
( \ cut wire to insert form wiring . .
length terminal harness ins2ll clip

Design of
conformity
extension

install HV
distributor { sgrommet

installcable
duct
install
grommet

install wire
protection

Process step

assemble heat insulate & seal end
\ ‘ shrink tubing splice
Degree of
conformity to DDA, DDA, DDA,
 thestandard
for the block loading process level
_ Ncore_ends_automatable Key
DDAB - n -100 % TNcore ends_automatable Number of automatically contactable core ends in the WH based on the DR
core_ends Neore ends Total number of core ends in the WH

for the process level wire protection application

Lwi tecti tomatabl Key
DDAt = WiTeptorecron sutomaa®® . 100 % 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
Nfixingparts_automatable Key
DDAC = EP — -100 % Nfixingparts_automatable Number of fixing parts in the WH that can be applied automatically based on the DR
Nfixingparts Tixingparts Total number of fixing parts of the WH 8




Automation Rip and Modular Contact Carrier

/. ARENA2036

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 Groflen festgelegt, wobei die zu verwendende Grofie in
Abhingigkeit der aufzubringenden Krifte auszuwihlen ist. Diese besitzt eine Zentriereinbuchtung. Die
Vorgaben fiir die Geometrie miissen eingehalten werden.

lco

[2]o ]

(—ehsa]
fl

&elle B.1 — Maf3e fiir Automation Rib

1.0 mm Automation | 1.5 mm Automation Rib
Rib.
Iex 1,0 mm 1,5 mm
Ic2 >2,0 mm

(Minimal fir den Greifer benétigter Freiraum)

Ic3 >1,1 mm
leaX @ 0,3 mm x 45°
Ics >1,9mm = (Ip - Ic1) + Ips + 0,5 mm
Int 2,0 mm
I 0,8 mm

Anhang C
(informativ)

Ungedichtetes modulares Steckverbindersystem

C.1 Allgemein

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

C.2 Kontaktgrofie, -anzahl und Nennquerschnitte von Kontaktriagern

Tabelle A.108 — 988145 — Design — Varianten von Kontakttré) V

Modular
%contact carrier

Gestaltungsrichtlinie

Die maximale Anzahl der eingesetzten Kontakttriger fiir ungedichtete,
modulare Steckersysteme ist festzulegen.

Applikationsebene
Niedervolt:
O Hochvolt:

Hochfrequenz:

Leitungssatzebene

O Bordnetz, O 150 %-LS,
O Bordnetz,

O Bordnetz, O 150 %-LS,

LS, O Teilu
O LS, O Teilumfang
LS, O Teilumfang

Automation rip

Adressierung Motivation
§ 5 2 w — Komponente(n): Modularer Steckverbinder Vielfalt optimieren
£ -§ o E - T g E O Prozess ertiichtigen
~ [ L— — . . .
‘E é § g E g E % -E E 5 E Prozessebene: prozessunabhingig O Produkt verbessern
S 2 82 8= 2=
= E E ) & E 2 — Prozessschritt: alle Prozessschritte
o
2
0‘5'_e Hintergrund ® Verbindlichkeit
63 —\\ Die Reduzierung der Variantenvielfalt bei Kontaktgrofien, K \uahl je Regel
0,5 26 0’35' 18x15 | Tirg %g R Kontakttriger und Leitungsquerschnittsbereichen erhéh O Empfehlung
: e e @ Prozessstabilitit in automatisierten Fertigungsprozesse!
Bebilderun:
063 &
254]
0,63 18 %17?;' 2,54x2,54 TH O B0 Anforderungen als Zielwert
g ol ld B B !
& N e e gcon ghorghonogucisgle oo g Anzahl Kontakttragergrofien = 1
I _ i Anzahl Kombinationen von Kontak Orientierung pro Kontakttrager = 1
1.2
> e
it s St ot = = £ i Hinweis: 1 Vorschlag fiir die K ina¥onen von Kontakttyp und Orientierung pro Kontakttrager ist in
g e @ Anhang C dargestellt
B = e = | =8 .
Messkriterium
TP7
2,8
= - A ssismsone Ausblick
2,8 4 0,13-4 55 !
' ' ' == == =1 == —
— — — Verwei 8
r 4'8%6'3, 3 2 — Konkretisierung von:
4,8/6,3 3 0,35-6 8 @ j wl L ' : ' , — Tabelle A5 — 457158 — LS-Konzept — Kernanforderung an automatentaugliche Komponenten
Ot festlegen




DIN 72036: Status /» ARENA2036

V3 Modular
1st Edition: DIN 72036:2024-06 " Design rules contact

« Status: German and English available ST °a§f'er
« Additional document: Matrixsystematik 1st edition

Design of
conformity
extension

2nd Edition: DIN 72036:2026-04
« Status: German available and English prepared
« Additional document : Matrixsystematik 2nd edition

Additional
Design rules

Design rules \/\ -
WH design ) AdC!ItlonaI
" Design rules

Design rules
WH concept

3rd Edition: DIN 72036:2027-xx
« Status: Preparation phase

Upgrades der DIN 72036 von V1 zur V2 /+ ARENA2036
. . .
Final Version (no update planed yet) DN 72036 23404 O DIN 72036 2032 3 .~

DIN 72036:2024-06 EN (Veroff. Dez.) | DIN 72036:2025-12 EN

* Publication planned 2027
p ¥ 60 GRs, 134 Seiten ¥ 88 GRs, 181 Seiten
Applikationsebene: NV (60) Applikationsebene: NV (72), HV (50), HF (31) bestehender GRs

Prozessschritte Prozessebene/-schritte
s[5 s i e —
476220 geldscht Gestaltungsrichdinie GR 476220 wurde geldscht, da diese emen Prozess zur
6 GRs aus V1 von Empfehlung auf Regel geandert 0 = : oo
504937 gelasche Gestaltungsrichdinie GR 504937 istme derveraligemeinerten GR 290800
worden, nachdem diese GRvon
Empfehlung auf Regel hochgestuft wurde.
595568 gelasche Gestaltungsrichdnie GR 595568 wurde aufgrund der Harmonisierung mit GR
106918 geloscht
Feedback aus V1 engl. Version 760952 geldsche Gestaltungsrichdinie GR 760952 istme derakrualisierten GR 159418
zusammengefihre worden, nachdem diese aktualis e rte GR von Empfeblung
auf Regel hochgestuft wurde.
[Normkonformitatskennzahl far NV - - e - -
830085 geldscht inie GR 830085 wurde durch GR 415576 erseuzt
Aktualisierung, Erveiterung auf HV und HF 872352 geldsche e GR 872352 wurde durch GR 529097 erseuzt
935584 geldscht taltungsrichdnie GR 4 istmee der.
DIN Worki : Automatisi des Leit t —~ A
orking group: Automatisierung des Leitungssatzes .
Aktualisierung Datenbedarfe VEC/KBL 969791 geléscht Gestaltungsrichdinie GR 96979 1 wurde durch GR 002285 ersezzt.

Update NV: neue GRs NV. HV (und HF)

Aktualisierung, Erweiterung BOP/BOM

Normausschuss Auto und Mobilitat NA052-00-32-51




Thank you for your attention /A ARENA?2036

Contacts:
Dr. Carsten Kibler Georg Schnauffer 2036 e.V.
carsten.kuebler@twt-gmbh.de georg.schnauffer@arena2036.de sngg%n;ilgrlgg 19
Mob.: +49 172 7793129 J

Wolf Rumpelt ARENA2036.de/en

wolf.rumpelt@arena2036.de arena2036.de/en/wire-harness-standardization/
11
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