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Project SILS = SP4 = Automated processing of HV-harnesses

Objective:

Developing a standard proposal for High-Voltage Harnesses

Extension of DIN 72036 to include DR for High-Voltage Harnesses
« for production processes of HV-Harnesses
» for HV-Harness designs and its HV-Components e.g.

= HV-Connection systems
= HV-Cables
= Mounting parts

Planned results:

Focused on HV-Update DIN 72036 version 3
« Chapter 3 continued to extend with HV vocabulary

Review of new DR for HV-relevance (DRs newly developed from other TPs)

New DR developed in a semi-systematic manner based on two key themes
o ,Requirements HV-Distributors®
o ,Requirements mounting HV-Connector on HV-Cable”
Update Matrix Systematics DIN 72036
Update Chapter 7 ,Degree of the conformity - Degree of design for automation...”
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DIN 72036 (V2) is available since March 2026 at first in German version /A ARENA?2036

English version will follow, after approval by NA052-00-32-51AK

Stuttgart, March 6, 2026
The Wiring Harness Standardization Initiative (SILS) announces the publication of the revised DIN 72036:2026
standard. Titled “Road Vehicles — Automation of Wiring Harness Production,” the new version represents an

important step forward on the path to more standardized, digitally connectable, and automation-friendly wiring
harness production.

N STANDARD [NEW]

DIN 72036:2026-04

Road vehicles - Automation of the wiring-harness production

Blick in die Norm 2

New

l\' German title:
StraBenfahrzeuge - Automatisierung der Leitungssatzfertigung

=
Z

Publication date:
2026-04

Original language:

German

Pages:
185

https://www.dinmedia.de/en/standard/din-72036/3982874467queryld=781e91e2e187bb6e88fbacb514148be6&indexName=prod_dinmedia_products&position=1
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DIN 72036 (V2) structure /» ARENA2036

Design Rules for harness concepts and designs,
as well for manufacturing processes and components

0 = Introduction

1 = Scope

2 = Normative references

3 = Terms and definitions

4 = Symbols and abbreviations

5 = Design rules for wiring harnesses suitable for automated production
5.1 General
5.2 Design rules for wiring harness concepts suitable for automated production
5.3 Design rules for wiring harness designs suitable for automated production
5.4 Design rules for manufacturing processes suitable for automated production
5.5 Design rules for components suitable for automated production

6 = Data profiles for digital component and wiring harness description based on standard data formats

7 = Degree of the conformity

Annex A = Design Rules
A.1 Design rules for wiring harness concepts suitable for automated production
A.2 Design rules for wiring harness designs suitable for automated production
A.3 Design rules for manufacturing processes suitable for automated production
A.4 Design rules for components suitable for automated production
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DIN 72036 structure /A ARENA2036

Development of updates = Increasing numbers of design rules

No. of Design Rules
DIN 72036 (V1) DIN 72036 (V2) DIN 72036 (V3)

Design rules for wiring harness concepts

A.2 Design rules for wiring harness designs 35 41 43

A.3 Design rules for manufacturing processes 4 3 3

A.4 Design rules for components 10 31 47
Summary 60 87 106
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DIN 72036 structure

/. ARENA2036

Design Rules for harness components = Automotive cables are part of harness components

Annex A = Design Rules

A.1 Design rules for wiring harness concepts suitable for automated production
A.2 Design rules for wiring harness designs suitable for automated production
A.3 Design rules for manufacturing processes suitable for automated production
A.4 Design rules for components suitable for automated production

A.4.1 Mounting parts

A.4.2 Sealing elements

A.4.3 Terminals

A.4.4 Electrical cables incl. HV-Cables

A.4.5 Connectors

DIN 72036 — Scope “Electrical Cables”

High Voltage Cables

Low Voltage Cables

o Single cores

o Twisted pairs

o 0.13 mm?up to 2.5 mm?

O

Single core cables
Multi core cables

Unshielded cables
Shielded cables
2.5 mm? up to 120 mm?

Busbars currently not in scope of DIN 72036
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Data Transmission Cables
o Antenna cables

o Multi core cables

o Unshielded cables

o Shielded cables




DIN 72036 structure

Development of updates = Increasing numbers of design rules for components

No. of Design Rules for components

/. ARENA2036

DIN 72036 (V1) DIN 72036 (V2) DIN 72036 (V3)

Mounting parts
A.4.2 Sealing elements
A4.3 Terminals
A.4.4 Electrical cables

A.4.5 Connectors
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Summary

10

11
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DIN 72036 (V2) = Exemplary design rules for “HV-Cables”

/. ARENA2036

Table A.73 — 552619 — Component — Define stranding colour sequence of sheathed cables with

more than 2 cores in as-delivered condition

Table A.74 — 591046 — Component — Circular design of contact surfaces of shielding braids

Design rule

bundle during the unwinding process.

Identification number

The stranding colour sequence of sheathed cables with more than 2 cores 552619
shall be defined for the delivery state. The stranding colour sequence in the
delivery state corresponds to the enumeration of all core colours ina
clockwise direction, looking towards the free cable start of the delivery

Applicationlevel  Wiring harness level

High voltage: Vehicle WS,

O Low voltage: O Vehicle WS, O 150 % WH,

O Radio frequency: O Vehicle WS, O 150 % WH,

Category

O WH, O Partial WH Component
specifications

O WH. O Partiall WH | 5wy concept

O WH, O Partial WH | o0 WH design

O WH production

Design rule Identification number
The processing of multi-core cables with integrated filler layers shall meet | 591046
defined requirements.
Application level =~ Wiring harness level Category
O Low voltage: O Vehicle WS, 0 150 % WH, O WH, O Partial WH Component specifications
High voltage: Vehicle WS, O WH, O Partial w | & WH concept
O WH design

O Radio frequency: O Vehicle WS, 0 150 % WH, O WH, O Partial WH

O WH production

Addressing

* Component(s): sheathed cables
¢ Processlevel: block loading

* Process step: insert terminal

Motivation

O Optimize variety
Enhance process
O Improve product

Addressing

* Component(s): HV cable

* Process level: block loading
* Process step: insert terminal

Motivation

O Optimize variety
Enhance process
O Improve product

Background

Liability

Non-coordinated requirements and definitions of stranding colour &J Rule
sequences can lead to improper wire crossings in connecting systems.

O Recommendation

Ilustration

5-core sheathed cable

Example of a multi-core sheathed cable

Delivery condition
Data sheet
1st core: brown
2nd core: black
3rd core: grey
4th core: blue
Sth core: green/yellow

Background

A circular contact surface of the shielding braid is required for shield
processing of HV cables with integrated filler layers.

If the filling layers are applied to the stranding element in a tubular form
during the production of these HV cables, a non-circular contact surface of
the shielding braid is created.

Liability
Rule
O Recommendation

Mlustration
Examples of HV cables

HV cables with circular contact surface of the
shielding braid
1

OK

Key
1  Filler layer with circular contact surface of the shielding braid
2 Filler layer with non-circular contact surface of the shielding braid

HV cables with non-circular contact surface of the
shielding braid

Requirements as a target value

Stranding colour sequence as delivered defined for sheathed cables with more than 2 cores = 100 %

Requirements as a target value

Use of HV cables with circular contact surfaces of the shielding braid = 100 %

Measurement criterion
Drawing verification

Measurement criterion
Drawing verification

Outlook

Outlook
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DIN 72036 (V2) = Exemplary design rules for “HV-Cables”

/. ARENA2036

Table A.75 — 138109 — Component — Use HV cables without separate filling elements

Table A.76 — 663130 — Component — Lay out HV cables and LV cables separately

Design rule
The processing of multi-core cables shall define requirements.

Identification number
138109

Applicationlevel ~ Wiring harness level
O Vehicle WS, 0 150 % WH, O WH, O Partial WH
Vehicle WS, O WH, O Partial WH

O Low voltage:
High voltage:
O Radio frequency: O Vehicle WS, 0 150 % WH, O WH, O Partial WH

Category
Component specifications
O WH concept

O WH design
O WH production

Design rule

The combination of LV cables in HV cables shall meet defined design
requirements.

Identification number
663130

Addressing

« Component(s): HV cable

* Process level: block loading
* Process step: insert terminal

Motivation

O Optimize variety
Enhance process
O Improve product

Applicationlevel  Wiring harness level

O Vehicle WS, O 150 % WH, O WH, O Partial WH
High voltage: Vehicle WS, O WH, O Partial WH
O Radio frequency: O Vehicle WS, O 150 % WH, O WH, O Partial WH

O Low voltage:

Category

Component specifications
O WH concept

O WH design

0O WH production

Background

Separate filling elements or integrated filling layers are usually used to
design round HV cables. Separate filling elements shall be removed
manually and therefore increase the processing effort. In addition, a
circular contact surface of the shielding braid is for shield processing.
Separate filling elements lead to non-circular contact surfaces of the
shielding braid.

Necessary core el ts serve to
starting with 5-core sheathed cables.

h

lly stabilize stranded cores,

Liability
Rule
O Recommendation

Addressing

* Component(s): HV cable

¢ Processlevel: block loading
¢ Process step: insert terminal

Motivation

O Optimize variety
Enhance process
O Improve product

Background

LV cables integrated into HV cables (for example, interlock wires) increase
the complexity of processing these wires. LV and HV cables shall therefore
be designed as separate wires and may not combined in one wire.

Liability
Rule
O Recommendation

Ilustration

Examples of multi-core cables

OK OK
Key
1 Filler layer
2 Coreelement
3 Filling element

HV cables with integrated filling HV cables with integrated filling HV cables with separate filling

layer layer and core element elements

not OK

Iustration
Examples of HV cables

HV cables without integrated interlock element

Key
1 HVcore
2 Interlock element

HV cables with integrated interlock element

2

not OK

Requirements as a target value
Use of multi-core cables with integrated filling layer = 100 %

Requirements as a target value
Use of HV cables without integrated LV cables = 100 %

Measurement criterion
Drawing verification

Measurement criterion
Drawing verification

Outlook

Outlook
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DIN 72036 (V3) = Core topics for HV-Components currently in discussion /A ARENA?2036
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DIN 72036 (V3) @ SP4 R&D Project: Laser Reprinting /» ARENA2036

It must be possible to reprint Data Matrix codes on HV-Cables

Laser marking

Possibility QR-code
printing

= Customer’s possibility QR-code printing during processing the HV-harness
= Durable processing and lifetime safe readable text printing

= Successful customer tests QR-code printing and —scanning already performed
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DIN 72036 (V3) = SP4 R&D Project: Laser Reprinting /» ARENA2036

#HpomiNo KEYENCE komax

ﬂ:> CO, laser
> Fiber laser > Fiber laser
[ UV laser [ UV laser | — UV laser

H Generally positive results throughout with UV laser technology >
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DIN 72036 (V3) = Core topics for HV-Cables currently in discussion

/. ARENA2036

Laser
reprinting

Shielding
parameter
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Tolerances

Variants of
conductors

Current requirements Requirements to be discussed

Variants of conductors

Concentricity

Ovality

Tolerances

Shielding parameter

Laser reprinting

number of single wires (+ 5%)
max. single wire diameter
max. conductor diameter

Conductor min. 45 %
Outer sheath min. 45 %

Conductor (no requirements)
Core max. 10 %
Outer sheath (no requirements)

max. diameter
negative diameter tolerances

Braiding angel (no requirements)

(no requirements)

Stranding parameter
Number of single wires (+ 0%)
Real conductor diameter

Conductor > min. 45 %
Outer sheath > min. 45 %

Useful requirements in state of
delivery

nom. diameter
Reduced diameter tolerances

Useful requirements for all shield
contacting processes, e.g.

- braided shield “turn inside out
- braided shield “brushing”

”

2D-Codes must be printable
Benchmark laser technologies
Reducing height of printed text

15



SILS = SP4 = currently focused on DIN 72036 revision 3 /A ARENA2036

Onion skin model
for DIN 72036 development
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