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Subproject 2 — Low-voltage connectors: Project Overview /A ARENA?2036

Objective: Project participants:
Standard Version 2 (Continuation)
» Development of specific design rules for the automated assembly of connectors Is(c%m?i)g(er KOSTAL
« Accounting for the complexity of connectors, consisting of current-carrying terminals,
seals, and housings LEAR. (V) scrcedesons
- Reduction of manual tasks through automation in production 7w
Standard Version 3 Rosenberger m

» See the following slides
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Planned results: Project Period: 01.07.2025 — 31.12.2026

« Automation-friendly connectors: Reducing manual assembly and increasing the degree
of automation

» Refinement of existing design rules: updating and improvement based on user
feedback

- Elimination of manual design requirements: Identification of features required only for
manual processing and their removal in favor of automation

« Harmonization of design rules: Aligning rules across different application areas to enable
standardized production




Subproject 2 — Low-voltage connectors: Content of DIN 72036:2026

Selection of new design rules

116151 — Design the secondary lock end position testable

626871 — Define requirements for contours in the contact cavity
geometry of contact carriers

999611 — Ensure obstacle-free accessibility of the contact cavity
area of connectors

738146 — Ensure collision-free pinning in the secondary lock area

554337 — Define dimensions with tolerances of contact cavities of
contact carriers

012663 — Define accessibility of contact cavities in a contact
carrier

529097 — Define geometry of single wire seals

557751 — Define mat seals for connector housing

879915 — Define the design of secondary lock

823369 — Define insertion guides for terminals in contact cavities

946953 — Define connection of sealing pins of sealing plates in
connector housings with mat seal

/. ARENA2036




DIN 72036: Examples of Design Rules

/. ARENA2036

Design rules for WH concept
Requirements for the concept
Design rules for WH design
wiring harness
partial wiring harness

Design rules for the WH
manufacturing process

Design rules for components

Table A.64 — 529097 — C

t — Define g

P

try of single wire seals

Design rule

The SWS and the terminal should be connected and not be able to come
loose. For this purpose, the SWS should have a collar or another suitable
shape. Furthermore, SWSs should be designed to be rotationally
symmetrical.

Identification number
529097

Component
Specification

Application level ~ Wiring harness level Category
Low voltage: Vehicle WS, O 150 % WH, 0O WH, O Partial WH
O High voltage: O Vehicle WS, O WH, O Partial WH
D Radio frequency: O Vehicle WS, © 150 % WH, O WH, O Partid WH | ! Component specifications
O WH concept
O WH design
O WH production
Addressing Motivation
* Component(s): single wire seal (SWS) O Cptimize variety
* Process level: block loading D Enhance process
* Process step: contact £ Improve product
Background Liability
During fast pinning, high frictional forces occur between the terminal and | O Rule
SWS, which can displace the SWS and therefore cannot ensure the desired | (%) Recommendation

seal. A collar on the single-wire seal (in combination with a correctly
applied seal compression) prevents the loosening of the SWS from the
crimp, thus ensuring reliable pinning,

Mlustration

Examples of SWSs
SWS with collar SWS without collar
OK not OK
SWS with crimped terminal
/1
| ﬂ
Key

1 collar with enclosing insulation crimp

Requirements as a target value
Cores with conductor size < 2,5 mm?:
— Single wire seal with collar (or other suitable contour) = 100 %

Measurement criterion
Drawing verification




DIN 72036: Examples of Design Rules

/. ARENA2036

« Design rules for WH concept
— Requirements for the concept
« Design rules for WH design
— wiring harness
— partial wiring harness
» Design rules for the WH
manufacturing process

Design rules for components

Table A.86 — 554337 — — Define di ions with tol of contact cavities of
contact carriers
Design rule Identification number
Reference surfaces shall be defined on the contact carriers, which serve as | 554337
the locating surface of the contact carrier in a workpiece holder during the
pinning process. From these reference surfaces, a direct dimensioning to
the centre axis of the "reference” contact cavity (first contact cavity) shall
be carried out in compliance with certain tolerance limits.
Applicationlevel ~ Wiring harness level Category
[X Low voltage: (%) Vehicle WS, 0 150 % WH, O WH, O Partial WH | [¥] Component specifications
O High voltage: O Vehicle WS, O WH, O Partial we | = WH concept
O Radi O Vehicls a =] O Partial O WH design
Radio frequency: Ve le WS, O 150 9 WH, WH, O P WH owH duction
Addressing Motivation
* Component(s): contact carrier O Optimize variety

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

(%] Enhance process
O Improve product

Background

between the surfaces and the contact cavity
pattern of the contact carriers (for example, due to different cavities of an
injection mould, due to different injection moulds) can make the process of
reliable pinning difficult despite insertion guides on the contact cavities.
This can mean individual adjustment of the position for pinning or the use
of additional ing methods to ensure the positioning accuracy of the
terminals during pinning.

Liability
(2] Rule
O Recommendation

Reference surfaces
on the contact
carriers

Hlustration

Examples for di

ioning the reference surfaces for the first contact cavity

Reference surfaces are defined and measured No reference surfaces defined
directly to the first contact cavity

Di ioning via di ional chains with too large
tolerance

J
e

|

OK not OK

Key
hatched area (reference surfaces of the contact carriers)

Ix  Nominal distance between first contact cavity and reference surface in X-direction
Iy  Nominal distance between first contact cavity and reference surface in Y-direction
Aly Position tolerance in X-direction

Aly Position tolerance in Y-direction

1 first contact cavity

Requirements as a target value
The position tolerances for contact carriers are Alx < #0,1 mm and Aly < 0,1 mm




DIN 72036: Examples of Design Rules /» ARENA2036

Entrance area

Table A.83 — 999611 — Component — Ensure obstacle-free accessibility of the contact cavity area of Hlustration
connectors Access area for insertion gripper per contact cavity
Design rule Identification number Access area without obstacle Access area with obstacle
In order to avoid a collision between the insertion gripper and the housing | 999611
(components) during the automated pinning process (block loading), an
access area shall be defined within which interference contours are not
permitted.
Applicationlevel  Wiring harness level Category
[X] Low voltage: %) Vehicle WS, 0 150 9% WH, O WH, O Partial WH | (X Component specifications
O High voltage: O Vehicle WS, O WH, O Partial WH E x §°“_°""
esign
[X] Radio (%] Vehicle WS, O 150 96 WH, O WH, O Partial WH .
frequency: O WH production
Addressing Motivation
* Component(s): connector O Optimize variety
® Process level: block loading (%] Enhance process . not OK
® Process step: insert terminal O Improve product Key
1 4 Liability @  Angle of the outer surface of the access area to the loading direction for the gripper
If an insertion eripper ¢ get dose enough to the contact cavity O Rule h Heightf:ft:‘eresn'ictedaccessareafordaeg‘ippertipmeasuredﬁomdxerearendofd)eeomct
- ETIPE . . avity for the terminal
because it is blocked by interference contours (for example, housing edges, z © ) .
CPA, levers, tabs), the core with the terminal would be gripped at a great ¥ Recommendation b'. Width of the contact cavity at the rear end of the contact cavity
distance from the contact, which can lead to disruptions in the pinning Access ipper ntact cavi
process, The core protrusion should therefore be kept to a minimum to the : area of the 9‘1 .in co- ) ity .
core from buckling, Interference contours on the connector housing could Access area of the gripper for additional contact cavity
then prevent the insertion gripper with terminal from being positioned > Area of the interference contour (marked in red) in the access area
close to the contact cavity entry. Requirements as a target value
In addition, the terminal may be slightly bent during the crimping process. Angl acces eripper ti °
This shall be compensated for by the pinning trajectory of the gripper that . e for sare‘aforthe upazl.s . i
holds the core with the terminal. Height for the restricted access area of the gripper in the truncated pyramid before the access area over
the entire plug begins k< 10 mm




Subproject 2 — Low-voltage connectors: Outlook (New Design Rules) /A ARENA?2036

* Introduction of a new connector geometry — geometries for gripping connectors

» Reduction and standardization of grippers for automated mating
» Already presented at the Bordnetzforum; initial proposal in the form of a DR is available

Gripping a connector during handling or mating processes

Form-fit gripping Friction-fit gripping
KN [N
Gripper | Gripper

Gripper [ Gripper
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Subproject 2 — Low-voltage connectors: Outlook (New Design Rules) /A ARENA?2036

Cable Tie Clearance at Connectors Essmples ohablete denrance o
- Ensure sufficient clearance for automated cable tie . L, A O
installation at connector cable outlets i C’\
L. . Clearance for tools on & Clearance for tool on the
* Focus on assembly process — cable tie installation the locking head side @ closure head side
step Ls A
o~ —>; P
iy . - ! ition of th & vk Collision!
« Addresses connectors as critical components in the /Y ingheat %\ 0 ol
. A a g | 1 “ LY 3
routing area = == & Y.
T : =
« Structural elements at cable exits often define wire . HE Q :
routing and prOVide Strain relief = I l 'j { “'J Clearance for tool on
0 = opposite side
 For automated processes, these areas must
additionally allow tool accessibility and clearance T s -
S o




