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Degree of design for automation: Development of the degree of design for
automation /a ARENA2036

Goal: Using standardized metrics, it is possible to determine, across the industry and at all stages of
development, the extent to which the standard’s design rules are being followed and how well a wiring

harness can be automatically manufactured.
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Degree of design for automation: Proportions of the production processes /A ARENA?2036

The processes of block loading (including cutting and crimping), wire protection application, and fixing part
application account for approximately 60% of the manufacturing effort and represent the main focus of the

design rules of the DIN 72036. The conformity to the standard focuses on these three processes.
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Degree of design for automation: DDAg /A ARENA2036

Degree of design for automation of wiring harness designs for the block loading process level

The DDAg describes the share of core ends of a wiring harness that can be contacted automatically by
complying with the design rules. Each core end that is not affected by a violation of the design rules (DR)

listed is counted as one core end that can be contacted automatically. [...]

Number of automatically contactable core ends in the WH based on the DR
DDAg = , - 100 %
Total number of core ends in the WH

Design rules for DDAy

Igﬁliiéﬁ Rule — 407527 — Define position of terminals for UTP cables in contact 6 A 32 Rule — 092394 — Define ISO conductor sizes for twisted cores

Table A.13 Rule — 172486 — Use wiring harness components suitable for Table A.45 Rule — 593889 — Use heat shrink tubing suitable for automated
automated production production

Table A.21 Rule — 317887 — Use feed through grommets suitable for automated 1,5 A 46 Rule — 181916 — Define wire connector design types
production :

Table A.22 Rule — 524465 — Define the variety of terminals and single wire seals Table A.50 Rule — 546195 — Define connection depth

Table A.28 Rule — 524350 — Define cable lengths of single-core wires Table A.51 Rule — 619930 — Define variety of meshing

Table A.30 Rule — 832197 — Define cable lengths of UTP cables [...]
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Degree of design for automation: DDA

/. ARENA2036

Degree of design for automation of wiring harness designs for the process level wire protection application

The DDA; describes the share of the wire protection of a wiring harness that can be applied
automatically by complying with the design rules. The length of wire protection that is not affected by a
violation of the design rules listed is considered to be a length with automatically applicable wire protection.

DDA DMU length of automatically applicable wire protection of the WH based on the DR
T —

: : - 100 %
Total DMU length of the wire protection of the WH

Design rules for DDA;

Table A.13 Rule — 172486 — Use wiring harness components suitable for
automated production

Table A.42 Rule — 546271 — Use wire protection components suitable for
automated production

Table A.40 Rule — 625267 — Define variants of wire protection component Table A.44 Rule — 159418 — Define accessibility for taping




Degree of design for automation: DDA

/. ARENA2036

Degree of design for automation of wiring harness designs for the fixing part application process level

The DDA describes the share of fixing parts of a wiring harness that can be applied automatically by

complying with the design rules. Each fixing part that is not affected by a violation of the design rules listed
is counted as a fixing part that can be applied automatically.

Number of fixing parts in the WH that can be applied automatically based on the DR
DDA¢ = - - 100 %
Total number of fixing parts of the WH

Design rules for DDA¢

Table A.13 Rule — 172486 — Use wiring harness components suitable for
automated production

Table A.18 Rule — 714621 — Define part variety of clips
Table A.17 Rule — 770863 — Define accessibility for positioning clips

Table A.19 Rule — 260631 — Define process technology variety of clips




Degree of design for automation: DDA /A ARENA2036

Degree of design for automation of wiring harness designs

The Degree of Design for Automation (DDA) is used to describe the standard conformity of a developed wiring

harness. The DDA is a percentage key figure of a wiring harness with regard to compliance with the
design rules of this document for the low-voltage application level. The DDA focuses on the design rules that
have an impact on the automation of the three process levels [block loading (B), wire protection application (T),
fixing part application (C)].

The DDA consists of the unweighted average of the DDAs of the three core process levels:

DDAg + DDAt + DDA
DDA = B 3T C




Degree of design for automation: Fictitious calculation example

Calculation example:

Violations

* Use wiring harness components
suitable for automated
production (Table A.13, 172486)

* Use feed through grommets

suitable for automated
production (Table A.21,
317887)

 DDA; Blockioading)

68 — 10

Violation

« Define accessibility for taping
(Table A.44, 159418)

DDA wire protection)

2190mm — 10 - 55mm

/. ARENA2036

Violations

* Use wiring harness components
suitable for automated production
(Table A.13, 172486)

+ Define accessibility for clip positioning
(Table A.17, 770863)

~ DDAc(iingparts) £

2
DDAt = -100 % = 74.9% DDA = 3 100 % = 66.7%

2190mm

85.3% + 74.9% + 66.7%
DDA = 3 = 75.6%




Degree of design for automation: Fictitious calculation example

/. ARENA2036

Calculation example: | ’ v

Violations
* Use wiring harnes:
suitable for autome
production (Table A 72036 — V2
* Use feed through g
suitable for automa

vidlleddl A quantitative asse
terms of automa

ssment of the wiring
tability has been cré

harness design in
ated (0-100%)"

e A.17, 770863)

components
ed production

)

s uuuessiD or taping
(Table A.44, 159418)

 DDAr(wie protection)
68 — 10 2190mm — 10 - 55mm

- 100 % = 85,39 - 100 % = 74.99
— % %  DDAfp 50 100 % = 74,9%

DDAg =

85,3% + 74,9% + 66,7%
DDA = 3 =75,6%

~ DDAc(iingparts) £

DDAc =

-100 % = 66,7%

for positioning clips




Backup

/. ARENA2036

Process level

)

Block loading Assembly process
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Degree of design for automation: Introduction /A ARENA?2036

The transition from manual to automated production is achieved by standardizing the automated production of
wiring harnesses in accordance with DIN 72036. A wiring harness design that conforms to the standard is a

requirement for an effective automated manufacturing solution.
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