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In-Process Quality Assurance of Wire Harness Connector Mating
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Summary

In order to improve in-process quality assurance of wire harness connector mating, Mazda has been
developing the connector having a structure for preventing half lock. Immediate quality improvement
in wire harness connection is now critically needed in the trim & final assembly area. We have
advanced the connector having an anti-half lock mechanism as standard in the past, but it is
effectively difficult to further expand the half-lock-preventive connector because of structural
restriction of the mating parts. Therefore, Manufacturing Dept. and Engineering Dept. have jointly
established three new quantitative criteria for evaluating the feeling of normal connectors so as to
facilitate operator’'s judgment of connection completion. Based on these criteria, we have selected the
connector that assures higher in-process harness connection quality and better feeling of connection
completion as standard through launch activity of new Mazda3. We studied correlation between the
result of evaluation based on the new connector feeling criteria and that of actual vehicle evaluation,

reflecting it in the connector criteria standardization and the launch activity evaluation process.
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Female Connector

Terminal Peak

Insertion Force

Stroke
Lock shape for example Insertion Force Curve

Fig.1 Inertia Lock Connector Concept
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Stroke
Fig.2 Normal Lock Connector Insertion Force
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Pf : Insertion force base point

F <45N 4p
45N <F < 55N 3P
55N < F < 65N 2P
65N <F < 70N 1P

Insertion Force

Cs : Stroke coefficient
X <4.5mm 1
4.5mm<x<55mm 0.75

¥ Sioke  55mMm<x<65mm 0.5
X Stroke X > 6.5mm 0.25

1

o
=

Insertion force point = Cs x Pf
Fig.3 Insertion Force Point
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g Pd : Force drop point

= r>20% 4P
£ 10% < r<20% 3P
3 5% <r<10% 2P
= r<5% 1P

Stroke
Fig.4 Force Drop Point
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Fig.5 Audible Feedback Point
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Table 1 Connector List

Wire Quality | Connector | Used/
Part Name Harness Svstany Connector # Ranl Type New

|BLOWER MOT(K70) 67240 HEATER MK-DL-2F Normal Lock |Used
F STURN LH 67010 BCM MNB-WL-2F Inertia Lock |Used
F SITURN RH 67010 BCM MNB-WL-2F Inertia Lock |Used
F POS/L LH 67010 BCM MNC1-WD-2F Inertia Lock |Used
F POS/L RH 67010 BCM MNC1-WD-2F Inertia Lock |Used
PURGE SOL 67020 PCM MNC-WD-2F Inertia Lock |Used
G COIL1 67020 PC MNE2-WD-3F nertia Locl

G COIL2 67020 PC [MNE2-WD-3F nertia Locl

G COIL3 67020 PC MNE2-WD-3F nertia Locl

G COIL4 67020 PCI MNE2-WD-3F nertia Locl

SPEED SSR(MT) 67020 or 670PCM MNF-WD-2F Inertia Lock |Used
EGR VALVE 020 PCM MNF-WD-6F Inertia Lock |Used
HOOD SW 010 BURGLAR __|MNF-WL-2F Inertia Lock |Used
TURBINE SSR 020 TCM MNF-WL- Inertia Lock |Used
BACK/L SW 020 BACKIL MNF-WL- — Used
SPEED SSR1 020 TCl MNF-WL- Inertia Lock |Used
SPEED SSR2 020 |TC [MNF-wL-3F Inertia Lock [Used
OXGEN SSR REART 020 [PC MNF-WL-4F Inertia Lock |Used

G/CL 020 MG/CL MNG-WL-1M — Used

PRESS SW 020 TCM MNG-WL- — Used
R TURN RH(SDN) 140(RH) [BCM MNHD-DL-3F Normal Lock |Used
REAR COMB LH(SDN) 140(LH) [STOP/L MNHD-DL-4F Normal Lock

REAR COMB RH(SDN) 140(RH) _|STOP/L MNHD-DL-4F Normal Lock

NOISE FILTER(STOP) 7290 A-AL-4] Inertia Lock |Used
CURTAIN INF(D) 05 AB-DL-2F Spring Lock _|Used
CURTAIN INF(P) 05 AB-DL-2F Spring Lock |Used
SIDE A/B INF D 05 AB-DL-2F Spring Lock |Used
PAS UNIT 3 A-DL-10] Normal Lock |Used
KEY INTERLOCK SOL 3 -AL-2F Inertia Lock |Used
SSR-EVA 4 -AL-2F Inertia Lock |Used
WASH MOTOR 1 E-WL-2F —

F WIP MOTOR 1 W1-WL-5F —
ALTERNATOR2 020 -WL-3F Inertia Lock |Used
VIS CONT VALVE 020 RS3-WD-2F — Used
ADD FAN 010 RS-WD-2F Normal Lock

Table 2 Connector List Revision

Connector Evaluation Actual Vehicle Evaluation Judgement

Work |Stifines
Space [ s

Visibilt
v

Inserion Force| __Stroke Force Drop | Lock Saund_| Total spac| Terminal Conne

stiffn| visibi| jud | insertion| Force
(N) | poirt| (mm) | point| (N) | point | (dB) | point o5 o

ss | lity | ge | Ferce | Drop

insertion
=====

T | 43 337

678 3. 9.8 [e]
487] 3 27 1 5] 4 7381 5 0[O
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Input evaluation result
of insertion force,
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Fig.6 Operation of Door Switch Connection

Table 3 Correction of Work Condition Requirement

Actual Vehicle Evaluation

Inserion Force Stroke Force Drop | Lock Sound | Tota| spac stiffn|visibi jud
(N) | point | (mm) ‘ point | (N) | point | (dB) ‘ point ! e |ess| lity fge
67.8] 1 4.3 1 (337 4 |698] 2 [ 7| O[ATAY |
487 3 - — [10[O OO |
487 3 10000

w310 No Change TsraToTol
514] 3 - [ ol[A[OTO 1 |
5141 3 | A | ConnectorPoint-1|[efAJOoJOV |
387 4 | | 90 A[O]1OF |
387| 4 . 9l ATOTO

387 4 x | Connector Point-2 [T o[ a7 0101 |
55 | 2 b— ———r——T————= | 7|0 [ OO | |
47 3 | 31 1 | 88| 3 |[716] 2 sfololo 1
47 3 | 31 1 | 88| 3 |716] 2 sffloloflol 1
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Fig.7 3D Evaluation of Door Switch Connection
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