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1.1

1.2

2.1

2.2

2.3

SCOPE &H 1t H

Content A&

This specification covers the performance, test and quality requirements for Hybrid 28P unsealed inline

connector (hereinafter referred to as 28P Connector).
This specification applies to the product 2385446-*/ 2385449-*, but not limited to it.

AMIEIEH T-28-2k 28 AR EiERAs (DL FHFR 28P) HItERE, AR & ER,
AFVEE HEAM R T LR 2445 : 2385446-*/ 2385449-*

Qualification X5

When tests are performed, the following specifications and standards shall be used. All inspections
shall be performed using the applicable inspection plan and product drawing.

AR BT T 30 RV S AR HEPRAT o BT AT A 6 I A SR 50 A 6 TR B ik B AR AT

APPLICABLE DOCUMENTS & F 3Cf4

Usable document £ i 3C 4

In the event of conflict between the requirements of this specification and the drawing, the

drawing shall take precedent.

In the event of conflict between the requirement of this specification and the referenced documents,
this specification shall take precedent.

FEA TR B R G AR AL pP e, DAt AR O e . AEARTE R ER 5225 0 R AE PRI, UK
FRE N HE .

TE specifications FF} 1 FHE

109-1: General requirements for Test Specifications / il Xl F ALY
C2385446 28P Plug housing ASSY

C2385449 28P TAB housing ASSY

114-160142 28P Application Specification

Other specifications HABHHE

VW 75174 issue 2018-10 Connectors, motor vehicle connectors, test specification
VW T IE R S R

USCAR-2 R7 Performance Specification for Automotive Electrical Connector Systems
R H IR I

GMW3191-2019 Connector Test and Validation Specification
TR AR D IR AV

USCAR-25, R3 Ergonomics Specification for Electrical Connections
LT A AR LA

IEC 60529_2013 Degree of Protection Provided by Enclosures (IP Code)
HhFERT AR
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3.  REQUIREMENT Zk
3.1  Design and Construction ¥R I& 4
Products must meet the design, construction and physical dimensions specified in the applicable
product drawings.
P a2 2 R i B AR BRI, SRR RS EKR
3.2  Material # %}
Description of the material sees the related product drawings.
A RBHR IR WAH G it 4K
Ei(; rtnponent Raw material Surface Treatment
2385446 (C-Drawing) -
2385449 (C-Drawing) -
3.3 Test parameters and tolerances JliASH 5 A E
Table 1: Test parameters and tolerances
Requirement E3k Tolerance A%
Ambient temperature 3 EEHE | 23°C £ 5°C
Relative humidity MXTEE | 45% to 75%
Atmospheric pressure K<k /) | 96kPa + 10kPa
3.4 Ratings &%
A. Operating Temperature / TAF#fE: -40~105°C
B. Rated voltage / il TAEHLE: 12V
C. Application / 7= % FH : Passenger Counterpart 2Py %
3.5 General Performance and Test description i Fi {488 F 50 7 iR

The product is designed to meet the electrical, mechanical and environmental performance
requirements specified in Para.4. All testes must be performed at the test condition of the
TE test specification 109-1 unless otherwise specified.

Rev. 1
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77 i SLREH AR B TE 4 TR ER, BB e RE SR . A IR0 1 R 14 R TE MUV 109-1
RS R AT, BRIAE A UL
Sample Preparation:
The test samples to be used for the test shall be prepared by random selection from the current
production. No sample shall be reused, unless otherwise specified.
FE e
DU it N 122 MR ot R B ATLIZE 9%, 5T R R SR I A 100 T IR i AN R A A
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3.6

Tests requirement and method summary MR E R K 2

Para.

Test ltems

Requirements

Procedures

3.6.1

Visual Examination

There shall be no corrosion, discoloration,
cracks, etc., which could affect the
functionality of the part.

ACC to GMW3191
3.4.1

3.6.2

Connector Cycling

Mate & Un-mate 10 times

ACC to GMW3191
3.2.1

3.6.3

Connector
Condition

Connector housings without terminals be
aged for a minimum of 24 h at +40 °C + 3 °C
and a relative humidity of 95% to 98%

ACC to GMW3191
3.2.1

Mechanical Test

3.6.4

Terminal to
Connector
Engagement Force

TPA in open position:
terminal size < 1.2, Force < 15N
terminal size > 1.2~ 2.8 , Force << 20N
Forward stop: 50N or largest wire strength
TPA in seated position:
Wire size < 1.0 mm?, Force = 30N
Wire Size = 1.0 mm?, Force = 40N
Wire size > 1.0 mm?, Force = 60N

ACC to GMW3191
424

3.6.5

Terminal from
Connector
Extraction Force

Primary Lock Only
Terminal Size < 1.2mm, Force = 30N
Terminal Size < 2.8mm, Force = 60N
Primary & Secondary Locks
Terminal Size = .64mm, Force = 60N
Terminal Size < 1.2mm, Force = 70N
Terminal Size < 2.8mm, Force =100N
Primary & Secondary Locks (Thermal Aging)
Terminal Size = .64mm, Force = 50N
Terminal Size < 1.2mm, Force = 60N
Terminal Size < 2.8mm, Force = 90N
Primary & Secondary Locks (Humid Heat
Cycle)
Terminal Size = .64mm, Force = 50N
Terminal Size < 1.2mm, Force = 60N
Terminal Size < 2.8mm, Force = 90N

ACC to GMW3191
4.2.5

3.6.6

Terminal Cavity
Polarization

Terminals inserted in any incorrect orientation
shall not fit or lock into a connector cavity at a
force 1.5x the normal insertion force, 15 N, or
the column strength of the largest applicable
wire size, whichever is greater

ACC to GMW3191
4.2.6

3.6.7

Connector to
Connector
Engagement Force

Connector Class 3, Force < 75N

ACC to GMW3191
428

3.6.8

TPA

TPA Pre Lock Position to TPA Removal from
Connector Force
Protected TPA Removal Force = 20N

TPA Pre Lock Position to TPA Locked
Position Force
15N << Protected TPA Removal Force < 45N

ACC to GMW3191
429

Rev. 1
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TPA Closing Force w/ Properly Assembled
Terminals
15N <X Protected TPA Removal Force < 45N
TPA Closing Force w/ One Improperly
Assembled
Protected TPA Removal Force = X +30N
Retention Force of Seated TPA
20N < protected TPA Removal Force < 45N
Lever/Slide Slide/Lever shall be 75N force max to reset
3.6.9 Blocking Force mechanical assist ACC to GMW3191
e (Open Slide/Lever shall withstand 100N force without | 4.2.10
Position)(Optional) | inadvertent closure
Mechanical Assist . .
. Slide/Lever shall withstand 100N force for 30s | ACC to GMW3191
3.6.10 | Robustness (Prior . . ; g
) without separation or damage in 3 directions 4.2.11
to Mate)(Optional)
Connector With fixture
3611 Mounting Feature F1~F5>50N ACC to GMW3191
e Mechanical With clip 4212
Strength F6>110N
Connector Audible . ACC to GMW3191
3.6.12 Feedback Connector Audible Feedback(reference only) 4213
Connector Lock
Mechanical . There shall be no damage to the connector ACC to GMW3191
3.6.13 | Overstress (Wire lock assemblv. 150N 4214
Snagging)(Optional Y -
)
Mated
10N<Force to close CPA < 25N
. 10N <t Force to Open CPA < 30N ACC to GMW3191
3.6.14 | CPA(optional) unmated 4915
Force to close CPA = 110N
CPA Extraction Force = 60N
Locked Connector
3.6.15 | Disengagement Disengagement Force > 120N (no CPA) Q%Ciéo GMW3191
Force o
Unlocked Disangagenasnt Force < 1000
Connector . ACC to GMW3191
3.6.16 . Lock Feature Disengagement
Disengagement ; 4219
= Disengagement Force < 70N
orce
Connector
Polarization
3.6.17 | (Coding) and Mis- | Minimum Force > 150N ACC to GMW3191
. 4.2.20
mating Feature
Effectiveness
3.6.18 | Mechanical Shock Continuity Loss<s 1us 22%}0 GMW3191
Vibration with . o ACC to GMW3191
<
3.6.19 Thermal Cycling V1a,44H per axial, Continuity Loss<: 1us 4.2 1

Rev. 1

7o 11




108-160272

Electrical Test
Isolation ACC to GMW3191
3.6.20 Resistance >100MQ @500VDC,15s 435
Terminal Size < .64mm, Resistance < 15.0
mQ
3.6.21 Dry Circuit Terminal Size < 1.2mm, Resistance < 10.0 ACC to GMW3191
- Resistance mQ 43.2
Terminal Size < 2.8mm, Resistance < 5.0 mQ
3.6.22 | Voltage Drop 50mV max 22% to GMW3191
No dielectric breakdown or flash-over shall
3.6.23 | Dielectric Strength | occur between cavities and between the ﬁg%to GMW3191
cavities and the outside of a connector o
Environmental Test
3.6.24 | Thermal Aging 105°C 1008 h 4A§C1 to GMW3191
3.6.25 | Thermal Shock -40~+105, 300cycles $CC to GMW3191
3.6.26
Humid Heat Cyclic | +65~+25~-10'C, 93% humidity, 10 days $GC 1o GMWS191
3.6.27 | Corrosion GMW3172 Salt Mist ﬁ(i%to GMW3191

Figure 1 Test Method of Ventilation

Rev. 1
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3.7 Test sequence RAWIFF

Test

T
ltem est Group

29A | 29B | 29C | 29D | 29E | 29F | 29G | 29H | 29J | 29K | 29L | 29P | 29Q | 29R

1 2 3 4 5 6 7 8 9 10 11 12 13 14

3.6.1 14 |14 | 14 | 14| 14 14|14 ] 14 | 14|14 ] 1414 ] 14| 14
3.6.2
3.6.3 2 |21 ] 2 2 2 2 2 2 2 2 2 2 2 2
3.6.4 3
3.6.5 3
3.6.6 3
3.6.7 3
3.6.8 3
3.6.9 X
3.6.10 X
3.6.11 3
3.6.12 3
3.6.13 3
3.6.14 X
3.6.15 3
3.6.16 3
3.6.17 3
3.6.18
3.6.19
3.6.20
3.6.21
3.6.22
3.6.23
3.6.24 2.1
3.6.25
3.6.26 231
3.6.27
3.6.28

Sample
Size

10 | 10 | 10 | 15 | 10 | 5 5 30 | 16 | 10 | 10 | 10 | 10 3

Notes:
1) each 10pcs terminals test after general condition / high temperature aging / HHC
2) “X” means not application

Rev. 1 9o 11
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Test
ltem

Test Group

29S8

31A

31B

31C

31D

15

16

17

18

19

3.6.1

1,8

1,7

1,7

1,7

1,6

3.6.2

3.6.3

3.6.4

3.6.5

3.6.6

3.6.7

3.6.8

3.6.9

3.6.10

3.6.11

3.6.12

3.6.13

3.6.14

3.6.15

3.6.16

3.6.17

3.6.18

3.6.19

3.6.20

3,5

3,5

3,5

3.6.21

3,5

3.6.22

3.6.23

3.6.24

3.6.25

3.6.26

3.6.27

3.6.28

Sample
Size

10

10

10

10

10

Notes:

1) each 10pcs terminals test after general condition / high temperature aging / HHC
2) “X” means not application

Rev. 1
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41

4.2

4.3

4.4

QUALITY FRE

Qualification test 4 5¢
Samples must be in accordance with drawings and be taken in a random way in the production
in progress.

PRI 7 i AR — B JF Ho A i R B LI B o

Requalification test E 1% &

If changes significantly affecting form, fit, or function are made to the product or to the manufacturing
process, product assurance shall coordinate requalification testing, consisting of all or part of the
original testing sequence as determined by product engineering.

AR i B R R A R AN, ARECAI DI RE R AL, B OR R BB R 4% B S TR A E ORI
BB, HHTI6UE 4= 8 B A I E

Acceptance Kt

Acceptance is based on verification that the product meets the requirements of section 3.6. Failures
attributed to equipment, test setup, or operator deficiencies shall not disqualify the product. When
product failure occurs, corrective action shall be taken and samples resubmitted for qualification.
Testing to confirm corrective action is required before resubmitted.

VTR B, FEAF 22 B A DL SRR AR RO RN E P A B A% o 47 W RO, 7 3
A A IE S LS R A REAF AT IR E . 7E EORIUERT, FRHRIA O M IERE i

Quality conformance inspection i & &L

The applicable TE Connectivity quality inspection plan will specify the sampling acceptable quality level
to be used. Dimensional and functional requirements shall be in accordance with the applicable product
drawing and this specification

TE Connectivity iJ5 EAG 30 TR 2 & N R B AR#E . ROTMITHREER, A% A7 i R 4R A A
PR

Rev. 1
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