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TABLE 5.1.4.1: COMPONENT TEMPERATURE CLASSES

Temp Class | Ambient Temperature Range Typical Application
T1 -40to + 85 °C T1 is not recommended for new applications
T2 -40 to +100 °C Suitable for use in passenger compartment
T3 -40to0 +1256 °C Suitable for use in the engine compartment
T4 -40 to +150 °C MNeeded for some on-engine applications near hot components
T5 -401t0 +175 °C For use as needed -- No specific applications are identified as T5

TABLE 5.1.4.2: COMPONENT SEALING CLASSES TABLE 5.1.4.3: COMPONENT VIBRATION CLASSES

Seal Class Common Name Typical Application Other Requirements Met
Class Common Name Typical Application VA Chassis Profile \?;,I:ELE:I;ZT;TJI;;%TS?;;{::“B of None
S1 is suitable for use in passenger compartment or other dry - " —
S1 Unsealed areas on a vehicle such as the trunk V2 Engine Profile Components coupled to engine with no | Pass on V2 implies pass also
9 severe vibration possible for V1
S2 Sealed S2 is intended for connectors exposed to water V3 Severs On-Engine Components subject to severs vibration ros:sao:n\éa VI;an\ES pass also
52,5 Sealed Against Low Pressure Spray 52.5 is intended for exposed locations at risk of direct splash - S Used as needed 1o correlate to extreme | Pass on V4 implies pass also
— N - , N vibration areas for V1 and V2 and V3
53 Sealed Aaainst High Pressure Spra 53 is intended for exposed locations at risk of direct high-
g g pray pressure splash (or car wash spray) V5 Unsprung Component Wheel-mounted components None
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596 597 5.9.8 599 5.9.10
1,08 (2B
[
: 2515 |28
HNEAE AL AR
W B E: F : 3 |
o385 Eesle [E(S A
sls | 2 358 5888|255
8 1T 3 2 & I[o5 I 2
¥ |E% QE';_E}:E&:E:,E 3 off
z 5 |28 52 B353| 522585 | 883
est b= i = Tl | p®| =T T |- o |t
equence ID M| N|]O|P|Q R[S T | U]V IW]|X
mple size 0|10 ) 10 |10 8| 10 |10| 10 | 10 ] 10 | 10 | 10
1 [General ARNICNE RN NN NN
5.1.8 |Visual Inspection 2,7128| 29 28([26/ 29 [211/2,9(210[27| 26
5.1.7 |Connector Cycling 3 (3] 3 |3 3 13|33 3
15.1.9 |Circuit Continuity Monitoring 4| 4
5.3.2 |Voltage Drop 6|5 5 5
5.4.1 [Terminal-Connector Extraction Force 8 10 6
546 |Vibration/Mechanical Shock 4
Isolation Resistance"™ 5|6| 6 [6|4]57(58 57|58 4|53
Dielectric Strength 7|7 |75/ 8|9|8|]98]5
Transfer impedance™
Thermal Shock 4
Temperature/Humidity Cyeling 4 487} |67} 3
High Temperature Exposure 4 457 | g7
Fluid Resistance 3
Submersion il gean
Pressure/Vacuum Leak 4&31!' “?mm 4
Salt Fog 2
Test sequence chart: 5.9.6 Connector System Electrical,
5.9.7 Sealed Connector System Environmental, 5.9.8 Unsealed Connector Environmental,
5.9.9 Stand Alone Pressure Vacuum, 5.9.10 Stand alone Salt fog Exposure
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Contacts, group 1 Contacts, group 2
connect 1 x connect 1 x
10 parts. 10 parts

Contact resistance Contact resistance
E0.2 E02
10 parts 10 parts
< group 2

ontacts, group 1
disconnect 1 x acc. fo B.19.0
om connect 1 acc. to BA9.0
10 pans

Contacts, group 3
connect 1 x
10 parts

Gontact resistanco
E02
10 parts

Contacts. graup 3
connect 50% x acc. o B.19.0
10 parts

44

Temperature shock
Temperature shock Temperature shock
re B.19.1 B.19.1
parts "
3 140 Contact resistancs, continuous €.14.0
10 parts T parts
Temperature cyclo
B.182
Temperature cycle Temperature cycle
10 parts P ¥ pe ¥
8192 8192

Contact resistance, continuous E.14.0
10 parts

Contact resistance, continuious E.14.0
10 parts

Aging in dry heat

Contact resistancs, continuous E.14.0
10 ports.

Aging in dry heat

Contact resistance, continuous E.14.0
0

‘ PG 19 Environmental simulation - page 2 | ‘nﬂumsel :g“‘n-vhv-

parts
Visual inspection
0.1
10 parts
Industrial atmosphare
B19.8
10 parts

Humid heat, cyslic
B.195

Contact resistance, continuous E.14.0
L

10 parts
1
Humid heat, cyciic
Visual Inspection B.19.5
E01 Gontact resistance, continuous E.14.0
L)

Industrial atmosphers
B.19.4
10 parts

Visual inspection
10 parts
1

I
Dynamic load, broad-band randem vibration
Hurmid heat, cyclic 8196
B.1 Contact resistance, continuous E,14.0
10 par 10 parts.

10 parts.

E

Dynamic load, bread-band random vibration
9.

Contact resistance, continuous E.14.0
10 parts

Mechanical shock
B0

Gontact resistance, continuous E.14.0

Mechanical shock
B.10.7

Contact resistance, continuous E.14.0

Contact resistance
E0.2
10 pans.

oa
Contact resistance.
ED.
| 10 parts

10 parts
2
|

Contact resistance
2

[ Contacts, group 2
€

disconnest and connoct 1 x B.A9.5
10 parta.

10 parts

Contacts, group 3
disconnect and connect 1 x B9.8
10 parts

Contact resistance
2

0.
Visual inspection
E01
10 parts

Contact resistance.
E02
10 parts
Vist ction
E
0
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P51 Contact opening dimansion in the unused condition {optical measurement)
- all test batches
L 5.1 One half (5 pieces each) of all test batches is inserted and extracted
5 times before further loading.
P51 Contact apening dimansion of the DUTs insertad 5 times (oplical measurna- 175
ment) —all test batches o 200 E
P52 Contact normal force o
2 L — 1
Determining the normal contact force - on test batch 1 200 ’ TS C
The measuring method must be documented. Indirect measurement is per- —— |50 C
missible. l?i I | 25 C

L5.2 All DUTs of test batches 2 to 5 are inserted. The DUTs must remain con-
nected until the measurement of the contact opening dimension and the
normal contact force.

L53 Aging in dry heat, plugged, as per DIN EN 60068-2-2* VDE 0468-2-2,
Test B
Duration: 1000 h
Tona Limit temperature from derating curve (/= 0 A)

Test batches 2 to 5 are aged and then successively removed at the respec- Tﬁ

tive times (1 h, 100 h, 200 h, 500 h, and 1 000 h), and the normal force is
rreasiirar

150 —— 100 C

R A /MPa

PO Wisual inspection as per DIN EN 80512-1-1
P54 Contact opening dimension {optical measurement) — on test batches 2i0 5 zﬂ i e 4 " i b
P52 Contact normal force 0 4 8 12 16
Determining the normal contact force on all test batches .
The measuring method must be documented, Indirect measurement is per- Bt F"] t/h

Kl ) B 4 C17500 1 4075 (A1 360FE F b st 48

The normal contact force must be documented.

Graphic reprasentation (sami logarithimic time scale), extrapolated to
3000 h

Intermediate values at 0 h, 1 h, 100 h, 200 h, 500 h and 1 000 h
The contact opening dimensions must be documented.
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B 19.4  Industrial climate {multi-component climate) (all groups) DIN EN 60512-11-14
(0,2 ppm SO;, 0,01 ppm H25, 0,2 ppm NO,,
0,01 ppm Cl2/25 "C/75% relative humidity/21 d)
Flow rate: 1 m’h

E 14.0 Caontact resistance continuous during B 19.5 with test current (100 mA)
(Only groups 2 + 3)

Measurement frequency: 10 measured values per min
B 19.5 Humid heat, cyclic (all groups) DIN EN 60068-2-30
Variant 2 ‘.lm'.! ﬂll 1 {n -
S-Nil.2.Cu HNO 47
Relative humidity: 95% constant ¥ ’“ﬂ d H
Duration: 10 cycles of 24 h each
Temperatures: T, =257C. T,=55°C

T. = lower cycle temperature
T. = upper cycle temperature
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TABLE 5.4.6.3A: SCHEDULE FOR SHOCK TESTING

Vibration Shocks Wave Direction Duration Acceleration
Class per Axis Shape (£) (ms) (g)
V1 10 Half Sine Wave Positive 5to 10 35
v2 10 Half Sine Wave Positive 5to 10 35
For V3, V4,
V5 only: 11132x6=792 | Half Sine Wave Positive/Negative 15 25
Perform
Tests1and2 |2 | 3x6=18 Half Sine Wave | Positive/Negative 11 100

TABLE 5.4.6.3B: SCHEDULE FOR VIBRATION DURATION AND TEMPERATURE

Random Total Vibration Time
Vibration Sine Duration Duration for each CUT Chamber Temperature
Class (hours/axis) (hours/axis) (reference) for Thermal Cycling
V1 N/A 8 24 N/A
V2 N/A 8 24 N/A
Twin per Table 5.1.4.1 with dwell time of
V3 22 22 132 2 hours then transition to Tmax per Table
5.1.4.1 with dwell time of 2 hours
Twmin per Table 5.1.4.1 with dwell time of
V4 32 50 246 2 hours then transition to Trmax per Table
5.1.4.1 with dwell time of 2 hours
V5 N/A 22 66 N/A
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Friction displace- 50 um e e e e e el |
ment:
Cycle time: 1Hz

IFREEEER T
HYE RIS IE

Number of cycles: 100 000

Electrical load: < 100 mV, 10 mA

Visual inspection as per DIN EN 60512-1-1

Requirements:

Graph: Progression of the volume resistance over the number of cycles

Specification of the number of friction cycles to achieve the volume resist-
ance of 300 mQ

Specification of lubricants used (material and amount)

Initial

Broken Oxide Film 0.1 mil
M:Eromdion

New Oxide Film ™

i

New Oxide Film ‘rufhcran_mlion

p——

After N Cycles

20,0k 124mm x150 SEQV) 2022112128 '
Insulated

CYCLES
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Au-Au; Ag-Ag
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— Ni-N1; Cu-Cu; Sn-Sn; Al-Al
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100 E— ]
[
10 ¢ I
.:q.. I
S ) I
'5 II Pd vs Pd
E I
5 1 |
% e ~,
£ {A.i o c
o - --"'"\ v Lu
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T 01 FE .
] f-.f‘ Au - %
= Sy Vi b
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E L T LT L L T
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ok 600
00 = Fr
00 O b
Heat Age - 16 Hrs, @ 250C

100 — 100 |-
o AsRecsived ®F
E 40 - A0 =
E Tl E o
g % § F
N :
= 4 B H
E 2- g =|-
3 Hz
rl i
2 L

1 L é é EL L 5 1 PR I T I R

- - e E 5 gﬁ a [ g g gg § g gg

Load (gm) Load (om)
Contoct Rasishonca v Lood for Gokl. Palladium, Gold-Palodium
and Pollodium-Nickel Conlact Fnished In As Recelved Condiian. wmwmwmmﬂim




I R _Ji IEH_LIIE&QE:&
NAEpak ) e
ERDESREIE: 1) EEhiEk; 2) EEDd,

> IERBDEX
o NI iZEEN BRI ERIFRANER G AR TIHRSIMI AL,
o THESEEMETMREBMETN, BWIETENRE, RESEURMRRL.

> IERAE
o FEIT/)\, EERFIMERSMAEMNTESE, BMUATES:

A: EMEBEIEKX, BEFHEEEESERIEELEE.

B: TR, ME TGN, WIAEARERE.

C: XNKEAERSDRIFIFRIFERSSLEER, [ERDT/NNIATESEEEENSE.
D: IEAAR/), EERPEEASTZENRN, B~ EEESRERRATATEMELX,




|| SRR IR A B FALAB SRR

EIA-3645ER RIS, X2 T AR LR RIEIER R

Table 1 - Tests and sequences '~

Test or examination Test procedure Test group |
1 1] -J B 4] [ 3‘_!‘
s I Test sequence : |
Examination of " product ELA-364-18 | 1 3 |
Millivelt drop El1A-364-06 2.47,.6,8. 10, 2 4 6,810,
12, 14. 16, I8 12. 14, 16, 18
Current  versus temperanue | ELA-364-T0 3. 17 3.17
rise
Durabahiry. precondibonmg El1A-364-9 5 5
Thermal shock ElA-364-32 7 7
Temperanme life EIA-364-17 9 9
Humidity-cyelic * ELA-364-31 § 1™ i
Mixed ﬂ-:m.inE gas EIA-364-65 137 13 |
Vibration © EIA-364-28 1 15 15
{unmﬁ-t:l:dum ksl | EIA-364-55 1 o ] - 1 2 |

BA1EEIESG M, H2EFXES, B, 8% m
83 BEIAR GRS RENEERIAITE LI PRSI

AP ESGEB REKFE!
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0 10 20 30 40 50 60 70 80 90 100110120 130140150 160 170 180

0 50 100 150 200 250 300 350 400 450 . =
Current load I/A ambient temperature [°C]

R e

PEEFEERFRERAVINK, FEEMWIREAINA, XMER, EEES, ZdibusbarfEFEEERITAHLK.
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