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4.

6.

APPLICATION

This specification covers 050 Waterproof Connector used for low pressure
circuits of automobiles.

TYPE AND PART NUMBER

"Handling Instruction for 050 Waterproof Connector” shall be refered to for
types and part numbers of connectors.

TERMINOLOGY

APPLICABLE WIRE SIZE

See a table of crimping specification.

MATERIAL

As specified in each part drawing.

STRUCTURE

As specified in each part drawing.

HANDLING

As specified in "Handling instruction for 050 Waterproof Connector”.
TEST ITEM

Unless otherwise specified, tests must be conducted at a normal temperature.

8-1 Initial performance

Table-1
' TEST ITEM MEASUREMENT AND CRITERION
1 Appearance 10-1
2 Insertion and Removal Feeling 10-2
3 Insertion Force 10-3
4 Removal Force 10-4
5| Voltage Drop 10-5
6 Low Voltage Current resistance 10-6
7 | Terminal Retention Force 10-7
8 Terminal Crimp Strength 10-8
9 | Housing Retention Force 10-9
10 Insulation Resistance 10-10
11 Withstand Voltage 10-11
12 Overcurrent Flow 10-12
13 | Leakage Current - 10-13
14 Sealing - 10-14
15 | Temperature Rise o 10-15




8-2 Durability

Table-2

TEST ITEM TEST PROCEDURE | MEASUREMENT AND CRITERION

High Temperature 10-1, 10-6, 10-14

Low Temperature 10-1, 10-6, 10-14

Complex Environment 10-1, 10-5, 10-6, 10-14, 10-15

O [oha | QO[O (1

9-1
9-2
Thermal Shock 9-3 i0-1, 10-6, 10-14
9-4
9-5

Water Spray 10-1, 10-6, 10-13, 10-14

9.

TEST PROCEDURE

9-1 High Temperature
Leave a test sample in a test chamber at iﬂ&l} 120 hours. Then,
leave it at a normal temperature, allowing i dQSle wn to a normal
temperature. /Vf
{;74
9-2 Low Temperature
Leave a test sample in a test chamber at -50+3C for 120 hours. Then,
leave it at a normal temperature to cool it down to a normal temperature.
9-3 Thermal Shock
The pattern shown in Figure-1 shall be regared as one cycle and do 100
cycles in a test chamber.
------------------ 1 CYCLE -------=---=-----~-1
High Temp.
80+3C 1Hr Within 5 MIN.
Normal \{_
Temp.
Low Tenp.
-30+3C 1Hr
Fig.-1

9-4 Complex Environment

Fix a connector onto a vibration table as shown in Figure-2. Flow the
current below to all poles for 45 minutes and rest for 15 minutes.
Regarding this as one cycle, do 300 cycles.

The condition of vibration shall be as follows.

Acceleration --------- 44. 1n/sec? (4.5G)
Frequency ------------ 20~200Hz (Sweep = 3 MIN.)
Direction - ~-———-=~---- X, Z, ¥

Ambient temperature -- 80T




Appearance J No abnormality
Voltage Drop : 30mV/A or less
Low Voltage Current Resistance : 30m{l or less
Temperature Rise : 40 deg or less
Sealing : 29.4 kPa (0.3kgf/cn?)
Current i1 = kd: Iwmax —————-———--————- All poles to hg‘%;plled ---*;:fflfwmj
el P R
Table-3 <Maximum current({ [ max)> Table-4 <Diminished factor -««-Z;;fi
WIRE SIZE | CURRENT (A) NO. OF POLE| DIMINISHED FACTOR
0.3 9 1 1
0.5 11 2~3 0.75
4~5 0.6
v BonnbSLEE 6~8 0.55
.20 5 9~12 0.5
13~ 0.4

Fixed

\ X
T 0,

45 13 Fig.-2 Vibrator

If the wire is likely to
get damaged, contact your
customer and conduct a
test with a connector

._:_-::::"—‘1J :3::::::::::::?r~1- set as shown in Fig.-3.

5=5

45 5

Fig. -3
Water Spray

Suspend a test sample in a test chamber and heat it up for 40 minutes.
Immediately after that, spray water on the test sample at a normal
teuperature for 20 minutes. Regarding this as one cycle, do 48 cycles.
The conditions of water spray shall be as specified in JIS D 0203 S1.
During the test, 14V shall be applied between poles of the connector in
the circuit shown in Figure-4. Seal the ends of the wire with adhesive,
and put it outside the chamber. The temperature of the chamber shall be
80+3T. ) open

7T W rred
Opent
Fig. -4 ——



10. MEASUREMENT AND CRITERION

10-1

10-2

10-3

10-4

10-5

10-6

Appearance
Check visuall

y or by touching.

Criterion

No detrimental crack, corrosion,
deformation, etc.

looseness, flaw,

Insertion / R
Insert / Remo

enoval Fee nG} minal Insertion Feeling

ve a termina /L/\\
A/j&_

|Criterion [

Free from detriméﬁtaﬁ{ﬁpt

Insertion For
Fix a male an

Table-5

ce
d push a female axially a

Insertion Force

Connector

68. 6N (7Tkgf) or less

Removal Forc

e

100mm/min.

Fix a male and pull a female axially at about 100mm/min. without the

locking mech

Table-6

anism set in effect.

Removal Force

Connector

68. 6N (Tkgf) or less

Voltage Drop

Apply 12+t 1V ( Open circuit ) and 1% 0.05A ( Short circuit ) to the
connector. Take measurements at the point 100mm away from the crimped part
when the temperature of the terminal mated part is saturated as shown in
Figure-5. Then, deduct the conductor resistance sOhown in Table-7.

Table-7

Voltage Drop

Initial

5mV/A or less

After test

30mV/A or less

Low Voltage
Apply 20X 5nm

Current Resistance

¥ { Open circuit ) and 10X 0.5mA

( Short circuit ) to the

connector. Take measurements at the point 100 mm away from the crimped
part as shown in Figure-5. Then, deduct the conductor resistance shown in

Table-9.

Table-8

Low Voltage Current Resistance

Initial

5} or less

After test

30m or less

Table-9

Wire Size (am?)

0.3

Resistance (m$l/106mm)
5.22 .

0.5

3.27 -




10-7

10-8

10-9

10-10

10-11

Terminal Retention Force ( between terminal and housing )}

Crimp a housing with a wire of about 300 mm long or fix a soldered
terminal. Pull the wire axially at a constant speed of about 100 mm/min.
Measure the load when the terminal is pulled out the housing.

( With a doubly locking mechanism set in effect.)

Table-11

Retention force

Complete lock 98 N or overs,

Terminal Crimp Strength
Pull the wire in the

axial direction at about 100 mm/min and measure the load when
the wire is cut or pulled out the crimp the wire size is moore

Table-10

Wire Size Terminal Crimp Strength
0.3 78.4 N or over
0.5 88.2 N or over

Housing Retention Force
Fix one side of the mated connectors with the locking mechanism set in
effect. Pull the other side axially at about 100 mm/min.

Table-11

Retention Force

Coaplete lock 98 N or over

Insulation Resistance

With the connectors mated, measure insulation resistance between the
adjacent terminals and between the terminal and the earth as shown in
Figure-6 by an insulation resistance meter of 500 V.

.Wrap the foil.
AT " Heasure.
|4 . here -’

Between terminals

S RS

Between terminal and ground
Fig.-6

| Criterion | Insulation resistance = 100 mfl or over }

Withstand Voltage

With the connectors mated, apply AC1000V of the commercial frequency
alternative voltage between the adjacent terminals and between the
terminal and the earth for 1 minute.

| criterion | No damage on insulation |




10-12

10-13

10-14

10-15

Overcurrent Flow
Keep the connector horizontally"™™dpply the current specified in Table-

12 to a certain circuit. It a draft-free during the test.
Table-15
Wire Size Test 1 N Ve 2
Current (A) | Time (min) | Dwyréhs. W) | Time (s)
0.3 25 5 g L, 5
0.5 30 80N S/
~/

I Criterion LHousings shall not catch a fire J

Leakage Current
Apply 14 V in the circuit shown in Figure-4 and measure the peak value of
leakage current.

Criterion [ Peak value of leakage current = 100 A or lessl

Sealing ( Alternative property for waterproof performance )

Sealing performance of connectors can be checked by sending a compressed
air to the connector through one pole. Immerse a connector in the water
and send a compressed air of 98kPa (0. 1kgf/ce?) for 30 seconds.

If the air does not leak for 30 seconds, increase the pressure of the air
by 9.8kPa (0.1kgf/cn?).

Criterion Sealing Initial : 49kPa (0.5kgf/cm?) or over
After test : 29.4kPa (0.3kgf/cm?) or over

Temperature Rise

Apply current 3[A] to all poles of the connector. Measure the temperature
of the crimp when the temperature is saturated. It shall be draft-free
during the test.

l CriterionJ Temperature Rise : 40 deg or less]
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