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1. Purpose 
To evaluate performance of ISH Connector. 

 
2. Specimen 

Items shown in Table 1 were evaluated. 

 
3．Test condition 

In compliance with Product Specification 【PSS-0034】 
 
4. Result 

All test items were satisfied. 
 ・For detail of the test results see of Table1. 
 ・For resistance monitoring during durability test, see Graphs 2 and 3. 
For the number of pins listed for both VT009-01 and VT009-02, the results for VT009-01 are presented as the representative results, 
 except for the following items: 
・Connector mating Force 

(Since the inertia lock mechanism is not dependent on the FEMALE TERMINAL, the result is presented for one side only.) 
・Connector unmating Force 
・Fretting corrosion 

 
 
 
 

LOCK KEY CODING MALE ASS'Y FEMALE HOUSING RETAINER FEMALE TERMINAL

3P STANDARD
LOCK A V0111-003E-01 V0113-91003-01 - Initial properties：Sheet 3

Durability test：Sheet 4～5

STANDARD
LOCK A V0114-006E-01 V0116-91006-01

STANDARD
LOCK B V0114-006E-11 V0116-91006-11

INERTIA LOCK A V0114-008E-02 V0116-91008-02

INERTIA LOCK B V0114-008E-12 V0116-91008-12

INERTIA LOCK C V0114-008E-22 V0116-91008-22

INERTIA LOCK D V0114-008E-032 V0116-91008-32

INERTIA LOCK A V0114-008E-02 V0116-91008-03

STANDARD
LOCK A V0114-012E-001 V0116-91012-01

V0116-91012-02

STANDARD
LOCK B V0114-012E-11 V0116-91012-11

INERTIA LOCK C V0114-012E-21 V0116-91012-21
V0116-93012-22

INERTIA LOCK D V0114-012E-31 V0116-91012-31

INERTIA LOCK B V0114-012E-12 V0116-91012-12

16P INERTIA LOCK - V0114-016E-01 V0116-91016-01
V0116-91016-02 V0116-92016-01 Initial properties：Sheet 18

Durability test：Sheet 19～20

20P INERTIA LOCK - V0114-020E-01 V0116-91020-01 V0116-92020-01 Initial properties：Sheet 21
Durability test：Sheet 22～23

32P STANDARD
LOCK - V0114-032E-** V0116-91032-02 V0116-92032-01 VT009-02 Initial properties：Sheet 24

Durability test：Sheet 25～26

V0116-92006-01 Initial properties：Sheet 6
Durability test：Sheet 7～8

V0116-92008-018P Initial properties：Sheet 9
Durability test：Sheet 10～11

12P V0116-92012-01

Initial properties：Sheet 12
Durability test：Sheet 13～14

Initial properties：Sheet 15
Durability test：Sheet 16～17

Pole
TYPE PARTS No.

Test result

VT009-01
VT009-02

6P
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Table 2. List of results: Initial properties (3P)  
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Table 3. List of results: Properties after endurance tests –Ⅰ (3P) 
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Table 4. List of results: Properties after endurance tests –Ⅱ (3P) 
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Table 5. List of results: Initial properties (6P)  
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Table 6. List of results: Properties after endurance tests –Ⅰ (6P) 
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Table 7. List of results: Properties after endurance tests –Ⅱ (6P) 
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Table 8. List of results: Initial properties (8P)  
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Table 9. List of results: Properties after endurance tests –Ⅰ (8P) 
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Table 10. List of results: Properties after endurance tests –Ⅱ (8P) 
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Table 11. List of results: Initial properties (12P Normal Lock)  
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Table 12. List of results: Properties after endurance tests –Ⅰ (12P Normal Lock) 
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Table 13. List of results: Properties after endurance tests –Ⅱ (12P Normal Lock) 
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Table 14. List of results: Initial properties (12P Inertia Lock)  
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Table 15. List of results: Properties after endurance tests –Ⅰ (12P Inertia lock 
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Table 16. List of results: Properties after endurance tests –Ⅱ (12P Inertia lock) 
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Table 17. List of results: Initial properties (16P)  
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Table 18. List of results: Properties after endurance tests –Ⅰ (16P) 
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Table 19. List of results: Properties after endurance tests –Ⅱ (16P) 
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Table 20. List of results: Initial properties (20P)  
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Table 21. List of results: Properties after endurance tests –Ⅰ (20P) 
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Table 22. List of results: Properties after endurance tests –Ⅱ (20P) 
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Table 23. List of results: Initial properties (32P)  
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Table 24. List of results: Properties after endurance tests –Ⅰ (32P) 
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Table 25. List of results: Properties after endurance tests –Ⅱ (32P) 
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VT009-01 VT009-02 
Grapf1. Fretting corrosion Resistance Monitor 

 

Grapf2. Thermal shock Resistance Monitor 
 

Graph3. Vibration with temperature change Resistance Monitor 

5000cycle 5000cycle 
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Table 26. Initial performances test method -Ⅰ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Leak current Supply 16±0.1V to mated connector terminals. Measure maximum leak current.

Temperature rise

Supply current to mated connectors, measure the temperature rise at crimp area,
 when temperature is saturated. Female connector wire length: 300mm
     ・Single pole：7A to 1 terminal
     ・All poles：Connect all poles and apply the current that is calculated by
　　　7A multiplied bythe coefficient in Table below.

Unlocking force Measure the force required to disengage the lock.

Insulation resistance Supply DC500V insulation resistance between (a) terminals (b) terminal and
 earth on mated connectors.

Insulation resistance
Supply AC1000V between (a) terminals (b) terminal and
ground on mated connectors for 1minute.
Same connection as for insulation resistance test

Connector mating force
Measure the force required to mate female and male connectors together at a uniform
rate of 100 mm/min. (terminals must be fully populated)

Connector unmating Force
Measure the force required to pull the connectors apart at a rate of 100 mm/min.
with the locking feature disengaged.

Connector Retention Force

Measure the maximum force to pull out female connector from mated state(Figure below).
Pull in four directions at a speed of 50mm/min. (terminals must be fully populated)

Housing appearance Visual(e.g. magnifier) and tactile verification.

Housing outer dimension Measure dimensions using caliper, micrometer, projector.

Feelinng (insertion/removal) Verification of feeling by insertion/removal of connector and single terminal.

Test Item Procedure

 Initial characteristics Test Method Visual(e.g. magnifier) and tactile verification.

Terminal outer dimension Measure dimensions using caliper, micrometer, projector.

13～20 0.4
21～30 0.3
＞30 0.2

4～5 0.6
6～8 0.55
9～12 0.5

Pole Coefficient

1 1
2～3 0.75



 

ISH HORIZONTAL Test Report 
Document No. 

STR-23009-01EN 
 

 
 

 29 / 34 

Confidential C                                                                                                  

 
Table 27. Initial performances test method -Ⅱ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Peg strength

Mate a wired female connector to the soldered male connector, and pull the wire at
  a rate of 100mm/min. Measure the force when the peg comes out from the PCB.
 If mating portion has some breakage,  it is needed to reinforce them.
 Fix the connector in the following 3 positions, and pull towards the arrowed direction.

Lead strength Using a hook, pull a lead which is soldered onto the male connector, at the
 rate of 10mm/min at 45°, measure the force when lead comes off the PCB

Test Item Procedure

Coplanarity

Measure coplanarity of male connector lead and peg at initial and 5 points specified in
 Figure below during the reflow.
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Table 28. Initial performances test method -Ⅲ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Voltage drop

Open: 12V, Short circuit: 1A
Measure the difference between male connector lead and temp. measurement point when
 temperature reached saturation at 75mm from female terminal crimp.
Then, subtract voltage drop of wires and male connector lead
Wire resistance: 3.77mΩ/75mm (20℃) or actual measurement.

Dry circuit resistance

Open: 20±5mV, Short circuit: 10±0.5mA
 Subtract resistance of point 75mm from female terminal crimp and male connector lead.
 Then, subtract resistance of wires and male connector lead
 Wire resistance: 3.77mΩ/75mm (20℃) or actual measurement.

Microcut monitoring Measure dry circuit resistance.

Terminal removal force Measure the force to pull out female terminal from male connector at
 a speed of 100 mm/min.

Terminal contact force

Calculate female and male terminal contact force.
Measure female terminal spring displacement-force characteristics, and calculate
 contact force from displacement upon male terminal insertion.
 (accuracy 0.01mm MAX)

Terminal bend strength

(a) Push male terminals in mating direction from housing entrance at speed of
 50mm/min with the load (maximum of connector insertion force).
 (b) Remove housing walls around male terminals. Push terminals at speed of
 50mm/min in the direction perpendicular to mating axes (4 directions: up, down,
 left, right)with force of 3N.

Audible click

Horizontally insert fully populated female connector to male connector which
  is soldered onto PCB.
 Measure by the sound with sound level meter, and analyze the frequency analyzer (FFT).
 Measurement range:10kHz～20kHz
 Background noise: 5kHz MIN, Peak: 50dB MAX
 Measurement must be done in a room.
 Keep the position of the connector lock 600mm away from sound level meter.
 Fix PCB and measure the lock sound without any touches.

Terminal crimp strength
Crimp wire of 100mm approx. to female terminal and pull at the speed of
 50-100mm/min. Measure the force required to break the wire or pull out of
 the crimp portion. Do not used insulation barrel

Terminal insertion force Measure the force to insert female terminal into fixed male connector at
 a speed of 100 mm/min.

Test Item Procedure
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Table 29. Initial performances test method -Ⅳ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Test Item Procedure

Terminal retention force Measure the force to pull out female terminal from female connector
 housing at a speed of 100mm/min. Test with and without retainer.

Terminal to housing insertion force Measure the force to fully insert female terminal into female connector
 housing at a speed of 100mm/min.

Retainer/hinge insertion/removal force Fully populate female connector housing. Measure the force required to insert and remove
 the retainer/hinge at speed of 100mm/min.

Housing lock strength without terminals Measure the maximum force to pull out unpopulated female connector
 housing from mated status at a speed of 100mm/min.

Sn whisker
Check the surface of connector's metal portions(terminals, lead) with microscope, etc.
  to find Sn whisker. Use microscope with magnification of X100 MIN.
 Check closely not to lose sight of whisker with different magnifications.
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Table 30. Environmental performances test method -Ⅰ 
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Table 31. Environmental performances test method -Ⅱ 
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Table 32. Environmental performances test method -Ⅲ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Test item Procedure

Vibration

Fix mated connectors in same way as the shock test on
fixture and subject them to vibration.
◎Vibration condition
・Direction: 3 (front-back, left-right, top-bottom)
・Acceleration: 66.6m/s2,
・Duration: 2h(front-back, left-right), 4h(top-bottom)
・Frequency: 10-50Hz
・Sweep time: 8min (per sweep)
Energize all terminals in series with, open 13+1/0V, short circuit 10±0.5mA,
continuously during test.

Vibration with temperature change

Fix mated connectors in same way as the shock test on
fixture and subject them to vibration at 100±3℃.
◎Vibration condition
 ・Acceleration: 59.8m/s2
・Frequency: 20-200Hz
・Sweep time: 3min (per sweep)
Apply the current value(1.5mm terminal : 4.5A , 0.5mm terminal : 2A) for 45min,
break for 15min. No. of cycles: 300
Repeat in other directions.
Monitor resistance during current supply.
After test, carry out vibration test on 3 axes, each for 1h. Check for any microcuts.


