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JAPAN AVIATION ELECTRONICS IND., Connector Specification No.
CONNEC'I'L(;—R?DIVISION MX44 CONNECTOR JACS-10389
SPECIFICATION TK
B

Rev. Date DCN No Drawn by Checked by Approved by
1 29 Nov, 2007 — T.Morita — T.Totani
24 Jun, 2008 066058 T.Morita M.Kuroiwa T.Totani
3 02 Dec, 2009 069048 T.Morita M.Kuroiwa T.Totani

1. Scope
This specification covers MX44 connectors manufactured by Japan Aviation Electronics Ind., Ltd.
MX44

2. Relative documents
These following documents form a part of this specification to the extent specified herein:

2.1. JIS R 5210-79 Portland Cement
2.2. JIS K 2203-82 Kerosene

2.3. IEC 60529
Degrees of protection provided by enclosures ( IP Code)

(P )
3. Operating Conditions
3.1. Maximum operating temperature.

(Maximum operating temperature of continuous operation on insulator.)

125 (Ambient temperature and-temperature rise by current.)
125

3.2. Applicable wire.

Terminal Parts-Number Applicable wire (mm?2)
(mm2)
AVSS 0.3
AVSS 0.5
M44S05K4F1 AESSX 0.3f
AESSX 0.5f

3.3. Operating temperature

-40  to+125
(Note: Less than operating maximum temperature of para.3.1.)
( 3.1 )
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4. Requirements
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Test item Requirements Para.
4.1.1Construction and dimension|Conform to approved drawings. —
4.1.2 Appearance No looseness or stain, crack, damage etc. that Visual,

adversely affects performance. Tactile
impression
4.1.3 Marking Located in places as shown in approved drawing. —
4.1.4 Materials/finishes Satisfy the requirements hereof. —
4.1.5 Insertion & Withdrawal No harmful catch. Tactile
feeling impression
4.1.6 Terminal insertion force 4.9 N MAX. 53.1
49N
4.1.7 Housing retention force 49 N MIN. 5.3.2
% 49 N
S |4.1.8 Connector insertion and Inserting force: 44\N MAX. 5.3.3
2 withdrawal force Withdrawal foree»30 N MAX.
g' 44 N
- 30:N
® [4.1.9 Terminal insertion force (9.8 N(MAX. 534
S |into housing 9.8.N
g
3 |41.10 Terminal retention force \\Header terminal: 29.4 N MIN. 535
g Socket terminal: 49 N MIN.
— 1294 N
= .49 N
g' 4.1.11 Connector retention force [58.8 N MIN. 5.3.6
«a 58.8 N
4.1.12 Housing.reverse insertion |Reverse insertion shall not be possible by hand or 5.3.7
by force of 294N.
Or conduction of all terminal different from
regularly shall not be possible.
294N
4.1.13 Terminal reverse Reverse insertion shall not be possible by hand, 5.3.8
insertion by force of 49N.
49N
4.1.14 Lock releasing force 49 N MAX. 5.3.9
49 N

DCF-C-E092D (03.03)

JAE Connector Div. Proprietary.

Copyright © 2007, Japan Aviation Electronics Industry, Ltd.




JACS-10389 3/14

Test item Requirements Para.

4.1.15 Crimped strength Wire size 0.5 mmz2: 88.3 N MIN. 5.3.10
Wire size 0.3 mmz2: 49 N MIN.
05mm 88.3N
0.3mm 49N

% 4.1.16 Secondary lock A terminal on half of insert position shall be able 53.11
S to be pushed in to its normal position with the
2 retainer.
g
§v)
% 4.1.17 Retainer fit and Fit force: 29 N MAX. 5.3.12
e |withdrawal force Withdrawal force: 14.7 N MIN.
3 29N
Q
= 14.7N
2 4.1.18 Sealing performance Initial state: 98 kPa MIN. 5.3.13
-Zh After endurance test: 49 kPa MIN.
2 98 kPa
é' 49 kPa

4.1.19 Waterproof property To meet “Insulation resistance” (4.2.1), 5.3.14

(dust resistance) “Withstanding voltage” (4.2.2).
( ) (4.2.1)
(4.2.2)
4.2.1 Insulation resistance 100 MQ MIN. 5.3.15
100 MQ

4.2.2 Dielectric withstanding No deformation and welding damage on housing| 5.3.16

voltage and terminal.
m
& |4.2.3 Voltage drop Initial state: 5 mV/A MAX. 5.3.17
E' After endurance test: 10 mV/A MAX.
o 5 mVI/A
R 10 mV/A
3 |4.2.4 Low-level voltage and Initial state: 5 mQ MAX. 5.3.18
'3‘ current resistance After endurance test: 10 mQ MAX.
2 5mQ
3 10 mQ
S |425 Temperature rise No abnormal change in temperature rise shall be 5.3.19
§ accepted when graphing the relationship of
g- temperature rise and electric current at the
«

terminal press joint.

4.2.6 Leak current 1 mA MAX. 5.3.20
1 mA

4.3.1 High temperature exposure|To meet “Low-level voltage and current resistance”| 5.3.21
(4.2.4), “Terminal retention force” (4.1.10). To meet
“Sealing performance” (4.1.18) and “Waterproof
A property (dust resistance)” (4.1.19) after test.
(4.2.4)
(4.1.10)

(4.1.18)

(4.1.19) ( )

ajuew.013d
[eIUSWUOJIAUT
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Test item Requirements Para.

4.3.2 Low temperature exposure |To meet “Low-level voltage and current resistance”| 5.3.22
(4.2.4).

To meet “Waterproof property (dust resistance)”
(4.1.19) after test.

No crack or deformation on the housing after

drop test.
(4.2.4)
(4.1.19) ( )
4.3.3 Thermal shock To meet “Low-level voltage and current resistance”| 5.3.23

(4.2.4), “Crimped strength” (4.1.15).
To meet “Sealing performance” (4.1.18) and
“Waterproof property (dust resistance)” (4.1.19)

after test.
(4.2.4)
(4.1.15)
(4.1.18)
(4.1.19) ( )
4.3.4 Humidity To meet “Insulation resistance” (4.2.1), 5.3.24

“Withstanding voltage™(4.2.2) and “Low-level
voltage and current resistance” (4.2.4).
To meet “Terminal retention force” (4.1.10),
“Connector retention force” (4.1.11), “Sealing
performance” (4.1.18) and “Waterproof property
(dust resistance)” (4.1.19) after test.
To meet)“Leak current” (4.2.6) on the test.
(42:1)
(4.2.2)
a.2.4)

(4.1.10)

(4.1.11)

(4.1.18)

(4.1.19) ( )

(4.2.6)

4.3.5 Current cycle To meet “Low-level voltage and current resistance”| 5.3.25
(4.2.4). Temperature rise value change shall be
20 MAX. during test.

8JUeWI018d [RIUSWUOIIAUT

(4.2.4)
20
4.3.6 Insertion and Withdrawal |To meet “Voltage drop” (4.2.3). 5.3.26
endurance (4.2.3)
4.3.7 Pinching endurance To meet “Voltage drop” (4.2.3). 5.3.27
(4.2.3)
DCF-C-E092D (03.03) JAE Connector Div. Proprietary.
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Test item Requirements Para.

4.3.8 Salt spray To meet “Insulation resistance” (4.2.1), 5.3.28
“Withstanding voltage” (4.2.2), and “Low-level
voltage and current resistance” (4.2.4).
To meet “Waterproof property(dust resistance)”
(4.1.19) after test.
(4.2.1)
(4.2.2)
(4.2.4)

(4.1.19) ( )
4.3.9 Water resistance To meet “Low-level voltage and current resistance”| 5.3.29
(4.2.4).
No infiltrate water in the connector after test.
(4.2.4)

4.3.10 Vibration To meet “Voltage drop ” (4.2.3). 5.3.30
No electrical discontinuity morethan 1y s during
test.
(4.2.3)

1y s &
4.3.11 Oil resistance To meet “Voltage drop’ (4.2.3). 5.3.31
(4.2.3)

4.3.12 Dust resistance To meet “Voltage drop ” (4.2.3). 5.3.32
(4.2.3)

4.3.13 Ozone resistance To meet, “Low-level voltage and current resistance”| 5.3.33
(4¢2.4). To meet “Sealing performance” (4.1.18) and
“Waterproof property(dust resistance) ” (4.1.19)

2JurwJioliad ejusawuoldinug

after test.
(4.2.4)
(4.1.18)
(4.1.19) ( )
4.3.14 Sulfur dioxide resistance |[To meet “Low-level voltage and current resistance”| 5.3.34
(4.2.4).
(4.2.4)
4.3.15 Ammonia resistance To meet “Crimped strength” (4.1.15) 5.3.35
(4.1.15)
4.3.16 Compound endurance To meet “Low-level voltage and current resistance”| 5.3.36
performance (4.2.4). To meet “Terminal retention force” (4.1.10),

“Connector retention force” (4.1.11) and “Sealing
performance” (4.1.18).after test.

Temperature rise value change of crimped area
shall be 20 MAX. during test.

(4.2.4)
(4.1.10)
(4.1.11)
(4.1.18)
20
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5. Test
5.1. Qualification test
The qualification test is in principle that which is performed prior to manufacture of prod ucts to
confirm whether the requirements of this specification are met. However, it shall be conducted even
in the process of mass production when necessary.

5.2. Test conditions
Except as provided in the required tests specifically, the test is conducted under the following
conditions.
Temperature: 5-35
Humidity: 45-85 % RH
Atmospheric pressure: 860-1060 hPa
Applicable connector and wire: MX44 connector and AVSS 0.5 mm?2
(Representative applicable wire)

5 35
45 85%RH
860 1060 hPa
MX44 AVSS 0.5 mmz2

5.3. Test Method
5.3.1. Terminal insertion force
As shown in Fig. 1, insert a pin terminal into a socket terminal at a speed of 100 mm/min to
measure the load.
Fig. 1 100 mm/min

Pin terminal Socket terminal

5.3.2. Housing retention force
Mate the pin housing‘with the socket housing in order. Fix the pin housing and pull the socket
housing in the axial-direction at a speed of 1200 mm/min to measure the load when the lock is
broken or the socket housing is withdrawn.

100 mm/min
5.3.3. Connector insertion and withdrawal force

Insert pin and socket housings with terminals assembled to all electrodes at a speed of 100
mm/min. Next, fix the pin housing, pull socket housing in the withdraw direction at a speed of

100 mm/min.
And connector is made to break away, and measure each load.
100mm/min
100mm/min
DCF-C-E092D (03.03) JAE Connector Div. Proprietary.
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5.3.4. Terminal insertion force into housing
Insert a socket terminal into the socket housing at a speed of 100 mm/min to measure the load.
100 mm/min

5.3.5. Terminal retention force
Assemble a terminal with an electric wire connected by pressing in a housing without a retainer.
Fix the housing and pull the electric wire at a speed of 100 mm/min in the axial direction to
measure the load when the terminal is separated from the housing.
100 mm/min.

5.3.6. Connector retention force
Mated the pin housing and the socket housing assembled all terminals in order. Fix the pin
housing and pull the socket housing in the axial direction at a speed of 100 mm/min to measure
the load when the lock is broken or the socket connector is withdrawn.

100mm/min

5.3.7. Housing reverse insertion
a) Insert a housing assembled all terminals into the rev ersedirection by hand.
b) Insert a housing assembled all terminals into the reverse direction by the force of 294N.
a)
b) 294 N
5.3.8. Terminal reverse insertion Load
Crimp a wire of the maximum size capable.of being
crimped to a terminal. Then,
a) Insert the socket terminal into@$ocket housing by Grasp
hand in the reverse direction.

b) As shown in Fig. 2, insertthe’socket terminal into a 20mm
socket housing at a force.0f'49N in the rever se direction. Cable
Wire seal
a)
b) Fig. 2 terminal @Insert
49N ‘
1 Housing
5.3.9. Rock releasing force = = =

With mated the housing, release the catch of the locking

mechanism to measure the load.

Fig. 2

5.3.10. Crimped strength
Fix a socket terminal crimped a wire, pull the wire at an axial direction with a speed of 100
mm/min. And to measure the load when the wire is broken or withdrawn from crimping zone.
But an insulation barrel is not crimped in this case.
100 mm/min

DCF-C-E092D (03.03) JAE Connector Div. Proprietary.
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5.3.11. Secondary lock
Assemble all terminals on half of insert position a position where the lance for terminal retention

reach maximum stroke with wire seal entered cavity. into a socket housing. And retainer was
pushed at the force of 49 N.

49 N

5.3.12. Retainer fit and withdrawal force
Measure the load when fixing a housing and fit a retainer at a speed of 100 mm/min.
Next, pull the retainer at a speed of 200mm/min and measure the load when the retainer is
broken or withdrawn from the housing.
100 mm/min
100 mm/min

5.3.13 Sealing performance
Send compressed air to the connectors to check the sealing performance. In testing, seal a
connector with adhesive after solder ing the tips of the lead wire, and put the connector into water,
then send 10 kPa compressed air for 30 seconds. If no air leakage is<bserved, increase the air
pressure by 10 kPa to measure the air pressure when air leaks. Measurement shall be made until
the compressed air is raised to 200 kPa. Carry out the test twice, ence before pulling -out and once
after one pulling-out/inserting operation.

10 kPa 30 10
kPa 200 kPa

5.3.14 Waterproof property(dust resistance) ( )
Test the IP-67 by IEC 60529 at the initial'and after each environmental test.
The cable does not flexure from the baseof connector during this test.
The wiring side makes proper waterproofing processing.
In addition, invasions of dust and water confirm by “Insulation resistance” (5.3.15)
and “Withstanding voltage” (5.3.16).
[EC60529 IP-67

5.3.15 5.3.16

5.3.15. Insulation‘resistance

As shown in Fig."3, mated the pin housing and the socket housing assembled all terminals in order.
Then apply DC 500V of the voltage for among the terminal and between hou sing and terminal.
And measure the insulation resistance within 30 second.

Fig. 3

DC 500V 30

Between terminals Between housing and terminals
Fig. 3

Remarks) Roll up a metal foil to surface of connector. And co nnect to all terminals.

DCF-C-E092D (03.03) JAE Connector Div. Proprietary.
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5.3.16. Dielectric withstanding voltage
Mated the pin housing and the socket housing assembled all terminals in order. Then as
shown in Fig. 3, apply 1000 V of the voltage with frequency of 50 -60Hz resemble a sin carve
for among the terminal and between housing and terminal for one minute.

Fig. 3 50 60Hz
1000V 1

5.3.17. Voltage drop
Apply electricity, 12+1 V when open-circuited and 1£0.1 A when short-circuited, the connectors
mated with regularly engaged housings with terminals assembled to all electrodes. Measure the
voltage drop at a point 100 mm apart from the terminal press joint area on the wire side and a
point within 1mm of the housing on the pin side as shown in Fig.4. Voltage drop of the wires shall
be subtracted from the measured value.

12+ 1V
1+ 0.1 A Fig. 4 100 mm
1mm
100mm Imm MAX.
1mm
Wiring side Pin side
\ __/
' A
@ [ |
®
Fig:4

5.3.18. Low-level voltage and current resistance
Apply electricity, 20+ 5 mV when gpen-circuited and 10+ 0.5 mA when short-circuited, the
connectors mated with regularly€ngaged housings with terminals assembled to all electrodes.
Measure the resistance at a point;100 mm apart from the terminal press joint area on the wire
side and a point within 1Imm.ofthe housing on the pin side as shown in Fig.4. Resistance of the
wires shall be subtracted-from the measured value.
20+ 5mV
10+ 0.5 mA Fig.4 100 mm
Imm

5.3.19. Temperature rise

(a) Apply for one terminal
Mated pin housing and socket housing assembled one terminal in order in the windless test
place and apply for only one terminal. And measure the temperature of crimping zone.
Then it measured until the temperature rise value of crimping zone becomes 80

1
80

(b) Apply for all terminals
Mated pin housing and socket housing assembled all terminals in order in the windless test
place and apply for all terminals connect to straight. And measure the temperature of crimping
zone. Then it measured until the temperature rise value of crimping zone becomes 80

80

DCF-C-E092D (03.03) JAE Connector Div. Proprietary.
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5.3.20. Leak current
Mated the pin housing and the socket housing assembled all terminals in order. As shown in Fig. 5
apply DC 13V between each adjacent terminals to measure the leak current.
Fig.5
13

5.3.21. High temperature exposure
Leave the connectors in the constant temperature bath at a temperature of 125 + 2 for
500 hours, then take them out to cool to room temperature.
125+ 2 500

5.3.22. Low temperature exposure
Leave the connectors in the constant temperature bath atatemperature of -40£2  for 500
hours, then take them out to leave them until they warm‘dp to normal temperature. Take some
samples out of the constant temperature bath, and drep them immediately from a height of 1m
onto a 5mm or thicker steel plate. Then, to the sample performs a drop test, insertion of all
terminals which connected the 150mm electri¢ wire is carried out.
-40+ 2 500
im 5mm
150mMm

5.3.23. Thermal shock
Put the connectors in the constant temperature bath, apply 1000 cycles of cooling -and-heating
thermal shock as shown in“Fig. 6, then take them out to leave them until they are restored up to

normal temperature.
Fig. 6 1 1000

Less than 5 min.

5
125 : ! :
| | |
[ [ [
Normal temperature | I 1
| —
[ [
q | |
[ [
| |
- 40
30 min. 30 min.
1 cycle
Fig. 6
DCF-C-E092D (03.03) JAE Connector Div. Proprietary.
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5.3.24. Humidity
Leave the mated connectors in the bath at a temperature of 85 + 2 and humidity of 90 - 95%
for 500 hours.
85+ 2 90 95 500

5.3.25. Current cycle
Mated pin housing and socket housing assembled all terminals in order. Connect all terminals in
mated housing in series. And apply 1000 cycles of current pattern as shown in Fig. 7.

Fig. 7 1 1000
A Remarks) The current applied shall be of the value is temperature rise of 80 , by the test method
of (b) (Apply for all terminals) in section 5.3.19(Temperature rise).
However, during the test, keep the windless state and wire is the maximum size capable
of being crimped.

5.3.19( )(b)( ) 80
Current ON i i i :
OFF
45 min. 15 min.
1 cycle
Fig. 7

5.3.26. Insertion and Withdrawal endurance
Insert pin and socket housings with terminals assembled to all electrodes at a speed of 100
mm/min. Then pull them out without.activating the locking mechanism at a speed of 100 mm/min.
Repeat this cycle 50 times.
100 mm/min
100 mm/min 50

5.3.27. Pinching endurance
Fix the pin housing:, and apply force of 98 N twice in fore -aft and right-left direction
perpendicular to axis'to the socket housing in half-mated condition. This is cycled for ten
operations.
98 N
2 1 10

5.3.28. Salt spray
The pattern shown in Fig. 8 shall be repeated 20 cycles in the test chamber con forming to
JIS Z 2371 (Methods of salt spray testing) at a temperature of 35+ 2 and the concentration of
salt water 5+ 1 %

JIS Z 2371 35+ 2 5+ 1% Fig. 8
1 20

ON

Shower f 1 f 1

I I I I

OFF — !

8h 16 h
1 cycle

Fig. 8

DCF-C-E092D (03.03) JAE Connector Div. Proprietary.
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5.3.29. Water resistance
The pattern shown in Fig. 9 shall be repeated 48 cycles on the connectors left in the test chamber.
Showering conditions shall conform to S2 in JIS D 0203 (Methods of moisture, rain and spray test
for automobile parts.)

Fig. 9 1 48
JIS D 0203 S2
Shower ON — —
OFF ' L
Heat ON . — 100
OFF_I — Normal temperature
40 min. 20 min.

1 cycle
Fig. 9

5.3.30. Vibration
Mated pin housing and socket housing assembled all terminals in order. Connect all terminals in
mated housing in series and while applying vibration;apply 13 V when open -circuited and 1+ 0.1
A when short-circuited to detect whether the electrical discontinuity. Directions of vibration are
up-down, right-left and fore-aft and other conditiens conform to the requirements in the following
table.1

13V 1+ 0.1 A
Table. 1

Table. 1 2
Acceleration of vibration Vibrating duration Acceleration frequency (Hz)

9 hours in each directions 50 to 1000 (Sweep: 10
294 m/s2 Total: 27 hours minutes or less)
9 27 ( 10 )

5.3.31. QOil resistance
Immerse the mated connector in the equally mixed oil of engine oil (SAE10W or equivalent) and
kerosene [K2 of JIS K2203(kerosene)] in weight maintained to 50 & 2 for 20 hours, then take
them out to allow them to cool to normal temperature.
50+ 2 (SAE 10W ) (JIS K 2203 K 2
) 20

5.3.32. Dust resistance
Put the mated connectors in an airtight tank each side of which is approx. 1000mm, spray 1.5kg of
Portland cement (JIS R 5210-79) for 10 seconds every 15 minutes by compressed air and diffuse it
evenly with a fan or such. This is cycled for 8 times. At this time, insert and wi thdraw connectors
every 2 cycles.
1000mm (JIS R 5210-79)1.5kg

15 10 1 8

DCF-C-E092D (03.03) JAE Connector Div. Proprietary.
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5.3.33. Ozone resistance
Leave the mated connectors in an o0zone weather meter (concentration of ozone; 50+ 5 pphm,
temperature in the tank; 38+ 2 ) for 100 hours in accordance with ASTM D 1149.
ASTM D 1149 50+ 5 pphm 38+ 2
100

5.3.34. Sulfur Dioxide Resistance
Leave the mated connectors in the tank filled with 10ppm sulfur dioxide at a temperature of
40+ 2 and humidity of 90-95%RH for 24 hours.
Then take them out to allow them to cool to normal temperature.
40+ 2 90 95 10ppm 24

5.3.35. Ammonia resistance
Leave the mated connectors in the container of Fig. 10 for 96 hours.
Fig. 10 96

Sealed glass’container
(Volume20 to 25 L)

¢ :20 25L)

Testing specimen

Testing stand

C1 110
/ Ammonia solution: 100mL
7/_:_:#:_:_:_:_: (Concentration: 1 % MIN.)
: 100mL
Fig. 10 ( 1% )
DCF-C-E092D (03.03) JAE Connector Div. Proprietary.
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5.3.36. Compound endurance performance
A connector is put in the tub shown in Fig.1 1, and performs the test of following. But the tub may
not be windless.
Perform to insert and to separate 5 times by test method of 5.3.26 (Insertion and Withdrawal
Endurance)

Apply current the named section (a-b) shown in Fig. 11 by test method of 5.3.25 (Current
Cycle). Then the current be the value of 20 of temperature rises. And apply vibration shown
in Table.2 to the named section (a-b) shown in Fig. 11 by test method of 5.3.30 (Vibration).

Think a pattern as shown in Fig. 11 is 1 cycle, and perform t he test 50 cycles.

Fig. 11
5.3.26 5
5.3.25 20 Fig. 11
(a-b) 5.3.30 Table.2 Fig. 11 (a-b)
Fig. 11 1 50
Table. 2 ) Applyspattern
Acceleration Acceleration of
147.1 [--mmmmmmmmmmmm e e
Frequency (Hz) Vibration (m/s?) 3 3
20 t0 50 2.94 P 3
50 to 400 63.74 §
400 to 600 147.1 294 |- | |
Frequency sweep (single): 15 minutes 20 50 200 600 Frequency (H2)
( ) 15 (HZ)
15min. (single)
T ()
Temp( ) Humidity
(%RH)
P ————————————
100+ —1 100
Y " A i R ————1 90 95
80— } Humidity |
- iy 2 i m i T - - 65
wof T/ N _
I I I |
s+ |f | Y I Temp.
[ | I
20— | o -
| | | | |
L L 0
S b o T
o I |
20+ | I I | | I I
. R 1
|
T I i
N AT N TN AN SRR NN NN N N
[ [ I I I [ [ [ [ [ [ [
6 1 2 3 4 5 6 7 8 9 10 11 12 Testduration (h)
Vibration ‘ ‘
Current cycle _F _____
a b 1cycle
Fig. 11
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