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1. R4 1. Scope
0 72 USX0 AlEs6te MYE L= CONNECTOR(OIGH CONNECTOR I &) & Mg This specification provides the method to the test connectors for low voltage cable (is called
Mg SXHOIoH SXtet) &) A0l ol & sHCt. as CONNECTOR from hereunder) and the terminal for low voltage cable(is called as terminal
from hereunder) for automobiles.
2. & &
CONNECTOR & EZ2 <H 1>2 AEE=S2 AAlIGtH 380 EAS g8 S48 =g A, 2. Quality
Have to meet article 3 of each items by performing <table 1> test items.
3. RFAIE
3. Requirement
NO g s s 4 =HYY
i B sS4 RuE L, =, BURR, &4, B8, M S0/ S 2 | 5.1 No ftems Requirement Procedures
CONN araes Lokt 0131 ) 1 Appearance No crack, damage, distortion are permitted 5.1
2 SRy (¢] [¢] 5. i
- 2 | CONN engaging and 10kgf or less 5.2
3 HSG 2t & &gl 20kaf O Al @&t 2 X2l SHO| TR &S 2 5.3 disengaging force
SITrSl HSG oF & 3 HSG reverse It shall not be incorrectly inserted and flowed current between 53
4 or 025 0lot SHXt:3kgf Ol 4 5.4 insertion terminal by housing deformation on applying force of 20 kgf .
== Reverse insertion .
= 9 N
5 = X}EIOI‘EG 9 1.5kgf 0I5t 55 4 between TML and HSG Under 025 Terminal : 3kgf or more 5.4
=== Engage force between
6 | HSGLOCK 2% 8kaf 014t 5.6 5 TML and HSG 1.5kgf or less 55
7 LOCK i X 24 LOCK 2 M2 st=&0fl &0l 6kof 015+ A 5.7 6 Strength of HSG lock 8kaf or more 5.6
8 axnexe 025 013t EHXI: Bkgf O] A 58 7 lock release force Force on release force pmlr:S? lock part shall be 6kgf or 57
T = =7l = = 8 Termmfao\rrce(:enﬂon Under 025 terminal : 6kgfor more 5.8
9 2ot _ 10 mV/A Olat 5.9 Division Initial After endurance
.025 10 mV/A 0Iat _ 9 Vol VA or |
20 mV/A 0|8t oltage drop 025 10 MV/A or less 10 mV/A or less 5.9
) 20 mV/A or less
ESpl = = iti
10 oI X &t 5.10 10 Insulation resistance 100 Mlgmtlal égnganurance 5.10
1002 014 10012 014 or more or more
— — Initial After endurance
. i = | Hs = 5.11 1 Leakage current O I - I 5.1
& ~ — . or less or less
e 10 4 013f PE : —
T W mel ol 10 g 3 512 12 High voltage No allowed insulation breakdown. 5.12
e = 13 Temperature rise After endurance 5.13
13 2zaz 5.13 40°C or less
40T Olat 14 Instant short circuit There shall be no 10 #s or more instant short circuit. 5.14
14 erdi= 10 45 O|AQ| #=2t ©iato] S 2. 5.14 15 Sealing After endurance 0.5 kgf/cn' or more 5.15
5 s W7 2 0.5kgf/cm™2 Olat 5.15 Engage/disenega Engage force : 6kaf 013t
16 ge force between ) i Al 5.16
5 HSG of =22t &relet - gkgf Olat 516 HSG and CLIP Disengage force : 11kgf Ol 4.
ag/oes 0lE3 @ 11kgf Ol4. )
Loc. DS Loc. DS
Rev “B” Rev “B”
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Instant short circuit

HSG and Clip engage/disengage force

Sealing

Temperature rise

High voltage

Leakage current

Insulation resistance

Voltage drop

Crimp strength

Terminal engage/disengage force

Terminal retention force

HSG LOCK release force

: Test items >

Strength of HSG LOCK

Connector clip engage/disengage force

Engage force between terminal and HSG

< Table 1
0

Reverse insertion between terminal and HSG

HSG reverse insertion

CONN insertion and drawing force

0
0
0
0
0
0
0
0
0
0
0
0
0

Appearance

Test items
Temperature and
Oil and liquid test

High temperature
humidity

Cold temperature
test

Initial test
Twisting test
CONN engage
/disengage
endurance test
test

Cold and hot
temperature
shock test
cycle test

Dust test
Waterproof test
Ozone test

Salt water spray
Sulfur gas test
Complex

endurance test B
Endurance crash
and impract

environment
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4. NE XA
41 N2
SHEEl BAD 9 ZR0= ABAIES ZSEZ0R AAGHH, 1 422 CAVITY 28
AAIGHE 5EA 014 SISE BHCH o, S AIZ0 X2 2ot QIS Y25
HS2 DHES0D HEEHs Z20s SY A0 24 AE S22 0ists AE
JISEIN 0] BS 2 HEER A2 o= 8 2,
4.2 NBA XX
2 AR E2 NEE 25, SE0IM AES #e 21 £ 84400 Y= 21 HSG 2
AE3l= CONNECTORE XHE S4801 552 XH50| AIE & 2.
4 2 :251%5°%T
A B 160 + 20%
HZE &8 (&1X)
6 NYLON :2 ~ 4%
66 NYLON : 1.5 ~ 3%
43012 ®2
J12 BRI | B0l ABCE (1=1o*K)
H SIZE '0 £9 CONNECTOR <
(sQ) o | LTYPE ol el SAl S& 2 & | 24H4
=375
0.22 4 A
Ct Signal : 1 1
0.3 6 A IA
£, Signal &: _
0.5 8A 5A 2~3 0.75
0.85 10 A 4~5 0.6
1.25 14 A 6~38 0.55
2 18 A 9~ 10 0.5
3 22 A 34 A 11 ~25 0.4
5 25A | 46A 26 OI4f 0.3
8 60 A - -
< H 41> < H 42>
Loc. DS
Rev “B”
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4. Test condition

4.1 Specimen

Unless there is specific mention, initial sample should use for the test specimen, and

test specimen shall be 5EA or more for each cavity. However, if performance is

expected to be clearly satisfactory even by applying load to the same specimen in
turn, it is possible to apply multiple test items to the same specimen. In such case,

performance shall be satisfied with each item.

4.2 Laboratory condition

Perform each test at designated temperature and humidity. And control humidity at
designated absorption ratio for the connector which uses absorbent resin housing.

4.3 Basic current
Basic current value "I" shall be based on the following. (I = 1o * K)

Temperature: 25 £+ 5 C
Humidity: 60 + 20%

Standard absorption ratio (reference value)

6 NYLON: 2 ~ 4%

66 NYLON: 1.5 ~ 3%

. lo Number of simultaneous K
Cat()lseQ?ze L TYPE Remarks electrode within the same | Reduction
General
375 connector factor
0.22 4 A
0.3 6 A 4A for signal 1 !
0.5 8A 5A for signal 2~3 0.75
0.85 10 A 4~5 0.6
1.25 14 A 6~8 0.55
2 18 A 9~10 0.5
3 22 A 34 A 11~ 25 0.4
5 25A 46 A 26 0|4 0.3
8 60 A - -
< Table 4.1 > < Table 4.2 >
Loc. DS
Rev “B”
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4.4 8 Dt
=2 SERIES 2/ CONNECTOR #Jt= 1 SERIES 2 =4 = == CONNECTOR Itz

4.5 &84 SIZE
2t AIE0l AFEot= WIR

il
[
o
>
x

° SIZE & 11 CONNECTOR &#H& 88 Jis

m

SIZEZ BEE 4 US 2.
5. 5F wy
519 @
A2t g =20 ol

5.2 CONNECTOR &2¢
CHXHE g8t CONNECTOR £ 50 mm/min 2f &8s 252 &g, ol A ygHs
EFEC (B, g = Al LOCK 2= M &t

5.3 HOUSING 2+ & &g
& H

A E gst

5.4 ©X+2 HOUSING 2+ & afel
SR EICH AOIZS) MHS @EE 2 HSG Ol AYHOR & L= Skof B2 IH5H0]
arel BHCH

5.5 &tXtet HOUSING o &ei
Ot D& 5-10A 2= 210 20l 50mm/min £=2 SAE DFEE HSG ol &8

A2IHA O el st

of
o
o
0
)
o

198

o
N ;

ol
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4.4 Evaluation
Evaluation shall be represented by evaluation applicable connector. And Annual

evaluation of connectors shall be represented by evaluation of connectors of the
maximum number of poles in the same series.

4.5 Cable size
The size of connector lead wire used in each test shall be max wire.

5. Measuring Method

5.1 Appearance
Using sense of sight and touch..

5.2 CONN engage and disengage force
Measure force by inserting and disengaging the connector with terminal assembled at

constant 50 mm/min speed.
(However, remove lock part when measuring disengage force.)

5.3 Reverse insertion between housing
1. Fix housing of female connector to moving part of measuring instrument in reverse
insertion direction. (reverse insertion : 180— degree rotation on the locking part)
2. Set a measuring instrument to stop at force of 20kgf and insert that. At this moment,
monitor resistance of one terminal matched to identify current carrying between

terminals.

5.4 Reverse insertion between housing and terminal
Crimp cable of maximum size on terminal and then insert it into housing by end of

insulation barrel in the reserve direction.

5.5 Engage force between terminal and housing
As shown in the following figure 5—-1, measure the weight while inserting terminal into

fixed housing at 50mm/min speed.

Terminal HSG \
I?I

r‘] < Figure 5-1>

Loc. DS
Rev “B”
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5.6 HSG LOCK 2 &
HSG 2t2 Z&otd &d LOC
d 52 2l

5.7 HSG LOCK ot Ml &

LOCK ol HI=0l &(F)S Jt5ttd A=0 It &= XIEUAMS

= )

2Z ?loi CONNECTOR £ cutting & SEUA AIE &A

e

K &
Al

A
: Z
<19 5-
5.8 &X S
HSG Ol &4&0l 2=E SHIUHE T80
AXNM B 148 F L=z
HSG 22 2H 018 ZUS el dt=ss =3

5.9

ek Zot

CONNECTOR 0l &XtS

AEHOIN HSG &
H LOCK &It 0

o @
—mJBﬂ

LOCK

o A

Z2E 50 ~ 100 mm 2
24 SHAOF

>

Rev. B

5.6 Strength of HSG lock

Combine housing only, fix the one side of housing in completely locked condition, and
extend the other side in axial direction and 30 angle direction at a constant speed of
50mm/min. Then measure weight when lock structure is disengaged or destroyed.

5.7 HSG lock releasing force

Aol S Apply force (F) to lock releasing part, and measure weight on the point of A=0.

However, cut connector and then perform test at the section in order to secure visibility

e

LOCK
releasing

>« >

Z=\

<719 5-2>

5.8 Terminal retention force
Fix the housing after inserting crimped terminals. Extend one line of cable in axial
direction at a speed of 50mm/min at a position 50~100mm away from crimped part

and measure weight when terminal is disengaged from the housing. When housing is
fixed on the jig, do not fix the retainer on the jig.

5.9 Voltage Drop

Measure the circuit voltage drop (V) by sending voltage and current described in the

<table 5-1> with terminal combined on the connector.
ZEHel MEHOIA <E 5-1> 0l ZEAI 2, MRE SHGHH Then calculate a voltage drop (VD) in terminal by subtracting cable resistance (L) from
32 &AM MY 2sHV)E =H St O MY AdHV)Z2EH Hetel)S W, the circuit voltage drop (V).
TERMINAL o &gt 2oH(Vo)E Hlak st
3) HARNESS versus HARNESS Vo=V-(L+L)
1) HARNESS # HARNESS Vo=V-(L +L) 4) HARNESS versus UNIT Vo=V -(L+Ls)
2) HARNESS % UNIT Vo=V -(Ls+Ls)
Application Open voltage Short circuit current Division
8 Pl RS Rl =Sl 22
Signal circuit 20 £ 5mV 10 mA ECU, Sensor
04 &% 2 + 5mW mA Ak —
| == 20 ° 10 ECU ) Power circuit 13V 1A Other than the above
A HF 32 13V 1A A1 012
< Figure 5-1 >
< H 5-1>
Loc. DS Loc. DS
Rev “B” Rev “B”
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ALRBRBBRW

* UNIT 2 & 212 SmUmOMHDM Bk s

L1, L2 =7%mm or 100mm
< 18 5-4: HARNESS # HARNESS > < 18 5-5: HARNESS # UNIT>

510 2N e
CONNECTOR E Z&fat &Ef0IA &8 SHAF 452KOE 5-6>
HEKOY 5-7>2 DC 500V o 2AMEHZ SHEHC.

o

! EXFet HSG

M

O = RO - oc SO EY - o
FORIDIEI© o) ARG 500
wldled SOOI
] L—f—J = T TR W 5, T, T
[ per—
OB 5-6: QBL MBI <02 5-7: QIFEIXISH HSG ES2h>

511 88
QIFCIIt AS2<O8 5-6>0 DC 14V £ QIJtotd =& St
512 W &¢
CONNECTOR € Z &8t &H0lA 2o1E St 452KO8 5-6> ¥ ©Xtel HSG
HEKOY 5-7>00 &8F0+2 DFAL 1000V E 1 &2t J%QEP.
513 2% &35
HM=g XNg2 &5 CONNECTOR O HHEOl e AU(A2)0A 4382 I8 88
(I=lp*K)E SH6IH Z3 250 018 & Sl SHE 255 =F st 1
2EZRH F2 2EE D, SEHRE 2E 4SS AL S
Loc. DS
Rev “B”
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LS LJ

h““““

U
: # UNIT 9] & 89 smumowwlxi Ex k)

(VA
L1, L2 = 75mm or 100mm
< Figure 5-4 : HARNESS versus HARNESS > < Figure 5-5 : HARNESS versus UNIT>

5.10 Insulation resistance
Measure resistance between neighbor terminals (figure 5-6), and between terminal
and housing surface (figure 5-7) with DC 500V insulation resistance gauge with
connector combined.

@ @ - ﬁ\ ». . \l) e, % . -
(Dl T—1 - DC 500V € — = - DC 500V
QOIS \‘ Insulation = Q VN T Va NV Insulation
: Er =5 ‘
SN e

<Figure 5-6 : Between neighboring terminals> left
<Figure 5-7 : Between neighboring terminal and housing surface> right

- @»

5.11 Leakage current
Measure it by applying DC 14V between neighboring terminals (figure 5-6).

5.12 High voltage
Measured by applying test potential of 1000 V AC between the adjacent
contact<figure 5-6> between the contact and housing<figure 5-7).

5.13 Temperature rise
Apply basic current (I=10%K) of clause 4.3 to the connector with electrodes in series in
the room free from wind (normal temperature). And measure a temperature of crimped
part after reaching saturation temperature. Then calculate a temperature of crimped part

by subtracting ambient temperature from the temperature.

Loc. DS
Rev “B”
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5.14 =2t ohet

HLEL BV, 100 mAe] MFE S FFII0AM 4.3V 0lotel 20l 10us 0l H=E
ARE =2 oz & <O 5-8>= SEIZ9 Y.

Al B *

= <" 5-8>

515 7124 AlIE.

Zglel CONNECTOR E 18 5-92 20l =01 Xt 30 = S CONNECTOR 0l
10Kpa(0.1kgf/cm”2)S 2206t LA 10Kpa(0.1kgf/cm”2)& SIt AIIIE A 200Kpa MtAl
aAISHOl EOtettH © ZIUIXl= =800 F0822 EIoF 2UM0 SOt

A=37| <?:i>£ :

le=r—T 1

100mm

e D

/
>
A

5.14 Instant short circuit
Loc. DS
Rev “B”
Page 1 of 16

Tyco Electronics Product Specification

108-61128
Rev. B

It is instant short circuit, when 3.5V or less voltage continues for 10 #s or more in
gauge by applying 1 mA, 5V open voltage. Figure 5-8 is an example of measured
circuit.

5V

Al B *

= <319"5-8

5.15 Sealing test.
Put the combined connector in water as shown in the figure 5-9 and supply
10Kpa(0.1kg/cm) to connector for 30 seconds. Then increase it by 10Kpa(0.1kg/cr)
until 200Kpa(2kg/cm) is reached and maximum value shall be specified in the test
report for reference. (Use a wire of which the pressure does not leak at the end)

Compressad :> E _ .

ar
{ 100mm

= | | = .

Normal temperature water '\Wmer tank

< Figure 5-8 >

Loc. DS
Rev “B”
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5.16 HSG 1t 22t ¢el/oles 5.16 Engage/disengage force between HSG and Clip.
Clip € HSG 2l Clip D™Z20l 50mm/min 2 £&2 2™ & Al(F1) 2 88 s38otL, Measure maximum force by engage and disengaging the clip at constant 50 mm/min
argl grsol B 2Etoz 0lg AI(F2) X0 &2 =& S speed
............. o S—
2EIEY \g 1 2EIEY \g
T T
L LV
— Fi — Fi
6. AIE 2y
6. Test Method
6.1 MHISE S AIE
SXE T8 CONNECTORE = YEUA H2(M-Z-3-2) $SH#O2 2+ 1038
2222 & 8kgf 2 822 JtstCt. 6.1 Twisting test
Apply 8kgf force on the end part of combined connector 10 times each in the (front, rear
left, right) directions perpendicular to axial direction.
6.2 CONNECTOR && L+ AIE 6.2 CONNECTOR engaging/disengaging endurance test.
SIS ZEst CONNECTOR S 50 3 &fed, ol AIZICH (Y, &2 EXle AHEG6HA Make combine connectors engage and disengage. Perform it 50 times. (Do not use
o= locking device)
6.3 LHSIEYU X AIE 6.3 Cold temperature test
HAHE Z8St CONNECTOR E Z &t AHZ -40C2 RAE 20 120 Al2t X Leave connector with terminal assembled in temperature chamber of —40C for 120 hours
= =Al CONNECTOR 2 &g olgdS 53| &6t1, <O 6-1>2 L& 334 1m
=0l0IA 232IEH S5t AIZICH

Make connector engaged and disengaged 5 times immediately, and drop it onto the
concrete surface from 1m height 3 times in the direction of figure 6-1

N —- sl -

<Figure 6-1>
G, AE E
SEHOIA &

(Voltage drop & Temperature rise test perform at normal temperature)

Loc. DS Loc. DS
Rev “B” Rev “B”
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6.4 HEZA AE
SIS X8 CONNECTOR 2 &g, elgts =22 103 Bt= =, CONNECTOR £
2eEt MEH2 -40TOA 2 Al2F Xl = <08 6-1>01 2 &#HO2 200 CYCLE
SH5tD A20A 2 A2 014 B X| SHCH.
a0
Al g | | _I—
a0 | I—
Ti I P PR &' T =52
o = e =
' T2 = 1A
1 CYCLE
< 0% 6-1: Al PATTERN >
6.5 DRYUR AIE
SIS Z2/8 CONNECTOR Qo &tgl, olgts =92 103 Bt= %, CONNECTOR £
ZEE MEH0IA 80T RXIE S2Z0 300 A2 YXI & HUOH A22=2 S0tz
[HDEXI 4 XISHCE.
Loc. DS
Rev “B”
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6.4 Cold and hot temperature shock test

Engage and disengage connector with terminal assembled 10 times with hands, and
leave it in combined state at —40°C for 2 hours, and perform 200 cycles according of
the method specified in the figure 6-2. Then leave it at room temperature for 2 hours

or more ( (*) follows table 6-1.).

(")
I l
Nomal
temperature
40T T iyl T | T2 T1 < 5 minutes
| ? ! T2 =1 hour
1 CYCLE
< Figure 6-2 : Test PATTERN >
Division High temperature () Connector using part
A 120C waterproof connector
B 80T Non-waterproof connector

< Tablg 6-1 >

6.5 High temperature test

Engage and disengage connector with terminal assembled 10 times with hands, and

leave it in combined state at the temperature chamber of the table 6—1 for 300 hours
Then pick it out and leave it until it returns to normal temperature
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<8 6-3: A& PATTERN >
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6.6 Temperature Humidity Cycle Test
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Engage and disengage connector with terminal assembled 10 times with hands, and leave
It at 25°C ambient temperature and 65% relative humidity for 25 hours. And perform 5

cycles of the method specified in figure 6-3. Then pick connector out of chamber and dry
it for 2 hours more.

(t) 80t 2T, 0+ 5%RH
90 £ 10%RH
P
46t 2T, % % 5%RH 220
65¢ 10%RH
-10+ 2%¢
2hr 4hr ohr 1chr shr thr | 2hr phr
1 CYCLE

<Figure 6-3 : Test PATTERN >

6.7 Dust test
Engage and disengage connector with terminal assembled 10 times with hands, and
diffuse 1.5kg Portland cement(JIS R5210) with fan (or others) for 10 seconds per 15
minutes while maintaining 150mm distance from wall in the closed container of

900~1200mm length, width and height, with connector combined. After 1 hour,
measure it.
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6.8 Oil and liquid test
Engage and disengage connector with terminal assembled 10 times with hands, and
perform test each sample with connector combined.

A. Immerge connector in combined state for 2 hours in mixed oil of 50+ 2C ENG oll
(SAE10W) or equivalent oil and

B. Immerge connector in combined state for1 hour in car gasoline (JIS K2202) at
normal temperature, and then pick it out.

C. Immerge connector in combined state for 1 hour in brake liquid (pure product) at normal
temperature, and then pick it out.

D. Immerge connector in combined state for 1 hour in 100% washer liquid (pure
product) at normal temperature, and then pick it out.

E. Immerge connector in combined state for 1 hour in 50% LLC (Long life coolant) at
normal temperature, and then pick it out.

6.9 Sulfur gas test
Engage and disengage connector with terminal assembled 10 times with hands, and

expose it in combined state to sulfur gas of 40+3°C,density 10ppm, humidity
90~95%, for 24 hours.

Then pick connector out of chamber and dry it for 2 hours or more.
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6.10 Complex environment endurance test (Refer to the attached test process #1)
Engage and disengage connector with terminal assembled 10 times with hands,
and leave it in combined state in the temperature chamber of 120C or 80T

(follows table 6-1) for 48 hours.

And then perform the following vibration test. Then measure instant short circuit
according to the method of clause 5.14 for 4 hours for X, Y, Z each.

[Wous Prep=——1

==
Mounting Brackef [_Meounting Bracke
P E——
[«
Shaker | | Shaker | | Shaker ‘
WH to WH WH to WH fixing WH to Unit

| test Mode A | |

test Mode B ‘ | test Mode C© |

Mounting Bracket

Mounting Bracket
I I

Mounting Bracket
I I

[

2

‘ Shaker ‘ |

WH to WH

WH toe WH fixing

Shaker ‘ | Shaker |

WH to.Unit

| test Mode D | |

test Mode E ‘ | test-Meode F |

<Figure 6-7 Connector attaching method>

@ Vibration wave test

Perform both of sine wave and random wave tests.

1) Sine wave test

Division

Condition

Ambient temperature

Refer to figure 5-8, 90~95%

Applied current

Basic current (Connect electrodes in series.)

Current application cycle

120 CYCLE (45 minutes-ON, 15 minutes-OFF)

Vibration acceleration

Follow figure 6-9

Frequency

20 Hz ~ 200 Hz (SWEEP TIME - 3 MIN or less)

Vibration time

40 hours for X, Y, Z each

Connector attaching method

Test mode A, B, C

x
< =
= ,T<Y
<Figure 6-8 : X, Y, Z Vibration Direction>
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< Figure 6-9 >

2) Random wave test
Perform this test for the component of which sine wave test has been finished.

2 s B a o i
Division Condition
=2 / B g 5-8 X
Ambient temperature Refer to figure 5-8
s M5 JI2dE (Bffs ME2 ML S

Applied current Basic current (Connect electrodes in series.)
24 CYCLE (45 minutes-ON, 15 minutes-OFF)
Follow figure 6-10
8 hours for X, Y, Z each

Test mode D, E, R

24 CYCLE (45 2-ON, 15 £-0FF)
pi s <38 6-11>01 &8
IS 20 Hz ~ 200 Hz (SWEEP TIME - 3 MIN OIL{)
|2k X, Y, Z 2t 8 A2t
A& Mode D, E, F

Current application cycle

Vibration acceleration

Vibration time

Connector attaching method
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Test process #1

During vibration test

check Instant short

|

Appearance

l

Sealing

Vibration test
A/B

l

During vibration test

Apply current cycle

l

Temperature rise
Test

l

Voltage drop
Test

GROUP 2
In the

multipolar

l

During vibration test

Apply current cycie

l

Appearance

l

Voltage drop
Test

|

Crimp strength
Test

GROUP 3
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