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1. Scope of application A& H

This technical document describes test methods and test results for SDL TYPE unsealed
connectors. The test method and required performance conform to JASO D616 2016.
However, this technical document does not cover all connector performance.

COBMENTIE. SDLIAAT EHKIRISZDOREBR A HERBRER(CONTRT . #.
BRAERUVERMEEE JASO D616 2016 I2#£F 5,
BL. CORMAHIE, AXI2DMEEDT A TEB/BLELOTELL,

2. Normative reference Bl

JASO D616

JASO D620

JIS C 5402-5-2

JIS Z 8703

IEC 60512-5-2

Automotive parts - Test methods and general performance requirements
for wiring harness connectors

BEERR—TAVN—RROARIIRBR A EZRV—REREEY
Automobile - Copper alloy strips for electric and electronic connectors
BIEHA—BES-EFIRIAMREEDE

Connectors for electronic equipment - Tests and measurements — Part 5-2:
Current-carrying capacity tests - Test 5b: Current-temperature derating.

BFHERAIRIZ-BRREVAE-FE 528 EREFERBR-HBR . ER-BEEOEH
Standard atmospheric conditions for testing
ARG AT DIREIREE

Connectors for electronic equipment - Tests and measurements — Part 5-2:
Current-carrying capacity tests - Test 5b: Current-temperature derating.

EFHFAIRII-BRBREVAE-FES-2H . ERAEHB-HEB b ER-BEEOER
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3. Test items

HERIER

Unless otherwise specified, the test shall be carried out at room temperature 20 + 15 °C.,
humidity 65 £ 20% (JIS Z 8703 normal temperature normal humidity).

HERITIEFICHETOLZWVEE(X,. BB 20+15°C /2 E 65+20% (JIS Z 8703 E:BEHIE) TITS

LDET B,
3-1-1. Initial characteristics #) 4% &
Table-1
No Test items Test method and Requirements
' I\ H REBRAERVERMRE
Visual examination
1 SLE 4-1
5 Connection / disconnection feeling 42
BABR I —)T
3 Connector mating force 43
aARVADAE S
4 Connector unmating force 4.4
AR ZEERT S
5 Tensile strength for crimped connection 4.5
i F £ & R E
6 Housing lock strength 4-6
NG RER
7 Terminal insertion force (Terminal - Housing) 4.7
i FHEA S )
8 Terminal retention force in housing 4-8
i F R FF
Connection resistance (Voltage drop)
9 measurement at low current 4-9
and low voltage )
EAER (EERT)
Insulation resistance
10 BRIER 4-10
Withstand voltage
11 THEE 4-11
Temperature rise
12 BELSR 4-12
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3-1-2. Durability test it AtEAE

Table-2
No Test items Test method and Requirements
' HE B HBRAERVERMRE
1 High temperature test

=B WE 4-13

Thermal shock test
Y—Iavy

Temperature and humidity cycling test 4-15
mE-REYAIIL

4. Test method and Requirements XER A & & UVE K 4 B
4-1. Visual examination 4}&R

[ Test method] -+ - - For the visual examination, check visually the required performance
from an appropriate distance and in proper light.

(HAEBRAE]---BRRUMBEICLYITS,

[Requirements] - - - - Visual examination:No hazardous crack, discoloration or deformation
are allowed.

(ERMRE]--- - BEEICEETLISOLER - HF- M- G- EREOREREETSE,
4-2. Connection / disconnection feeling & ABR 71—

[ Test method] - - - - Mating and unmating the terminal, connector, and the connector
inserted with the terminal by hand, and check their feels.

(BB E] - WFRUVARIIDEABBREZTVN. EDT— T EHERT 5.
[Requirements] - - - - No deleterious catch or the like.
(ZERM4RE]----BREESESE,

4-3. Connector mating force aARIAMNAE N

[ Test method] - - -For the connector mating force, perform mating operations at a
constant speed between 25 and 100 mm/min, and measure the load
at that time.

(REEAE] - HmFRUORVEZEEHARMIZ 25 ~ 100 mm/min DEXRETERLAIAE D

ZRAET D
[Requirements] [ E K £ 8E] Table-3
Number of poles #B%§ Mating Force MAE 71
2P ~ 18P 98 N Max. 98 N LI'F

20P ~ 22P 117.6 N Max. 117.6N EA'F
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4-4. Connector unmating force A48z H

[ Test method] - - - - For the connector unmating force, perform unmating operations at a
constant speed between 25 and 100 mm/min, and measure the load at
that time. The unmating force shall be measured when the housing lock
remains released.

[BRERAZE] - -im FRUPARIEZEARIZ 25 ~ 100 mm/min OEE T5l o5& YRERT 5% 8
EY Do M. OvIEIERASELRIVRETAET 4%,

[Requirements] - - - - Shown Table-3

(EXRM%EE]----Table-3 S

4-5. Tensile strength for crimped connection ¥ T & R 5& &

[Test method] - - - -For the tensile strength for crimped connections, fix the terminal, pull the
cable at a constant speed between 25 and 100 mm/min, and measure the
load when rupture occurs. Unless otherwise specified, insulator crimping
portions shall be removed from the test samples.

(REBFE]----BREEBLInFEZEEL. ERZ#HAMIC 25 ~ 100 mm/min DFEET
5l05RY . BRI EETHDNEIEIERITEEEDFELZRES 5.

[Requirements] [ZKEEE] Table-4
Nominal cross- . . Nominal cross- . .
. Minimum tensile . Minimum tensile
sectional area of t th sectional area of t th
cable (mm?) streng cable (mm?) streng
F a3 1T E A e 1T E AR
*60 N Min. 130 N Min.
0.3 60 N LUt 0.85 130 N BLE
035 50 N Min. 1 140 N Min.
: 50 N ULkt 140N L E
90 N Min. 180 N Min.
0.5 90 N LUk 1.25 180 N LIk
117 N Min. 270 N Min.
0.75 117 N Lt 2 270 N Bl

X The high tensile strength depends on the specification of the cable.

(The wire cross section of 0.3sq is greater than 0.35sq. )
BIREENAT LV DIEERDMLIRICEKS, (0.3sq DEMRBEIE(L. 0.35sq Z LB -TLVS)

4-6. Housing lock strength /N T U5 R H

[Test method] - - - -The male and female housings are mated, one is fixed with the lock
applied, and pull the other side at a constant speed between 25 and 100
mm/min, and measure the load when the housing lock is unmated or

damaged.

[RERAE] -\ RUARIEAOOVIEERAL-RET—AZEEL. thAZEH AR I
25~ 100 mm/min MEETE|28RY., OV EBEI B X IXHIELI-LZ DA

BEZATET S,

[Requirements]----100 N Min.

(ZKiEgE]- -

100 N BL E
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4-7. Terminal insertion force (Terminal - Housing) IHFiEA D

[Test method]- - - -For the terminal insertion force, measure the insertion load up to the
normal housing position of the terminal with a cable crimped. Take care
not to cause buckling of the cable, and perform measurement at a
constant speed between 25 and 100 mm/min.

(RERAE]---NIOUTZEEL, FICEBLE-EREBHAMI 25 ~ 100 mm/min DF
ETHRL. NIV DERMEEFTOREARELZRET S, BIEXEHRHME
BLEWKIITERET %

[Requirements]- -+ -30 N Max.
(ZKMERE]----30 N LLF

4-8. Terminal retention force in housing ¥ F R 1

[Test method] - - - -For the terminal retention in housing force, insert a terminal with a cable
crimped up to the normal housing position. Then, pull it at a constant
speed between 25 and 100 mm/min, and measure the load when the
terminal latch portion, terminal crimping portion, or the cable is damaged
or ruptured.

[HERAX] - EREFEBLEHEFENDCUIOERMEEZTHEAL,. EfEFEAMIZ 25 ~
100 mm/min DRE TH|0RY ., I FRIEE. mFEBFE. TIETEBRNKE
Liz,ZDREZRET S,

[Requirements]--++100 N Min.
[(ZEKRM4EE]----100N Lk

4-9. Connection resistance (Voltage drop) measurement at low current and low voltage
EMER (BEERT)

[ Test method] -+ - - - To avoid destruction of insulating films on the terminals, as the
measurement voltage, use DC voltage or AC voltage of which the peak
value does not exceed 20 mV when the circuit is open. Perform
measurement when the current does not exceed 10 mA. The
connection resistance shall be obtained by subtracting the wire
resistance between the measurement point and the measurement
reference point from the value obtained between the measurement
points.

(REBEAE] - FORBRIEOWERZE (TS0, AREIREIC. BEREEXEIXREE
DE—VEMA 20 mV ZEABELEDEL, BitIE 10 mA ZHBAGLVVKETEE
T 5. AIEIXEREBFMAOLIEESN-RATITL. TOREHRERZESIL,

[Requirements] [ZEKT4AE] Table-5
Initial After endurance
W it A #%
8 mQ Max. 16 mQ Max.
8mQ LT 16 mQ LLF
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4-10. Insulation resistance #ft#giKn

[Test method] - - - -For the insulation resistance, apply voltage of 500 V DC between the
cable to which all the terminals are connected and the metal foil wrapped
around the housing, and measure the value. For safety reasons, ground
the metal foil. In the same manner, apply the same voltage between all
the adjacent terminals, and measure the value.

(RERAE]- - aRVFEDNABLERET. BET IR FHERRY. £IEFEZRVEEREN
VOV (ERETE DO#GZIEE DC 500 V DIEBZERI TAES 5,

[Requirements] - -+ -100 MQ Min.
(ZERMEgE]----100 MQ LLE

4-11. Withstand voltage THEE

[Test method] - - - - For the withstand voltage, apply AC voltage of effective value of 1000 V
(50 Hz or 60 Hz) for 1 minute between the cable to which all the terminals
are connected and the metal foil wrapped around the housing, and check
for dielectric breakdown. For safety reasons, ground the metal foil. In the
same manner, apply the same voltage between all the adjacent terminals,
and check for dielectric breakdown.

(RERAE]- - aRVFEDABLERET. BETHHEFHERKRY. £ FEREVEERE
NIV TR(EREZEOICHARRMORREE 1000V E 1 SEMA
60

[Requirements] - - - - Neither dielectric breakdown nor flashover shall occur.

(ZRMEE] - HBEWIE- TSy ot —N—|ETL,

4-12. Temperature rise BEELH
4-12-1. Temperature rise test ;BE L 75

[ Test method] - - - - Apply current to all poles in a room temperature no wind room, and
measure the surface temperature of the crimped portion of the terminal
at saturation. The conduction current is shown in Table-6, and in the case
of multiple poles, the reduction coefficients in Table-7 are applied.

(HEBAE]----BEERETEBICAEL. BNROKFEENERELIEZRNET S BE
EiRlL Table-6 &L. ZHBDIZE L Table-7 QFVFREEERT S,

[Requirements] - - * - Visual examination: No hazardous crack, discoloration or deformation

are allowed.
Temperature rise value: 60 °C Max.

(ZRitae)l----5 8 .EERESTE,
mEEFE:60 CUUT
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Table-6 Maximum test current (Imax) Table-7 Reduction coefficients (kd)
ERAERER (Imax) BB (kd)

Wire size (mm?) Current (A) Number of poles Reduction coefficients
BRI B i kit
0.3.0.35 7 1 1

0.5 11 2~3 0.75

0.75 14 4~5 0.6

0.85 15 6~8 0.55

1 16 9~12 0.5

1.25 19 13 ~20 0.4
Tolerance of test current shall be + 2%. 21 ~ 22 0.3

= [SEke—~ sh o
AERERDIFEEFL2 % £T 5, Test current = Imax x kd (A)

BEER = Imax x kd (A)

4-12-2. Derating curve #% i #h#%

[ Test method] - - - - Energize all the poles in a room temperature no wind room and acquire
the temperature rise curve shown in Figure-1. Next, from the
temperature rise curve obtained, create a derating curve shown in
Figure-2 and use it as a measure of allowable current. The derating
curve creation procedure is in accordance with IEC 60512-5-2.

(AERAGE)---BEERETE2MBITEEL. Figure-1 ICRTEEERHMBRERMGET 5. RIC

JFonf-BE ELRHRNS. Figure-2 TR EBHMBREZERLIFAERDHE
RET D, BB MEMFIRL JIS C5402-5-2 (IEC 60512-5-2) [2&D,
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Figure-1  Temperature rise curve Figure-2 Derating curve
8 = N
mE R bR % Rl R R

4-13. High temperature test S:EHE

[Test method]- - - - For the high temperature test, hold the test sample in the test chamber
at the test temperature shown in Table-8, in the installation posture of
horizontal without load for 120 hours.

(HEBRAZE]----SERERRE HBRYUTILE Table-8 DREREEDHEBRMEIC. KFEEER
DEYFFITEST120 BFEKET 5.
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Table-8 Test temperature of high temperature test X EREE

Temperature °C Applicable environment
mE ERIRE
10042 Apply to connectors used in the passenger compartment.
- EATHER
[Requirements] - - - - Visual examination : Shown 4-1

Housing lock strength : Shown 4-6
Terminal retention in housing : Shown 4-8
Connection resistance (Voltage drop) : Shown 4-9

(ZRMERE]----5 8 c 41 B
NIV RERN : 4-6 S
I F R 5 . 4-8 S

EMER(BEERT) : 49 &

4-14. Thermal shock test —< )L 3y

[ Test method] - - - - The thermal shock test shall be performed to mated connectors for 1000
cycles with the test sequence in Figure-3 for taken as one cycle. Then
take out and leave at room temperature for 2 hours or more.

[HERAE] - DABLEIARIRITH LT, Figure-3 DA E/NE—2F1H44)LELT 1000
HAIILIT5. TDH. RYELTERIC2EHBULKRET 5,

One cycle 14 AL
1
®iR 5min LA High : Table-9 30 min 5min LA
Room temperature Within 5 min| o Within 5 min
|
Low : Table-9 30 min
KR Figure-3

Table-9 Test temperature of thermal shock test FHEREE

Low temperature °C High temperature °C Applicable environment
KR =P HRIRE
Apply to connectors used in the
-40+2 70+2 passenger compartment.
ERNTHEA
[Requirements]- - - - Visual examination : Shown 4-1

Housing lock strength : Shown 4-6
Terminal retention in housing : Shown 4-8
Connection resistance (Voltage drop) : Shown 4-9
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(ZRERE]----5 8] : 4-1 S8
NIV RER . 4-6 M
i FREE N . 4-8 LM
EMER(BEERT) : 49 R

4-15. Temperature and humidity cycling test EE - ZEEHY AL

[Test method] - - - - The temperature and humidity cycling test shall be performed to mated
connectors in the following sequence for 10 cycles. Then take out and
leave at room temperature for 2 hours or more.

a) Hold the inside of the chamber at temperature of (2315)°C and relative humidity of 45
to 75 %RH for 4 hours.

b) Raise to (55+2)°C and 95 to 99 %RH within 30 minutes.

c) Hold at (55+2)°C and 95 to 99 %RH for 10 hours.

d) Lower to (-40£2)°C within 2.5 hours.

e) Hold at (-40+2)°C for 2 hours.

f) Raise to the maximum value of the specified environment temperature shown in Table-10
within 1.5 hours.

g) Hold at the temperature specified in f) for 2 hours.

h) Return to the room temperature of (23+5)°C within 1.5 hours.

Note
The relative humidity during the time of d), e), f), g), and h) is not specified.
For the diagram of the test cycle, refer to Figure-4.

(REBAE] - TROREBE/NI—2F 1 HAIILELTI0 HAVILITI. TDHR BYHLT
BRIC2EFEULRET 5.

a) #NZEE 23£5°C, HxHEE 45 ~ 75%T 4 BERET 5,

b) 55+2°C. 95 ~ 99%~ 30 S RLIAIZEIF5,

c) 55+2°C. 95~ 99%IZ 10 BfERIFT 5.

d) -40°C+£2°C~ 2.5 BRILRIZT I3,

e) -40°C+2°CIC 2 BrREIR T %,

f) Table-10 (R ERAREREORSE 1.5 FELURNICEITFS,
g) NDEREIZ2BEERET .

h) 1.5 BFRILIAIZ 23+5°CIZRE T,

£ d).e) ). )RV h)DBERB R OHEAEETEELLZL,
HEY A/ IILORKRFRIZDULTIZL Figure-4 318

Table-10 Test temperature of temperature and humidity cycling test XE&:EE

Temperature °C Applicable environment
mE W ARE

Apply to connectors used in the passenger compartment.

70£2 =R CEA




10 /10 page
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Figure-4
[Requirements] - - - - Visual examination : Shown 4-1
Housing lock strength : Shown 4-6
Terminal retention in housing : Shown 4-8
Connection resistance (Voltage drop) : Shown 4-9
Insulation resistance : Shown 4-10
Withstand voltage : Shown 4-11
(ZXRitge]----5 & c 41 BB
NIV RED : 46 B
I FREE N . 4-8 BE
EaiEn (EERET) : 49 S8
ReRER . 4-10 BB
it & £ 411 B




