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1. Scope of application & FA & B

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.

COEMEHTIX.SDLIZAT FEHKIRIZDRBEAEELARBERIZONTET . A, R
BAERUVERMAREILX JASO D616 2016 IZ# T 3,
BL.COEMERIZ, ARIZDOERED T RTERELI-LDTEAZL,

2. Normative reference 35|HR%E

JASO D616 Automotive parts - Test methods and general performance requirements
for wiring harness connectors

BEEMRGR—TAVN—RRAARIVIRB A ERV— R EREES
JASO D620 Automobile - Copper alloy strips for electric and electronic connectors
HEEHA—ER-EFIRVIRAREEDNE

JIS C 5402-5-2 Connectors for electronic equipment - Tests and measurements — Part 5-2:
Current-carrying capacity tests - Test 5b: Current-temperature derating.

BFHFAIRIZ-EABRRVAE-F 5-2 M- EREEHAR-HE 5b:. ER-BEEOER
JIS Z 8703 Standard atmospheric conditions for testing
HERIG AT DIREIKEE

IEC 60512-5-2 Connectors for electronic equipment - Tests and measurements — Part 5-2:
Current-carrying capacity tests - Test 5b: Current-temperature derating.

BEFHBEAIRI-HBRVAE-E 528 ERFEHXR-HR 0. ER-EEOER
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3. Test items

HAERIEE

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).

HEBRIIFIHETOLGWVEE(E, =iE 20+15°C. i2E 65+:20% (JIS Z 8703 EEEIE) TITD

LDET B,
3-1-1. Initial characteristics %) #A 4 &
Table-1
No Test items Test method and Requirements
: IH B HBRAERUVEKRMRE
Visual examination
1 SLE 4-1
2 Connection / disconnection feeling 42
BABBRI—)T
3 Connector mating force 4-3
ARIEANALE S
4 Connector unmating force 4.4
AR BB
5 Tensile strength for crimped connection 4.5
i F £ 75 B 58 L
6 Housing lock strength 4-6
NIDUTRERN
7 Terminal insertion force (Terminal - Housing) 4-7
i F A A )
8 Terminal retention force in housing 4-8
i F R ¥ A
Connection resistance (Voltage drop)
9 measurement at low current 4-9
and low voltage )
AR (BERT)
Insulation resistance
10 B RIEH 4-10
Withstand voltage
11 i E 4-11
Temperature rise
12 RELS 4-12
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3-1-2. Durability test it At &g

Table-2
No Test items Test method and Requirements
' IH H RBRAERVERMRE
High temperature test
! ®iEmE 4-13
Thermal shock test
2 H—TILavy 4-14
3 Temperature and humidity cycling test 4-15
BE-EBEEYA4IL
4. Test method and Requirements RHER A EZEERMEHE
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.
[RERAE]----BERUVHRICLYITI,

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

[ZERMERE] - HEICEETDIIOLER B I--G- EREFOEEREESE,
4-2. Connection / disconnection feeling AR 74— Y

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

(AEBRAE] - WFRVARIIDEAHEBRZITV. EDT(— T EHERT B,
[Requirements] - - - - No deleterious catch or the like.
(ZEXRttge)]----EEEEE,

4-3. Connector mating force aARIAHNAE T

[ 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.

[HABRAE] - imFRUEIRIIZE A MIZ 25 ~ 100 mm/min DERETEMHBLMAE A

ZRET S,
[Requirements] [ ZE K £ K& Table-3
Number of poles #B%§ Mating Force MAE 1
2P ~ 18P 98 N Max. 98 N LU F

20P ~ 22P 117.6 N Max. 117.6N T
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4-4. Connector unmating force aARY % B 5

[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.

[BRERAE] - - imFRUARIEZE A MAIZ 25 ~ 100 mm/min OEE T35k YEERT 5% 8
EY 5. H. AVIBITERASELRVNVKRETAET S%.,

[Requirements] - - - - Shown Table-3

(EXRMHEE]----Table-3 S

4-5. Tensile strength for crimped connection ¥t 7& SR5& &

[ 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.

(RBA%]- - EREEELLHTEEEL . BREMAFAIZ 25 ~ 100 mm/min OEET
BloiRY. BRAMEHHVFFIZHFALEORELAET B,

[Requirements] [ZERM4HRE Table-4

Nominal cross- . . Nominal cross- - .

. Minimum tensile . Minimum tensile
sectional area of strength sectional area of strength
cable (mm?) cable (mm?)

B b5 F I A B Beya U F A D3R

0.35 50 N Min. 1 140 N Min.

' 50N L E 140N UL E

117 N Min. 270 N Min.

0.75 17N Bt 2 270 N KAt

X The high tensile strength depends on the specification of the cable.
(The wire cross section of 0.3sq is greater than 0.35sq. )
BIBRBENBVDITERDMLHIZES, (0.3sq DERETEIEIL. 0.35sg Z LE>TLVS)

4-6. Housing lock strength /N 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.

(HEBRAE] - NIV RUVARIAOOVIEEALI-KET—AZEEL. thAZEAMIC

25 ~ 100 mm/min MOEE T5I05RY. AVIEEA B X ITHIBLI-EE DT
BZAET S,

[Requirements])-++-100 N Min.
[ERMRE]----100 N L E
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4-7. Terminal insertion force (Terminal - Housing) HF#E A5

[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.

(REAE]---NIOUTEEEL. mMFICEBL-EREEMAMRIC 25 ~ 100 mm/min DF
ETHL NSV OERMEFTORARTELZAET 5. BIEXERMNE
BLGWKIITEET S,

[Requirements]- - +30 N Max.
(ERMAEE]----30N LT

4-8. Terminal retention force in housing % F{&#EH

[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.

[REAE] - BREEBLEHEFEZNICUIDOERMBEZTTIHEAL. BRZE#AMEIZ 25 ~
100 mm/min ORE TE|o5RY. i FFHR L. mFEEI. TIEXEBH/RMNEIE
LIz,LEDREZRET D,

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

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

[ 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.

(REBAE] - - HFORBREOHWERZETH-O. AKREIRKIC. EREEXERREE
DE—VEMN 20 mV ZBZLGLWBDEL, BitlE 10 mA ZEBAGUVVKETAIE
T 5, AIETEREBEMOLIEESN-ATITL., TOREBEHRERZESILC,

[Requirements] [ZER14HRE Table-5
Initial After endurance
I it A &
8 mQ Max. 16 mQ Max.
8mQ LT 16 mQ LL'F
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4-10. Insulation resistance #E#FiE$T

[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.

(HERAGE] - aRVFEDABLERET. BETIHEFHERAY. i FERVEEREN
DOV (EREEFE DOiEZERZ DC 500 V OEZIEME TRIET %,

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

4-11. Withstand voltage TM&EE

[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.

(HERAE] - a8 ENABLIRET. BETIHEFHAEMRY. £ FERVEZERE
NODUTRE(EREEFICEABRKBORREE 1000 VE 1 HHEMA
éo

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

(ZRMEE] - - HBWIE- TSV ad—N—F|,ETL,

4-12. Temperature rise BEEH
4-12-1. Temperature rise test ;BE L 7R E&

[ 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.

[RERAE] - - EEERAZECTEBIEEL. BNBOHKFEERRMEEZAET S, EE
EiR(L Table-6 &L, Z1BDIBE S Table-7 OBV BHEERT 5,

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

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

(EXRitae)----5 B.EERESTLE,
mEEFE:60 CLUT
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Table-6 Maximum test current (Imax)

=RAHERE

& (Imax)

B RE (kd)

Table-7 Reduction coefficients (kd)

Wire size (mm?2) Current (A) Number of poles Reduction coefficients
BIRYAR Bl 1B B R
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
RBEROHEELL2 % T2, e ey e N T
BEER = Imax xkd (A)

4-12-2. Derating curve #% 5 #%

[ 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.

[RERAE]---BEERETE2MBITEEL. Figure-1 IR EELFHRZREGT 5, RIC

Font-EE LEMEMNS, Figure-2 TR EBMBREERLIFBAERDE
ZETDH BIFRIERFIEE JIS C5402-5-2 (IEC 60512-5-2) [Tk B,
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Figure-1 Temperature rise curve

@ E b 5

Figure-2 Derating curve

BRI R #R

4-13. High temperature test EE2KE

[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.

[REEAZE] - -EEMBRERIL, AEBYTILE Table-8 DHEBREEDHARIEIC. KFEEATH
ORYMTITEBT120 BEKET S,
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Table-8 Test temperature of high temperature test FXEREE

Temperature °C Applicable environment
mE AR
10042 Apply to connectors used in the passenger compartment.
- ERNTHEA
[Requirements])- - - - Visual examination : Shown 6-1

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

(ZKRitae]----45 & . 6-1 BE
NODUTREN - 6-6 B
ImFREEN . 6-8 ZH

EMER(BEERT) : 69 2R

4-14. Thermal shock test H—<JL>avs

[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.

[REEAE] - DABLEARIZIZH LT, Figure-3 DA E#/NZ—2F1H4-)LELT 1000
YALINIT5. TDH.MYBLTERIC2ZEBULRET %,

One cycle 1H44)L
AR
®R 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
Low temperature °C High temperature °C Applicable environment
KR =R ERIRE
Apply to connectors used in the
-40+2 7042 passenger compartment.
EATHER
[Requirements]- - - - Visual examination : Shown 6-1

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




9 /10 page

(ERiEae]----45% & : 6-1 BE
NICUTREN - 66 SR
i F R N . 6-8 W

EMER(BEERT) : 69 2R

4-15. Temperature and humidity cycling test BE-BEHS A1)

[Test method]- - - - The temperature and humidity cycling test shall be performed to mated
connectors in the following sequence for 10 cycles.

a) Hold the inside of the chamber at temperature of (23+5)°C and relative humidity of 45
to 75 %RH for 4hours.

b) Raise to (551£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 (2315)°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.

(HEBRAE] - TRORBENFI—2F 1 HAILELTI0 (VLTI TDHR RYHLT
BRIC2EREULBEYT D,

a) FENZIEE 23+5°C. HXEE 45 ~75% T 4 BERET 5,

b) 55+2°C. 95 ~ 99%~ 30 HELAIZLITS,

c) 5522°C. 95 ~ 99%I< 10 BsRRIFT %,

d) -40°C+2°C~ 2.5 BFEILIRIZ T F5,

e) -40°CIZ 2 BFREIR¥FT %,

f) Table-10 IR BEARKEBEENRSIE 1.5 BFRELANIZETFS,
g) NDEREIZ 2 BREREET 5.

h) 1.5 BFREILIAIZ 23+5°CIZRY,

E d)e). . RV hDBEE P OHEFEEFEELEL,
HEYAIILORKRRIZDLTIX Figure-4 318

Table-10 Test temperature of temperature and humidity cycling test

Temperature °C Applicable environment
mE ERIRE

Apply to connectors used in the passenger compartment.

70£2 = < {
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Figure-4
[Requirements] - - - - Visual examination : Shown 6-1
Housing lock strength : Shown 6-6

Terminal retention in housing
Connection resistance (Voltage drop)

Insulation resistance : Shown 6-10
Withstand voltage : Shown 6-11
(ZEKRMgE]----5 £ . 6-1 B
NDOUGRES - 66 SR
mFRED . 6-8 SH
BN (BEERT) : 6-9 SR
HZER : 6-10 318
it & E : 6-11 S8

: Shown 6-8
: Shown 6-9




