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1. Scope of application & FH &G

This technical document describes general performance requirements and test methods
for SWP type connectors. The required performance and test method (excluding sealing
ability) conform to JASO D616 2016.

COBEMERTIE. SWP ALTARIID—BERMERERV . RBRAEICOVTRET, B EX
MRERU. HBRAE (O —ILEZERRC) X JASO D616 2016 TS B,
2. Material #& According to the instruction of each part drawing.

BHEEENIERICED,

3. Construction #£1#& According to the instruction of each part drawing.

FHMMmEEICLD,

4. Normative reference 5|

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

BHEBGR—TAVN—RRIRIIRBRAERV— R MEREEY
JASO D620 Automobile - Copper alloy strips for electric and electronic connectors
BEEHA—BES-EFIRVIAREEOE

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

BEFHSBAIRI2-EREVAE-E 528 - ERFEHR-HBR oo ER-EEOER
JIS Z 8703 Standard atmospheric conditions for testing
HERIGAT DFRERE

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

BEFHFAIRIA-HREVAE-E 528 - ERESEAR-HAR b ER-BEEDER

5. Testitems ERERIEH

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).

HRIBFICHETOLGWGE(F, EIR 20£15°C, /2K 65+:20% (JIS Z 8703 EIEEIE) TTS
LDET D,
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5-1-1. Initial characteristics ERIE H

Table-1
No Test items Test method and Requirements
' IHE H HEBRAERVERMRE
Visual examination
5 Connection / disconnection feel 6-2
BARR I —) T
3 Connector mating force 6-3
ARVEEAS
4 Connector unmating force 6-4
aARDFBERR S
5 Tensile strength for crimped connection 6-5
i F £ 75 BB SR FE
6 Housing lock strength 6-6
NIV RED
7 Terminal insertion force (Terminal - Housing) 6-7
mFEAN )
8 Terminal retention in housing 6-8
i F R A
Connection resistance (Voltage drop)
9 Measurement at low current 6-9
and low voltage )
EEEXTERER
Insulation resistance
10 BRIEH 6-10
Withstand voltage
Temperature rise
12 BELS 6-12
13 Sealing ability 6-13

o—ILE
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5-1-2. Durability test it A P4 &E

Table-2
No Test items Test method and Requirements
' H B HBRAERVERMRE
1 High temperature test 6-14

= i R E

Thermal shock test
H—<ILavy

Temperature and humidity cycling test

3 BE-GRESAOL 6-16
6. Test method and Requirements RER A EZR UV ERMEE
6-1. Visual examination %+
[ Test method] - - - - For the visual examination, check visually the required performance

from an appropriate distance and in proper light.
(AEBAE]---BRRUMREICKYITS,

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

(ZRMERE] - HEEICRETIIOILER - F I G ERFOREEESE,

6-2. Connection / disconnection feel E AR I —2 Y

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

(AEBRAE] - WFRUVIARVIDEARBRZTVN. EDIT4— IV T EHRT 5,
[Requirements] - - - - No deleterious catch or the like.

(Zkitae)]----EEESE,

6-3. Connector mating force A2 %A H

[ 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.

[REBAE]- - 8 FRUIRIZEMAEIC 25 ~ 100 mm/min DRETEMLIEANE

BET D,
[Requirements] [ZEKitgE) Table-3
Number of poles #B%{ | Mating Force # A 71 | Number of poles #B%{ | Mating Force A 7
1P 29.4 N Max. 29.4 N LT 12P 98 N Max. 98 N LL'F
2,3P 49 N Max. 49N LL'F 14P 117.6 N Max. 117.6 N LI F
4 ,6P 78.4 N Max. 78.4 N KL F 16P 137.2 N Max. 137.2 N} F

8P 98 NMax. 98 NLLF | e | e
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6-4. Connector unmating force IRV 2B B

[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.

[BABRAE] - i FRUIRVFZEAMIZ 25 ~ 100 mm/min OFEE T5Io5RY B SR
ET %o M. AVIERBIERSELIVRETRAET 5%,

[Requirements] [ER1EAE] Table-4
Number of poles 1B#{ | Mating Force #& A 71 | Number of poles &%t | Mating Force & A A
1P 19.6 N Max. 19.6 NLLF 12P 78.4 N Max. 78.4 NLIF
2,3P 39.2 N Max. 39.2 NELF 14P 98 N Max. 98 N LL'F
4 6P 39.2 N Max. 39.2 NLLTF 16P 117.6 N Max. 117.6 N LI F
8P 588N Max. 588 NLLF | = ———— | e

6-5. Tensile strength for crimped connection i F [T & &R 3%

[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.

(REBRAE]----BREEBELIEFEEEL. EREMARIC 25 ~ 100 mm/min DFEET
5l08RY , BIRA B HD IS ERITEEEDHEZRET B,

[Requirements] [ZER 1M gE

Table-5

Nominal - . Nominal - .
. Minimum tensile . Minimum tensile
cross-sectional area cross-sectional area
2 strength 2 strength
of cable (mm?) . of cable (mm?) »
* 60 N Min. 130 N Min.
0-3 60 N kit 0.85 130 N Lt
50 N Min. 130 N Min.
0.35 50 N LUt 0.85 130 N BLE
90 N Min. 180 N Min.
0.5 90 N LAt 1.25 180 N BAE
117 N Min. 270 N Min.
0.75 117 N Bk 2 270 N BAE
X The high tensile strength depends on the specification of the cable.
SIRBENSVDIEERDERKICES,
6-6. Housing lock strength /N U5 &RiFAH
[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.




5 /11 page

[(REEAE] - N\DPUTRUaARIAOOVIEFERLI-RET—AZBEEL. thAZFEH AR I
25~ 100 mm/min MERETE|2FY. OV EEN R XILHELIZEEDRE
#RAET B,

[Requirements]--++100 N Min.
(ZK1ERE]----100 N LLE

6-7. Terminal insertion force (Terminal - Housing) IHF#EA 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.

(REBRAE]---- NIV JTZEEL. WFICERLL-ERE#MA M 25 ~ 100 mm/min O FRE
THL. WDV DERMEFTORAREZANES S, AIELEHRAEREL
BOWKIITEET S,

[Requirements] - - - -Nominal cross-sectional area is up to 1 mm? : 10 N Max.
Nominal cross-sectional area exceeds 1 mm? : 30 N Max.

[ERME)] - -ERFEE1.0mm? FT:1ONUT
ERMERE 1.0mm?2 #BZ2:30NLUTF

6-8. Terminal retention in housing IHFHRFH

[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.

(RBAE)] - BREEBLEHFENVCVITOERMEFTHRAL, EREZEAMIC 25 ~
100 mm/min MDEE T5I25RY . i FRIEER., i FEER. TEBRHIKIE
LIzLEDREZAET 5.

[Requirements]--+-100 N Min.
[(ZRMEE]----100N KL E

6-9. Connection resistance (Voltage drop) Measurement at low current and low voltage
BEEEERIER

[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.

(REBRAE] - W FORBZRIROWIEZE TH-0 . FAREBRFEIC. EREEXEIXREED

E—2fEA20mV ZBZAHEVELDEL, BERIF 10 mA ZBRGIVKETAEYT
B, IETEREFMALEESN-ATITL. TOREBEREHIZSI,
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[Requirements] [ZE3R1EAE] Table-6
Initial After endurance
W it A #%
8 mQ Max. 16 mQ Max.
8mQ LT 16 mQ LI F

6-10. 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.

(HERAE] - ARV FENABLIERET. BET I FHERRY. £ FE2ROEERE
NIV RE(EREEE OFEEiEZ DC 500 V OBGEREF TRET 5.

[Requirements] - -+ -100 MQ Min.
(ZER1ERE]----100 MQ LLE

6-11. Withstand voltage iH&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.

(FERA K] IR VENABLIRET. BET S FHEEMRY. £IHFERVEERE
NIV TR(EREEZEQ ICEHARRMDRREE 1000 VE 1 5HEMZ S,

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

[(ZRMEE] - HBEWIR- TV ad—N—FETE,

6-12. Temperature rise BEELH
6-12-1. Temperature rise test ;BE L F R 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-7, and in the
case of multiple poles, the reduction coefficients in Table-8 are applied.

(HEBAX] - - BRERETE2BICAEL. BB FEERREEEZIET . BE
EFRIL Table-7 &L, ZBDIB S L Table-8 DF A ZHZEZERT 5,

[Requirements] - -+ Visual examination :No hazardous crack, discoloration or deformation
are allowed.
Temperature rise value :60 °C Max.

(ERiEee)----5 8] . BERSZL
mEEFE - 60 CLULT
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Table-7 Maximum test current (Imax)
BAHBRER (Imax)

Table-8 Reduction coefficients (kd)
B ERE (kd)

Wire size (mm?) Current (A) Number of poles Reduction coefficients
BRI B s AL HA
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
1.25 19 9~12 0.5

2 25 13 ~16 0.4

Tolerance of test current shall be + 2%.

HABREROHFEEFL2% £ 5,

6-12-2. Derating carve %5 #%

Test current = Imax x kd (A)
BEEHR = Imax x kd (A)

[ 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.

(HAERAE]----

HEERECTE2MEBICEEL. Figure-1 ITRTEELRBBEENEIT S, XRIC

Fon-EEELRHEEMNS. Figure-2 ISR BERBRETERLHABRERDE
TETDH, BRBBRIERFIEIL JIS C5402-5-2 (IEC 60512-5-2)[2& 5B,
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Figure-1  Temperature rise curve
mE L F R

6-13. Sealing ability <~ — /L%
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Figure-2 Derating curve
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[ Test method] - * * - Immerse the test sample in water, and feed air from a tube which
passes through the housing. Starting from 10 kPa, increase the
pressure by 10 kPa at a time, maintain each pressure for 30 seconds,
and check for bubble formation. When the bubble formation is
confirmed, stop the test. The installation posture of the wires and
connectors under test is as shown in Table-9.

(RBAE] - IRIRICEMERERY, IRIED—ILEE

FARD AIEIL, ARV EEKF

[CAN 10kPa M EMESRE 30 EES, 30 HEIZELNFENLZLEE L 10kPa
TOLITFS, HBEHOEHERU, ARIAOEY FI1+EE (L, Table-9 DEYET

%o
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[Requirements]) -+ -

(ZR1ERE]----%0HA

Initial : 98 kPa Min. After endurance : 49 kPa Min.
:98 kPa LIt MA#%:49 kPa Ll Lt

Table-9 Installation posture of test sample < —JLTEERXERBF D ERY {1+ & B

Load direction of wire at initial measurement and mounting posture Mounting aftitude at the time of measurement
during endurance test IR
FTERRERE T 2 B S R (A, B T
Installation posture of horizontal without load Installation posture of horizontal without load
nitial ACFEET BT
characteristics
=1 = = =
Installation posture of horizontal without load Installation posture of horizontal without load
High AR BT AR BT
temperature
tfest — —
EEME e e
Installation posture of horizontal without load Installation posture of horizontal without load
RS RS
Thermal shock
test
Installation posture of horizontal without load Installation posture of horizontal without load
Temperature AR AT IR
and humidity
cycling test

6-14. High temperature test =:ENE

[Test method] - - - -For the high temperature test, hold the test sample in the test chamber

at

the test temperature shown in Table-10, in the installation posture of

horizontal without load for 120 hours.

[HEAE]---SERERERIE REBEYLTILE Table-10 DB EDREREIZ, KFEE
BEOWMYMITEST 120 BEKRET 5.

Table-10 Test temperature of high temperature test RXEREE

Temperature °C

Applicable environment

mE ERIRE
12042 Apply to connectors coupled to the body in the engine compartment.

IV —LATRT—IZERY T

[Requirements] -+ - -

Visual examination : Shown 6-1

Housing lock strength : Shown 6-6
Terminal retention in housing : Shown 6-8
Connection resistance : Shown 6-9
Sealing ability : Shown 6-13
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(ZRERE]----5% & :6-1 ]
NIDUTREN - 66 SR
i FREE N . 6-8 S
EEEXERER :69 3SR
—ILiE . 6-13 &1

6-15. Thermal shock test H+—<JLS 3wy

[ 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.

[BRERAE] - -DABLI=aRIZIT LT, Figure-3 DA #/NZ—2%F1H44)LELT 1000
HAILT5,. ZDHR.MYBLTERIZ2ERULKET 5,

Onecycle 1949
B
®iR 5min LLA High : Table-11 30 min  [5min LI
Room temperature Within 5 min | 1 Within 5 min
|
Low : Table-11 30 min
KR Figure-3

Table-11 Test temperature of thermal shock test F{E&EE

Low temperature °C High temperature °C Applicable environment
®R = im #RIRE

Apply to connectors coupled to the body
-40+2 85+2 in the engine compartment.

IV —LRNTRT—IZRY T

[Requirements] - - * - Visual examination : Shown 6-1
Housing lock strength : Shown 6-6
Terminal retention in housing : Shown 6-8
Connection resistance : Shown 6-9
Sealing ability : Shown 6-13

(ZRERe]----5 8 : 6-1 R
NIDUTREN - 66 SR
i FREE N . 6-8 S

EEEXERER :69 S8
—ILiE . 6-13 &
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6-16. Temperature and humidity cycling test EE-ZEHS /1YL

[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 (565+2)°C and 95 to 99 %RH within 30 minutes.

c) Hold at (565+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-12
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] - TROREE/NI—2FEAHAIILELTI0OHAVILITI. TDER. MYHLT
ERIC2ERELUERET S

a) HEA%ERE 23+5°C, HxEE 45 ~ 75% T 4 BRERET 5,

b) 55+2°C. 95~ 99%~ 30 HELINIZEIFT5,

c) 55+2°C, 95~ 99%IZ 10 BRI {R#FT 5,

d) -40°C+2°C~ 2.5 BRALIAIZTIF 5,

e) -40°C+2°CIZ 2 BRI T %,

f) Table-12 [CRTERARERENDRSEN 1.5 BHELRAIZETFS,
g) NDEBEIZ2 BREEET S,

h) 1.5 BREILIRIZ 23+5CIZR Y,

F od).e) N g) R h)DEEFE T DR EIFHRELEL,
HEY AL ORKRTRICDLNTIL Figure-4 S8

Table-12 Test temperature of temperature and humidity cycling test FRXE&EE

Temperature °C Applicable environment
mE ERIRE

Apply to connectors coupled to the body in the engine compartment.

8512 I OV N—LATRT—ICERYAIT
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Q mE
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o B e
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- S

402 Time (hr)  B§fAE
Figure-4

[Requirements]) -+ -

Visual examination

Terminal retention in h
Connection resistance

: Shown 6-1
Housing lock strength :

Shown 6-6
ousing : Shown 6-8
: Shown 6-9

Insulation resistance : Shown 6-10
Withstand voltage : Shown 6-11
Sealing ability : Shown 6-13
(ZREgE]----4F 8 : 6-1 B
NODUTRESN - 66 SR
inF R . 6-8 B
BEEEERER : 69 S8
HZIER : 6-10 B8
it & E D 6-11 B8
=L . 6-13 S




