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1. Scope of application & FH &3 B

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.

COEMEHMTIEK.SWPAATARI A0 —MRERMEERY . ABRAEICODVTRT . M. B
REBERV, REBRAE(—ILEZERL) F JASO D616 2016 IZ#ET B,
2. Material #& According to the instruction of each part drawing.

EHMAREOERICES,

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

HFEHMEEICES,

4. Normative reference 3|FAR#&

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

BEHESZ—TAVN—RRAORIIRABRAERV—EHEEH
JASO D620 Automobile - Copper alloy strips for electric and electronic connectors
BHERR—BR-BFIRIVIAFAEEDE

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

BFHERAIRIVI-FHRRVAE-F 528 EREEHR-HAR b ER-EEDOER
JIS Z 8703 Standard atmospheric conditions for testing
HERIZRTDIREIRRE

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

BEFHBEAIRI2-HBRVAE-E 528 ERFEHAR-HR b BER-BEEOER

5. Testitems XERIEH

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).

HARIIFIHETOLGWNE A, =iE 20£15°C, 2K 65£20% (JIS Z 8703 FEFIE) T1TD
tnET B,
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5-1-1. Initial characteristics ERIE B

Table-1
No Test items Test method and Requirements
' IH H HEBRAERVEKRMERE
1 Visual examination 6-1
AN )
° Connection / disconnection feel 6-2
BARRI—T
3 Connector mating force 6-3
aARDEEA N
4 Connector unmating force 6-4
AR BB D
5 Tensile strength for crimped connection 6-5
i F £ 75 B 58 B
6 Housing lock strength 6-6
NIV RERD
7 Terminal insertion force (Terminal - Housing) 6-7
i FIEA S )
8 Terminal retention in housing 6-8
i F R ¥ 7
Connection resistance (Voltage drop)
9 Measurement at low current 6-9
and low voltage )
EEEXEREHR
Insulation resistance
10 BRIER 6-10
Withstand voltage
11 i E 6-11
Temperature rise
12 BELE 6-12
13 Sealing ability 6-13

o— )Lk
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5-1-2. Durability test it A 4 8¢

Table-2
No Test items Test method and Requirements
' IH H HEBRAERUVERMSRE
High temperature test
! ®iEmE 6-14
Thermal shock test
2 H—TIavy 6-15
3 Temperature and humidity cycling test 6-16
BE-EBEEYA4UIL
6. Test method and Requirements
6-1. Visual examination 4+
[ Test method] - - - - For the visual examination, check visually the required performance

from an appropriate distance and in proper light.
(REBRAXE]----BERRUMRICKYVITS,

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

(ZERMEEE] - HEICRETILOILER B I HB ERFOEEEESE,

6-2. Mating detachment feeling AR I4—1) 25

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

[(RERAX] - mFRUVIRIVIOFEAMBREITN. TOT )V TEHERT S,
[Requirements] - - - - No deleterious catch or the like.

(Zkitae]----BEEESE,

6-3. Connector mating force A2 44#F A K1

[ 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.

[HEBRAE] - HFRUEIRIAFZEARIZ 25 ~ 100 mm/min OEXETEHLIEA D
#HET S,

[Requirements] [ERMHE] Table-3

Number of poles #8%{ | Mating Force #& A 71 | Number of poles #&%{ | Mating Force & A A

1P 29.4 N Max. 29.4 NLIF 12P 98 N Max. 98 N LI F
2,3P 49 N Max. 49 N LU F 14P 117.6 N Max. 117.6 N LT
4 6P 78.4 N Max. 78.4 NLIF 16P 137.2 N Max. 137.2 N AT

8P 98 NMax. 98 NI | [ e
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6-4. Connector unmating force ARV 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.

(SERE]- - - B F RUDHHREHH R 25 ~ 100 mm/min O EE TSI >BYEEB HE R
BT 5. . AV MIEERSERVRETHES 5%,

[Requirements] [ZERE#E

Table-4

Number of poles 1B

Mating Force # A H

Number of poles 1%

Mating Force #A A

1P 19.6 N Max. 19.6 NEL'F 12P 78.4 N Max. 78.4 N LI'F
2,3P 39.2 N Max. 39.2 N LI'F 14P 98 N Max. 98 N LA'F
4, 6P 39.2 N Max. 39.2 NLEL'F 16P 117.6 N Max. 117.6 N LLF

8P 58.8 NMax.58.8 NLLF | - | e

6-5. Tensile strength for crimped connection i F [E 7& 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.

(HBA%]- - BRETELLHTEEEL, BHEEMAAIC 25 ~ 100 mm/min OEET
B0y, BRAMMHEFEIEHTHEEOHEENET 5.

[Requirements)] [ZEK148E Table-5
Nominal - . Nominal - .
. Minimum tensile . Minimum tensile
cross-sectional area cross-sectional area
2 strength 2 strength
of cable (mm?) " N of cable (mm?2) " N
%fﬁ%ﬂ"fx‘ ﬂﬁﬁ?]j_:% nlﬁﬁ}ﬁ %{ﬁﬁﬂ"fx ﬂﬁﬁ?]j_:% nﬂgﬁg
¥ 60 N Min. 130 N Min.
0-3 60 N LUk 0.85 130 N Lk
50 N Min. 130 N Min.
0.35 50 N LIk 0.85 130 N Lt
90 N Min. 180 N Min.
0.5 90 N LAt 1.25 180 N LAk
117 N Min. 270 N Min.
0.75 117 N Bl E 2 270N Lk
¥ The high tensile strength depends on the specification of the cable.
SIRBENSVDIEERDMERKRIZKS,
6-6. Housing lock strength /\© U5 R
[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.
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[REEAE] NI RVPARIEZOAVIEERALI-IRET—AZEEL. b AZE#A M
[225~100 mm/min DFEE TE|o5EY ., OV EEIN B X IIWBLI-LED
REFHET S,

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

6-7. Terminal insertion force (Terminal - Housing) HF#EA 5

[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]---NIPUTEEEL, ImFICEBLL-EREBHAMIC 25 ~ 100 mm/min D E
ETHL. NSV DERMEFEFTORARMEZAES 5. AIEIXERHIE
BLBEWELSITEET S,

[Requirements]- - - -Nominal cross-sectional area is up to 1 mm2: 10 N Max.
Nominal cross-sectional area exceeds 1 mm?2 : 30N Max

(ZRMERE]----BRWEE 1.0mm2 FT:1ONUT
ERETEE 1.0mm2 BZ:30N LT

6-8. Terminal retention in housing i F & 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.

[RERAE] - EREEBLEHFENICUIOERUBETHEHEAL. BRZEHARIC 25 ~
100 mm/min DZXE TEIo5RY . IHFZRIEE. IFFEFI. T IETEREIHIE
LI=,EDREFRET S,

[Requirements])--+-100 N Min.
[ERMEE]----100N KL L

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

[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.

(HERAE] - FORBGRBEOWRZE TS0 . FAREREIC. BEREEXEIRREE

DE—VEN 20 mV ZBALGVIDEL, BRI 10 mA ZHEZGLVRETH
Y5, AIEFTEREERIOIEESN-RTITL., TORERENZSIL,
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[Requirements] [ZEK 48k Table-6
Initial After endurance
Y EA it A &
8 mQ Max. 16 mQ Max.
8mQ LT 16 mQ LL'F

6-10. Insulation resistance #tiZiK 1

[ 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] -3 VFENABLERET. BETIHEFHEEMAY. £IHFERVEERE
NIV RE(EREEFE DHEZIENZ DC 500 V O#ZERE TRET
60

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

6-11. Withstand voltage HEE

[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.

(HERAGZE]- - aRVFENABLIERET. BET I FHEEMRY. 2inFERVEERE
NIV RE(EREZFEO ICEHARKBORREE 1000VE 1 HEMA 5,

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

(ZRMEE] - HBWIR- Ty at—N—F|ET L,

6-12. Temperature rise BEEH
6-12-1. Temperature rise test ;RE £ 5 K&

[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.

(RBHE] - - FERBAETEBICEBL. BNRORFEENREBEZRET 5. BE
B[ Table-7 &L, 2BDIZE (L Table-8 DMV ZRHEZERAT S,

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

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

(ZXRtEge)----5 8 . ERESCL
mELEFE - 60 CUT
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Table-7 Maximum test current (Imax) Table-8 Reduction coefficients (kd)
RAHABRER (Imax) B RE (kd)

Wire size (mm?2) Current (A) Number of poles Reduction coefficients
BRI e B 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
1.25 19 9~12 0.5
2 25 13~ 16 0.4
Tolerance of test current shall be + 2%. Test current = Imax x kd (A)
HREROHFBTEFL2% £T 5, BEER = Imax x kd (A)

6-12-2. Derating carve %5 B #7

[ 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.

[(REEAE] - - EEEREC2MEITEEL. Figure-1 IZRTEELRHBEEMBITSH. X
[CEON-BELE/MENS. Figure-2 IR T BEHBEEERLERERD
BLZéET 5, BFEERFIEIL JIS C5402-5-2 (IEC 60512-5-2) 12k B,

100 40 ‘ ‘ ‘ ‘ ‘
90 354 | Limit curve : In
o8l /0 Correction curve : 0.8In
® 304 Wire size : CAVS-0.3
96’7 70
8 60 <5
8 50 20
o £
g 40 ERS [
g 30 qo e, \\
% 2 R \
B
= 10 5
0odb——— 0
0 2 4 6 8 10 12 14 16 18 0 10 20 30 40 50 60 70 80
Current A Ambient temperature degree C
Figure-1  Temperature rise curve Figure-2 Derating curve
N=] = NER
m kR R % B Hh %

6-13. Sealing ability <+ —JLt%E

[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.

[BREEAE] - aORVBICERERERZY. ARVEIDO—ILEERARS, B, a9 4%K
FIZAN 10kPa D EMEZESE 30 W EED, 30 BEERNRREVNE AL
10kPa €D LIT5, RERBFOER R Y. IRVFZDEY 4+ LR E (L. Table-9 M
BYET B,
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[Requirements]- - - - Initial : 98 kPa Min. After endurance : 49 kPa Min
(ZERMERE]----#HA:98 kPa LIt A% :49kPa LI E

Table-9 Installation posture of test sample < — /L4 RERE D ERY {1+ 85

Load direction of wire at initial measurement and mounting posture

Mounting aftitude at the time of measurement
during endurance test

N = N SRERR e
SN T SRR Ry S (3R e, MRS AT LR
Installation posture of horizontal without load Installation posture of horizontal without load
nitial BT ST
characteristics
Installation posture of horizontal without load Installation posture of horizontal without load
High CEEET FEEET
temperature

test

Thermal shock

test
t—vlia

Installation posture of horizontal without load Installation posture of horizontal without load
RS RS

== =1 =

Tempera
and humi

cycling t

est
R 1 —l

Installation posture of horizontal without load Installation posture of horizontal without load
ure HEEET FEEET
dity

=1 |

6-14. High temperature test E2KE

[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.

[REAZX] - -ESEREBERERIL REEY > TILE Table-10 DHERBEEDRERIE(IZ, KFE
BRORYMTITEST 120 BEKET S,

Table-10 Test temperature of high temperature test RXEXEE

Temperature °C Applicable environment
mE ERIRE
12042 Apply to connectors coupled to the body in the engine compartment.
- IOV —LRATHRT—IZRYIT

[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 B
NISUTREEN - 66 BH
i F R N . 6-8 B
EEEXERER : 69 ZE
=Ltk : 6-13 |

6-15. Thermal shock test 4—<J)L>3vsH

[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.

[RERAE] - -DABLI=aRIZIZR LT, Figure-3 DA#/NZ—2F1H44)LELT 1000
HAIILT5. FDH. RYBLTERIC2ERUEHRET S,

One cycle 19 42J)L
< ............................................ y ........ gl >
=1 /.m
®iR 5min LA High : Table-11 30 min | 5min LLIN
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

Low temperature °C High temperature °C Applicable environment
ER = m BARE

Apply to connectors coupled to the body
_40+2 85+2 in the engine compartment.

IO UIIN—LRNTRT—IZERYAFIT

[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

[ZERtERE)----4 £ . 6-1 B
NITUGREN - 66 B
I F IR . 6-8 BE
REXTERER 69 B8

=Ltk : 6-13 1
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6-16. Temperature and humidity cycling test RE-ZEH A1)l

[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 (55£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.

[HBRAE] - TFEDBREENF—2F A1 HAVILELTI0HAVILITI, EDE, YKL
THEC2HHEUEKRET B,

) FEERZERE 23+£5°C, HXIEE 45~ 75% T 4 BRIRET 5,
) 55+2°C. 95 ~ 99%~ 30 HRILIRAIZ LT3,
c) 55+2°C, 95~ 99%I(Z 10 BRIREET 5,
) -40°C+2°C~ 2.5 BFREILIRICTIF5,
) -40°CIZ 2 ¥R T 5,

f) Table-12 IZRTERAREEENDRSEN 1.5 BRILRNIZLITS,
g) DEEIZ 2 BREEETS,

h) 1.5 BREILIRIZ 23+5°CIZRY ,

F d).e). )R hDEFEIF DOHERREETRELLL,
HEBEYAVILDORKRTRICDNTIX Figure-4 388

Table-12 Test temperature of temperature and humidity cycling test

Temperature °C Applicable environment
m ERIRE

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

85+2 IVSUN—LRNTRT—IZRY T
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_ ~ 0,
100 1.99=99% . Humidity
~ 8] / BE
T - s
<& 60 45~75%
=< 1
S 407
EH 5]
* T 4.5
0 — T T T T T T T T T
- 2 4 6 8 10 12 14 16 18 20 22 24
. One cycle
Time (hr =
ime (hr)  B5 1AL
Table-12 oo
. —— Temperature
Q BE
(@]
I UE o
o 01»( 404 23+5 /
2 20 R RRREEE R e SRR i RECERANGE EEEE ) REREEREES FCLEth
© E 0 1145 )
8"“ 0 T | T 1 B
% -20 2 4 6 8 10 12 /0 22 24
— L
-40+2 Time (hr) B&RS
Figure-4
[Requirements] - - - - Visual examination : Shown 6-1
Housing lock strength : Shown 6-6
Terminal retention in housing : Shown 6-8
Connection resistance : Shown 6-9
Insulation resistance : Shown 6-10
Withstand voltage : Shown 6-11
Sealing ability : Shown 6-13
[ERMEE]----4 & : 6-1 BIE
NIV REN - 66 BB
mFREFN . 6-8 BHE
EEXTERER : 69 SH
BB ER : 6-10 318
it &£ : 6-11 B8
=L : 6-13 B




