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1. Scope of application & FH &G F

This technical document describes general performance requirements and test methods
for 9.5 unsealed connectors. The required performance and test method conform to
JASO D616 2016.

COBEMEMTIX. 95 EHKIRIZIO—MEREERD . ABEAXITOVTET . HW. &
RMERER U, HEEA %X JASO D616 2016 ITHET B,
2. Material #& According to the instruction of each part drawing.

B EEENIERIZCED,

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

EMAREICLD.

4. Normative reference B|FiR#&

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

BHEBGR—TAVN—RRORVIRBRAERV—EEREEY
JASO D620 Automobile - Copper alloy strips for electric and electronic connectors
HRHERSR—BR-BFIRIIAAGEDNE

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

BEFHRFAIRIZ-EZREVAE-E 528 - ERAEAR-AR S ER-EEOER
JIS Z 8703 Standard atmospheric conditions for testing
HERIG AT DR IS

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

%?*ﬁ%ﬁﬁﬁj*79 nt%ﬁ&zj/ﬂ“ﬁ $ 5-2 nl.s l)l %:T%ﬁ n-t%ﬁ 5b: Elﬁ Er@ﬁflﬁ

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).

HEBREFICETROLGWNEE(E. =R 20£15°C. BE 65+20% (JIS Z 8703 HRFEIR) TITD
LDET B,
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5-1-1. Initial characteristics #JEA14&E

Table-1
No Test items Test method and Requirements
' IH 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
aARDREERR S
5 Tensile strength for crimped connection 6-5
i F £ 75 BR 58 B
6 Housing lock strength 6-6
NIV RED
7 Terminal retention in housing 6-7
i F R 5 A
Connection resistance (Voltage drop)
8 Measurement at low current 6-8
and low voltage )
EEEERER
Insulation resistance
° BRIE 6-9
Withstand voltage
10 THEE 6-10
Temperature rise
11 S 6-11
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5-1-2. Durability test it A P4 &E

Table-2
No Test items Test method and Requirements
' IHE H HEBRAERVERMRE
High temperature test
! BHRNE 6-12
Thermal shock test
2 Y—<ILiavy 6-13
3 Temperature and humidity cycling test 6-14
mE-REEYAIIL
6. Test method and Requirements EER A EEER M RE
6-1. Visual examination 4}
[ Test method]- - - - For the visual examination, check visually the required performance

from an appropriate distance and in proper light.
(RERAE] - -BERRUMEIZEYITS,

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

(ZRMERE] - HEICERETIIOILER - F A G EREOREEESE,

6-2. Mating detachment feeling A BB I —1)2 Y

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

[(REBRAZE] - WmFRUEIRIIOBEBABERZTV. ZOT—) T EHRT 5,
[Requirements] - - - - No deleterious catch or the like.

(ZEkitae)]----EEESE,

6-3. Connector mating force ARV 4F A B

[ 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.

[HEBRAZE) - HFREIRIAFEARIZ 25 ~ 100 mm/min DXRETEHLIEA D
RET S,

[Requirements]----70 N Max.
(ERMRE]----TONLT
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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.

IR FRUARYEEEA I 25 ~ 100 mm/min DR E T5lo5RY B Rt 1% 8
ET %o M. AVIERRIERSELGIVRETAET 5%,

[Requirements]----70 N Max.
[ZK48E

(RE&AHE]- -

+ e 7TON KT

6-5. Tensile strength for crimped connection i % £ 75 &R 54 &

[ 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.

(HERAE]----EBREEBELIEFEEEL. EREMAMIC 25 ~ 100 mm/min OFEET
5l08RY ., BIRA W HANIEIESRITHEEDTEZRES 5,

[Requirements] [ER1{EgE Table-3
Nominal - . Nominal - .
. Minimum tensile . Minimum tensile
cross-sectional area strenath cross-sectional area strenath
of cable (mm?) . 9 of cable (mm?) . 9
Sy 4 F A 038 Ry i F A 03
784 N Min. 1750 N Min.
8.0 784 N Bik 150 1750 N Lk
981 N Min.
10.0 gINBE | 0 T |
6-6. Housing lock strength /N 5 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.

[BRERAE] N\ RVaRI2OOVIEERALE-RET—AZEEL., thAZEH AR
225 ~100 mm/min DFE TH|-5RY ., OV EEN B X IIWIBLI-LED
WMEZXANET D,

[Requirements] - -

(EREae

*=100 N Min.

-++=100 N 2L E
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6-7. Terminal retention in housing IHF{FR¥FH

[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.

[RERAGE] - EREEBLEHEFENISUIOERUBEETHAL, BEEEHARIZ 25 ~
100 mm/min @QEE TEI2RY ., I FZRIEE., ImFEEE. E-IXELEHSHIE
LIz,ZEDREZRET S,

[Requirements]--+-100 N Min.
(ZERfERE]----100N Uk

6-8. Connection resistance (Voltage drop) Measurement at low current and low voltage
EEEERER

[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.

(ERAE] - HFORBEMOWEE R D10 . HREBHIC. ERBEXEZABE
DE—HEH 20 MV £BEEVEOLL, BFIE 10 mA 2BAEVRETH
T 5. AEGERERBHSHEESNL AT, ZORBREREIC,

[Requirements] [ZER1AE] Table-4
Initial After endurance
Y EA it A &
5 mQ Max. 10 mQ Max.
5mQ LT 10mQ LLF
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6-9. Insulation resistance #&{&E 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.

(FERAE] -3 VFENABLERET, BET A FHEEMAY. £ImFERVEERE
NIV TR(EREEE DIEFIEHRZE DC 500 V DEZIERE TRET
Do

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

6-10. Withstand voltage fitEE

[ 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] - VEENABLIZRET. BETSHEFHEEMRY. £IHFERVEERE
NOOVIRE(ERBEEZEQOICEARKBORREE 1000 VE 1 7EMNAS,

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

(ERMERE) - HRBWIR- D5y at—N—FETL,

6-11. Temperature rise ;EE LS
6-11-1. Temperature rise test ;2 Fi{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-5.

(HBRAE] - -BRERET2BICEEL. ANKOMFEENREEEZANET . BE
EiRIL Table-5 #@AT 5,
[Requirements] - - - - Visual examination: No hazardous crack, discoloration or deformation

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

(ZKRiEee)----5 B-BREESCL,
mEEFE:60 CUT

Table-5 Maximum test current £ KiXERE 7

Wire size E#YIZ (mm?) Current Bt (A)
8 60
10 78
15 78

Tolerance of test current shall be + 2%. SHERBRDHFREF+2 % 35,
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6-11-2. Derating carve X Eigh#R

[ 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] - B RERETEMBITBEEL. Figure-1 ICRITEELFHBEEME TS, X
2o EEEEZ/EMNDS., Figure-2 ICTRIBHBEEERLERER
NDEZRET D, BFHEERTFIEL JIS C5402-5-2 (IEC 60512-5-2) [Z &

Do
100 40 ‘ ‘ ‘ ‘ ‘
90 351 | —— Limit curve : In
o ol /e e Correction curve : 0.8In
® 304 Wire size : CAVS-0.3
g) 70
$ 60 <5
8 s0 20
° g
£ 40 315
= [ —
% 20 B e I ——
£ 204+——F—fF At —fF—— || T e ]
O 5 .
= 10
0o}—— 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
8 = NER
mE R R X 5 A 4R

6-12. High temperature test =2 E

[ Test method]- - - - For the high temperature test, hold the test sample in the test chamber
at the test temperature shown in Table-7, in the installation posture of
horizontal without load for 120 hours.

[HEBAE)]---EERERERIEL, REBEY T ILE Table-7T DREREEDHEBRIEIC. KFEEET
DOEYFITEBT 120 BEKET 5,

Table-7 Test temperature of high temperature test E:RKREREREE

Temperature °C Applicable environment
i EARE

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

120%2 IVOUIN—LRNTRT—IZRY T

[Requirements] - - - - Visual examination : Shown 6-1
Housing lock strength : Shown 6-6
Terminal retention in housing : Shown 6-7
Connection resistance : Shown 6-8

(ERERE]- -5 & 0 6-1 SR
NIDUTREN - 66 SR
i F R FF . 6-7 BHR

EEEXEEREHR : 6-8 Z]|
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6-13. Thermal shock test H—=<J)L>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.

[RERAGE] - -DABLI=aRIZIZH LT, Figure-3 DA E/NEZ—2F1H44)LELT 1000
HAINLIT5,. FDH. MYHLTERIZ2EBBULEKRET S,

One cycle 1 H4U)L
( ............................................ y ......... R >
=] /m
®iR 5min LA High : Table-8 30 min 5min LAIA
Room temperature Within 5 min| 1 Within 5 min

Low : Table-8 30 min
KR Figure-3

Table-8 Test temperature of thermal shock test H—< L3y HEREE

Low temperature °C High temperature °C Applicable environment
{5 =R HRRE

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

IV —LRNTRT—IZRY AT

[Requirements] - - - - Visual examination : Shown 6-1
Housing lock strength : Shown 6-6
Terminal retention in housing : Shown 6-7
Connection resistance : Shown 6-8

(ZRPERE]----5+ &R . 6-1 BH
NICVIREN - 66 ZR
i F R FE S . 6-7 BHR

BEEEXEEREHR : 6-8 ZE
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6-14. 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.

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 (65+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-9
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.

[HEEAE] - TEEDBEENI—2F 1 HA9ILELTI0 A IIIL1T5, TDH. MY LHL
TERIC2ERULKRET S,

a) HENZEE 23+£5°C. HXEE 45 ~75% T 4 BREREFT 5.

b) 55+2°C. 95~ 99%~ 30 HRELIAIZEIFS,

c) 55+2°C. 95 ~ 99%I< 10 BRI RIFT 5,

d) -40°C+2°C~ 2.5 BREILANIZTIF %,

e) -40°CIZ 2 B¥RR¥FT 5,

fy Table-9 ICRTEARBERENRSE 1.5 BFHUAIZEITFS,
g) NDEBEIZ2BERET S,

h) 1.5 BFRILINIZ 23+£5°CIZE T,

F d).e).g)RUV h)DERFEFDHEXEE IERELLEL,
HEBEY AL ORKRTRICDNTIX Figure-4 S8

Table-9 Test temperature of temperature and humidity cycling test ;RiZEH AV ILREREE

Temperature °C Applicable environment
mE EARE
8542 Apply to connectors coupled to the body in the engine compartment.
* IOV —LATRT—IZERYIT
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100 495~99% —_— Humidity
i T 804 / \ R
X T 1 !
:; £  604]|45~75%
TR 40
= . |
- 20 - §
1 145
O ! ! T ! ! ! ' ! ' ! ' ! ' ! ' ! ' ! ' 1
: 2 4 6 8 10 12 14 16 18 20 22 24
; One cycle
Time (hr 3
(hr) 5 1919
Table-9 e
%) Temperature
5 RE
% © 60455%2
é 'HLP( 40 =
g mg 204/
g' 0 ! ! ! ' ! ! !
2 -20 2 4 6 8 10 12
O A N
-40%2 Time (hr) B
Figure-4

[Requirements]- - - - Visual examination

Housing lock strength
Terminal retention in housing
Connection resistance

: Shown 6-1
: Shown 6-6

: Shown 6-7

: Shown 6-8

Insulation resistance : Shown 6-9

Withstand voltage : Shown 6-10
(ZRMeE)----5¢ & . 6-1 BHE
NIOUTRER - 66 B
i F IR ¥F N . 6-7 BE
EEXERERN : 6-8 SHE
HZER . 6-9 S8
it | IE . 6-10 581,




