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1. Scope of application & FH &3 B

This technical document describes general performance requirements and test methods
for YESC 2.8 sealed type connectors. The required performance and test method
conform to JASO D616 2016.

COBEMEMTIE.YESC 28 HKAATIARIAD—MERMEERY . ABAEICOVTE
T . BERMEERY, HERAEIE JASO D616 2016 [THEF 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
LDET B,
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5-1-1. Initial characteristics #)EAT4RE

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

Test items Test method and Requirements

No. E B SR E R U ER M

High temperature test
=R RE

Thermal shock test
H—<IILavy

Temperature and humidity cycling test 6-16
BE-EBEEYA4UIL

6. Test method and Requirements E{ER 5% & E K 14 fE

6-1. Visual examination #§}#]

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

(HAEBRAE]---BERUMBICKYITS,

[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] - ---100 N Max.
(ZXRMeE)----100N LT
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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.

[REEAE] - mFRUIRIFAEEAMIZ 25 ~ 100 mm/min DFEE T5|o3R Y Bt i 5% 8
ET D E. AVIEITIERASELIVKRETRAETS%E,

[Requirements] -+ +100 N Max.

(ZXRMHERE]----100 N T

6-5. Tensile strength for crimped connection % F [T 7& &8 34 &

[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.

(RERAE]----BREEBELIEFEEEL. EREMAMIC 25 ~ 100 mm/min OEET
5l0%RY  BRABEHAD VLG ERITEEEDTEZRHET 5,

[Requirements] [ZER M #E Table-3
Nominal - . Nominal - .
; Minimum tensile . Minimum tensile
cross-sectional area cross-sectional area
) strength ) strength
of cable (mm?) of cable (mm?2)
F@h 3 5 F A ARG . U F FE A D3R
03 * 60 N Min. 1 140 N Min.
' 60 N LI E 140 N LI E
50 N Min. 180 N Min.
0.35 50 N Bk 1.25 180 N Lk
05 90 N Min. 15 200 N Min.
' 90N LI E ' 200N LI E
117 N Min. 270 N Min.
0.75 117 N Bt 2 270 N BAE
130 N Min.
0.85 130NRE |
X The high tensile strength depends on the specification of the cable.
SIREBENSVDFERDLERKICELS,
6-6. Housing lock strength /N 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.

[HEEAEX] NPV FRVaRIAOOAVIEERALI-RET—AZFEEL., thAZEHA M
225 ~100 mm/min QFRE TE|-5EY . OV EEN R X ITWEBLI-LED
FMEFHET S,

[Requirements]---+-100 N Min.
(ZRMEE]----100N ULk
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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.

(REAE]---NIDUTEEEL, ImFICEBLLEREBHAMIC 25 ~ 100 mm/min D F
ETRL. NIV OERUMEFTOHEAREZRES 5. BIEXERHIE
BLEWELSITEET S,

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

[(ERMEEE]----FBRETEE 1.0mm?» EFT:1O0N LT
EBEMEE 1.0mm?2 B2 :30NUTF

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] - BEREEBLEHFENIDUIDERMEZTIEAL, ERZEHAMEIZ 25 ~
100 mm/min QEE TEI2RY ., i FFHR L. inFEBE. F-IXERHHKIE
LI-LEDREZFAET S,

[Requirements]--+-100 N Min.
(ZkMgE]----100N L E

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.

(HBRAE] - FORBGRIEOWIEZETH1-0 . FAREIRKIC. EREEXEIRREE
DE—VEN20mV ZEALGLHDEL, BitlE 10 mA ZEBAGLVRETRIE
T2, AR EREBERNOEESN-RATITV., TORERIERZESIS

[Requirements)] [ZEK148E Table-4
Initial After endurance
I it A &
5 mQ Max. 10 mQ Max.
5mQ UT 10 mQ LLF
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6-10. Insulation resistance #E#FiET

[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] - aRVFEDABLIERET. BET I FHEEMRY. 2 FERVEERE
NIV RE(EREEFE DHEZIEHNZ DC 500 V O#FEREA 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.

(HERAE] -3 VFENARLERET. BETIHEFHEEMAY. £IHFERVVEERE
NV TR(ERBEZEFEQ ICHARRBORAREE 1000 VE 1 5HEMA S,

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

(ZERMRE] - HBWIE- TSy at—N—FET L,

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

[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, and in the
case of multiple poles, the reduction coefficients in Table-6 are applied.

(RBEAE]---BEEAETEHBICAEBL. BNROKFEENREEEZINET 5. BE
BRI Table-5 &L, ZBDHE(E Table-6 DFDHBEERT 5.
[Requirements] - - - - Visual examination : No hazardous crack, discoloration or deformation

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

(ZRMHEE]- -4 EB-REESL,
mELERE:60 CLLTF
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Table-5 Maximum test current (Imax)

mAHMBREMR (Imax)

Table-6 Reduction coefficients (kd)

B R (kd

)

Wire size (mmz) Current (A) Number of poles CEZ%?;ECSPS
BRI % Er gy,
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 Test current = Imax x kd (A)
125 19 BEIM = Imaxxkd (A)
1.5 21
2 25

Tolerance of test current shall be + 2%.
HERERDHEBREITLE2% &T 5,

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.

[HERAE] - - BEERZETEWBICEEL. Figure-1 ITRITEELRBBRENB IS, X
:’Erbhf—,mriiﬂff%\b Figure-2 TR BHBREERLEBRERD
B&&ET D, EFMBEERFIEIX JIS C5402-5-2 (IEC 60512-5-2) 2k %,
100 40 I I I I I
90 354 | Limitcufve:ln . .
3 o] | e s
g 70
8 60 <5
& 50 £ 20
2 40 S
g 5 31— T
g T SV
£ 0+ — A —F— ——+1 || T el e
2 10 5
0 —] 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

m E £ 5 R X L R #R

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-7.
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Table-7

FIZAHN 10kPa D EMEZERZE 30
10kPa 9D k%,
BYET B,

[Requirements]- - - -98 kPa Min.
(ZRMHRE

»+-+98 kPa Lt

Installation posture of test sample +—JLt%

(BHERAE] - ARV FIERMERETEY . ARIEZD—ILEERARD, AIEE., aRrV2%K

XS, 30 BERIEINRNAGEVGEE X

HBREOBHREV. ARIAO WY 1L B (X, Table-7 ®

AEREF D ERY 41T £ 5

Load direction of wire at initial measurement and mounting posture
during endurance test

HDHERIERFE M S ERTR O EHES BEAE. MBS

Mounting aftitude at the time of measurement

SRITERFGD 222,

Load direction of wire at initial measurement (30° 30N)
TTERAERF D ERRS 3R 5= (307 30N)
a
A

Installation posture of 30° direction with 30 N load
EHES ARSI (307 30N)

30N

After fixing the wire, remove the weight.
ERETE R, HEMNT,

Initial
characteristics
e d & > b —
Fixed
v
C
Tensile direction: Initial weakest direction Installation posture of 30° direction without load.
2 A& AE): #TEAEEE ATal Tensile direction: Initial weakest direction
B [AEA 0] 1IERREE A0
High
temperature
test
=ERME

-

Fixed &5E

Thermal shock

Installation posture of horizontal without load

ACEERT

Installation posture of horizontal without load

AFEER

fest
Tensile direction: Initial weakest direction Installation posture of 30° direction without load.
2 [AEAE]: #HAGEE ATE Tensile direction: Initial weakest direction
B [AEA 0] ERREE Al
Temperature
and humidity
cycling test
IRIREYA N
30N After fixing the wire, remove the weight.
ErEEE, FENT. Fixed EE
6-14. High temperature test SR E

[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. However, for the test sample which
undergoes the sealing ability measurement after the thermal ageing,

prepare the test sample shown i
for 120 hours.

n Table-7, and hold it in the test chamber
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[REBERAE] - ESEREBERERIL RBYUTILE Table-8 DRBREEDHBRIEIC. KFEEAT
DEYFFEBT 120 BREKET S, L. S ERERBREICO—IILEAE
EAOREBRY U TILICDONTIL Table-7 ICEREHE I ERYMS T EBDRETH
ERFEIZ 120 BFREINE T B,

Table-8 Test temperature of high temperature test XE&EE

Temperature °C Applicable environment
mE AR
12042 Apply to connectors coupled to the body in the engine compartment.
= IOV —LRATHRT—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 0 6-1 S
NICUIREEN - 6-6 SR
ImFREEN . 6-8 BE
EEEXERER : 69 ZE
=Ltk : 6-13 B

6-15. Thermal shock test H—< LI 3v)

[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] - -DAELIZaRIZITH LT, Figure-3 D mE/N\I—2%1H42)LELT 1000
HAINT5. TDHR. MYBLTEEC2HEAUEKRET S,

@) le 1 )7
DS 4L A L S >]
=] /m
®iR 5min LA High : Table-9 30 min 5min LI
Room temperature Within 5 min| A 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
&R =R ERIRE

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

IV —LRNTRT—IZERYAFIT
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[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% & :6-1 B
NISUTREEN - 66 BE
i FREFN . 6-8 BE
BEEEXERER : 69 ZE
=Ltk : 6-13 S8

6-16. Temperature and humidity cycling test JEE-ZEEHY 1Y

[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.

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

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

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

) 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] - -TRHRDREENZ—2F 1 HAVILELTI0 HAVILIT5. EDER. RYLL
THERIC2HEULERET D,

a) WANZEERE 23+5°C, HXIIEE 45 ~75%T 4 BERET 5,

b) 55+2°C. 95~ 99%~ 30 HRLIAIZEITFS,

c) 55+2°C. 95~ 99%I(Z 10 BRAR#Z¥T 5,

d) -40°C+2°C~ 2.5 BEREILINIZTIF 5,

e) -40°CIZ 2 BfRIR¥FT %,

f) Table-10 ISR ERARERENDRSEN 1.5 BFRILRNIZLEIFS,
g) fDEEIZ 2 BREEETS,

h) 1.5 BFREILINIZ 23+£5°CICR T,

E od).e). )R h)DER T DHEMEEFRELAZL,
HEYAILDORKRTRICDNTIX Figure-4 S8

Table-10 Test temperature of temperature and humidity cycling test

Temperature °C Applicable environment
mE BERARE
8542 Apply to connectors coupled to the body in the engine compartment.
= IOV —LATRT—ITERY T
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_ ~ 0,
1001950 Humidity
T2  80- / \ A
X T 1 !
g £ 604 45~75%
T 1 !
2 40 B
27 |
20 .
1 145
O I I — I I I ' I ' I ' I ' I ' I ' I ' 1
y 2 4 6 8 10 12 14 16 18 20 22 24
; One cycle
Time (hr) &
(hr)  B5fe 1991
Table-10 oo
%) —— Temperature
> o
2y 60459%+2 @ —
o° !
S Ofzxs /0 [N w0 |
© mg 20 {
Y ! ;45
g— 0 T T 1 T T
5] -20 2 4 6 8 10 12 24
= _40 S Ee———
-40£2 Time (hr) BFfE
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
(Zki4EgE]----4% & : 6-1 B
NODUTRESN - 66 SH
mFRED : 6-8 B
EEXTERER 69 SH
HZER . 6-10 31
it EIE . 6-11 B
=L : 6-13 S




