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1. Document description & %58

This technical document describes test methods and test results for HLC 2.3l connectors.
The test method and required performance conform to JASO D616 2016.
However, this technical document does not cover all connector performance.

COHEMEMTIE HLC2.3I ORI 2DRBRAELABRBRICOVTR T M. BABRAERY
T3k M BE (% JASO D616 2016 I 5,
BL.COEMEMIE. ARIZOEREDTRTERELLZLDOTIEAL,

2. Normative reference Bl

JASO D616

JASO D620

JIS C 5402-5-2

JIS Z 8703

IEC 60512-5-2

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

BEERR—TAVN—RROARIIRBRAEZRV—REREEH
Automobile - Copper alloy strips for electric and electronic connectors
BHEHA—BESI-EFIRIAMREEDE

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

BFHERAIRIZ-BRREVAE-FE 528 EREFERBR-HBR . ER-BEEOEH
Standard atmospheric conditions for testing
ARG AT DIREIREE

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

EFHFAIRII-BRBREVAE-FES-2H . ERAEHB-HEB b ER-BEEOER
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3. Test items

HERIER

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).

HERITIEFICHETOLZWVEE(X,. BB 20+15°C /2 E 65+20% (JIS Z 8703 E:BEHIE) TITS

LDET B,
3-1-1. Initial characteristics #) 4% &
Table-1
No Test items Test method and Requirements
' I\ H HEBRAERVERMRE
Visual examination
1 SLE 4-1
5 Connection / disconnection feeling 42
BABR I —)T
3 Connector mating force 43
ARYBEA S
4 Connector unmating force 4.4
AR ZEERT S
5 Tensile strength for crimped connection 4.5
i F £ & R E
6 Housing lock strength 4-6
NG RER
7 Terminal insertion force (Terminal - Housing) 4.7
i FHEA S )
8 Terminal retention force in housing 4-8
i F R FF
Connection resistance (Voltage drop)
9 measurement at low current 4-9
and low voltage )
EAER (EERT)
Insulation resistance
10 BRIER 4-10
Withstand voltage
11 THEE 4-11
Temperature rise
12 BELS 4-12
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3-1-2. Durability test it AtEAE

Table-2
No Test items Test method and Requirements
' HE B HEBEAERUVERMRE
High temperature test
1 BRME 4-13
Thermal shock test
2 Y—TIIiavy 4-14
3 Temperature and humidity cycling test 4-15
mE-REYAIIL
4. Test method and Requirements XER A & & UVE K 4 B
4-1. Visual examination 4} #8
[Test method] - - - - Visual examination is carried out by visual inspection or by using a

magnifying glass, etc, under appropriate brightness conditions.
[(REBRAE]---BERE. XEBRFEZAVT BYLGALEOTTHRRD

[ Requirements] - - - - There must be no abnormalities such as cracks, rust, gags,
scratches, or deformations affecting the function.

(ZRMEE] - HEICRHREITIIILER - F I G- ERFOREFESE,

4-2. Connection / disconnection feeling @ ABR 71—

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

(HEBRAX] - HmFRUVIARIIDEABBZETN. TOT—ITEHERT D,

[Requirements] - - - - No deleterious catch or the like.
(ERMEE]----EEEEE,

4-3. Connector mating force aARVA2EA N

[ 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 F RUIRIAEHAEIC 25 ~ 100 mm/min ORETEBLEAHE
AET B,

[Requirements] [ZEK4EE] Table-3

Number of poles &%k

Mating Force A 5

Number of poles &%

Mating Force A 5

1P~3P 40N Max. 40N AF - -
4P~11P 70N Max. 70N ELF B o
12P~18P 100N Max. 100N ELF B o
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4-4. Connector unmating force a2 4%8 Az H

[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.

(REBAE]- - P RUIRIEEMA RIS 25 ~ 100 mm/min OEE T3 -EYBEE H%E

ET %o . AVIEITERSELVVKETAET HF.

[Requirements] [ZEK44E] Table-4
Unmating Force Unmating Force
& I, i A,
Number of poles 1B%1 5 5 17 Number of poles 1B%{ £ 4 77
1P~7P 40N Max. 40N KL - B
8P~14P 70N Max. 70N LLF o o
15P~22P 100N Max. 100N LA - -
4-5. Tensile strength for crimped connection ¥t & R 58 E
[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.
(ABRAE] - BEREEELImFZEEL. BRZHARIZ 25 ~ 100 mm/min DEE T5l-
RY . BERAEEHSNEEIERITEEEDFELAET 5,

Table-5

[Requirements] [ZERKithE

Nominal cross- - . Nominal cross- - .
sectional area of Minimum tensile sectional area of Minimum tensile
2 strength 2 strength
cable (mm?) » . cable (mm?) » .
%ﬁﬂ./{x“ uﬂﬁ%& En[‘gﬁr; %fﬁﬁﬂ"fl‘ Hﬂﬁ%E En[‘gﬁr;
60 N Min. 130 N Min.
0.3 60 N kit 0.85 130 N Bl E
90 N Min. 180 N Min.
0.5 90 N LIt 1.25 180 N LAk
117 N Min. 270 N Min.
0.75 117 N Bk 2 270 N BIk
4-6. Housing lock strength /\ U5 & 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.
(RBRAE] - N\IPUVTRVIARIEOOVIZERLIKET—AZEEL, thAZ#WA R
25~ 100 mm/min MOEE T3|05RY., AVIEEA B XITHIBLI-LEDH
BEZAET B,
[Requirements]--+-100 N Min.
[ZERMEE]----100N LLE
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4-7. Terminal insertion force (Terminal - Housing) IHFi&A 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.

[REEAE] NIV THEEL. mFICEBLE-EHREEHMARIZ 25 ~ 100 mm/min DFE
THL. NPV DERMEE TORAREFAET S, AICIIEHRILEREL
BOESITSEET D,

[Requirements]- -+ -30 N Max.
(ZKMERE]----30 N LLF

4-8. Terminal retention force in housing ¥ F R 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.

[RERAX] - EREFEBLEEFENDCUIOERMEEZTHEAL,. EfEFEAMIZ 25 ~
100 mm/min MDRE TH|0RY ., I FRIEE. mFEBFE. TIETERNKE
Liz,ZDREZRET S,

[Requirements]--++100 N Min.
[(ZEKRM4gE]----100N Lk

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

[ 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.

(8] - T ORBRIBORBER 570 FKERHE <, ERBEXGXREED

E—2@EA 20 mV ZHBZRELNLDEL, Bl 10 mA ZEBALGVVKETRIEY
B, AEXERERDMCEESNZRATITV., ZORERIEMZESIS

[Requirements] [ZEKT4HRE] Table-6
Initial After endurance
A it A #%
5 mQ Max. 10 mQ Max.
5mQ LT 10 mQ LLF
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4-10. 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.

(HERAZE]- - - aRVFEDABRLERET. BET I FHERMRY. i FERVEEBREN
DOV (ERBEEF DOiEZIENE DC 500 V O#EFIERE TRIET 5.

[Requirements]----100 MQ Min.
[EKM4gE]----100 MQ LI E

4-11. Withstand voltage THEE

[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.

[HEEAE] ORI FEDAEBLIIRET, BETIHFHREREY., 2HFERVEEREN
DOV RE(EREEEQICEARBREHOXRREL 1000V E 1 MRS,

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

(ZRMEE] - HBWIR- TSVt —N—],ETL,

4-12. Temperature rise EE LR

[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.

(HEBRAE] - -ERERZETEBITEEL. Figure-1 [TRTEELEFRZRGET D, RIC

Bonf-BRELFHENS., Figure-2 ICRITEBMBEZERLERERDE
RET D, BFEEERFIEIL JIS C5402-5-2 (IEC 60512-5-2) [2&5,

100 40 I I I I I
90 354 | Limit curve : In
o 8l e Correction curve : 0.8In
- 304 Wire size : CAVS-0.3
g) 70
3 60 <5
8 50 20
° e
§ 40 315
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§ 30 I i e \\
S pl e O T
5
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o}———— 0
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Current A Ambient temperature degree C
Figure-1 Temperature rise curve Figure-2 Derating curve

i E EFEhR LEY: R
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4-13. High temperature test =:EHE

[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.

[HBRAE]---BERERERE, REYTILE Table-7 DHBRBEEDKEREIC. KFEEET
DEYFFITEST120 BFEKET 5.

Table-7 Test temperature of high temperature test FHXE&EE

Temperature °C Applicable environment
mE ERIRE
10042 Apply to connectors used in the passenger compartment.
- EATHER
[Requirements]- - - - Visual examination : Shown 4-1
Housing lock strength : Shown 4-6
Terminal retention in housing : Shown 4-8
Connection resistance (Voltage drop) : Shown 4-9
[ZRitae]---- 5 8 . 41 BE
NIDUTREND . 4-6 BER
i F R ¥ A . 4-8 B

EMER(BEERT) : 49 3R

4-14. Thermal shock test 4—< )L 3y

[ 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.

[GRERAE] - -DABLI-aRIRIZx LT, Figure-3 DA E/NE—2%F1H4/49)LELT 1000
HAIILIT5. TR MYBLTERIC2ERULEKET 5,

One cycle 1 H14U)L

®iR 5min LA &8 High:70°C 30 min 5min LA
Room temperature Within 5 min\ | | Within 5 min

&8 Low:-40°C 30 min
Figure-3

Table-8 Test temperature of thermal shock test B E

Low temperature °C High temperature °C Applicable environment
ER = im HARE

Apply to connectors used in the
-40+2 70+2 passenger compartment.

ERNTHEA
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[Requirements] - - - -Visual examination : Shown 4-1
Housing lock strength : Shown 4-6
Terminal retention in housing : Shown 4-8
Connection resistance (Voltage drop) : Shown 4-9

(ZRERE]----5 8 : 41 BER
NIV RERN . 4-6 S
I F AR . 4-8 &

EAMER (BEERT) : 49 2R

4-15. Temperature and humidity cycling test JRE-ZEHY 1)L

[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-9
within 1.5 hours.

g) Hold at the temperature specified in f) for 2 hours.

h) Return to the room temperature of (231£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.

(REBAFE] - TRORBE/NF—2FE1FAIILELTI0 HAVILITI. TDHR. BYHLT
FRIC2EEULREYS .

a) FNZERE 23x5°C, HHXIRE 45 ~ 75% T 4 BEGRFET 5,
b) 55+2°C. 95 ~ 99%~ 30 HRELAIZEIFS,

c) 55+2°C. 95~ 99%(Z 10 BRI REET 5,

d) -40°C+2°C~ 2.5 BERILINIZTIF 5,

e) -40°C+2°CIZ 2 BREIR#T 5,

f) Table-9 ISR EARREENDREME 1.5 BRLRNICEITS,
g) NDEREIZ2BEEET S,

h) 1.5 BERELIAIZ 23+:5°CIZR Y,

F d).e).f).g) BU h) OFFRESTOMEREETRELEZL,
HERYAVILORRRICDOWNTIE Figure-4 S8
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Table-9 Test temperature of temperature and humidity cycling test RXE&EE
Temperature °C Applicable environment
m HRIRE
7042 Apply to connectors used in the passenger compartment.
- ENTHERA
~000
. 100__*95'"99”/9’"””"" e == \ Humidity
T | M=
o EE\ 80 - ! /EJ;
- 4
Ee\i 60 4 | 45~75%
Em 407 B
=} - I ‘
T 20 - n
I 45
O ) ) — ) ) ) ' ) ' ) ' ) ' ) ' ) ' ) ' 1
- 2 4 6 8 10 12 14 16 18 20 22 24
. One cycle
Time (hr)  B¥fE
(h) = 1 A4
Table 94— s e
%) Temperature
&," mE
o _ _
o
2
g
) v ) )
E 8 10 12

[Requirements])---

*Visual examination :

 Time (h) EBE

Figure-4

Shown 4-1

Housing lock strength : Shown 4-6

Terminal retention in housing : Shown 4-8
Connection resistance (Voltage drop) : Shown 4-9

(ZkiERe] -

Insulation resistance : Shown 4-10

Withstand voltage : Shown 4-11
AN 4-1 BB
INDDUTRE R 4-6 SR
inFREF 4-8 SR
EAIER (BEERT) 4-9 HHE
R D 4-10 S8R
it &£ 4-11 SR




