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1. Scope of application & FH &G F

This technical document describes general performance requirements and test methods

for RH type connectors. The required performance and test method conform to JASO
D616 2016.

COEMEHMTE . RHASMTARIVAO—BEREERY . RBRAZXICOVTET . #. B
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|FR#&

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 ERIE H

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 insertion force (Terminal - Housing) 6-7
WFHEAN )
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 )
EEEXERER
Insulation resistance
10 BRI 6-10
Withstand voltage
Temperature rise
12 AELR 6-12
13 Sealing ability 6-13

o— )Lt
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5-1-2. Durability test it A P4 &E
Table-2

Test items Test method and Requirements

No. E H BT AR UERMEHE

High temperature test 6-14
=R E

Thermal shock test
Y—<Iiavy

Temperature and humidity cycling test 6-16
mE-EESAIL

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.

(BABRAZE]---BEHEUMRICEYITI,

[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

ZRAET B
[Requirements] [ZEKiEgE) Table-3
Number of poles #B%{ | Mating Force # A 71 | Number of poles #5%{ | Mating Force A 7
2P 40 N Max. 40N LL'F 8P 60 N Max. 60 N LI
3P 45N Max. 45N LLF 10P 65 N Max. 65N LLF
4P 50 N Max. 50 N LA 12P 65 N Max. 65N LLF
6P 55N Max. 55N | = | -
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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]----60 N Max.
[ZEZRtERE

(RE&AHE]- -

+++-B60NLLF

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 B HANIEIERITHEEDTEZRET 5,

[Requirements] [ER1{EgE Table-4
Nominal . . Nominal . .
. Minimum tensile . Minimum tensile
cross-sectional area cross-sectional area
2 strength 9 strength
of cable (mm?) " . of cable (mm?) " N
%ﬁﬁﬂ"{x ﬁﬂﬁ?&%nﬂgﬁg %ﬂﬁﬂ"fx ﬂﬁ%&%nﬂgﬁfg
* 50 N Min. 90 N Min.
0.13 50 N LLE 0.5 90 N LU E
33 N Min. 117 N Min.
0.22 33N Lt 0.75 117 N Bk
* 60 N Min. 130 N Min.
0-3 60 N kit 0-85 130 N ELE
50 N Min.
0.35 soNnpir | 0 |
¥ The high tensile strength depends on the specification of the cable.
SIRBENSVDIEERDLERIZES,
6-6. Housing lock strength /N5 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.

[RERAE] NPV RUVaRI2OOVIEERALE-RET—AZEEL. thAZEH AR
225 ~100 mm/min DRETE|-5RY. OV EEN B X ITWEBLI-EED
FMEZAET S,

[Requirements]--+-100 N Min.
[(ZRMEE]----100N KL E
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6-7. Terminal insertion force (Terminal - Housing) ImF#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.

[HERAE] NIV ZEEL. mFICEBLEEHRZEHAMIC 25 ~ 100 mm/min DR
ETHRL NIV DERMEFEFTORATEZATT ., BIEXBEIE
BLEWKSIZEET S,

[Requirements]----10 N Max.
(ZKMERE]----1ON LI

6-8. Terminal retention in housing IHFFREFH

[ 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] - EREEBLEHEFENICUIOERUBEETHEAL, BFEEEHARIC 25 ~
100 mm/min DRE TEI-5RY. I FHRILE. InFEF. T IETEEINHIE
LIz,Z2DREZRET S,

[Requirements]--+-100 N Min.
[ZRMERE]----100N L E

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

[ 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.

[RERAE] - HFORBREOWIEZE TS0, AREKREIZ. BEREEXIIXHERE
DE—IEN 20 mV ZBAEVNEDEL, ERIT 10 mA R ZLVVRETHIE
T35, BIEILEREBEBISHEESIN-ATIT. TORERERESIC,

[Requirements] [ZE3R1EAE] Table-5
Initial After endurance
#HA it A #%
8 mQ Max. 16 mQ Max.
8mQ LT 16 mQ LI F
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6-10. Insulation resistance #ft#g iK1

[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
NIDUTR(EREEE DOHEZIEHZE DC 500 V DEZFERE TAET
GRS

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

6-11. Withstand voltage i&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.

[GRERAE] ORI 8EDABLIIRET,. BT 2FHRERBRY., 2IHFERVVEERE
NIV ERBEZEICEHAREROXREE 1000 VE 1 SEMA S,

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

(ERMERE) - HRBWIR- D5y at—N—FETL,

6-12. Temperature rise ;EE LR
6-12-1. Temperature rise test ;BE L F 5

[ 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-6, and in the
case of multiple poles, the reduction coefficients in Table-7 are applied.

(HEBAE] - EEERETEBICEEL. ARG FEENDROEEZANET 5. BE
BRI Table-6 £L. ZBDIFE (L Table-7 DB ZREEERT 5,

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

(ZRERe]l----5t 8B.EEREZL
mEEFE:60 CUT
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Table-6 Maximum test current (Imax)
BARBRER (Imax)

Table-7 Reduction coefficients (kd)
B FRE (kd)

Wire size (mm?) Current (A) Number of poles Reduction coefficients

BRI BN B2 EROAES

0.13 3 1 1

0.22 5 2~3 0.75
0.3.0.35 7 4~5 0.6

0.5 11 6~8 0.55

0.75 14 9~12 0.5

0.85 15 Test current = Imax x kd (A)

Tolerance of test current shall be + 2%.
AREROHFRELL2% £T 5,

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

BEEMR = Imax xkd (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 I[EC 60512-5-2.

(AR GE)---BEERETEMWITAEL. Figure-1 ITRTEELFRHIMBZERET 5. X

[CREon-RELEHEN S, Figure-2 IR EHMBREZERLIFEERD
B&RET D, BRHMBEMEMFIRL JIS C5402-5-2 (IEC 60512-5-2) 12K D,
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Current A

Figure-1  Temperature rise curve

mE £ F R

6-13. Sealing ability <~ — /L%

O 11 T 7

— Limit curve : In
------- Correction curve : 0.8In
304 Wire size : CAVS-0.3

Current A

0 10 20 30 40 50 60 70 80
Ambient temperature degree C

Figure-2 Derating curve

X I R AR

[ 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-8.

(BHERAE] AR VBCEWERZEEY. IRVEIOV—ILIEZRRD, BIEIX, IRT5%EK
BZAN 10kPa DEMEETZ 30 EIESD, 30 HEZESARIENGEE
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10kPa ¥ D LIF5, HERFFDERKR V., AR V2D EY [ (FE (L, Table-8 D

BYET B,

[Requirements]- - - -98 kPa Min.
[ZERMEE]----98 kPa LI L

Table-8 Installation posture of test sample — /L4 HERBEE D ERY 1 1T858

Load direction of wire at initial measurement and mounting posture
during endurance test
HEERIERFE M2 SHER TR EBRES AR ATl B S

Mounting aftitude at the time of measurement

PR EaE

Load direction of wire at initial measurement (30° 30N)
TTERAER D ERRS 3R51E (307 30N)

Installation posture of 30° direction with 30 N load
EHES [AEAE] (307 30N)

a
A
Initial
characteristics
e 4 < > b —
Fixed
v
c
Tensile direction’ Initial weakest direction Installation posture of 30° direction without load.
2 REAAmE]: HEAEEE AT Tensile direction: Initial weakest direction
3 3RS AR5 A
High _
temperature
test | ' AN S ] —
EEME

30N After fixing the wire, remove the weight.

EREEE. EEAT.

=

Fixed E5E

Thermal shock

Installation posture of horizontal without load

AFEET

Installation posture of horizontal without load

HFEER

test
== | = =
Tensile direction: Initial weakest direction Installation posture of 30° direction without load.
2 REAE: tEEREs ATE Tensile direction: Initial weakest direction
B [AEA 0] 1IERREE A0

Temperature
and humidity

cycling test
SEIRETAN

30N

After fixing the wire, remove the weight.

TRETE FENT,

Fixed &5F

(HEAE] - SERERRL,

6-14. High temperature test EERE

[Test method] - - - - For the high temperature test, hold the test sample in the test chamber
at the test temperature shown in Table-9, 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 in Table-8, and hold it in the test chamber

for 120 hours.

YT ILE Table-9 DREBREEDHBRIEC, KTERER
DEYFITEST 120 FRIKRET S, L. B ERERBRRICO—ILEAE
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FIT5RBRY U TILIZDNTIE Table-8 [ZER &S =BYFITEBDIREETH
ERHE(Z 120 BEREIE 9 5,

Table-9 Test temperature of high temperature test XERRE

Temperature °C Applicable environment
mE B RIRE
16042 Apply to connectors used for especially high temperature portions.
- BICEREBIZHEA
[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 B
NIDUTREN - 6-6 SR
i FREF N . 6-8 BER
EEEBRER : 69 BE
=Ltk . 6-13 &

6-15. Thermal shock test +—< LI 395

[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.

[HERAE] - DABLEaRIZITH LT, Figure-3 D AE/EZ—2F1H44)LELT 1000
AT, FZDHR.MYHLTERIZ2HBHULKRET 5,

One cycle 19 47J)L
< ............................................ y ........ L >
=] /m
®iR 5min LA High : Table-10 30 min | 5min LA
Room temperature Within 5 min| 1 Within 5 min

Low : Table-10 30 min
KR Figure-3

Table-10 Test temperature of thermal shock test

Low temperature °C High temperature °C Applicable environment
®R = m EARE

Apply to connectors used for especially
_40+2 125+2 high temperature portions.

BICERARICER

[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 8 : 6-1 B
NISUTREN - 66 SR
i F REF D . 6-8 BE
EEEXEEREHR : 69 S|
=Lk : 6-13 &H

6-16. Temperature and humidity cycling test RE-BEY 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-11
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.

(HEBRAE] - TROREE/NZ—2F 1 HAILELTI0 AT, TDER. BMYHL
THEERIC2HBULKET D,

a) BRNZRE 23+5°C, xR E 45 ~75%T 4 BEKREFT 5,

b) 55+2°C. 95~ 99%~ 30 SRLIANIZEIFS,

c) 55+2°C. 95 ~ 99%I< 10 BRI {RIFT 5,

d) -40°C+£2°C~ 2.5 BREILANIZTIF %,

e) -40°CIZ 2 BFRARIFT B,

fy Table-11 12T ERARERENRSHEN 1.5 BRILRNIZLIFS,
g) NDEBEIZ2BERET S,

h) 1.5 BFREILINIZ 23+£5°CIZE T,

I d).e).g) R h)DEEFDOHEMEEFREELEL,
HE YA I DORIRTRICDNTIE Figure-4 S8

Table-11 Test temperature of temperature and humidity cycling test

Temperature °C Applicable environment
m HRIRE

Apply to connectors used for especially high temperature portions.

12542 BICERIRIZFER
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Humidity (% RH)

C)

Temperature (deg

_ ~ 0,
100 4.95-99% e Humidity
80 - / \ B
T  60|45~75% | |
I mt
R 20 4 i
T 145
O I I — I I I ' I ' I i I i I ! I ' I i 1
N 2 4 6 8 10 12 14 16 18 20 22 24
. One cycle
Time (hr) FFfE CHAIL
Table-11 oo
—— Temperature
mE
o 604952
01»( 404 23+5 /
!.ﬁ 20 145 14.5 )
" 0 T ——— T T T T —
-20 2 4 6 8 10 12 14 /ég 22 24
B A N
-40+2 Time (hr) BfE
Figure-4

[Requirements]- - - - Visual examination

Housing lock strength :
Terminal retention in housing

Connection resistance

: Shown 6-1

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

Insulation resistance : Shown 6-10

Withstand voltage : Shown 6-11

Sealing ability : Shown 6-13

(ZRkiEgE]----4% £ : 6-1 S

NDDUGRER - 6-6 SR
mFREFEAN . 6-8 S
EEEXERERN : 69 SE
HEEER . 6-10 B8
it & IE : 6-11 S8
—ILE . 6-13 SR




