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SPECIFICATION DATE: | 2023/10/9 | REV. A/O

1.0 SCOPE (GuFD) :
This specification covers the requirements for product performance and test methods of the
CSGAI111  series connector. Product shall be of the design, construction and physical
dimensions specified in the applicable product drawing. ( AFRASE#Z T CSGAL11 £ RS IV E Mt
REZRMUAGETTA o FERT & 8 2 an Bl A R HUERYEET ~ 451 - RT%% - )

2.0 APPLICABLE DOCUMENTS CiERISZ{E)
The following document, of the latest issue in effect at the time of performance of the qualification tests, shall
form a part of this specification to the extent specified herewith. ( ARREASH LU 324 » 1B EEE E st ERlE
B R AR 5T o )
DIN IEC 60512, IEC 60512-2-1, DIN IEC 60512-8, DIN IEC 68-2-20, VDA Band 19 / ISO 16232, LV214.
Test methods for electrical connectors. ( DIN IEC 60512, IEC 60512-2-1, DIN IEC 60512-8, DIN IEC 68-2-20,
VDA Band 19 /15O 16232, LV214 ZE25EBEESATHEL77E)

3.0 PRODUCT DESCRIPTION AND PART NUMBER ( Z&mtitef EEE )

Product description ( & fndii#ic ) Part No. (#Y5%)
RASTLink  5.0mm  Single Row  Female Co

CSGA11l  SERIES

nnector

4.0 PROPERTY (H514) -

4.1 Ratings (ZHEME) :
4.1.1 Current Rating(38E ZE7): 6Amp
4.1.2 Voltage Rating($HE & J8#): 250V AC/DC.
4.1.3 Operating Temperature Range( TAE R E): -40°C~120C.
4.1.4 Operating Humidity( T/F&%): 85% Max.

4.2 Materials (#1#}) -
4.2.1 Housing(¥8#%#%): High Temperature Thermoplastic(=5 5 Z8 38 M ¥ [R): L.CP, Nylon 6T,

Nylon 9T or Nylon 46, flame retardant 94V-0 per UL-94; or other high performance resin.
Thermoplastic(EA M YARE):PBT or Nylon 66,flame retardant

94V-0 per
UL-94; or other high performance resin.
4.2.2 Contact(Iig1): Brass, Phosphor Bronze or other equivalent copper alloys.
Finish(FR A EEHE): See plating drawing.
4.2.3 Harmful Material Should Be Compliant to GREENCONN Standards (Per QPNQO&17).
HEVEIEFF A8 A SIIEEAE(SE SCFQPNQORLT) -

5.0 TEST CONDITION (CHizkfefd:) -
5.1 Temperature range (CREHIE ) : 15C to 30C.
5.2 Humidity range (7R fE#i[E ) : 30% RH to 75%RH.

6.0STORAGE CONDITION ( fsigifft ) -
6.1 Temperature range (ERFEHIE ) : 25+5C.
6.2 Humidity range (JRFE(RAF) © =70% RH.
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6.3 Shelf life (f7EEEAFR ) : 6 Months.
7.0PRODUCT TEST GROUP ACCORDING TO LV 214 (2010/03):

{HELV 214 (2010/03) 7= Shik s

Group Test item i 2t H Remark 57
PGO | Inspection of as-received condition \] 154 Connector Compliant
PG1 | Dimensions)¥ Connector Compliant
PG 2 | Material and surface analysis, contactssii 74 KL F1 22 1 4 #r Cable Compliant
PG 3 Material and surface analysis, housings and single-wire seals$ 21/ 7K f:A4 KL A1 18] 734 Connector Compliant
PG4 | Contact engagement lengthii 734 K Connector Compliant
PG5 | Mechanical and thermal relaxation behavior#HLs A1 # b s Cable Compliant
PG 6 | Interaction between contact and housing¥ifi ¥ A3 % 2 [a] A FLAE Cable Compliant
PG 7 | Handling and functional reliability of the housing$/Z& /Al Th g 7] £ 4 Connector Compliant
PG 8 Insertion and retention forces of the contact parts in the housing 472 Py i T+ (K14 A F1FIERE 7 Not Applicable
PG 9 | Pininsertion inclination/misuse safe (scoop-proofing )idi A\ ffi#t /45 1R B4 (i fHdD Connector Compliant
PG 10 | Contacts: conductor pull-out strengthiiy: Sk Cable Compliant
PG 11 | contacts: Insertion and removal forces, mating cycle frequencysii F: itk 71, FHIRIKEIRZ Cable Compliant
PG 12 | Current heating, derating i in#, &40 Cable Compliant
PG 13 | Housing influence on the derating®/" &% FA4 ) 5 1 Connector Compliant
oG 14 Thermal time constant (current excess temperature at n times Cable Compliant

rated current)fia g (FEnfFAIE IR A HI I 200E D

PG 15 | Electrical stress testHi W /746 Cable Compliant
PG 16 | Friction corrosion & Ji& 1th Cable Compliant
PG 17 | Dynamic load#)) /] & fuf Cable Compliant

PG 18 A | Coastal climate load ¥ E< f& %5 fir Connector Compliant
PG 18 C | Deicing salt load 0K 25 25 4af Cable Compliant

PG 19 | Environmental simulation?f 5% 411 Cable Compliant
PG 20 | Climate load of the housing$/* &< fi& & fir Connector Compliant
PG 21 | Long-term temperature aging K i [A] #Z1k, Connector Compliant

PG 22A | Chemical resistanceliif 4t &1t Connector Compliant

PG 22B | Chemical resistance, extended test Miffb 2214, §fEiRE: Cable Compliant
PG 23 | Water leak tightness/K %5 1 Not Applicable
PG 24 | Impenetrability to paintiRiEA 5 FE M Cable Compliant
PG 25 | Test group omitted S5 ZH i 5 N/A
PG 26 | Test group omitted =246 ZH W& N/A
PG 27 | Test group omitted <246 41 it % N/A
PG 28 | Locking noise’i kMg Connector Compliant
PG 29 | Retention force of the blind plugs & ¥ x5 11 Not Applicable
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8.0PRODUCT ADDITIONAL TEST: = Sh&niy Myt
ion of
Test item Test procedure tecsfr;i:;iorrllleons Requirement
HEATE HERE et 3K
CHEIEE D CHERAE) CHBRIRES ) (E3K)
Mating Force i;iiA—?a?é{lz—ElﬁilgieArt 3a6zar1c; a;)\a gﬁgfﬁﬁiﬁ Mating 4N Max. per pin.
(FEATT) E@?EF;*%A?%&%E ) ' (Bc¥H) (I K 4.0N & PIN)
IS 1
Per EIA-364-13 Withdrawal a card at a rate of
Unmating Force ) Mating 0.50N Min. per pin.
. 25.4mm/ te. ({KHBEIA-364-132425.4mm/ w = -
(Hd97) mmsﬁemg_j%; ; %%; ) n (FEEH) | @/ 0.5N 4 PIN)
JRE q o
Per LV-214 PG7
(BEIIT  MRLV-214  PGT)
No defects of header
Retainine  force £ housing after testing F:
Nockin £ device Mating Unassembled Housing:
#H fﬂgjj ) (fcsEH) }3.4N M,l_n':, N
(5 ! RS Eis
| ¥AIZ:13.4N Min °
Withdrawal a PCB at a rate of 25.4mm/ minute
Plastic latch -
INM
retention( (R4 4 :
|
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Fz:

PG 1. Dimensions < ~F

9.0 PRODUCT QUALIFICATION AND TEST SEQUENCE:
TERIIR N Fr

Visual inspection

Ef0A1
1 peart par fool and injection
miold

SN bR
L 1pe

Dimensions
E11&E1.2
1 part par tool and mjeciion
Fivil o

RF
B 1pe

MBS,
At

MBS,
R

Marterial

dacumentatian.

Dasa mabsriad
E2A

Waterial

documentation,

surlace
E21

PG2. Material andsurface analysis,contactsiiiT-HIA R FIZR 4317

P
Mat&gnliand PGi AT s
surface analysis, PPRLRIRIR ST, i
contacts ¥
!
1|I'|;I,.|I|
inspection A N A B
EQ.1
b parte SpC
RS R = S H:«nurmnt
BT Spe | Layer thic n:;.t:nnw:l aren
4 s
S M@ ag s mend
et NN o 3 Livyes thicknass, fins cannection ares
BALLIEE S, Spc 21
— Measuremen,
FHYCEE M &= surface roughness
4%, Soc s

FRRC, 3R Spe

MERrRimng
aurface
E232

% pawis
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PG 3. Material and surface analysis, housings and single-wire seals

PEMZKIE R RIER 74T

PG 3
Material and PO BT
surface analysis, | L *™®
MO, pif B housing
I A |
|
Material decumentation, Visual
all individual components B o inspection
E31 SN AR E 0.1
B 1oc 1 pari par mald
Material Measuremsant,
d‘:;;“““"“;&;ﬂ —d HIE Bk surface roughness
surface condition N E31
E.34 %ﬁiﬁ{%}g 1 part par maid

B 1pc

ﬁ B, R TR Marking,

o FERC T surface
E i E32

N 1 part par mold

B 1pc

PG 4. Contact engagement lengthlii & £ &

Visual .
irﬁpﬂ:ﬁﬂn 9#%%&9»%
E.0A

Contact
engagement TR A RE

length
E.4.1
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————— | SRR
EHTM‘ 5x10pcs

PG 5. Mechanical and thermalrelaxation behavior§/ LRI A gttdE14E

%5 10 pans

Comaer opening dimension. unused cangimon

BB ARSE, RIS

E.A1
3 10 parts 5x10pcs
i ) 1
. : : : ' Rtttk
P 7
Testbach 1 | jstyyr | | | Testbaschd || gaipor o | Testbatehd | gty | Tesbemchd | gy (TestbachB)
{ m A0 jimina 1 x A i 1z B et 10 s 1 = 86 paita
I 1x10pcs
I 1x10nes | 1x10ncs | 3 4 |
1 —
1 | | _1 . L
BE1 . . B.51 BA.1 BE1
. LA 5 AR A 5 i ? {?ﬁ& N W o] 5 UKAR § & o 5 Uitk § & £ ot 5 YR
‘jc'm“ 1x5pes A il st xopes A ilmronmerd 1x5pes A dligrennect | 1x5pcs K i eronnEcn 1x5pes
1:";'::::' 1 5 5 perin 1x A paaris T x5 pawrin I & ) pawin
! = i -
E&A E&.1 E&t E&1
E&1 | x5 paitn | 10 5 peaii Tu b paiss | 1w & it
a5 jpaise T = —
L siEps2 | 1 | spss2 #HEBs2 || #HEBSs2
T - Comnmating S 2 | 1x10pcs Conmcting B5.28 | 1x10pcs Csnecting .50 1x10pcs Conmmciing (W52 [ 1x10pcs
| 1 & 10 paaite 1 & 1 g a0 s 18 10 pawi
Mormeal farce 3 | = i [ 3 i [ o | e
A 100 A 250 #4500 #1000
E52 Heat 100 B s3] 0 | meaasenmad | 0 (meatsoonmsa | 000 beateoonmsa| ne
Lol swiet W phaiin 10pncs o e 10pncs B 16 parta 10pcs B i 10pcs B
Ef) : ] | |
1x10pcs Visual ingpection | SMES | Visual inspestion | SNBSS | Viswal inspection| SHEIRS | Visual inspection| JMEURE
E.0.1 B0l E.01 E0.1 ED1 E0.1 E01 E0.1
S — | ] | |
| Oipening dimensian o [Dpening dimansion | oy [pening Smsnaien| oy feesing dimensien| B0
Bai Es.1 .81 Es.l B8 Es.1 Edr E.5.1
1 s 10pcs 18 it 10pcs 10 parns 10pcs 11} gt 10pes
l | . | |
Hormal Tores Erh HMormal foros || ®ran Moamral Por ow Erh Mormal fores | Ei )
E&Z ES52 ELT E5.2 EBZ E52 E&Z E52
T8 s 10pcs B parew 10pcs 0 pasrin 10pcs 11 pusrts 10pcs
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PG.6 Interaction betweencontact & housinglimFIFFE 2 [A]AYHE H /EH

8/97

PG 6 . ,
I > A T |
Interaction batwean | N1 MEHZMAETHITLIR
contact & housing
4|_‘ LA i
na |. -
,{ﬁ'} Diocumantation, vt . o iR
[ h_ﬂ Contect deflection l“n“ll Do (el — Seoondary Ick in pre-enpagieant potiben
i E&1 2 j TR
LHL ]
e AW Orop et - “"“““""""“',::‘""“""F‘aﬁ"“““; —
m:m ek 3 Wy oqupped PUMNGY 1 s
ine Cecusssiation ol iscking play incE
10 TR . B8y WEAWA
b2 I T | e e o T T *
Confirmatsn Diocumantation of cieg Dy,
DTafgsbian, socendary beci, EE3 "'Tlﬁ'ﬁ“
wu::;aw JUH-!II-_-*FJ A
I G Actgasan lerces — seconday ook
i i PRS0l e s Edd KRD Am Em
@i, oI, A . wya— ¥
lcmrﬂui—mwlmi ;'1 b e
:l--ph-ln—m I !IEI:”I
FoscEs — umn-d:lrphﬂ'_:
LTI Y
“E'Iu.. Yisual inspactian
e . 0
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PG 7. Handling and functional reliability of the housingFFE#/ERITHRE Tl FE 1%

Visual inspection
E.DA
5l parts

HRwm#
B0
Spcs

Protection against wrong wse,
polarizing of housing
ETA
10 paris

Protection against wrong use,
keying of housing
ETA
10 parts

Retention force,
housing locking
ET.2
10 parts

B L BRER B A Ao R
LR Rt

E V.1

10pcs

CFA functional test
ET.3
10 parts

Insertion force ar actuation force
for insertion and removal aids

ET4
10 parts

W
K i
ET.2
10pcs

CP AT RE i

E7.3 |

10pcs
A A R
E7 4
10pcs

Visual inspection | BN
E.0.1 ECT
50 paris S0pics
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PG 8. Insertion and retention forces,contacts in the housing
PN TR A SRR
Visual inspection :lggg:!
E.0.1 {E01
3 ¥ parts pef Injection mold E#Hnu
a) | | b)
Contact insertion forces “T_I}i"?""ﬁ INEEMEH | 3 x installationiremoval
E81 Ed. BA1 B.8.1
2  parts per injection molg | ZPcsEH TpcEl 1 % part par injection maoid
Visual inspection | BHEM WFEME | Contact pull-out strength,
En.1 E01 Ed primary lock
1 & parts paf Injection mald | 2pcsEl EB.2 E&8.2
R -F R 7 | = i 1 ® part par injection mold
TH
EB.21 | ' |
HWpc g;ﬂ_ﬂ:ﬂl EE.DH; Visual Inspection
Contact pull-oul strength, EB E.EJ Contact pull-out strength, Eﬁ] E.0.1
primary lock III1 i secondary lock pe ¥ & part par Injection mokd
EB21 Be EB22
| = part pat Injection mold | 1 & part pat injection mold
Visual inspaction =L Visual inspaction Ein
E0.1 £0.1 E.0.1 EO0.1
1 x part per injection mold | SM1pc | 1 x part per injection mold | &l 1pc
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PG 9. Pin insertion inclination/misuse safe (scoop-proofing)

ARV RDTE (PR

PG9
Insartion inclination, ;EEIH 4
Scoop proofing IRl

CADNR
Fli A S8
E9.g |
CLAT e L s PR, Waual nsppnan EREN
insartmn incination EQ1 E.0N
ESZ 1 pail 1 pc
D ol )
AN desumenaioe ﬂr mmrnr:::uh-:::ﬂm. WrMOETHEER - FII‘I“‘
Senap proling pin tip posiban, SEIHE - pinEn
ESA pin geometry E9
EaA Ll
CADEN 1 pan 1pc
R i
ES3

Calculution of HAERMN

e it s linabor
et E9z2
1 par Tpe

CaD socumentation, mE !D! !Ii =
E93

i
1

BE

E0 ‘ 'w'iRLEl PR \
Ip-t 'lEpﬂ:l
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BEnhan - 8 R

PG 10. Contacts: conductor pull-out strengthlii T~ S 2 I 58 &

' PG 10 Wisiniiism  me
Conductor pull-out strength, crimp

Yisual imapection | Bif
Ed1 EQ1

20 contaets | 20pes WF

WHOHEEE BUEEE

J0pes. 0cps !
Conductor pull-oul strengih. Conductor pull-oul strength,
minimum crimp height maximum crimp height
E101 E10.9
10 parts 10 pans

| ¥isual inspection | BN
| E01 | Spcs T

20 contacts

MIEME - IDCHWE pG 10
Conductor pull-out strength, IDC

EEE Lk Wimual inspection
EO1 R
10pes F 1 conlaziy
R R o I Conductor pull-oul strength. |
IDCEEE [[a]w
E102 E10.2
10pcs 1@ parts
EE-L k] Visual inspection
E0.1 EDA
10pes i+ 1% comizots

PG 11.Contacts: Insertion and removal forces, mating cycle frequency

Ui AR o TECREUIER

' R
Wil énﬂ-wm 'y
10} ¢ ilsels 1ipcs T

Comact oponing dimension

E&1
i0parin  Flpcs

& 7
E111

10pcs

inserhcn and
Pl OwEl B RES

BEifa
10 parts

BAITING IR LAy
L RLR]
10 partn

uHI:*E-:

COMBCT BpONing fimansions
ES1
1% party  10po3

HinEy
B.111

10pes

SRR
ED4

Wikl ineEeEnon
EdA

10 g oy 10 il
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PG 12.Current heating,derating FEIIFR >[40
ViEUEFE".'I:?mWﬂ S.Jﬁﬁm
3 pains 3pc5

EA12.1 with E.14.0

1 parts i E121 E140
i 3pcs
B 8 AlEL
Derating,
without h:EEinq THENEE
E12.2 E12.2
3 parls EFEE
I B ¥R
WEUBFEII.'I:WHH E,EI‘I
3 paris 3P.E5

PG 13. Housing influence on the derating$F & W F&40H 5

visusl inspection | PR R
Edi EO1
chincia 3 pes

Cument excess temperatune with housing
E.13.1 with E14.0

ipah EESCEETEE
E13.1 E140
3
Derating s
with houging | [FEEH
E132 mg
climi E13.2
I dpcs
vmu:;l:t:unn Bibas
3 parts ED1

ipcs

Currant excess tem peratura | BHEARBE

My
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PG 14. Thermal time constant (current excess temperature at n times rated current)#Hisf [a] &
L (EnfERUE =R FTAVHER S EH0RE )

Visual inspection | Eliflfala

E.01 E.0.1
3 parts apr_s
Thermal time constant BRI
E14.1 E14.1
Contact resistance, continuous E.14.0 | {E#8iEf., #8E 140
3 paris 3pc5

Visual inspection (SEEh
E.0.1 E.0.1

3 paris 3PG

|

Determination of contact opening dimension, S B O R THHIS
surface properties, etc. FEHES
E.142. E.14.2
3 pants 3pcs




PG 16. Friction corrosion/EEHZE [ 1

[ Greenconn .
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PG 15. Electrical stress testei 7156
PG 156 g
AR R
Electrical stress test '
T Huﬂﬂﬂﬂ:ﬁﬁﬂﬂ
Wisuad nspeection | HiREE fe -] Coantact resistance, conBinwous E 140
Emt EQT B15.3 14 pawrta
b i 10pcs WMEL - FTE 1.0
l e 10pes B/ A W
Wi ane ET:-:' kL B 15_1.'1 Temperatumicurrent cycln endumnoe best
b = B152
Cpecs Coantsct resistance, cantinaeus E 14,0
] 10 partn
Contact opening dimension | 58120 F [ WM R BLEIA0 |
E&4 £5.1 10pes
- T" 10pes ‘ e i
1hparts
Contoct resistmnes | [EAEELT FEE
1:3 EQ.2 EQ.2 10pE
. 10pcs
[ I Dty s e | N AR
Deruting without housing | FFER 3112 SN an e
Esz? E122 I
i pllmu Ipcs
e EFWAMOR | Sontect apsming dimanséon
Temperatsreicurrent cycis endurance test 10pcs 10 parts
BA52
|
Cantnet m:r.l“ﬁﬂ.ﬂﬂﬂuﬂl E 40 :_-I Fﬁ il Vil
EWIER . WAL 140 e sk o
10pes I
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Visual inspection |._.....
E.'ﬂ." 3|:H:=
3 parts
i B |
Friction load
B.16.1
Contact resistance, continuous E.16.0

J parts

IBE . aEaE

pcs

Visual inspection | HHEE
E0.1 P
3 parts

PG 17. Dynamic loadZf JJ757 %k

PG 17
Dynamic load s
“'"'é";':"ﬂ"" ?ﬂ:ul:i'.-'l:i'bnl'wsng

19 comtacinlat lmast T hounings

|
Contach resistance
ED2
10 eamisctaiat sast I housings
|
Oynamic load,
sinusoidaliseverity 1 =4
Centact resistance, conlinuous E 14,0 | ERESES
Monitoring for current interruption | 0

[ Bl ] R

[ LErl L]

10pca B (T Ips Peinising

ERESHL R4
R AR D

— | Visual inspaction
T BF 8 4 Ipen Whiuaing E.Q1
| 10 comtactsliat leagt I housings
|
el Dynamic iad,

E?:ﬁ;‘" B dgndurance shocks/severity 1 = 4
t“:ll.ill Eriact resisfance, continuous E.14.0
LRI Monitoring for current interruption
10pcll F/ R F housing B.i7.3

10 contacte/at lnast T housings

I'ﬂ'“" Conlaci fesistance
. . E0.2
10po WP ER2 : ]
: p 10 contrets/an 9231 2 houwings

WOpy R P 20k hodsendg |

BATA =L L]
10 contactaiat lnast 2 hausings £ mluﬂElh;l:ﬂ-hljnﬂ
Mipei T/ R 3 Ipc W '
] 10 contacti'sl lsast I housingn
[
Visual inapection LT |
Ef1 £

| 18 cortactulat least T hounings

Dynamic josd, BN

o4 (TR
road-band random vibraticn/severity 1 =4 RN N

Contact resistance, continuous E.14.0

EHRERD
Manitoring for current interruplicn TR
B.172 10po 8 F /-2 dpolE

10 cofmeisian isese T housingy

$ipoy 83 B ipos howsing

BT B.iT4

EuEEEEeY Fesonance frequency, comtact assemily
g sl 7 /B E 10 contactsiu heest 2 housimgs
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PG 18A. Coastal climate load) 5355215
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A/0

Visual inspection
E01 BHaE
10 parts10pcs

Insert and remove DUTs 2 x
B.18 1@ BEFE 2T
10 parts10pcs

Contact resistance

E.02 pmm
10 parts 10pcs

Salt spray, cyclic,
severity 3

B.18.2 BEiEs
1'..-. partsmpﬁ

Contact resistance
E.0? EMMER

10 parts'0pcs

Visual inspection
E.0.1 BREE

10 parts P¢s

PG 18C. Deicing salt loadfg /K EE %5 57
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A/0

Visual inspection
E.0.1 EREW
10 parts 0pcs

Insert and remove DUTs 2 %
B.1B.1 wmmsm 2T

10 parts 10pcs

J

Contact resistance
E.02 EMER
10 parts' 0P<s

Salt spray, cyclic,
severity 3

B
B.18.3 DRE]

10 pal‘tﬁmpcs

|

Contact resistance

E.02 iEmmE
10 parts 10pcs

Visual inspection
E01 EREB

10 parts 0P

PG 19. Environmental simulation®f $E1541)




i n-;nuuu-.m:l:- Pl T e
b bmat gysbe (AR EIR lﬂ“]q et e
Il;:: s i it mul;hm 4
sl |
I [=E ] L Lt I ﬂ--utl:THt
::-1- 10pcs ?Ilﬁ::m ﬂﬂn P, B B 141
P e | 1l paris
e e
cosmen. ot | BEF - IWHDT e re—— i
wines & RNk ED3 i B0z
t-'l.-n. 10pes 1 10pcs im pans
i L L
Contast repatancs | pm RIS Contach, grouyp 1 Er o WE3 Contscty, grosp 1
E83 Bristarwact e sonewst 18 LIKE | 190 REE rsernact ard tonnmct 1o @100
1Pty 10pcs e 10pcs 1
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QERE ‘ul’isuaIEit.uusl!:I: ection
ST 2pcsEm | 2 parts per medium
EERPEN Insulation resistance
FR#E /Y G E.0.3
All parts
H{ESE Chemical resistance
WBIE T 2pcsES B.221.A
2 parts per medium
BRI Insulation resistance
FrERER E.0.3
All paris
E_E’gg Visual Eir?;p;actiun
All parts
2= Dimensions E.1.1
P A H7E 2 Al parts
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BiR ks
SN H2pcsiER

Visual iInspection
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HEH2pcstiam

Chemical resistance
BZ21.B
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|

i

Insulation resistance
ED3
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BifR
FrE AL

R
PR RSEES

Visual inspection
EOD1
All parts

Dimensions E.1.4
All paris
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PG 28. Locking noise4i i3
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PG 0. Inspection of as-received condition

Aim: Basic examination of all contact and housing parts in the unused condition, without prior

loads. Requirement: Determination of deviations from a given target state.

E 0.1 Visual inspection (DIN EN 60512-1-1)
Contact parts: all variants that occur
Housings: all variants that occur
Single-wire seals: all variants that occur

The basic mechanical functions of the connector must be checked as part of the visual

nspection.

E 0.2 Contact resistance  (DIN EN 60512-2-1)
Contact parts: 10 DUTS per variant
Line cross-section: all cross-sections that occur

Type of test:
E 0.2.1Contact resistance in the contact area (DIN EN 60512-2-1)

E 0.2.2 Contact resistance in the connection area (DIN EN 60512-2-1)

Requirement:

The measured values must correspond to the manufacturer's specifications. The limitsmust be
complied with (see Appendix D), and the measured values (initial value, finalvalue, standard

deviation, and resistance change of the respective DUTS) must bedocumentedaccordingly in the

test report.

E 0.3 Insulation resistance  (DIN EN 60512-3-1)
Contact parts: arbitrary
Housings: 1 housing per injection mold
Insulation resistance between all adjacent contacts
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[
‘\|+_, Contacts

Wiring of the contacts

Requirement:

Rao > 100MCG at U=500Y, t=60s
Ric = insulabon resistance

U = DC test voltage

T = read cycle time

PG 1. Dimensions
Batch size: 1 piece per die or mold
crimps, seeAppendix A
Housings: all variants that occur
Single-wire seals: all variants that occur
Type of test:
E 0.1 Visual inspection(DIN EN 60512-1-1)
E 1.1 Dimensions(DIN EN 60512-1-2)

Requirement:

must be provided in the measurement report.

Aim: Dimensional inspection of all contact parts, housing parts, and single-wire seals

Figura 3 Insulation resistance measurament setup

Contact parts: all crimped and non-crimped variants that occur;for permissible double

The measured values must correspond to the release drawing or product specifications.Indications

Furthermore, all function-relevant dimensions for leak tightness, locking and latchinggeometries,
clearances and creepage distances, and the most important dimensions thatensure the
scoop-proofing and contact engagement length must be documented. Thesedimensions
(first-sample test report and design dimensions, etc.) must be marked in therelease drawing.

:‘ Greenconm CSGA111 SERIES PRODUCT FILE NO. PS-NO07-0257 PAGE: 29/97
SPECIFICATION DATE: | 2023/10/9 | REV. A/O
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E 1.2 Dimensions (of processed components)(DIN EN 60512-1-2)

Requirement:
The measured values of processed contacts (crimp parameters, metallographic sections)must
correspond to the release drawing and the product specifications.

PG1 R+
Hi: BT, P8, MAkiiy R
ik, WL —f
T PO R AR R TR TR 5 WL e A
R L Ay A7 B
ke FA R
(L
E0Y HM DIN EN 60512-1-1
E1.1 K9 DIM EN 680512-1-2
ok

ob (1 0 200 A, ) PR R e B ™ R R R MR B o i i

Mok, SoEINEEMICN o EHEE. WESE AT, WMIE, fSinE . U A e
EEG FHE A T A R e s R . R R (R R M S
b R LR A AT A e i

E12 R+ (mTER) DIN EN 60512-1-2
BE.
M LEE-FR e (RSB, Ul ) e s o) B AR R L R ™ dn TR

PG 2. Material and surface analysis, contacts

Aim: Determination of all material parameters of metal parts
Batch size: 5 pieces
Test object: all materials and surfaces that occur

Type of test:

E 0.1 Visual inspection (DIN EN 60512-1-1)

E 2.1 Material test of contact parts
The material test must be documented for all individual parts of the contact (contact area
and line area).
All materials must be documented in the manufacturer's product specifications.
>Material documentation of the base material:
Data sheets must be attached to the test report as documentation.
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>Material certificate
> Electrical conductances
>Tensile strength
>Modulus of elasticity of the contact spring
>Material documentation of the surface:
>Material certificates
>Measurement of coating thickness on the finished contact area and on theline
connection area
>Measurement of surface roughness (if limits are specified, e.g., in drawings)and
documentation that the surface was not damaged by the productionprocess.
E 2.2 Markings on the visible surface
The markings on the contact must be recognizable after the processing procedure
(e.g., crimping):
>Clear legibility of all indications that are specified in the drawings

Requirement:
Confirmation that all materials are in conformance with applicable legal requirements and
the drawings.
Function-relevant pores, cracking, or other damage to the surface in the contact zonearea
and line connection area are not permissible.
The contact labels must be recognizable after processing. The description of the
nomenclaturemust be described in the product specifications.
The material breakdown of the materials used must be available in the IMDS.
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PG 3. Material and surface analysis, housings and single-wire seals
Aim: Determination of all material parameters of plastic and silicone parts
Batch size: 1 component per injection mold

Housings: all variants that occur

Single-wire seals: all variants that occur

Type of test:

E 0.1 Visual inspection (evaluate injection faults, e.g., burrs) (DIN EN 60512-1-1)

E 3.1 Material test of housings and single-wire seals
The material test must be documented for the single-wire seal and for all individual partsof
the housing (including slides, CPAs, sealing elements, and the like). Data sheets mustbe
attached to the test report as documentation. The portion of the component's ownsprue
regenerate must be documented in the release drawing.
All materials must be documented.
A. Documentation of the materials:

Al. Material certificate and declaration of all possible materials
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A2. The RAL colors (for all keyings)
B. Documentation of the surface quality:

B1. Measurement of maximum permissible burrs at the function-relevant locations

B2. Measurement of surface roughness (if limits are specified, e.g., in drawings)and

documentation that the surface was not damaged by the productionprocess.

E 3.2 Markings on the surface

The markings on the housing parts must be recognizable after processing (manufactureof

the wiring harness):

A. Clear legibility of the housing labeling that 1s specified in the drawings

Requirement:

Injection molded skins, tool offset, and mold separation marks must not impair thehandling

or function.

Burrs, tool offset, etc. are permissible within the drawing specifications.

NOTE Burrs are not permissible on the actuation surfaces. Burrs, tool offset, or partmarkings
are not permissible (due to the design) on surfaces that come in contact withseals.

The material breakdown of the materials used must be available in the IMDS.
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PG 4. Contact engagement length

Aim: Documentation of the minimum required contact engagement length under all worst
conditions,including using theoretical studies (e.g., CAD)
Batch size: 3 housings
Up to 5-pin, fully equipped; for 6-pin and above, with 5 contacts
Contact parts: all variants that occur, line cross-section and surfacearbitrary
Housings: all variants that occur, keying and color arbitrary

Type of test:

E 0.1 Visual inspection (DIN EN 60512-1-1)

E 4.1 Contact engagement length
The contact engagement length and the required clearance (according to the manufacturer's
specifications) from the pin tip to the contact bottom must be documented computationally
under all worst conditions of the contacts and housings and their locks (including,e.g.,
pulling on the line until all locks are at the stop). The contact pin and the contactsocket must
touch only at the contact points.
Definition of contact engagement length (Figure 4)

PG 4 i FiEath
H s TEATA B R T S O B i 0 0 CAD) G s o8 it 48 O 4 0 il W R
Bohk: 3
5ALALLFR), $&AFE: 6 fLELL LMY, 51T
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6. A RS P REGEE

xR,
E0.1 H¥ DI% EN 80512-1-1
B, 1 a4 &
R EERRN FAF. LR ALETH gl k2R PR Ar 5 ek ) M
EF°D S P M 8 S 1 e e ) o (R OB AL O R 0 ol 3 0 o 8 ML REE B
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Figure 4 Conitact engagement length of a pin-socket pair

Contact engagement length is defined as the length at which a contact pin penetrates the
contact socket with its full cross-section. Measurements are taken from the contact point
of the socket contact to the end of the insertion bevel at the full cross-section (in deviation
from DIN EN 60512-2-3).

The distance between the pin tip and the contact bottom 1s called the clearance. This

clearance is absolutely required for floating support of the contact in the cavity and must

still be present taking into consideration all tolerances of the pin-socket pair.
Requirement:

Contact engagement length: >1,00 mm (for all contact points)

Clearance: >0 (in the worst case)

A tolerance calculation with dimensional specification 1s required.

RN (P40

i -|_||-|I-'ii- —] | kG 1l

(A Er
= -
| S |
LT

| CBR g

1
=

4 RTL TS
e e e L e ] e O A A ) B L L R e R i e R
Bl AR R e MR AN S C R DIN BN HOS1E-0-3 i

10 0 B e R e 0 O R R T () R T AR I SR T
i 40 O R RN L i e

R

WP I = 1, OOun (B 00T i 5
M =0 (ffERNTF

- RE R i T T e A

36/97
SPECIFICATION DATE: 2023/10/9 REV. A/0
Contact socket Contact pin
Clearance
— e
Confact engagement length
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PG 5. Mechanical and thermal relaxation behavior

Aim: Functional evaluation of the upper limit temperature (= Tmax) of the contact system
specifiedby the manufacturer and of the normal force.

Batch size: 5 test batches of 10 contact parts each per sampling time

Contact parts: all materials and design variants that occur in thecontact area

Type of test:
E 0.1 Visual inspection (DIN EN 60512-1-1)
E 5.1 Contact opening dimension in the unused condition (optical measurement) - all testbatches
B 5.1 One half (5 pieces each) of all test batches 1s inserted and disconnected 5 times before
further loading.
E 5.1 Contact opening dimension of the DUTS inserted 5 times (optical measurement) - all test
batches
E 5.2 Normal contact force
Determination of the normal contact force - on test batch 1
The measuring method must be documented. Indirect measurement 1S permissible.
B 5.2 All DUTs of test batches 2 - 5 are inserted. The DUTs must not be disconnected until
measurement of the contact opening dimension and the normal contact force.
B 5.3 Aging in dry heat, inserted (DIN EN 60068-2-2) Test B
Durationl 000 h
Max. temperature Tmaxlimit temperature from derating curve (I =0 A)
Test batches 2 - 5 are aged and are successively removed at the respective times (1 h,
100 h, 200 h, 500 h, and 1 000 h), and the normal force 1s measured.
E 0.1 Visual inspection (DIN EN 60512-1-1)
E 5.1 Contact opening dimension (optical measurement) — on test batches 2 - 5
E 5.2 Normal contact force
Determination of the normal contact force on all test batches
The measuring method must be documented. Indirect measurement 1S permissible.

Requirement:
The normal contact force must be documented. Graphical representation (simple logarithmic
time representation) extrapolated to 3 000 h.

Intermediate values at O h, 1 h, 100 h, 200 h, 500 h, and 1 000 h.
The contact opening dimensions must be documented.
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PG 6. Handling and functional reliability of the housing

Aim: Documentation of the function of the cavity and of the contact locks
Batch size: 3 fully equipped housings for E 6.2 and E 6.3
6 housings for B 6.1
>3 fully equipped housings, secondary lock in the end engagementposition
>3 unequipped housings, secondary lock in the preengagementposition
>3 times 3 unequipped housings for E 6.4
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Contact parts: arbitrary
Line cross-sections: smallest and largest cross-section and, if applicable, permissible

double-wire crimps, see Appendix A

Housings: all variants that occur, keying and color arbitrary

Type of test:
E 0.1 Visual inspection (DIN EN 60512-1-1)
E 6.1 Deflection of contacts in the housing cavity (theoretical documentation according to

manufacturer's specification)

E 6.2 Function of the primary lock/latch play (with new housings, see batch size)
E 6.3 Function of the secondary lock/latch play (with new housings, see batch size)
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Requirement:

Deflection: Based on the cavity and pin drawings, it must be documented that the pin and
contact can be joined one in the other without any damage. The documentation must be
provided graphically or computationally for the worst case.

Latch play: Must be examined using the contact parts in the housing cavity. The primary
lock must latch audibly and must be checked by pulling it back (max. 10 N). The secondary
lock must be closable at the end stop. The secondary lock must not be closable until
all contacts are properly locked in the housing cavity in the correct position.

B 6.1 Drop test (with new housings, see batch size)

To test the housing stability and the locks, the housings (cut off the lines directly behindthe
housing) are tested in a rotating drum (see DIN EN 60068-2-31).
>Test at room temperature (RT) according to ISO 554-23/50 ordinary (normal)
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>All DUTSs are tested at the same time.

>Rotational speed: e.g., 3 rpm (the speed must be set so that all parts strike in thedrop area
>Number of revolutions: 30

>Thickness of the steel plate in the drop area: at least 5 mm

3 &
(et R4S AL pin BIANEE, 5HEW pin MW FOfELS 20—, 2w, Gesd

RO I 0 i s R B

EY GRS Tl e . ERET BN I L el b Ok LON B0,

AR Ll L. R TR M L. el
B, | Rkt (RIS, WU e

M ER T ENEE, EFMPE (P EE RS il (8

W DN EN BO0OGBH-2-%1%

PR 150 564-25/50 I R Tl

feRf I A e 0 1 S

ik R0 Srpm (6 20 P4 a0 O 0000 i S R A OB A E T YERR AR K D
. 30

ik XN M e & Bom

With: L1 = 1 200 mm, L2 = S00mm, L3 = Th0mm, L4 = 500 mm, LS = 1 000 mm.
LG = L7 =100 mm

4
" "
< L4 e = ! ]
'L- !':ll;'ll | [ B t
/_ Lk
Hiaalo
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L5

-
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! i
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Figure § Drop test in drum
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E 0.1 Visual inspection  (DIN EN 60512-1-1)

Requirement:

>The secondary lock in the pre-engagement position (simulation of transport of unequipped

housings) must not close in the drop test.

>The secondary lock in the end engagement position (simulation of transport ofequipped

housings) must not open 1n the drop test.

E 6.4 Actuation forces for secondary lock (with new housings in each case, see batch size)

Table 2 Actuation force requirements

Actuation | Condition Limits
et Fa=10N_.. S0N
.CI-:-sa Fiowr -fl-ln'l hange hingsa Iengll':- F:_ _E-EI M
<15 mm
Clioss For film  hings hinge lenglh | Fy <TG N
= 15 mm
Closa For slida Fo <50N
Cliose ol CF Al cortact position 0, nod N end posi- | Fauee = 3 times F,
Hon at laast Fynor > Fo+ 50N

E 0.1 Visual inspection (DIN EN 60512-1-1)

E 6.5 Detection of secondary lock by test adapter
An open or only partially closed secondary lock must be reliably detected by the test
adapter at the cable manufacturer through a 100% final inspection. Confirmation by a
cable manufacturer must be provided.

NOTE Must preferably be clarified before tool manufacture.

0.1 Bi#
R,

[

EN B512-1-1

o RS EeocREL ClElE AR B ElREReh SRR R
& JEER GV MR IR (R P Bt ) ER R A AT T

E6. 4 oL s /) o0l A B R,

= LR AR

B MR
ik i | B
if Fo 0 o SN
& Frofiness . orE e | Fo< 50N
1 S
E: TP M, R = | F< 15N
] T
i o F <2 541%
om0 s R 0, A S ['Fe nio=dkFs

‘|":"i.-' ¥ nin>»FethlN




PG 7. Handling and functional reliability of the housing

Aim: Housing test, documentation of the holding and actuation forces
Batch size: at least 10 equipped and unequipped housings;
New components can be used for each of the following propertiestests within this test
group.
Housings: all variants that occur
PG 7 FEM{EFThEES it
Hitg: $fEif80, i g
fohic: Fob 10 RN TR R RN DS
(EGL R Ay ol FH SR T R o S we i bl e
. DY

Type of test:

E 0.1 Visual inspection (DIN EN 60512-1-1)

ED. 1 H# DIN EN 60512-1-1

E 7.1 Error-proof design of housings (unequipped housings) (DIN EN 60512-13-5)
(keying/polarizing)

ET. | i it (KRBT I (R IRIGHE ) BIN EN BO512-13-5
E 7.2 Retention force of the housing latch/lock (DIN EN 60512-15-6)
(unequipped housings)
Applicable to housings for inline plug-in connections and device-mounted plug-in
connections.
Sample preparation: 10 complete connector couplings without contacts.
If the connector housings have a CPA, the tests must be performed both with the CPAopen
and with the CPA closed.
2 RN ) (R DIN EN BD512-15-6
15 o I P e G i B A T P R
MER U 10 - MR RS
iR B N e, AR TTERRE, e ERITE Bt Abe e
SRk LY

-

E GSreenconn» CSGA111 SERIES PRODUCT FILE NO. | PS-N0O7-0257 PAGE: 42/97
SPECIFICATION DATE: 2023/10/9 REV. A/O
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EG. 5 ErE e I A o i o 2 i
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The DUTSs must be fastened in the tensile testing machine with suitable holders so thatthe
housings are not damaged or deformed. The force must be applied opposite theplugging

direction of the housings. The maximum force on the first displacement millimeteris defined
as the retention force (see Figure 6).

PIE AR m i A, -k fr R i AR A ) (P 6)

Fnmnim A

b [Fepipoament @ mm
1 mm

Figure 8 Reatention force load-displacement curve

E 7.3 CPA functional test (unequipped housings)

E 7.4 Insertion force or actuation force for insertion and removal aids (fully equipped housings)
The insertion force in the plugging direction or actuation force of the insertion and removal
aid must be measured. The insertion force (including for insertion aids) must alwaysbe
measured 1n the actuation direction. The DUTs must be fastened in the tensiletesting
machine with suitable holders so that the housings are not damaged or deformed.

Er. 3 CPAENMBEEINNESSE CsRiciE)
ET. 4 &b Waysh A gt 1 (& FenheiE)

oA e A ) e W A T (AT A A s T . - T R I TR R
Al COLSRIN AR S 0 0 0 fr . il e P I P e s L .
B AT HEE TR

E 0.1 Visual inspection  (DIN EN 60512-1-1)

Requirement:

> No cracks or fractures must occur in the entire housing including add-on parts

o P 0 0 L R P IR TE R AL B PR e bR Ak
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(CPAs, locks, levers, sliders, film hinges, etc.).
>Actuated contact locks must not open as a result of the test.
Keying efficiency >3 times the insertion force (equipped housing), but at least 80 N
Polarizing efficiency >3 times the insertion force (equipped housing), but at least 80 N
The housing retention forces must fulfill the following table values:
ED. 1 B DIN 1N GO512-1-]
o

-t AR MES RN cPAs, . EoblEE. #FCEEINEEE ) Tk
H PR TR

— ik B T REAT T

ST RS A0 A (R Bl SoN

I EHE =3 A (CRR A eagdrds ), &t d O
T 0 O 0 o S I F S B

Table 3 Positive-locking retention forces
Positive-locking housing retention forces (M)

Cantact size Mumber of pins
1..2-PIN 3.6-PIN »5-PIN
0.40*0.50 mm B . >80
0.63 to 1,2 mm >G50 =80 =100
>1,2 w0 2,8 mm >B0 >100 >100
»2.8t06,3mm =100 =100 >100
6,3 mm >150 »150 »>150

Table 4 Friction-locking retention forces

Friction-locking housing retention forces (N)

Contact size Number of pins

i s ot .F‘L__E-pm . 35—p|r‘| ...... -;Efpin
0,63 to 1.2 mm >60 >80 :
>1,2to 2.8 mm >80 >80 .
>2.8t0 6,3 mm 5 . .
'3 mm . . .

* Values must be agreed upon in each individual case;
positive-locking geometries must preferably be used
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For mixed connectors, the value applies to the entire number of contacts and to the largest
contact present in the connector.

Insertion force/actuation force of fully equipped housings: max. 75 N. For higher insertion
and removal forces, an insertion/removal aid (integrated or separate tool) must be provided
for.

It must not be possible to actuate the CPA 1f the housing is not locked in the end position:
Alternatively, the CPA must be capable of locking housings that are sitting incorrectly.

CPA actuation force when the housing 1s locked in the end position: 5 to 30 N;

CPA efficiency >1,5 times the maximum insertion force (equipped housing), but at least80 N.
The properties must correspond to the product specifications or the drawing note.

VRS, LR F T W4 R A

VN EaaR A A e B TON, B SRR Sy, S R D R
T 2 R

i s e e R O A BT, A il A O R OPAL

L AR T e o LY R s T B

AP LETE SR (0 N WA, M CPA B AT N9 6B 308

i (R B CPA B> 1L 0 ff Mool A T (e R fUeP & ). 4 BON

$5 10 05 0 G T 7 S B R

PG 8. Insertion and retention forces of the contact parts in the housing

Aim: Documentation of the cable manufacturability and of the contact locks
Batch size: at least 3 fully equipped housings per mold, but at least 10 contacts
Contact parts: all variants that occur
Housings: all variants that occur (molds)

a) 2 fully equipped housings per mold:
E 0.1 Visual inspection  (DIN EN 60512-1-1)
E 8.1 Determination of the contact insertion forces
E 8.2 Contact removal force from the housing
E 8.2.1 Contact removal force from the housing, primary lock only(one housing per mold)
E 8.2.2 Contact removal force from the housing, secondary lock only(one housing per mold)
E 0.1 Visual inspection  (DIN EN 60512-1-1)

b) 1 fully equipped housing per mold (new parts):
E 0.1 Visual inspection (DIN EN 60512-1-1)
B 8.1 Removal of the contacts three times with original release tools
E 8.2 Contact pullout force from the housing, primary lock only
(1 housing per mold), but at least 10 contacts with the lowest values from E.8.2.1
E 0.1 Visual inspection  (DIN EN 60512-1-1)

&
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Requirement:

The 1nsertion forces of the contacts into the cavity must be measured and documented.
The contact pull-out forces must correspond to the following Table.

Frmary lock tesl displacament, 5= 1 mm (for required retention foroes)

Faimn = pnmary lock pull-aul force
Feee = Sacondary ock pull-oul fonss

Table § Contact pull-out forces

Biade widih Foam {latching | Fpem (Clean body) | Feee
Ealrm)

06312 =55 =d{) =55
| Sto28mm | 80 6] | =80 |
2 8 o B3 mm =120 =l =120
5,3 to 8.0 mm =180 =110 = | B0

=g3.0 mm =200 =150 > 200

The Table applies to parts in unused condition. After removal three times, the measured
values are documented.
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PG B P REAETHEAN IREND

e dah ik oL ] i 1 0 G T
Bl WEMAELD SRR E =000 T8 T
T Bt e
FE: AT (BHE)

o) FRIELA 2 TRENPE
ED, 1 H M DIN EN 60312-1-1
ER. 1 MMM TIEAN
EB. 2 M T AP ENNLT
ER. 2 1 SEFMIA e, (0B ChERIMLIL 1 )
ER. 2 2R MRS, (00 CRERIHEHE | T EE)
E0 1 iy DIN EN 60512-1-1

b) HEEA 1 FENPERE (HEE
INER DIN EN 60512-1-1
BE. | JHIPURERR 1 L0 T 3 ik

ES. 2 HiFMIEREE D, (R CHBLE | 47380 5k 10 8RR BB 2 1 ikl

|
ED. 1 HM DIN EN B0512-1-1
K
L RR T R
de RS e P RER,
ERM R o= hom(FF 2 SRR D)
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HH S WMT RSN
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0. 63/1.2 | =55 =10 =55
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=8, Dum | =200 = 150 | =200

R ERGER] T R EFIGEMNT . S 3 2R, WRRR.
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PG 9. Pin insertion inclination/misuse safe (scoop-proofing)

Aim: Documentation for housings that the inclined insertions that occur cannot damage the
contact.
Batch size: Examination 1s performed using CAD
Contact parts and Housings: all variants that occur, so long as they can affect the pin
insertioninclination

Type of test:

E 0.1 Visual inspection(DIN EN 60512-1-1)

E 9.2 Max. possible pin insertion inclination
One 1nsertion process each at the maximum possible pin insertion inclination in the Xand
Y-directions (Z 1s the insertion direction)
Examination 1s performed using CAD

E 9.1 Determination of contact opening dimension (optical measurement), pin tip position, and
pin geometry

E 0.1 Visual inspection (DIN EN 60512-1-1)

E 9.3 Examination of housing for scoop-proofing
Examination 1s performed using CAD

E 0.1 Visual inspection (DIN EN 60512-1-1)

Inclined insertion requirements:
Before the contact pair touches, sufficient guiding of the housings must be achieved sothat
expansion of the contacts or bending of the pins 1s precluded in consideration of the
permissible tolerances (worst case, design specifications).
The maximum possible pin insertion inclination through housing and contact parts mustbe
determined by the manufacturer for each housing/each contact and must be indicatedon
the release drawing. The pin insertion inclination must not exceed the value permissiblefor
the contact part.
Corresponding documentation must be provided.
If an examination cannot be conducted in the CAD system, E 9.1 must be performed.
The pin tip position and the contact opening dimension must change only within the
specifiedtolerance.

Scoop-proofing requirements:
Scoop-proofing 1s required; documentation must be provided.
It must be possible to touch signal- and current-carrying components (contacts) during
removal/installation only with their signal- and current-carrying mating piece (and its
guide cup). The design must preclude contact with housing parts.
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PG 10.Contacts: conductor pull-out strength

Aim: Evaluation of the line connection at the contact
Batch size: at least 10 contact parts
Contact parts: all materials and surfaces that occur in the line area, crimpheight at upper

and lower tolerance in each case

Line cross-section: all variants that occur,see Table 6 (for conductor pull-out strength)
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Type of test
E 0.1 Visual inspection (DIN EN 60512-1-1)
E 10.1 Conductor pull-out strength (only in connection with crimp)
E 10.2 Pull-out force from the IDC(only in connection with IDC)
E 0.1 Visual inspection (DIN EN 60512-1-1)
PG 10 8§F: SFEFRERE
H e i o ik S 40 B4R A E Y
R E4 10 18ET
T FHEEHMMARHEERER,. -2 2R M R
B AR, WERE 6 RELhPEE )
Bl A,
E0.1 Hn DIN EN G0612-1-
E10. 1 SEAIEEE (HY5HRIEH )
E10. 2 M eg i BERERR M4l i 5 i (B E K IDC)
EO. 1 HM DIN EX 60512-1-
Requirement:
Conductor pull-out strength from the crimp
Table & Conductor pull-out strengths
Contact size
Cable cross-section
o3 | 125 | 28 48 9.5
0 3% mm?*® BOM(TE M)
0 5 mim® B0 M (85 M)
0,75 mm® BS K (105 M)
10 mm= 108 N (125 N) 140 N (162 M)
5 mm* P50 M (180 M) 150 N (180 M)
2 5 mm® 200 M (235 M)
4.0 mm* MO M (X25 M)
6.0 mm* 450 M 450 N
10,0 mim® 500 N
16 0 mam? 1 500 M
25 1900N
MNOTE If for procuchon reasons the condoector puli-out strength s measurad with an nslation
cmp/sngle-wire seal, the values n parentheses apply
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PG 11.Contacts: Insertion and removal forces, mating cycle frequency

Aim: Evaluation of the contact surfaces through insertions and the forces that occur duringthese
Batch size: at least 10 contact parts
Contact parts: all materials and surfaces that occur.
Housings: with/without housing for contact retention
(low friction, without seals, latching arms, etc.)

Type of test

E 0.1 Visual inspection (DIN EN 60512-1-1)

E 5.1 Contact opening dimensions

E 11.1 Plugging and removal force, without additional lubricants

B 11.1 Mating cycle frequency

Surface: Sn 20insertion/withdrawal cycles (unless otherwise specified)

Ag 50 insertion/withdrawal cycles (unless otherwise specified)
Au 100 insertion/withdrawal cycles (unless otherwise specified)

E 5.1 Contact opening dimension

E 11.1 Plugging and removal force, without additional lubricants

E 0.1 Visual inspection (DIN EN 60512-1-1)

Requirement:
The insertion force may change by at most 25% compared to the initial value.
The insertion and removal forces must correspond to the drawing or the product
specifications.
Rubbing through the contact surface is not permissible. Corresponding documentationmust
be provided.
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PG 12. Current heating, derating

Aim: Documentation of the current carrying capacity of contacts

Batch size: 3 contact-part pairs

Contact parts: All surfaces are documented.
(Note: It 1s permissible to measure a surface and to derive thevalues of the
other surfaces from it.)

Line cross-section: all variants that occur

Line length: according to  (DIN EN 60512-5-2)

Housings: without

Type of test:

E 0.1 Visual inspection  (DIN EN 60512-1-1)

E 12.1 Current excess temperature (measurement setup in principle like E 14.0)
(DIN EN 60512-5-1)

E 12.2 Derating without housing (DIN EN 60512-5-2)
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E 0.1 Visual inspection (DIN EN 60512-1-1)
Current excess temperature: Loading with current, which must be increased incrementally,
and measurement of the current excess temperature.
Note: The limit temperature of the derating graph 1s documented with the "Electrical
stress test" test group one time for each material surface combination of the contact
system.

Requirement:

The measured values must correspond to the manufacturer's specifications.

The following must be marked in the derating graph:

>The indication "free in air" must be contained.

>The 80% characteristic curve of the measured values must be represented in the
graph (according to DIN EN 60512-5-2). The rated current is the current that can be
read from the derating curve at 80 "C ambient temperature.

>The documentation of the results must contain the following:
Photograph of the contact with the temperature sensors and the temperature indications
of the respective point. (Note: This 18 an examination for locating the hottestpoint.)

>The pin contact with which the derating has been determined must be indicated. The
geometry, the base material, and the surface must be described. Unless otherwise
agreed, the same line must be crimped on the pin contact as on the socket contact.
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PG 12 HLfiimas. R
FAY: im0 U i e e s S
R, PN FIEEA
BT ida AT R
(EEE: IPME-—tdl. diL ey -2
thid, mEWY
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g AW
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PG 13. Housing influence on the derating

Aim: Determination of the maximum housing influence on the derating by supplying current to

all neighboring contacts at the same time.

Batch size: 3 fully equipped housings in each case

Contact parts: All surfaces are documented. (Note: It 1s permissible to measurea surface and

to derive the values of the other surfacesfrom it.)

Line cross-section: all cross-sections that occur, same cross section in one DUT

Line length: according to  (DIN EN 60512-5-2)

Housings: Sealed or unsealed housings. For sealed housings, all sealingelements must be
present. The number of pins must beagreed upon between the manufacturer and
the user.
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Type of test:
E 0.1 Visual inspection (DIN EN 60512-1-1)
E 13.1 Current excess temperature with housing
(measurement setup in principle like E 14.0) DIN EN 60512-5-1
The contact 1s measured for which the maximum temperature influence, e.g., due to
Adjacentcavities 1S to be expected.
E 13.2 Derating with housing
E 0.1 Visual inspection (DIN EN 60512-1-1)
Current excess temperature: Loading with current, which must be increased incrementally,
and measurement of the current excess temperature.
Note: The limit temperature of the derating graph 1s documented with the "Electrical
stress test" test group one time for each material surface combination of the contact system.

Requirement:
The measured values must correspond to the manufacturer's specifications.
The following must be marked in the derating graph:
>The indication "derating in the housing" must be contained. The housing must be described
(including number of pins).
>The 80% characteristic curve of the measured values must be represented in the
graph (according to DIN EN 60512-5-2).
The documentation of the results must contain the following:
>Photograph of the contact arrangement in the housing (mating face view)
>Photograph of the contacts with the temperature sensors and the temperature indications
of the respective points. (Note: This 1s an examination for locating the hottestpoints.)
>Derating curves must be provided (so long as housings are available); determinedwith a
housing selected as an example:
1. Low-pin (1- to 10-pin)
2. High-pin (>10-pin)
>The pin contact with which the derating has been determined must be indicated. The
geometry, the base material, and the surface must be described. Unless otherwiseagreed,
the same line must be crimped on the pin contact as on the socket contact.
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PG 14. Thermal time constant (current excess temperature at n times rated current)

Aim: Evaluation of briefly exceeding the max. current capacity (peaks)
Batch size: 3 contact parts
Contact parts: all materials that occur
Line cross-section: maximum line cross-section
Line length: according to  (DIN EN 60512-5-2)
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Housings: with or without housings equipped with 1 contact part

Type of test:
E 0.1 Visual inspection  (DIN EN 60512-1-1)
E 14.0 Measurement setup for E 14.1 in principle like E 14.0
E 14.1 Thermal time constant
The rated current that was determined in PG 12 must be used.

Test procedure:

Loading of a contact with 1x/2x/3x/4x/5x rated current and simultaneous recording of the
temperature curve over time until stabilization or until the max. permissible component
temperature 18 reached.

E 0.1 Visual inspection  (DIN EN 60512-1-1)
E 14.2 Determination of contact opening dimension, surface analysis

Requirement:
>The contacts must still be fully functional after the test.
>The measured values must correspond to the manufacturer's specifications.
>Documentation: The graph "current over time" must be provided.
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PG 15. Electrical stress test
Aim: Functional evaluation of the upper limit temperature of the contact system specified by
the manufacturer with current supply, temperature cycling, and humid heat.
Batch size: at least 10 contact parts
Contact parts: all materials and surfaces that occur
Line cross-section: max. cross-section
Line length: must be decided case-by-case
Housings: must be decided case-by-case: free contact or unsealedhousing

Type of test:
E 0.1 Visual inspection (DIN EN 60512-1-1)
B 15.1 The DUTSs are inserted and disconnected 2 times
E 5.1 Contact opening dimension
E 0.2 Contact resistance  (DIN EN 60512-2-1)
E 12.2 Derating(DIN EN 60512-5-2)
3 DUTSs with the greatest contact resistance from the previous E 0.2 loading with test
current. Monitoring of the voltage drop on the test specimens, documentation of the
resistanceon the test specimens.
It must be documented whether the test 1s performed with or without housings.
E 14.0 Continuous contact resistance during B 15.2 with test current
Measurement frequency: 1 measured value per 5 min
The test current, the voltage drop, and the measured contact temperature arecontinuously
recorded.
B 15.2 Temperature cycle endurance test/current cycle endurance test
Number of cycles: 60
Determination of the upper climate chamber temperature (before the start of the test):
T o 1s determined once at the start of the test such that after thermal equilibrium 1s
established,the contact temperature corresponds to the limit temperature.
Description of a test cycle:
Temperature in climate chamber: -40 “C/T o (upper temperature in the climatechamber)
For course, see graph in Appendix C
Test current Itest: Is read from the derating curve at 80 °C ambient temperature. The test
current 1s constant.
Current supply according to Appendix C
Contact temperature: The contact temperature 1s measured with temperature sensorsat
the contact 1n the climate chamber and 1s brought tothe limit
temperature by changing To.

B 15.3 Humid heat, cyclic  (DIN EN 60068-2-30)
Number of cycles: 21 (1 day = 1 cycle)
relative humidity 95%, Tu=25"C,To=55"C
Tu = lower cycle temperature
To = upper cycle temperature
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E 14.0 Contact resistance continuous during B 15.2 with test current
Measurement frequency: 1 measured value per 5 min
B 15.2 Temperature cycle endurance test/current cycle endurance test
Number of cycles: 60
E 0.2 Contact resistance  (DIN EN 60512-2-1)
E 12.2 Derating (DIN EN 60512-5-2)
with the DUTSs from previous derating
It must be documented whether the test is performed with or without housings.
E 5.1 Contact opening dimension
E 0.1 Visual inspection (DIN EN 60512-1-1)

Requirement:
>The contact opening dimension 1s documented.
>The resistance limits of the Table (Appendix D) must not be exceeded.
>For the derating before and after the test, the current carrying capacity at 80 ‘Cambient
temperature may change at most by 20% relative to the derating at thestart of the PG.
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PG 16. Friction corrosion
Aim: Abrasion resistance of the surface treatment (destructive test)
"Fingerprint"/snapshot of the contact surface
Batch size: 3 contact parts
Contact parts: all material/surface combinations that occur, all lubricants thatoccur
Housings: without

Type of test:
E 0.1 Visual inspection (DIN EN 60512-1-1)

Pt REE, DS RS . O N R HE SOC I i AR T LU T el [ 0 A L T e Jek
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E 16.0 Contact resistance, continuous monitoring during B 16.1, recording, and storing:
Measurement frequency: 4 Hz
B 16.1 Friction load
Frictional distance: 50 um
Cycle time: 1 Hz
Number of cycles: 100 000
Electrical load: max. 100 mV, 10 mA
E 0.1 Visual inspection  (DIN EN 60512-1-1)

Requirement:
Graph: course of the contact resistance against the number of cyclesIndication of the friction
cycle number to achieve the contact resistance of 300 mQIndication of lubricants used
(material and amount)
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PG 17. Dynamic load
Aim: General requirements
Batch size: at least 10 contact parts,distributed among at least 2 housings
Contact parts: all variants that occur
Line cross-section: to be determined on a case-by-case basis
Housings: sealed/not sealed, to be specified individually
Lines: The insulation must withstand the test temperature(see Section "General rules"),
Line type (from LV 112) must be documented in the test report.
The contact resistance (E 0.2) 1s measured before and after each spatial axis in theclamped
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and firmly wired state (before it 1s converted to a new axis).

In order to document the freedom from resonance of the clamping device, a resonance
analysis must be performed in the designated frequency range before the start of the
vibrationtest (load: 1 g); this 1s not a component test but rather an examination of the test
setup.
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Type of test:

E 0.1 Visual inspection (DIN EN 60512-1-1)

E 0.2 Contact resistance  (DIN EN 60512-2-1)

E 14.0 Contact resistance continuous during B 17.1 with test current (100 mA)
Measurement frequency: 1 measured value per min

B 17.1 Dynamic load, sinusoidal (DIN EN 60068-2-6)
Severity: see Table 7
Sweep speed: 1 oct./min

E 0.1 Visual inspection (DIN EN 60512-1-1)

E 14.0 Contact resistance continuous during B 17.2 with test current (100 mA)
Measurement frequency: 1 measured value per min

B 17.2 Dynamic load, broad-band random vibration (DIN EN 60068-2-64)
Severity: see Table 7

E 0.1 Visual inspection (DIN EN 60512-1-1)

NOTE B 17.1 and B 17.2 can also be performed simultaneously (SOR).

E 14.0 Contact resistance continuous during B 17.3 with test current (100 mA)
Measurement frequency: 1 measured value per min

B 17.3 Endurance shock test  (DIN EN 60068-2-27)
Severity: see Table 7

E 0.1 Visual inspection  (DIN EN 60512-1-1)

E 0.2 Contact resistance  (DIN EN 60512-2-1)

B 17.4 Resonance frequency of the contact assembly
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Determination of the resonance frequency of the housing parts including contacts and
lines under sinusoidal vibration
Vibration transducers of the smallest dimensions must be affixed to the housing, which isnot
screwed fast to the vibrator table.
Dynamic load, sinusoidal (DIN EN 60068-2-6)
Sweep speed: 1 oct./min
a=10m/s®
f=5Hz - 2000Hz - 5Hz
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Requirement B 17.4:

The vibration responses of the housing must also be recorded and documented as agraph
together with the excitation profile in the test report.

Tabla 7 Severity

Severity TC {temperature | Random vibration | Sine wave with No. of shocks
cycle) with TC TC
1) "Body™ 0 minf20 1T g h per axis Mo sine wave A=300g
unseaiad G0 min~40 1= | RMS value of acce- T = 6 ms sinesoidal
150 min/-40 T IEratn half-wawva
300 min/ 105 C 19,7 mis? EI[TI} of shocks: 6
420 min/105 T M (P2
480 min/20 T 10 10
55 325
Severity TC [t!ﬂlpammmi Random vibration | Sine wave with Mo. of shocks
cycle) with TC TC
3) “Applications 0 i 1T 22 h per akls 22 I per axis
plose PO | GOmini40T | RMS value of acce-
80 min/-<40 T leration
240 min120 T 1055 vi?
420 min' 120 T Ha tmisTRHE Hz -
AW | on 10 100 | 0.005
95 10 Hz mis®
110 0,01 200 150
380 0,01 220 150
410 20 221 1013
B 0 400 ]
1 500 5
4) "Engine- 0 mind20 T 22 h per axis 22 h per axis
mounted pans" | o mini40'C | RMS valus of acce-
60 min/-40 T ot
Regquirament B 240 min/140 T 181 m/s?
420 min/140 T Hr | trstRHz| Mz —
480 min‘20 T 10 10 100 100
100 10 150 150
300 0.51 200 200
500 20 240 200
2 000 20 255 150
440 |50
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PG AT sine wave

Frequensy in He

Figure 7 Sine wave test profile

PG 1T randam vibiation

Figure 8 Random vibration test profile
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Note
DUTSs mounted on the vibration generator according to Figure B.1 or Figure B.2 (see
AppendixB).
For especially critical installation conditions, special agreements must be madebetween the
manufacturer and user.
Requirement:
The maximum values of the Table (Appendix D) must not be exceeded.
Documentation of the tested profile and results in the specified form (e.g., form, customer
drawing, and possibly in OEM-specific databases required).
No function-relevant damage must occur.
Circuit interruption monitoring takes place during the test. Permissible circuit interruption
<1 000 ns. The circuit 1s considered interrupted when the contact resistance exceeds7Q.
Interruptions are not permissible.
NOTE Other limits may apply to other requirements (e.g., data transfers). These must be
documented separately.
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PG 18A. Climate load

Aim: Test for metal parts (test for sea transport or use near the coast)
Batch size: 10 contact parts in unsealed housing(s)
Contact parts: all materials and surfaces that occur
Housings: open (not sealed), plugged in, average number of pins
Line cross-sections: arbitrary

Type of test:

E 0.1 Visual inspection (DIN EN 60512-1-1)
B 18.1 The DUTSs are inserted 2 times.

E 0.2 Contact resistance  (DIN EN 60512-2-1)
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B 18.2 Salt spray, cyclic  (DIN EN 60068-2-52)
Severity 3
E 0.2 Contact resistance  (DIN EN 60512-2-1)
E 0.1 Visual inspection  (DIN EN 60512-1-1)
(In particular, crimp area of the line and contact zone with photo documentation in
Disassembledstate)

Requirement:
The maximum values of the Table (Appendix D) must not be exceeded
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PG 18C. Deicing salt load
Aim: Test for light metals (use of "Nordic country salt")
Batch size: 10 contact parts in unsealed housing(s)
Contact parts: all materials and surfaces that occur
Housings: open (not sealed), plugged in, average number of pins
Line cross-sections: arbitrary
E 0.1 Visual inspection (DIN EN 60512-1-1)
B 18.1 The DUTs are inserted 2 times
E 0.2 Contact resistance  (DIN EN 60512-2-1)
B 18.3 Salt spray, cyclic  (DIN EN 60068-2-52)
Severity 3
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Salt mixture (Nordic country salt): 3% salt solution, of which 95% 1s NaCl, 2,5% 1s MgCl2,
and 2,5% 1s CaCl2
E 0.2 Contact resistance  (DIN EN 60512-2-1)
E 0.1 Visual inspection (DIN EN 60512-1-1)
(In particular, crimp area of the line and contact zone with photo documentation in the
disassembled state)

Requirement:
The maximum values of the Table (Appendix D) must not be exceeded.
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PG 19. Climate load of the housingEnvironmental simulation

Aim: Test for plug contacts
Batch size: 3 groups with at least 10 contact parts per group
Contact parts: all materials and surfaces that occur
Lines: Insulation must withstand the test temperature, 1.¢., PVC isnot permissible
Line cross-section: to be determined for the individual case
Housings: open (not sealed), to be determined in individual case,plugged in
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Table 8 Description of the 3 groups

Group 1 Group 2 Group 3
| Batch sze 10 10 10
| Insartions before the Ix I Hail = ragumed
inads nitemibar of nssr-
| fion‘remaoval cycles
| During load Linpfuniged Fiugged Plugged
| Resistance measuring ED2 E 140 E 140
| method
Type of test:

E 0.1 Visual inspection (DIN EN 60512-1-1)
E 0.2 Contact resistance (all groups) (DIN EN 60512-2-1)
B 19.0 Inserting and removing groups according to "Table 8"
E 0.2 Contact resistance (all groups) (DIN EN 60512-2-1)
E 14.0 Contact resistance continuous during B 19.1 with test current (100 mA)(Only groups 2 + 3)
Measurement frequency: 1 measured value per min
B 19.1 Temperature shock (all groups) (DIN EN 60068-2-14) Test Na
Duration: 144 cycles
Temperature: -40 “C/130 °C 15 min respectively
Acclimatization period: max. 10 s
E 14.0 Contact resistance continuous during B 19.2 with test current (100 mA)(Only groups 2 + 3)
Measurement frequency: 1 measured value per 5 min

B 19.2 Temperature cycle (all groups) (DIN EN 60068-2-14) Test Nb
Duration: 20 cycles
Temperature: -40 “C/130 °C 3 h respectively
Time for temperature cycle: max. 2 h
E 14.0 Contact resistance continuous during B 19.3 with test current (100 mA)(Only groups 2 + 3)
Measurement frequency: 1 measured value per 5 min
B 19.3 Aging 1n dry heat (all groups) (DIN EN 60068-2-2) Test B
Duration: 120 h
Temperature: 130 °'C
E 0.1 Visual inspection  (DIN EN 60512-1-1)
B 19.4 Industrial climate (multi-component climate) (all groups) (DIN EN 60512-11-14)
(0,2 ppm SO2, 0,01 ppm H2S, 0,2 ppm NO2,0,01 ppm CI2/25 “C/75% relative humidity/21 d)
Flow rate: 1 m3/h
E 14.0 Contact resistance continuous during B 19.5 with test current (100 mA)(Only groups 2 + 3)
Measurement frequency: 10 measured values per min
B 19.5 Humid heat, cyclic (all groups) (DIN EN 60068-2-30) Variant 2
Relative humidity: 95% constant
Duration: 10 cycles of 24 h each
Temperatures: Tu =25°C,To=55"C
Tu = lower cycle temperature
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To = upper cycle temperature

E 0.1 Visual inspection (DIN EN 60512-1-1)

E 14.0 Contact resistance continuous during B 19.6 with test current (100 mA)(Only groups 2 + 3)

Measurement frequency: 10 measured values per min
B 19.6 Dynamic load, (DIN EN 60068-2-64)
Broad-band random vibration (only groups 2 + 3)

6 h per axis

RMS value of acceleration 13,9 m/s>

Table 8 Broad-band random vibration

Hz imsffHz
i 9

a5 1.825

180 0 DEZ5
Al 00625

3640 0,035
000 0,035

In order to document the freedom from resonance of the clamping device, a resonance
analysis must be performed in the designated frequency range before the start of the

vibrationtest (load: 1 g); this 1s not a component test but rather an examination of the test

setup.

E 14.0 Contact resistance continuous during B 19.7 with test current 100 mA(Only groups 2 + 3)

Measurement frequency: 10 measured values per min
B 19.7 Mech. shocks (single shocks) (all groups) (DIN EN 60068-2-27)

Accelerationa =30 g

Individual shock duration t = 6 ms, sinusoidal half-wave

No. of shocks: 50 per spatial axis
B 19.8 One-time disconnection and insertion (all groups)

E 0.2 Contact resistance (all groups) (DIN EN 60512-2-1)
E 0.1 Visual inspection  (DIN EN 60512-1-1)

Requirement:

>The contact resistance must not exceed the maximum values of the Table (AppendixD) in

any test.

>No corrosion must occur in the area of the contact zone.
>Rubbing through is not permissible in the contact area.
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PG 20. Climate load of the housing

Aim: Test for connector housings/general requirement

Batch size: 5 housings. Up to 5-pin, fully equipped; for 6-pin and above, with5 contacts
Contact parts: any type

Housings: all variants that occur (keying, color arbitrary)

Lines: insulation must withstand the test temperature

Increased requirements (e.g., temperatures) must be agreed upon with the OEM.

Type of test:

E 0.1 Visual inspection  (DIN EN 60512-1-1)

E 0.3 Insulation resistance  (DIN EN 60512-3-1)
B 20.1 Aging in dry heat (DIN EN 60068-2-2)
Test B

Duration: 120 h

Temperature: 130 °C

B 20.2 Humid heat, constant (DIN EN 60068-2-30)
Duration: 10 days

Temperature: 40 °C

Relative humidity: 95 %

After conclusion of test B 20.2, the insulation resistance must be measured at the earliest
after 30 min and at the latest after 60 min.

E 0.3 Insulation resistance  (DIN EN 60512-3-1)

E 0.1 Visual inspection  (DIN EN 60512-1-1)

B 20.3 Low-temperature aging (DIN EN 60068-2-1)
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Duration: 48 h

Temperature: -40 °C

B 20.4 Removal and insertion at -20 'C

E 0.1 Visual inspection  (DIN EN 60512-1-1)
B 20.5 Aging in dry heat (DIN EN 60068-2-2)
Test B

Duration: 48 h

Temperature: 80 °C

B 6.1 Drop test in the unplugged state.

E 0.1 Visual inspection  (DIN EN 60512-1-1)

Requirement:
After completion of the tests, no function deviations must have occurred.
It must be possible to open and re-close the connector even at -20 “C.

Any film hinges and latch elements present must not break off or crack upon actuation.

The drop test must cause no damage to the specimens impairing their function. Locksmust not

open.
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PG 21. Long-term temperature aging

Aim: Test of the long-term stability of the housings and the contact parts

Batch size: 2 groups, 5 housings per group

Housings: Group 1 unequipped

Group 2 per contact size: Up to 5-pin, fully equipped; for 6-pin andabove, with 5
contacts

Contact parts: as agreed upon, but at least 10 contact pairs for contact resistance
measurements

Single-wire seals: all variants that occur

Lines: insulation must withstand the test temperature

Conductor cross-section: lines with max. conductor cross-section

Housings: all

Type of test:

E 0.1 Visual inspection (DIN EN 60512-1-1)

All parts

E 0.2 Contact resistance  (DIN EN 60512-2-1)

(Group 2 only)

B 21.1 Long-term aging in dry heat (all parts) (DIN EN 60068-2-2)
Test B

Duration: 1 000 h

Temperature: 130 'C

Subsequent aging 48 h at RT

E 0.2 Contact resistance  (DIN EN 60512-2-1)

(Group 2 only)

E 21.1 Functional test with both groups:

Actuation: Connection of the connector housings until complete latching,Opening of the
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lock and complete disconnection of the connectorhousings

Number of cycles: 5

B 6.1 Drop test (only group 1) (DIN EN 60068-2-31)

E 8.2. Contact pull-out forces of all contacts of group 2,

The value for secondary locks from PG & applies as the limit, even if the primary and
secondary locks are closed here.

E 0.1 Visual inspection (DIN EN 60512-1-1)

Requirement:
>After completion of the test, there must be no functional impairments detected onthe
housings. Cracking or delaminations that affect the function are not permissible.
>Contact resistance: The limits from the Table in Appendix D must be compliedwith.
>Contact pull-out force: The limits for locking from the requirement table in PG 8must be
complied with.
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PG 22A. Chemical resistance

Aim: Test of the chemical resistance of the housings
For water-tight requirements, test according to PG 22B
Batch size: 2 fully equipped housings per test fluid
Contact parts: any type

Type of test:

E 0.1 Visual inspection (DIN EN 60512-1-1)

E 0.3 Insulation resistance (DIN EN 60512-3-1)

B 22.1 A Resistance to agents (general requirements)

Test procedure:
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DUTSs must be exposed to the fluids (for chemicals and method, seeAppendix E) and aged for
48 h at the required aging temperature.

After the test 1s complete, the DUTs must be rinsed thoroughly with water and dried.

E 0.3 Insulation resistance  (DIN IEC 60512-3-1)

E 0.1 Visual inspection (DIN EN 60512-1-1)

E 1.1 Dimensions (DIN EN 60512-1-2)

Requirement:

>No functionally significant structural or dimensional change
>Deviations from the original state must be documented
>I[nsulation resistances >100 MQ

>The DUT must remain fully functional.
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PG 22B. Chemical resistance, extended test

Aim: Extended test of the chemical resistance of the housing material
Batch size: 2 fully equipped, sealed housings + 1 housing with blind plugsper test fluid
Contact parts: any type
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E 0.1 Visual inspection  (DIN EN 60512-1-1)
E 0.3 Insulation resistance  (DIN EN 60512-3-1)
B 22.1 B Resistance to agents (water-tight design)

Test procedure:
DUTSs must be exposed to the fluids (for chemicals and method, see Appendix E) andaged for
48 h at the required aging temperature.
In contrast to PG 22A, the DUTS are not rinsed with water.

E 0.3 Insulation resistance (DIN EN 60512-3-1)

E 0.1 Visual inspection  (DIN EN 60512-1-1)

E 1.1 Dimensions (DIN EN 60512-1-2)

Requirement:
>No functionally significant structural or dimensional change
>Deviations from the original state must be documented
>I[nsulation resistances >100 MQ
>The DUT must remain fully functional.
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PG 23. Water leak tightness
Aim: Test of the leak tightness of sealed connector housings, blind plugs, and single-wireseals
Group 1: connector housings with blind plugs
Group 2: connector housings with single-wire seals
Batch size: Group 1: 2 housings
Group 2: 5 fully equipped housings
Contact parts: arbitrary
Housings: all water-tight designs
Line cross-section: smallest and largest permissible conductor cross-sections persealing
element
Lines: insulation must withstand the test temperature
The ends of all stranded wires of the cables are sealed pressure-tight.

For sealing systems without single-wire seals, the contacts must be removed and reinserted
once before the load.

Type of test:
E 0.1 Visual inspection DIN EN 60512-1-1
B 19.3 Aging 1n dry heat (all groups, plugged state) (DIN EN 60068-2-2) Test B
Duration: 120 h
Temperature: 130 °‘C

B 19.1 Temperature shock (all groups) (DIN EN 60068-2-14) Test Na
Duration: 144 cycles
Temperature : -40 ‘C/130 °C 15 min respectively
Acclimatization period: max. 10 s

E 0.1 Visual inspection (all groups) (DIN EN 60512-1-1)

B 23.1 Immersion with pressure difference (all groups) (DIN EN 60512-14-5) (DIN EN 60068-2-13)
Both groups are pressurized using suitable means. The remainingcontact cavities are closed
using blind plugs or sealed line ends.

Subsequently, pressure values differing from the surrounding pressure (normal pressure)
are set 1n the interior of the contact housing.
The specified holding times apply once the required pressure values (a — d) are maintained.
Medium: low surface-tension 5% NaCl solution
a) Normal pressure
b) - 10 kPa, holding time 5 min
¢) - 50 kPa, holding time 5 min
d) Normal pressure
Change 1n pressure: 10 kPa/min
B 23.2 Line movement during immersion with pressure difference - vacuum: (only for group 2)
For housings with cover caps, the test must be performed without the cover caps. For
housings that cannot be installed without cover caps (e.g., for insertion and removalaids),
this test section is omitted.
Definition of line movement:
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>No fixed clamping of the lines (no tension on the lines)
>Free moving line length: 100 mm
>Movement profile:
‘Deflection of the line bundle by 100 mm (final position) at a 100 mm distance
from the single-wire seal
* Hold for 10 s,
* Deflection until the opposite final position,
* Hold for 10 s.
>The movement profile 1s performed once per pressure stage during the pressure
loading.
>Movement direction: perpendicular to the cable routing separation direction, inboth
spatial axes
E 0.1 Visual inspection (all groups) (DIN EN 60512-1-1)
B 23.3 Thermal shock test (all groups)
Medium: low surface-tension 5% NaCl solution
Air temperature: 120 °C Duration: 30 min each
Water temperature: 0 °C Duration: 15 min each
Number of cycles: 5
E 0.1 Visual inspection (all groups) (DIN EN 60512-1-1)
B 23.4 Degree of protection test/pressure washer test (all groups) (DIN 40050-9)
Severity: IP X9K
All three sides of the DUT must be exposed to the steam jet. The jet must also be directed
especially at the sealing elements of the DUT.
Test duration per side: 15 s
Distance, nozzle-DUT: (100 - 150) mm
Pressure: 80 bar
Temperature: 80 ‘C
The test 1s performed 3 times.
E 0.3 Insulation resistance (only for group 2) (DIN EN 60512-3-1)
E 0.1 Visual inspection (all groups) (DIN EN 60512-1-1)
E 1.1 Dimensions (DIN EN 60512-1-2)

Requirement:
No medium must penetrate into the connector (possible use of water finding paste).
The insulation resistance must be >100 MW.
The function of the locking and releasing elements must remain fully intact.
The dimensions of the housings must correspond to the release drawing before and after
the tests.
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PG 24. Impenetrability to paint

Aim: Test of the resistance to painting
Batch size: 10 housings that are mounted on the PCB and contacted accordingto the
applicable mounting specifications.
Contact parts: all that occur
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Housings: all housing leads that come in contact with fluid dip paint intheir further
processing.

Type of test:

E 0.1Visual inspection  (DIN EN 60512-1-1)

B 24.1 Dip painting
The housing parts/PCBs are dipped for 1 min in fluid paint (e.g., paint type "SL 1331 N"by
Peters) and subsequently dried at a temperature of 80 °C for 6 h.

E 0.1 Visual inspection (DIN EN 60512-1-1)

Requirement:
The dip paint must not penetrate the contact area. The mechanical and electrical functions
must not be impaired.
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PG 25. Test group omitted =56 20 {5

PG 26. Test group omitted =5 2 5

PG 27. Test group omitted =56 20 {5

PG 28. Locking noise
Aim: All locks to be actuated 1n vehicle assembly must produce an audible locking feedback.
Batch size: 2 fully equipped housings per injection mold
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Housings: all variants that occur, does not apply to housings with mounting aids

E 0.1 Visual inspection (DIN EN 60512-1-1)

B 28.1 Aging24 h at RT

E 28.1 Locking noise

Distance to measuring microphone: (600+50) mm

Actuation of the lock: by hand, with the least possible contact,

Avoidance of falsifying reflections by underlying structures (table) or near walls (see Figure9)

MaasLring room with
TFree-fisld condbions”

i

G v ESDeen |

In:l b

e
-\_\_"\—l\_"

Fals
g

Figure @ Schematic of the measurement setup
"volume measurement”

E 0.1 Visual inspection (DIN EN 60512-1-1)

Requirement:

The measured dB(A) values must be documented.

For this purpose, the signal-to-noise ratio between the locking noise and ambient noise
must be at least 7 dB(A).

The locking noise must be at least LApeak= 70 dB(A).

LApeak: peak level of the sound level with frequency weighting A
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PG 29. Retention force of the blind plugs

Aim: Assurance of the retention force of the blind plugs in relation to the internal pressure of
the sealed contact assembly 1n the contacting process
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NOTE If 1t is ensured that the possible max. internal pressure 1s 0,5 bar, this PG may be
replaced by including an over-pressure test in B 23.1.

Batch size: 3 fully equipped, sealed housings, but at least 10 blind plugs
Contact parts: none
E 29.1 Theoretical determination of the internal pressure PO
Determination of the air volumes in the interior of the contact assembly housing in the
closed state and in the state when the housing seal touches the mating piece for the first
time. With the two volumes, the maximum internal pressure p0O that occurs can be
computed.
E 0.1 Visual inspection (DIN EN 60512-1-1)
B 20.1 Aging in dry heat (DIN EN 60068-2-2)
Duration: 2 h Test B
Temperature: 60 ‘C
E 29.2 Determination of the retention force of the blind plugs pmax
Continuously increase the pressure difference of the closed and locked contact assembly
with respect to the external environment (0,5 bar/min), until at least one blind plug slides
out (= pmax)
The 1nternal pressure may be increased or the external pressure may be lowered.

o reas |

T |

Figure 10 Retention force pressure-time graph

Requirement: P> 1.9 7 pyg

E 0.1 Visual inspection  (DIN EN 60512-1-1)
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Appendix A Double crimp

Possible conductor cross-section combinations for double crimp, solderless connections
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Table A.1 Double crimp

FPossible conductor cross-section curnl:lir_tallnna for double crimp, solderess connec-
tions
Conductor 1
mm’ 035 | 050 | 0,75 1.0 15 25 4.0
0,35 X
0,50 X x X
075 X X A
Conduc- 10 X X
tor 2
1.5 A
25
40

Only insulation reduced cables with stranded wire conductors must be used.

Solid conductors are not permissible.

The use of double crimps is not permissible with coaxial cables, individual cable sealing systems,
or on the engine and gearbox.

B A TR
WHREE . CNUERErEL i S
FH AL DEE
O, NGRSl &
f Lk |
'mm®  |03s  |oso [07s TR EE 40
| .33 X X
050 | X X X
| 0.75 X X X
F2 |10 _ X X X
I — x %]
| 2.5 X X X
| 4.0 E: | x

WL A L 5 o M S e e el L ) i R
P e iT i L g
il e o, R Nhlu S B MEADMLAE AT b AR AR
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Appendix B Vibrator table mounting

Maiinting on the vibrator talils

._mmnm_..Lﬁ\

Recaptacle and conmector housings

—100mm .

Ling

Figure B.1 Mounting on vibrator table, coupling

Mounting on the vibrator table

Deavice connaction simulator
mounted on the vibrator table

Roceptacle housing

Figure B.2 Mounting on vibrator table, device connection
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| et |
- Device connection simulator
/" mounted on the vibrator table
/1 ; . |
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Appendix C Temperature cycle with current supply
Temperature cycle with current supply at IN during the heat-up phase and the holding time at To

1 cycle

I
|
I
I
I
]
I
I
]
L]
I
I
I
|
I
I

1.5h 25h 1.5h

>

Figure C.1 Temperature cycie
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Appendix D Resistance limits
Maximum limits of the contact resistance in m_ at room temperature after aging
The values include: contact contact resistance + 2 * crimp contact resistance, measured according
to (DIN EN 60512-2-1)
Lines according to LV 112 (line test specification, low-voltage lines)
Contact material conductivity >20% IACS, correction factor for smaller conductivities according to

(DIN EN 60352-2)
Applies to all surfaces (e.g., Au, Ag, Sn)
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|1
i i
TI :. I: : I|.
i i
1 [ ]
I I | |
| I 1
| I 1
| i i
1 i L)
i i L
i [ L
i i L
1 I i
40°C ! : : \
| 15h L 25“ '15h l|:|5h
Iy >
B C 1 BEHEF

Table D.1 Resistance limits
Group 1 Group 2 |Group 3

IConductor cross- l

saction in mm2/contact §0,13 0,22 10,35 05 075 1.0 .5 a |4 B 10 16 >16
|siz& in mm L l JZ I | 1 1 | [,
loss3 30 30 |15 ps [i5 F - k E -k -

1.2 7 20 15 15 15 B 10 . - -
1.5 15 1 15 15 16 10 10 s . e s g
2.8 15 15 15 15 10 10 5 - & - -
4863 id i L] -] B a3 =] 3 K 'E - e
E - F F F I B BB P BT
19.5-12 - - - - F BB 2 ]2 F 1
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Bk D pHR E
AL G 1F TS T 004 A e B g R, W w2,
{FALHE: 5T HE Rk bl +2# R EEAE Rt DH .,  #U4E DIN EN 60512-2-1 Wi
SERE LV n20eRalSa bk, (K1 2R)
ST R R 2000008 () o b Si ik (B R B DIN EN B0352-2
EHTHHER (e, 8. |
FHe D, | o P
g4l 1 1 2 ]
i/ WT 10.13]0.22|0.35|05 |0.75|1.0|1.5 |25 |4 |6 |10 [16 | =
Rt 16
0. 63mm a0 (30 |15 |15 |15
1. 2mm 20 {20 |15 |15 [16 |15 |10
1. Smm 15 [15 |16 |15 |15 [10 |10 |
2. B - |15 |15 15 [15 |0 [0 [0 |5 |- [- |- |-
|, 8-6. Jmm 0 |10 |8 |8 8 [5 |5 |3 |3 |2
Hinm = = - 3 3 3 2 2
9, 51 2 13 |2 |2 1

Appendix E Media list (see PG 22 A and PG 22 B)
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Table E.1 Media list

At least 100 mil (according to DIN EN IS0 175
af l=ast 8 miem? surface)

1| 22A available 50
Commercially
a | 22 A | Panetrating ol gvailable 50
Undiuted washer fluid ant- Commancially
3| 224 |fresze ovallable i 50
4 | 224 |isopropancl available % RT
High mefing point
§ | 22A |Grease groass X 50
6 | 22B |Brake fluid DOTA4DOTS X 50
FAM test fusl Commercially
7 | 228 ||gasolina/premium) svailable X RT
8 | 228 |Diessl DiM EN 530 x RT
8 | 22B |Biodisssl DiN EN 14214 X RT
8 | 228 [Diessl additive AdBlue DIM 70070 u RT
8 | 228 |Engine oil SW-30 w % &0
bo rae
10| 228 |Power steering fluid guirement X B0
10 | 22 B | Automatic transmission fluid | Fully synthetic X 50
Stable
11 | 22 B | Radsator antifreeze fo-40 T ] 50
Battery fiuid: Relevant enly for | Diluted subfuric
DUTs that can come into con= | acid; dansity
| 12| 22 B |tect with battery flusd 1.28 gimi 5 50
13 | 22 B | Road salt solution Miture PG18C x 50
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M#E frHde (W PG 224 M PG 228)
LR E 1 IR
[h 4 5 100m] (H4E DIN EN IS0 175, #MELD dml /)
I % a1
W e = FEW
PG b
AR | %m
1 224 Ak W | dii Em X a0
I B e TR
22A i3l LR X Al
224 AR EE B | A bag | X &l
P ikl
4 22A SN LIE= R 4 i
5 D24 HEkg At sen il - 50
ik i
& DOR il = i T N 50
1/00T &
7 220 FAM GUBaAR e | i R | X il
VLI promi um
8 22H gt DIN BN | X W i
500
8 228 ik ah DIN EN|X i
14214
4 2oH sl MR ER | DIN X i
3 TO0T0
4 29R B OEh ML W | AR X 50
5W-30
10 22h Al M3k TR | X )
10 2R HEEdiEah | & | X 50
1 228 ROREE R | B OE B 11
407
12 208 il WA | RERREL | X i)
Fhd s | R, ®/
Ao ) ot W | 1. 28wl
13 oo HeREEE (W S WX o)
PG 18C
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11.1 CUSTOMER CAN NOT PROVIDE MATING CONNECTOR, FACTORY
IMPLEMENT THE FOLLOWING TEST SEQUENCE, OTHER PERFORMANCE
TEST IS ORGANIZED BY CUSTOMER.(& I gEfE it ACE BHE B RS, TN
s DA N HIEIES - EA Mg HIE = P 4H45)

11.2 PRODUCT ADDITIONAL TEST:( & S hmHiER)

Test Item A B
Sample Size (PCS) (HUE#HE) 5 5
Examination of Product (EHiGE ) 1 1,3
Mating Force (fAJI) 2
Unmating Force ($H77) 3

Retaining  force/locking  device(Optional) )
(BB (HRZE e EE) )

11.3 PRODUCT QUALIFICATION AND TEST SEQUENCE:
(ZE i daa ALHTEE )
a> PG 0. Inspection of as-received condition( AJ  #&5)
b> PG 1. Dimensions(K 1)
c¢> PG 3. Material and surface analysis, housings and single-wire seals
FFERPTKRRA R IR A7)

d> PG 18A. Coastal climate load (Not contain contact resistance test)

CrgsafEs s (R aEEEEHER) )




