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This standard specifies requirements is mainly used to ensure the environmental reliability design and validation
of vehicle electronic and electrical component.

This standard mainly includes electrical load, mechanical load, climatic load, chemical load,IP grade, life
endurance test and so on.

This standard does not cover electromagnetic compatibility, connector performance, ELV, VOC and other
requirements.

This standard is composed of Chinese and English versions, Should there be any inconsistencies between

Chinese and English versions, the Chinese version shall prevail.
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KIREMRE S RAE 12V B3 BS2RH~ RN YRR ARRKRAHIL 5%,
KinEBRTEANCBRATTROEEER.,

This document provides technical requirements and test methods for environmental reliability of 12V electronic

and electrical component for road vehicles.

This document applies to all models developed by Human Horizons.
2 MBS | A4 Referenced standards

NI FABUARENN AR VAT D8 N2t BHEISIAMH, (VT BRAERAER T AR
. N2ALBHANSIAMNH, HRIHRA (BIEEFEENE) BRI M.

GB/T 28046.1-2011 BISEH B NBIFIRBEMEFMEHFANE
GB/T 28046.2-2011 BISEH BINBFIRBEVMEFRHFANALR

35 1 830 —ARME
B2 BHBENE

GB/T 28046.3-2011 JERSLE4H.B B FIRBEIMERMANIR_SE 3 OV OVT

GB/T 28046.4-2011 BB EHH.B B FIRBSEIMEREANNE_S5 4 D SEN
GB/T 28046.5-2013 BISEM.B BT IRSEVMRERAFNRNI_SE 5 BONH ST

GB/T 2423.1-2008 BT B3~ @INERI 252 XKW E HKL A KR
GB/T 2423.22-2002 BB T B3~ @INEIRN 552 ¥ : WIHA 1wl n:
GB/T 2423.17-2008 EB T BB/~ GmINFEINI+EE 2 F: W /5EHAK Ka:
GB/T 2423.18-2000 BT B3/~ G@INFEINI+EE 2 F: W5 7EHALK Kb
GB/T 2423.4-2008 BT B3~ @RINERI 52 o : HIDA T3 Db:

GB/T 2423.2-2008 B B3~ RN E IR

GB/T 2423.3-2006 BBTEBS~GRINEIRK 552 8 : WA 1150 Cab:

GB/T 2423.34-2005 JAIEINIG &5 2 2 -

EHhE

& INAR
E:I:\L%IQR

b=

1a

BEZH

==

AT (12h + 12h 18IR)

280 WWHE HKB: B
[ERSER
WO I Z/AD: REEEAGEIMAN

GB/T 2423.51-2000 BB T BB/~ GmINFIHNE 55 2 LKA 10K Ke: RIBSSABIRRE
ISO 16750-1-2018 BEEEFH BSFEFIRBEVIMEREFNAK E 13D
ISO 16750-2-2012 BEEEH BBSABFIRBOVAMERAFNRI £ 2 Fo:
ISO 16750-3-2012 EEEFH BANBFIRSHAEFMAFNEK 553 2D
ISO 16750-4-2010 JEEEIM BSFBFRSINERMAFNAR &5 4 50
ISO 16750-5-2010 BESFH BSNMBFIRBOVAMERAFNRI &5 F0:
1SO 12103-1 BISEIR TWSSITMANRINIL E 1 8o : WHRZIHAIRIL
1SO 20567-1-2017 YREMK SRENMEEPHIHI £ 1 B : LETITIHAR
ISO 20653-2013 JEISE FHIPHR(IP (£S) HXIFRY. KEERNBSIZEP
ISO/IEC 17025-2017 AR /EKINERENBIBAEE K

IEC 60068-2-1-2007 RIS
IEC 60068-2-2-2007 RIS

0 52-1 B wlie B A B8R
0B 552-2 o Wi 5 B: TN

IEC 60068-2-11-1981 INEIRINES 2-11 4 : I IO Ka: ZhE|IRK
IEC 60068-2-14-2009 IAEIRIOE 2-14 Z9): R 13 N: BEDTIRI

RS ERIEBET N B/ RE R ATHER .

# NITBIFBER HH CONFIDENTIAL

EORNEREGE=T0. MEASEREBEAREBIRAENIY TN ER.

All information contained in this document is the property of Human Horizons and/or its affiliates. No part of this document may be used, copied,

syl

SN
RS TE
SENE
HEE

REENZBDEER, MERAXHHEORIBIER. SRR

or given to a third party without HH authorization. All contents are subject to change unless the final specification is available.




1EM/FRE Enterprise Standard

3 BA.]E .]El SR TITLE: BIFBRTBIEIMNEZTFEMMST Electrical and Electronic
HUMAN HORIZONS Component Environmental Reliability Specification

/4= DOC No.: Q/HH-TS002-2022 ARZS Rev: 1.0
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The following documents are essential to the application of the enterprise specification.A dated version of any
referenced document is applicable to this standard.For undated reference documents, the latest version
(including all amendments) applies to this document.

ISO 16750-1-2018 Road vehicle—Environmental conditions and testing for electrical and electronic equipment—
Part 1: General

ISO 16750-2-2012 Road vehicle—Environmental conditions and testing for electrical and electronic equipment—
Part 2: Electrical loads

ISO 16750-3-2012 Road vehicle—Environmental conditions and testing for electrical and electronic equipment—
Part 3: Mechanical loads

ISO 16750-4-2010 Road vehicle—Environmental conditions and testing for electrical and electronic equipment—
Part 4: Climatic loads

ISO 16750-5-2010 Road vehicle—Environmental conditions and testing for electrical and electronic equipment—
Part 5: Chemical loads

ISO 12103-1 Road vehicles -- Test contaminants for filter evaluation -- Part 1: Arizona test dust

ISO 20567-1-2017 Paints and varnishes -- Determination of stone-chip resistance of coatings -- Part 1: Multi-
impact testing

ISO 20653-2013 Road vehicles -- Degrees of protection (IP code) -- Protection of electrical equipment against
foreign objects, water and access

ISO/IEC 17025-2017 General requirements for the competence of testing and calibration laboratories

IEC 60068-2-1-2007 Environmental testing - Part 2-1: Tests - Test A: Cold

IEC 60068-2-2-2007 Environmental testing - Part 2-2: Tests - Test B: Dry heat

IEC 60068-2-11-1981 Basic environmental testing procedures - Part 2-11: Tests - Test Ka: Salt mist

IEC 60068-2-14-2009 Environmental testing - Part 2-14: Tests - Test N: Change of temperature

IEC 60068-2-27-2008 Environmental testing - Part 2-27: Tests - Test Ea and guidance: Shock

IEC 60068-2-30-2005 Environmental testing - Part 2-30: Tests - Test Db: Damp heat, cyclic

IEC 60068-2-38-2009 Environmental testing - Part 2-38: Tests - Test Z/AD: Composite temperature/humidity
cyclic test

IEC 60068-2-52-2017 Environmental testing - Part 2-52: Tests - Test Kb: Salt mist, cyclic (sodium chloride

solution)
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IEC 60068-2-60-2015 Tests - Test Ke: Flowing mixed gas corrosion test

IEC 60068-2-64-2008 Environmental testing - Part 2-64: Tests - Test Fh: Vibration, broadband random and
guidance

IEC 60068-2-78-2012 Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

IEC 60068-2-5-2018 Environmental testing - Part 2-5: Tests - Test S: Simulated solar radiation at ground level and
guidance for solar radiation testing and weathering

DIN 75220-1992 Ageing automobile components in solar simulation units
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3 RAEFIE WX Terms and definitions

3.1  45B%1E Abbreviations

ARESENEREIZEENILZE 1, Common abbreviations for this documents are defined in table 1

& 1 2R4EH%E Table 1 Common abbreviations

_ ENX

48'S Abbreviation o
Definition

DUT #MH Device Under Test
FPSC THEEIAZSDZE Functional Performance Status Classification
PSD THEKEZRE Power Spectrum Density
CTS TEMHFT RIS Component Technical Specification
DVP FF&BAEITX Development Validation Plan

3.2 BB[RFIEB)T Voltages and currents

RmES ABEFERTESENIE 2, The voltage and current involved in this document are defined in

table 2.

xR 2 BEFMBFRRTSEN Table 2 Abbreviations for voltages and currents

485 abbreviation TE W Definition

Un ZNEEB/E Nominal voltage

Unmin R T BEHIMBVR/LER/E Minimum voltage that may occur during a
test

Umax 130 HER B O aEH Il BV ER S EB/F& Maximum voltage that may occur during a
test

Us T {EEB[% Operating voltage

Umin T {EEB% NBR{& Lower operating voltage limit

UBmax T {EeB[E_EBRIE Upper operating voltage limit

Ua, Ur, Us, Ug BB ERKPBIER[E K Voltage level of the start voltage pulse

Utest 1 38EB[E Test voltage

Upp [ZIEEB % Peak-peak voltage

Uetr EBES WA RMS value of a voltage

In SAEEDSA Nominal current

GND il Device ground
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3.3

S8 Temperatures

AIVESRESEERTSENNZE 3. The temperature involved in this document are defined in table 3.

xR 3 BERSEN Table 3 Abbreviations for temperature

485 abbreviation TE W Definition

Trr Z=)3 Room temperature

Trmin RIET/ERE Minimum operating temperature

Tiax RS L{ERE Maximum operating temperature

Test IR E Test temperature

Top,min RELERE (NFBRERFPIIEERN DUT) Minimum operating temperature for
component with overload protection/low-temperature protection

Top,max Re LERE XITFBEERERIFPINAEEEY DUT) Maximum operating temperature for
component with overload protection/over-temperature protection

3.4  [|g Times/durations

RS ABRERTSENZER 4. The time involved in this document are defined in table 4.

x£ 4 WaFTSEN Table 4 Abbreviations for Time

485 abbreviation TEN Definition
trest HIFFER0YE) Test duration
Toper fBARZFEERRE T /E/)\BY 24 Operating hours over service life
t _EFHEYIE)/Risetime
ts NEREY[8)/Falltime
3.5 HF Others

KinES REEERS

TENZER 5, The others involved in this document are defined in table 5.
R 5 HPRFSEN Table 5 Abbreviations for others

485 abbreviation

TEN Definition

Ri B8 (BIEHB%E) BYAEH Internal resistance of the power supply (including the
power supply wiring harness)
f $NK Frequency
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4 —f%E3K General requirements
MAVTERIR L SN FRAHETT, BROVBBIROZENRIRS P TEE,

The test must be conducted in accordance with the following test conditions, and relevant deviations should be
noted in the test report.
41  SUNRIRIE Temperature specifications
BRIFRTRERBIRREN, BIlREERE IR DUT BEESEE
BRIERINERBRREN, DUT INBREATERNHE MREK
—— 18XV ECE (25%~75%) RH
——ZR Trr= (23#5) °C
__ﬁtgﬁfj?u}g Ttest=Trr
Unless otherwise specified, all temperature specifications as per the ambient air of the DUT.
Unless otherwise indicated, the standard values as below apply.
——Humidity: Hrel = 25%~75% relative humidity
——Room temperature: Tgr= (23%5) °C

——Test temperature: Tiest=Trr
4.2  ¥REE/NZE Standard tolerances
URRBAGRE, EAE 6 PEIERAE (AEPDSRNEE) -

Unless otherwise indicated, the tolerances as per Table 6 apply.(The tolerances as per the required measured

value.)
& 6 FrE/N\ZE Table 6 Standard tolerances
$MK Frequencies 1% EB[E Voltages +2%
S2E Temperatures +2°C B354 Currents 2%
Y2 Z Humidity +5% Y& TN Vibrations +3dB
/8 Times/durations +1% =& (DWEKILZFEZ) PSD | 5%

43  {HEBEE Power supply

FRIFAIERBRBEN, BITBSEEMHTIFBETE, KIEE CTS BX.
BRAFAFRESBIRREN, DUT MKEBEAMEW T

——12V RABIROVHEBEBE:  (13.520.5) V,

Unless otherwise indicated, the standard values for electrical and electronic component as CTS apply.
Unless otherwise indicated, the standard values for DUT as below apply.

——Supply voltage of 12V system power supply: (13.5+0.5) V.
4.4 I Sample

FEIRIHIRIE (DV) M, BRIFEMTERBIRABEN, RN_E DUT HEFKIWT:
——BSENIN, EOFRWIEAHRE7HI 3D DUT,
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——HHDEANS, 2/DFBRIERHRREE) 6 1 DUT (Hb M03 BHBEEXFEIIE 3 1> DUT)

[
——SERNEANR, B/OFBIEEHRRE B 6 1 DUT,
——HSTENS, SR SRFIRIA 11 DUT,
——FonM2NS, F/DFRIEEREFB 6 T DUT,
DUT HEHEART KR, BHEXSDEIHE,
Product design verification (DV) testing, unless otherwise clearly defined in this standard, in principle the DUT
guantity requirements are as follows:
——For electrical loads test, at least 3 DUT of the same type need to be test.
——For mechanical loads test, atleast 6 DUT of the same type need to be test.
——For climatic loads test, at least DUT pcs of the same type need to be test.
——For chemical loads test, 1 DUT per chemical,multiple use of a DUT for several chemicals is possible in
consultation with the purchaser.
——For life test, at least 6 DUT of the same type need to be test.
45  SMNHSRILE Test laboratory
PR ENV T, RN BEATATNE /= HRREET
[ROW_ESRBZER BT CNAS/ 1S0 17025 AT, £ A@BATERNAT RN E=HTEMRSEZ.
For production ENV testing shall be conducted in the second/third party laboratory approved by HUMAN
HORIZONS.
In principle, the laboratory should be approved by CNAS/ I1SO 17025, and HUMAN HORIZONS has the right to

conduct periodic audit the laboratory.
46  MRARXETERIHEY Test requirements document

CUN SOSNIAES BN ALSE EEN, BN EIRA :
——ARAD RN AR T BB

——ARFAREE, SEPHLZENER, F0ENV BRI

——) R DUT $&{EMFBYfEIR S 1

——BBEHEE (RS, LR, NiT:R)

—— AT/ LnELFRRENSH

——S5SEHETIHHHED

——RFHE IR RIZRTIIAE

——1BXH ENV ER IR 63

IR SO S BN TIFIETNE A1, BHNERR

——FBEONLEY B RADN M /3R 30 %=

——FENzBEATCHES ENVIEAEEREER, BIRERE/ARTEINRANE
—— NN BER, BREEGNE. SUHS. WBHREAS,

The following documents must be submitted by the supplier before the component test specification is audited:

--System function and system design description file
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4.7

4.8

--System schematic diagram, component mounting location diagram, and ENV related description document
--A description file involving the DUT operations
--Description of component (subsystem, sensor, actuator)
--Configuration parameters of system operation/working condition simulation
--Interface with other component of the vehicle
--System troubleshooting and diagnosis functions
--Related instructions of ENV improvement measures
The following documents must be submitted by the supplier before the component testing work is officially
started:
--Detailed test schedule and test site/laboratory
--If there is any deviation in the approved ENV test specification by HUMAN HORIZONS, the
deviation/nonconformity specification documents shall be provided
--Detailed description of tested component, including sample phase, part number, software/hardware version,
etc.
ISUF LX) Validation plan
A EIRRBI @IRITIETTX] (DVP) MBS ENV K, HREBEIEANTRAT ENV Ti2iMeVE .
RN ERNZIRIEE NGB ATIEX G RRIEAESHETT AR, SIEFEBSIETTX, 2518
RRTFT ARS: NS, WKiBmE. R, 438, bV NEHHIF.
MDA, RU_ERHEH R B EXBENK, ERBHENSINEMRE, 7 dvP B30,
The product design validation plan (DVP) submitted by the supplier shall contain the ENV requirements and shall
be approved by Subsystem Validation Engineer (SVE) of HUMAN HORIZONS.The supplier shall make a detailed
validation plan according to the component development and validation process and the component
development plan of HUMAN HORIZONS, including but not limited to the following contents: test items,
standards, sample type, sample quantity, DV time schedule, etc.
The test leg and sequence shall be meet the specifications as defined in appendix B, which can be determined
by the two parties through negotiation and document in the DVP.
WA 1KY Test plan
SR IR B 6 ENV R ITRI, TEiEANzB AT ENV Ti2MBYEZ.
HISTFRERNTBRAZKRINAITE, DN ENV R TR PIEeR,
=63 ENV 89 DV A0 PV UK, FBFRSAEIEEANCBATEZ R MOV 60 ENV T RIHAT.
60 ENV URE T RIS SRS 4R, 7 HAMNanS:

(MBERB_ BB~ RRS_IRAS) _~RBFR_ENV MR XI_R/ 2 HmBH.
BIT0:  (XXX_XXX_XXXX_R1.0) _VCU_ENV Uz X_ 2018-05-30.doc
& ENV U iiﬁJrjiJM\ MNEDBZUTAS:
——FEHBAER, WAL/~ RRIBBA. TIREmA. %DE)‘G‘%J‘@ oS IEHAES
——MAFTRER, WHFEHHE. N EUDW B. MiRF
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——DEEiRE. KRBERNE N R EMHEHIREN
——MATAFLEBER . BLOE. IR/ RESES
——MHARE. MRER. FEBEAIAER (SNHNER) FF
The ENV test plan submitted by the supplier shall be approved by the engineer of HUMAN HORIZONS.
Any technical requirements and test methods different from this documents shall be indicated in the ENV test
plan of the product.
The DV and PV tests of the ENV shall be performed strictly in accordance with the ENV test plan signed and
issued by HUMAN HORIZONS.
The documents of product ENV test plan, named according to the following rules:
(project code _department code _ product code _ version number) _ Product name _ENV test plan _
submission/release date.
Example :(xxx_xxx_xxxx_r1.0) _VCU_ENV test plan _ 2018-05-30.doc
The product ENV test plan must contain as following:
-- Sample description documents, such as system/product principle description, function description, interface
definition description, product structure description, etc
-- Test requirements information, such as number of samples, test projects, test model, and so on
-- Functional monitoring, failure mode definition and compliance criteria
-- Test subsystem configuration descriptions, simulated loads, external excitation/trigger signals, etc
-- Test layout, test harness, detailed test requirements (including test grade), etc
49  MhRIRE Test report
AR R B G ENV URIRS, TBEAzBAT ENV Ti2MBYE~.
NS AT RIEPHTALEN, IEF@NEEXNRBETERETRIEER, XNEACBATE
BIFRERN, £ANzBATERIIZRERT AN,
ENV SRS DN E/DBESUTAS
——DUT £~ &, HHNER (AR/BH/CH) . HHFS. WBHRAER
——NHIZARERS, FERHRBIERTERA.
—— MR B MERELIE. WRBHRSDMR. S, REBRES.
—— NI FEMEHAE/ SR
——MHREENET, F2
The ENV test report submitted by the supplier shall be approved by the ENV engineer of HUMAN HORIZONS.
In order to ensure traceability during the development process, all original data and other verification data
related to product testing are not confidential to HUMAN HORIZONS, and HUMAN HORIZONS has the right to
audit the product testing process on site.
The ENV test report must contain at least the following:
--DUT manufacturer, sample type (A sample /B sample /C sample), sample serial number, software/hardware

version information
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--Photos of the test setup, photos of sample before and after test.
--Test equipment and calibration infermation.Such as equipment name, model, and calibration date and so on.
--Test data, conformity determination/result

--Authorized signature and seal of test report
410 SBEUMI Parameter test

DWRENEH I PEN —AXESY, WANEE. BE. BIBRERE. LIFER. mEBE. i
BRE. WARRN. ESMX (LANBNTREEE) , REESEKES. FBSH (SAHMB. (=
B) &, a8 N lIRETBzaiERrE, WIKNEXUXBSHEENGHERIRTEKR, FEF
DIEKNBEBRICRANIIRS Po

BRIFRVRESRERREN, J?DUL/F DUT D I THISRIN SR ETHThR SN, &1 buT
NEMARINR R8RSR EFHTERSEN.

ARSENHEZIE DUT 7 =Fd TEBEFN=F0 TIERERHG T TERT, NEF MAhMASR
H: (Us, Trr) « (Uemin, Tmin) ~  (Usmin, Tmax) +  (Usmax, Tmin) « (Usmax, Tmax) o
PRBENNEBINE DUT 7 —Fd TFBEMN—F TIERERE TR LIRS, A5FHN:  (Us,
Ter) o
Must define a set of key parameters in the test specification, such as test temperature, humidity, static
electricity current, working current, output voltage, contact resistance and the input impedance and signal
frequency (rise time and fall time), and the data bus signal and non-electric parameters (such as motor torque
and lighting levels), after each test process prior to the start and end, you have to check these key parameters
conform to design requirements, and need to check the results recorded in the test report.

Unless otherwise clearly defined in this document, in principle, five-point parameter tests shall be performed at
the beginning and at the end of all test legs, and single-point parameter tests shall be performed before and
after each test item of each DUT.

The five-point parameter test mainly verifies the working state of DUT under three operating voltages and three
operating temperatures, including only the following five combination conditions :(UB, Trr), (UBmin, Tmin),
(UBmin, Tmax), (UBmax, Tmin) and (UBmax, Tmax).

The single-point parameter test mainly verifies the working state of DUT under a working voltage and a working

temperature condition, and the combination condition is :(UB, Tgr).

411 SHUELEISIE Continuous Monitoring

EBMAREE, BUSHESGITRIEEE, JLUHTEVBEIIEREMNE, DiRBIEHER
=. %PG:JZ%DJ%*EEESIBEO WRG KB EESSOVER, B EssSIMBES IR IE FFIC P EE
8810 Ko

Continuous Monitoring shall detect the functional status of the component during and after exposure to the
test environment. Continuous Monitoring shall detect false actuation signals, erroneous serial data messages,

fault codes, or other erroneous Input/Output (I/0) commands or states. This shall be documented in test report.
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412 OIS Visual Inspection and Dissection

TN EBBHIRIRABINENNL S BT ASIIEIE. AR/ SRS RY U BT R EVIE
o BN BNESIRES MR RIMNAIRIZPAMENANNGTTA, XAHINT. ABEEAIES
SEENMMBEEHTENNSE, ARRZAIARSHTRSE, FHREENEERTHR,

2 DUT BIEARE, FONFREEIINIDIT AN ENCBRNER, FRIINIERREFINTD
W%, DAHENRIRS PIc IR NG SR,
BEZODARAEBRNINENEZ IR Z BHUT, TR EANBNE @ANLAE T,
—RIEANBEDFERE NI

——RBSUHNEWTANM, TEEBRE. BR. fUMt. Si. RESNREHAT.
——KNESHREEEHIRL. BEBBMR. THEMRRS.

——RBESHREOAE PcB BEHMACREKNER. BUINICEXBBIRIEEERNREN IR R
NEEERBRE, FHRANESEXNOM, WRNZE, TESEEAH T @EmERHNaM. It
N, IBRIBELES, BILBEABILNRE.

M XIRZE4E PCB IRNEE, EEMEANINR. RS0,
——KESHABSNFTUNRNEGESHEITR. R, EEaM.

——RBSHNT MR, NINFTAEAETEETE LK,

This activity shall identify any structural faults, material/component degradations or residues, and near-to-
failure conditions caused by environmental testing. The Visual Inspection and Dissection is a visual review down
to the microscopic level of the component’s housing, internal parts, and electrical connections at the
completion of testing as specified in the Component Environmental Reliability Test Flows. Examinations are also
made before testing to inspect the build quality and use as a baseline for comparison purposes.

If there is any abnormality in DUT, additional analysis shall be conducted in consultation with HUMAN
HORIZONS.Additional samples or additional analysis methods should be added as necessary and the results
must be recorded and evaluated in the test report.

This method is usually performed before and after testing of related test items. The visual inspection content
should be indicated in the product test plan, and the general inspection content should cover at least the
following items:

-- check the structural completeness of the component, and see if there is any signs of degradation, cracks,
melting, wear, fastener failures, etc.

-- check whether component welding cracks, electrolytic capacitance leakage, and chip pin carbon, etc.

-- check the surface of the component and the inner PCB for burr.Cross sectioning shall inspect the quality of the
solder joints and intermetallic bonds of the parts to the circuit board, and identifies solder joint concerns such
as cracks and voids that may result in issues over a lifetime of component usage. Also, this will inspect for the
quality of via and through-hole plating and drilling.

The Test Plan shall include a pictorial of the PCB board with the intended cross-sections identified, numbered,

and described.
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4.13

4.14

-- Check the component there shall be no evidence for overheating, carbon deposition and solder melting after
electrical load test.

-- check the sealing performance of the component, and there shall be no evidence for dust or water inside after
the test.

T {E#&1, Operating Types

DUT £ EERFmifE, —RaBFEAANLIFEGTHIN, XYEiTH IR P HTEN 89&E
L WRONDE” R LR, BITSHUNRVNERARFYE, HaEr@NEAePER,
T/ERI1: DUT KRB

——T{FR3\ 1.a: DUT RiEREEILR.

——T/F&3N 1.b: DUT RELEEW FNLRNE, EHRIER

T/ERI02: DUT @BBIT

——TF&3 2.a: DUT ELBTRHEBIER N LIF,

——T/F&3% 2.b: DUT R/ NBTRENER N LIF,

——T/FER 2.c: DUT AR ABITREHENIBER N T1F,

The electric, electronic and mechatronic component and systems are operated in different operating modes
during service life, which must be simulated correspondingly during the tests. Details concerning the operating
modes, operating loads (e.g., activation, bus activity, bus messages, original sensors, original actuators, or
replacement circuitry), and the required boundary conditions must be agreed upon between the contractor and
the purchaser and must be documented.

Operating mode | - DUT not electrically connected

--Operating mode 1.a: The DUT is not electrically connected, without plug and harness.

--Operating mode 1.b: The DUT is not electrically connected, but with connected plugs and harness.
Operating mode Il - DUT electrically connected

--Operating mode 2.a: The DUT must be operated without operating load.

--Operating mode 2.b: The DUT must be operated with minimal operating load.

--Operating mode 2.c: The DUT must be operated at maximum load (power user, but no misuse).
THEEIR7S D ZE Functional Status Classification (FPSC)

AT @R s uT N PADNNR/SHIIDRER TS,

1&#E DUT MR PADANNSRINRBIRT, NWEDZEHITEN .

——Class A: I PFAIG, DUT FTEIIEEHREIRITE K.

——Class B: {30 DUT ATEIIAEREIRITRKR, BREP—MASTBE s ENNE. WREHE
DeeE RS RMERE. SHESSINRERTE Class Ao

——Class C: RI0P DUT I—INRZIIDENRHBIRTTER, BRENKNGHEENNEESRIEIT.
——Class D: 39P DUT Y — IS ININRENB IR TR, FEERNREAEENREERTT, T
LY DUT T E R AURIFEFTES I RELERIGITo
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——Class E: #500h DUT S-SV FBREHER, HERREFESDREERET, BB
XY DUT HTIBEE BRI BEIE BT To

This section describes the functional status of the DUT during and after the test. The functional status of the
DUT is to be specified for each test.

--Class A: All functions of the device/system perform as designed during and after the test.

--Class B: All functions of the device/system perform as designed during the test. However, one or more of
them may go beyond the specified tolerance. All functions return automatically to within normal limits after the
test. Memory functions shall remain class A.

--Class C: One or more functions of a device/system do not perform as designed during the test, but return
automatically to normal operation after the test.

--Class D: One or more functions of a device/system do not perform as designed during the test and do not
return to normal operation after the test until the device/system is reset by simple “operator/use” action.
--Class E: One or more functions of a device/system do not perform as designed during and after the test and

cannot be returned to proper operation without repairing or replacing the device/system.

15 NITBIRBZE R HH CONFIDENTIAL
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5 KMTIEIE M Test applicability
BSBSSREFEFENBSMN

EIRBE N BEAT ENV L IRIMNER.

VENINBENERMESER 7, ENVIDNNBESER 8K 10 1.
EE5K 7 & 10 EXAFOEE,

The applicability of electrical loads test items to be carried out for electronic and electrical component as per

table 7, for environmental test items refer table 8 to table 10.

Any inconsistent with the definition in table 7 to table 10 shall be approved by the engineer of HUMAN

HORIZONS.
xR 7 BEAEKNTIEIERM Table 7 Electrical load test item applicability
Favild IS JELEPOEY &St
No. Test item Applicable to Comments
<1 E01 HENBMNEBE ] 12V BENBHBNZIT
' EO1 Jump start Components supplied via the 12 V electric system
5 E02 KHINEB[E 2] 12V BSNBH BN
' EO2 Long-term overvoltage Components supplied via the 12 V electric system
3 E03 IV EB/E 2 12V BSMBHBRDIIH
' EO3 Transient overvoltage Components supplied via the 12 V electric system
» E04 HBIZE 5 12V BSMBHBNTIH
' EO4 Load dump Components supplied via the 12 V electric system
o E05 B REBE =3 12V S MBHEBEVS
' EO5 Transient undervoltage Components supplied via the 12 V electric system
E06 EB[EZR[ELETT =y
. PrESEiE
6.6 EO06 Slow decrease and increase of
All components
the supply voltage
E07 EBRE&RFIRTT h_ .
8 ZiESESs s
6.7 EO7 Slow decrease, quick increase
All components
of the supply voltage
g E08 EB/REFREEN PraSEt
’ EO8 Reset behavior All components
O] BEH I S AR EB R BT BB
E09 & [OEBE
6.9 Components that can be subjected to reverse
EO9 Reverse polarity
polarity in the vehicle
E10 BNRBE
6.10 E10 Superimposed alternating ZEZf 12V BB S BB EE
voltage Components supplied via the 12 V electric system
6.11 E1l S3EMRE FrESgHT

# NITBIFBER HH CONFIDENTIAL
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i/ S 2 M = EAXR &t
No. Test item Applicable to Comments
E11 Ground offset All components
< 1 E12 SIRIDKT FrESEt
' E12 Pin interruption All components
13 E13 BHd Pl FrESEHT
' E13 Connector interruption All components
E14 JERRIRYP e
o o PrESEt
6.14 E14 Short circuit in signal circuit
All components
and load circuits
1 E15 #B4%E8[H A BRE RTINS
' E15 Insulation resistance Components with galvanically isolated portions
o i St BB B
El6 EFSEBm . . .
6.16 Components that are continuously supplied with
E16 Closed-circuit current
\voltage
s 17 E17 IR 2/ e — MBI ImRS I
' E17 Overcurrents Components that have an output
1g E18 F20YCPif GIRSES s
’ E18 Brief interruptions All components
< 19 E19 HHFRE AR T S R T A SRR
' E19 Dielectric strength Components with inductive parts
£z KL15 SEIREEINRES S
< 20 E20 &1% Components that are electrically connected to
' E20 Backfeeds KL15 or to other terminals with a wake-up
function
E21 ZEBIRIVEEBIR N L
. BRI
6.21 E21 Equalizing currents of multiple o ]
Components supplied via an independent KL30
supply voltages
xR 8 MMMOVETHNDIEIE M Table 8 Mechanical load test item applicability
M NS EARXZR opan
No. Test item Applicable to Comments
7.1 MO1 MR TN FrEsH
MO01 Vibration test All components
7.2 MO2 HLH P Frasht
MO02 Mechanical shock All components

# NITBIFBER HH CONFIDENTIAL
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T | KWNINB ERNR opas
No. Test item Applicable to Comments
7.3 M03 BEHKE Fragitt (NFARRDPATEZEIRIA
BLARIBE, SEURMNSEREE
% WD, ) Allcomponents (For the
MO3 Free fall parts easily damaged in the test, such as glass
parts, high-sensitivity sensors and so on, both
parties shall negotiate and decide it)
7.4 Mo4 IV A RE P2 XEOREES O S Bt
MO4 Stone impact test All surfaces that are freely accessible on the
vehicle
R 9 SEANERNTIE ISR M Table 9 Climate load test item applicability
vl KIS EARXR (apad
No. Test item Applicable to Comments
8.1 co1 SRMREMBEE PrE Bt
CO01 High-/low-temperature All components
storage
8.2 co2 REHE PE S
C02 Temperature steps All components
8.3 co3 {BRafT a8t
C03 Low-temperature operation All components
8.4 Co4 MNREE LEAINGOEF BANRN TR~ 4+
C04 Repainting temperature SREEEMA,
the component which maybe impacted
by thermal load during repainting
8.5 Co5 JBEPE (FHRA) PrasH
CO05 Temperature shock (with All components
housing)
8.6 Co6 JREPTE (FLTIAN) PrasH
C06 Temperature shock (without | All components
housing)
8.7 Co7 ERTRK (M) FECAINBXIEL., FEIRSNE BT
C07 Salt spray test with petyiad
operation, exterior the component which is assembled in
the external area
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8.8 co8 EhFEIH® (AZ) RIcEABRGPREN S
€08 Salt spray test with (LLOTZRPONBEME. ZFE )%
operation, interior TEE, SRERRE)
the component which is assembled in
the interior area
8.9 Co9 IBTEREH PrEsBt
C09 Damp heat, constant All components
8.10 C10 YZIBEIR PrEBt
C10 Damp heat, cyclic All components
KN KNINE EANR P!
No. Test item Applicable to Comments
8.11 C11 WHBIN-5558 PrEsBt
C11 Damp heat, cyclic (with frost) | All components
8.12 c12 BESHKINR TSBMT R A R B8R
C12 Harmful gas test there is particularly onto its plug
contacts and switches
8.13 C13 fEeiasy ERRNUEEEEZ ORI
C13 Solar radiation the component which will impacted by
solar radiation
8.14 C14 BHZD C14 Dust test BT &4 All components
8.15 C15 [57K C15 Water protection | PTEIRAE
(IPX0~IPX6K) All components
8.16 C16 “KlKKIPEH RERAINPIEE, NEZEREH
C16 Temperature shock with K (LB NKILAY) the
splash water component which is assembled in the
external area, which will exposed to
splash water.
8.17 C17 RNKKPEHIRNIG REAGKREZ BB, Hpd
C17 Temperature shock — TEEDEHRITEAN (Fh) KPay
immersion 1Bt (ELA03ITAKIAY)  (IPX7)

RS ERIEBETENCBI/RERBRATNIERa. KE
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the component which is assembled in
the external area, which will
immersed into water. (IPX7)
8.18 C18 J&/FIINGY JUBERESBE/FZAMGEE
C18 High-pressure cleaning BRI PHEIEBAE (IPXIK) the
component which will be subjected to
water during cleaning (IPX9K)
& 10 HS g Ao AN EIE A
Table 10 Chemical load and life test item applicability
TN NINE EARAXNR (pad
No. Test item Applicable to Comments
9.1 HO1 {5AAEE a8t
HO1 Chemical tests All components
10.1 LO1 H/IRIE A BHENMARERIE/DIEEEIA (0HIE)
LO1 mechanical/hydraulic endurance test | 1®{E. EEEDEIN. TTR/IRERIR
E) BOEBE
There are parts of mechanical/hydraulic
operation/functional cycle (such as
brake, seat adjustment cycle, switch/key
operation)
10.2 L02 B)RMIA PhaEdtt
LO2 high-temperature endurance test All components
103 L03 JRERRZEM A Pha bt
LO3 temperature cycle endurance test All components

# NITBIFBER HH CONFIDENTIAL
AN EERBBEBTENTBI/HE R ATNEERG
EHNERBE=T1. IBASERERABIRBENDT JEH‘,T%E&G

All information contained in this document is the property of Human Horizons and/or its affiliates. No part of this document may be used, copied,

o KRE

24 NS BDEER, NMERAHEIETEIE

WA, ShlEiEER

or given to a third party without HH authorization. All contents are subject to change unless the final specification is available.

18




1EM/FRE Enterprise Standard

- - T . pum— = = - :
1.'=A |E lEl 2ZFR TITLE: BFBFIELEINEISEIMINE Electrical and Electronic

HUMAN HORIZONS Component Environmental Reliability Specification

/4= DOC No.: Q/HH-TS002-2022 ARZS Rev: 1.0

6 885,507 Electrical requirements and tests
6.1 E01 BN MY EB[E E01 Jump start
RN = SRR ENEE -8 Lo
Jump starting of the vehicle is simulated. The maximum test voltage results from commercial vehicle systems
and their elevated electric system voltages.
6.1.1 3K Requirement
DUT MRBREIAHE N IREK -
——SIFE BN EBER TIEB M, FPSC B/ Class B,
——HESE, FPSC 2/DFERB/E Class Co
DUT test results should meet the following requirements:
--Components relevant to starting (e.g., starter): Functional status B
--All other components: Functional status C
6.1.2 T3 Test
E0L IINSHBRER 11 MEBEK.
EO1 test parameters should as per the requirements in table 11.
R 11 E01 AR ENYEBE 13822 Table 11 E01 Test parameters, jump start
T {E#& =, DUT operating mode 2.c
Uo ov
U 3V (+4%, 0%)
U, 10.8V (+4%, 0%)
Us 26V (+4%, 0%)
ty 1s
t 0.5s
t3 5s
t4 1s
ts 60s
tr <2ms
te <100ms
WIS E Temperature Trr
BINEIE Test cycles 1

# NITBIFBER HH CONFIDENTIAL

RIS ERPBEBTEACBI/HERRATNAENRG. RKEECATBDERER, NMERAXHONEITHOBIEH. SHIER
EORNEREGE=T0. MEASEREBEAREBIRAENIY TN ER.

All information contained in this document is the property of Human Horizons and/or its affiliates. No part of this document may be used, copied,

or given to a third party without HH authorization. All contents are subject to change unless the final specification is available.

19




1EM/FRE Enterprise Standard

LEA@E BIR TITLE: BIFBSBEHINZIEEMHE Electrical and Electronic

HUMAN HORIZONS Component Environmental Reliability Specification
{5 DOCNo.: Q/HH-TS002-2022 hRZAN Rev: 1.0

U I

R —————

()0 USRS § AN WS S— T S——— T

Ui

R LU R IRLIURLID t; b
U, 3

6.2  E02 KGII¥EB[E EO2 Long-term overvoltage
RPN F 2R UR R BB EIE B R SE K BT EB/E T,
The component's resistance to long-term overvoltage is tested. A generator control fault during driving

operation is simulated.
6.2.1 3K Requirement

DUT MRBREIHE FIREK :

——XITHTRIIETIES TIFBVSE: FPSC =/DFRIAE Class Bo

——REZEMF, FPsC B/DFEBLE Class Co

The evaluation of the test results depends on the use of the component. A distinction is made between:
--Components necessary for driving operation: Functional status B

--For all other components: Functional status C
6.2.2 6.2.2 1% Test
E02 HRSHFERER 12 MENEK.
EO2 test parameters should as per the requirements in table 12.
R 12 E02 KRIIEBE 1738521 Table 12 E02 Test parameters, Long-term overvoltage

T {Ef& T\, DUT operating mode 2.c
Umin 13.5V
Unmax 17V (+4%, 0%)

Unmax F5 250N /8) Umax duration time 60 4350 60 min

HIERE Temperature Trax-20K
BIREIE Test cycles 1

1 NGBRZEER HH CONFIDENTIAL
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6.3  EO03 B#EYIYEB/E EO3 Transient overvoltage
RV £ BBLURINEK L E K M AAI N B0 ito

Transient overvoltages may occur in the electric system due to the switching off of loads and due to short

accelerator tip-ins. These overvoltages are simulated by means of this test.

6.3.1 3K Requirement

DUT MHASRIAE FIREK :

——XUT = HZEH: FPSC

55N
bl

& Class A,

DUT test results should meet the following requirements:

--For all components: Functional status A

6.3.2 A5 Test

E03 MIWSHBRER 13 MENEK, HWAKPBEEFILE 1,
EO3 test parameters should as per the requirements in table 13, and the test profile is shown in figure 1
R 13 E03 [RIVIIEBE 1730540 Table 13 E03 Test parameters, Transient overvoltage

T {E#&7, DUT operating mode 2.c

Unin 16V (+4%, 0%)
Uy 17v

Unmax 18V (+4%, 0%)
tr Ims

te Ims

t1 400ms

t 600ms

MRHFRP! 1 Test case 1

MIDEE Temperature Trnax

FBERRE Number of cycles 3

t3 2s

MRTHFRPY 2 Test case 2

MIDEE Temperature Tomin

FERRE Number of cycles 3

t3 2s

MRTHFR3! 3 Test case 3

HIBE Temperature Trr
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TBIRREL Number of cycles 100
t3 8s
U A
Umax

Ui
Umin ‘%
< > > >
° 4 4 t it
>
t

113 368%)P-E03 Figure 1 Test profile- EO3
6.4  EO04 HbLIZER E04 Load dump
AT E BB L BT R BHATERE LI E ).

Dumping of an electric load, in combination with a battery with reduced buffering ability, results in an energy-

rich overvoltage pulse due to the generator characteristics. This pulse is simulated by means of this test.
6.4.1 3K Requirement

DUT MNABREDHE MAREK :
——XIT I RLZ 2N E, FPSC E/DFEFHSE Class Bo
——HEHEIE, FPsc =/DEEHE Class Co

DUT test results should meet the following requirements:
——Safety-relevant components: Functional status B

——All other components: Functional status C
6.4.2 1139 Test
E04 IHINSHRAHE R 14 2K, HRAKPBERELE 2.

EO4 test parameters should as per the requirements in table 14, and the test profile is shown in figure 2.
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& 14 E04 HAZE 1R30S4Y Table 14 E04 Test parameters, Load dump
THEESR 2.c
DUT operating mode
Umin 13.5
Unmax 27V (+4%, 0%)
tr < 2ms
11 300ms
t < 30ms
EZNEILENE pagil
Cycle interval 1 min
BIAE 10
Number of cycles
U A
tr : 1:1 tf
t

6.5 EO5 BRSR

2 i BEHKP-E04 & 2 Test profile -E04

BBJ% EO5 Transient undervoltage
RPN F AR LUK IIER

VB8 T,

Transient undervoltages in the electric system may occur due to switching on of loads. These undervoltages are

simulated by means of this test.

6.5.1

5K Requirement

DUT MRS RE®E TIREK :
——XNTFT2EZEA . FPSC %/ Class A IiEE CTS 3K,

DUT test results should meet the following requirements:

RS ERIEBETENCBI/RERBRATNIERa. KE
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--For all components: Functional status A or meet CTS requirements

6.5.2 15 Test

EOS HBBHBHER 15 & 16 BK, HBWAVPBEKLIE 3a B 3b,

EO5 test parameters should as per the requirements in table 15 table 16, and the test profile is shown in figure

3a figure 3b

R 15E05 BRH/REBE i30S E Table 15 E05 Test parameters, Transient undervoltage

T {Ef& T\, DUT operating mode 2.c
Unmin 9V (0%, -4%)
Umax 10.8V (+4%, 0%)
tr 1.8ms
tr 1.8ms
ty 500ms
t 1s
SRR A 1 Test casel
RIDEE Temperature Trnax
TBIRREN Number of cycles 10
SMRTHFRTY 2 Test case2
WIS E Temperature Tonin
TBIRREN Number of cycles 10
ut
Umax .
Umln
;th t; t, t,

3a 17, 38K P-EO5 Figure 3a Test profile -E05

\ 4

F 16 E05 RSN EBE 385 21 Table 16 EO5 Test parameters, Transient undervoltage
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T {Ef& T\, DUT operating mode 2.c
Ui 10.8Vv
U, 6V
Us 8V
Us 9V
t 5ms
t2 20ms
13 2ms
ta 180ms
ts 1ms
16 300ms
t; 2ms
ts 1s
MR 1 Test casel
RIDEE Temperature Trmax
BRI E Number of cycles 10
SMFRY 2 Test case2
IS E Temperature Trin
TBERRE Number of cycles 10
U s
U,
\
\
\
U, 1 A
\
U, 4 . .!i.
1
\
\
U, 4 b
it i ts| ts t, tg

3b 38K P-EO5 Figure 3b Test profile -E05
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6.6 E06 EB[RZEMFETT
RPN F 2R BB M8 IR 7 B FE VB R E AR L.
The slow decrease and increase of the supply voltage is simulated as it occurs during the slow decharging and
charging procedure of the vehicle battery.

6.6.1 3K Requirement
DUT MRS RADFTE MIAZK :
——ESTHIEN TIEBETE A, FPSC B/DTEHSE Class A,
——ESEPHMEN TIEBETEZIN, FPSC E/DFBE Class C
DUT test results should meet the following requirements:
--Within the defined operating voltage of the component: Functional status A.
--Outside of the defined operating voltage of the component: Functional status C.

6.6.2 1R Test
E06 IHINSHHERER 17 K, AW PBERFELE 4.

EO06 test parameters should as per the requirements in table 17, and the test profile is shown in figure 4.
= 17E06 BBEZEMEEH HESH

Table 17 EO6 Test parameters, Slow decrease and increase of the supply voltage

Fela&SRBE Usmax (+4%, 0%)

Start & final voltage

BEEHIREK 0.5V/7)%P

Voltage change speed 0.5V/min

U:& U, UBmin

&t BERtEEEss Rt
Holding time until event memory has been completely read out

R{LEBE Minimum voltage ov

MR 1 Test casel

T {E#&=, DUT operating mode 2.a

TBIRREL Number of cycles 1

MR 2 Test case2

T {E#& 7, DUT operating mode 2.c

TBINREL Number of cycles 1
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K,
T [—

| .

ov > “« >
4 X BEFK)DP-E06 Figure 4 Test profile -E06
6.7 EO07 EB[RZEPFIRF} EO7 Slow decrease, quick increase of the supply voltage
RIS ESIELIEBMEBERIE TEE 0V, RAEBTINEBREA AN L),
This test simulates the slow decrease of the battery voltage to 0 V and the sudden reapplication of the battery
voltage, e.g., by applying a jump start source.
6.7.1 3K 6.7.1 Requirement
DUT MNABREDEHE TR EK :
—— S BHNEN TIEBEBEZA, FPSC E/DFFRE Class A,
—— S EHIMEN TIEBETBEZIN, FPSC E/DFEHE Class C
DUT test results should meet the following requirements:
--Within the defined operating voltage of the component: Functional status A.
--Outside of the defined operating voltage of the component: Functional status C.

6.7.2 1350 Test
E07 HESHERHEE 18 3K, HBANPBEEFENE 5,

EQ7 test parameters should as per the requirements in table 18, and the test profile is shown in figure 5.
& 18E07 HEBBEERIRA HKSE

Table 18 EQ7 Test parameters, Slow decrease, quick increase of the supply voltage

TRIE&EEHREB[E Start & final voltage | Usmax (+4%, 0%)
B8R TIRK Voltage change speed | 0.5V/min
U1 & U Usnmin

t1 B EEAE R T2 Holding time until event memory has been
completely read out
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6.8.1
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te < 30ms
{LEBE Minimum voltage ov
t; F/D—535p, DUT NELEBERSTETHER At least 1 min; however, as long as
internal capacity is completely discharged
t < 0.5s
MRHRZPY 1 Test casel
T {E#&TS, DUT operating mode 2.a
BIRIRE Number of cycles 1
MHHFZ3 2 Test case2
T {E#&7, DUT operating mode 2.c
TBIRREL Number of cycles 1
U 4

oV > 4—»4—»’

t, ty

5 1 30/K)P-E07 Figure 5 Test profile -E07
E08 EB[%EZPRE {1 EO8 Reset behavior
RPN FE 2R DT B HEN Lito
The reset behavior of a component in its environment is simulated and tested.
3K Requirement
DUT MNABREDFHE MAREK :
——ESHHNEN TIFBETE A, FPSC E/DTFEME Class A
——EEHEAENTEEETEZI, FPSC EDEHR Class C.
DUT test results should meet the following requirements:
--Within the defined operating voltage of the component: Functional status A.

--Outside of the defined operating voltage of the component: Functional status C.
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6.8.2 1 Test

E08 IS HFTAmE R 19 2K, HRAKPBERFELE 6.
EO8 test parameters should as per the requirements in table 19, and the test profile is shown in figure 6.
R 19E08 BEERRE(I IS Table 19 E08 Test parameters, Reset behavior

T {E#&7, DUT operating mode

2.c

AU, (range from Uy, to OV)

Umax Usmin (0%, -4%)
Uth 6V

AU GBE Umax £ Un) 0.5V

AU; (range from Upmay to Uwn)

AU, GBE UnZE V) 0.2V

t2 KT 10s, E%| DUT EFIBENTTH
At least 210 s and until the DUT has returned to 100% operability (all systems
rebooted without error).

tr < 10ms

t < 10ms

MHFZ3 1 Test casel

t1 5s

TBIREIE Number of cycles

2.a2.b2.c B —IR eachcyclefor2.a2.b2.c

MAHFRD 2 Test case2

t

100ms

TBIREIE Number of cycles

2.a2.b2.c —UR eachcyclefor2.a2.b2.c
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U A
Umax

e B B B

AU2 I

6 1R I0AK)P-E08 Figure 6 Test profile -E08

oV

v

6.9 E09 7 [OEE[E EO9 Reverse polarity
RN £ 2RSSR M EBY .

The resistance of the DUT against reverse-polarity battery connection during jump starting is simulated.
6.9.1 3K Requirement

DUT MRBERRIHE N IAREK -

——XVTF2HTEHE, FPSC E/DFRSE Class Co

—— A RRHEAATIZD, WLEMEEERRINNDENSIH (WBNERREFHRES. BiX
B, ERF) , MLDMBRODBERDVFRAE.

T REBATE R LTI,

DUT test results should meet the following requirements:

--For all components: Functional status C

--When reverse polarity is applied, no safety-relevant functions must be triggered, e.g., for electric window lifts,
electric sunroof, starter.

Note: Generators are exempt from this test.
6.9.2 0 Test
E09 MISHFRMER 20 & 21 K, HWAKPBERENE 7a 7b,
EQ9 test parameters should as per the requirements in table 20 and table 21, and the test profile is shown in

figure 7a and figure 7b.
R 20E09 R @ABE 113841 Table 20 E09 Test parameters, Reverse polarity

T {E#&7, DUT operating mode 2.b
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Unmax ov
Unnin -14v
Ay, -1V
[EBEEZ 1 Test grade 1 Ri <100mQ
fEBEEZ 2 Test grade 2 Ri <30mQ

t 60s (EBITLKEBSZIRUTR QBENZLE, EAT 8ms)

60s For a component for which the operating voltage is switched off by a relay

in the event of reverse polarity, the following deviating value applies: 8 ms
t > 60s
t &ty <10ms
1BIA%9= Number of cycles 1

U A
b t
b —p
Umax /D 1 o —
AU1 % \_/ \ ,
—p——
t t
Umm 1 L—j >
t
7a i 3EAKIP-E09 Figure 7a Test profile -E09
R 21E09 R EBE 13854 Table 21 E09 Test parameters, Reverse polarity

T {E#&= DUT operating mode 2.c
Unmax 10.8V
Unin -4V
MBS 1 Test grade 1 Ri <100mQ
MBS 2 Test grade 2 Ri <30mQ

ty 60s (JBIILKEBESKMTZ OBEBIFS, IEHT 8ms)
60s For a component for which the operating voltage is switched off by a relay
in the event of reverse polarity, the following deviating value applies: 8 ms

t <5min

t &t <10ms
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TBIREIE Number of cycles 3
ut I ty t

Unnax ' >

ov

VI E—— A b M M

t t,

7b R 3RBK)P-E09 Figure 7b Test profile -E09

6.10 E10 BNIAHREB[E E10 Superimposed alternating voltage
RN F 2R ER R TRUBELUR Tit.

Voltages may be superimposed to the electric system. The superimposed alternating voltage may be applied

during the entire running time of the engine. This situation is simulated by means of these tests.

6.10.1 E&3K Requirement

DUT ANXBREDEHE TR EK :
——XF 2T, FPSC FBA/E Class Ao
DUT test results should meet the following requirements:

--For all components: Functional status A.
6.10.2 1730 Test
E10 ISR RER 22 2K, WNIRAPBERFELE 8,

E10 test parameters should as per the requirements in table 22, and the test profile is shown in figure 8.
R 22E10 BIABE RIS E Table 22 E10 Test parameters, Superimposed alternating voltage

T {E#& 7, DUT operating mode 2.c

Unmax Ugmax

Ri <100mQ

LR Type sweep =R, XU Triangle, logarithmic
EVREIE Number of cycles 15

IB)50 1 Test casel 2V, 15Hz-30kHz, 2min
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)5 2 Test case2 3V, 15Hz-30kHz, 2min
I15)7 3 Test case3 6V, 15Hz-30kHz, 2min
BT 4 Test case 4 1V, 30kHz-200kHz, 10min
A
U

A

\

8 T BEHK)P-E10 Figure 8 Test profile -E10
6.11 E11 SEMRFE E11 Ground offset
RN SRS T RN A R Z B BAIZEN T .
Potential differences between various ground connection locations can cause signal distortions between
components at these connection locations.

6.11.1 E3K Requirement

DUT MNABRIDFHE MAREK :
——XIF2HZZH, FPSC T E Class Ao
DUT test results should meet the following requirements:
--For all components: Functional status A.
6.11.2 i1\3% Test
E1L XN SHBRER 23 2K, RRMENE 9.
YR DUT B2 M EINERR, AT NERERHITRIRIN,
E11 test parameters should as per the requirements in table 23, and the test setup is shown in figure 9
If the DUT has several voltage and ground connections, the test must be performed individually for each

connection point.
R 23 E11 SEMRIZ 17,3052 Table 23 E11 Test parameters, Ground offset

T {E#&7 DUT operating mode 2.c
I{BFBEB[E Offset voltage i\
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1545:0718) Test duration >60s
1BIAZ1E Number of cycles I TEREII & Both switching positions
Ug © - :
B
DUT TE
Asta _Is1b

KI.31 I/
569
B-HE ARG SHS SIS S1-/tk (a/b) FEIAFFX
TE-EMUEME, thi0: G, SLUTHIgE. HiTes. BREsS. E
Legend:
B- Bus system S- Signal line S1- Two-pin (a/b) change-over switch

TE- Other component, e.g., test reference, test bed, simulation electronic control unit, actuator, sensor, or load
9 EBPRERIBE-E11 Figure 9 Schematic circuit-E11

6.12 E12 S|BHIdOlf E12 Pin interruption
AN SRR S| AN R B M KT SEEB S PRTEY T 5.
The supply line interruption of individual pins is simulated.
6.12.1 3K Requirement
DUT MRS RADFTE MIAZK :
——Wﬂzﬁgﬂiﬁﬁﬁﬁ, FPSC &5/ & Class Co
DUT test results should meet the following requirements:

--For all components: Functional status C.
6.12.2 11050 Test
ER IS HHTRER 24 XK.
E12 test parameters should as per the requirements in table 24.
R 24 E12 S|IDKT 3852 Table 24 E12 Test parameters, Pin interruption

T YE#&TS, DUT operating mode 2.c

Z1 AT 1: SIMIERE Condition 1: pin connected
Z2 RS 2 SIBICO¥T Condition 2: pin connected
t &ty < (0.1*ty)
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TBIREIE Number of cycles

2.b, 2.c 2% 3 R 3cycles with 2.b and 3 cycles with 2.c

MARA 1 BPSIBRE t=10s, HEFEN (KIEFR)

Test casel Each pin must be removed for t = 10 s and then replaced (slow interval).
MARR 2 TSI ERAoPE (WE 10)

Test case2 Burst on each pin in order to simulate a loose contact (Figure 10)

FXPEPHIBRP t. 2IE

Number of pulses t, in the burst

4000

a KPR Burst
t1 0.1ms
t2 1ms
t3 10s
A
Pin a ¥
tz ts
t
21 gin L
22 >
t

10 38 FKP-E12 Figure 10 Test profile -E12

6.13 E13 EHE{FDOET E13 Connector interruption
AT £ AR IEAE P RTHY Tie.

The line interruption of connectors is simulated.

6.13.1 3K Requirement

DUT MRBREIAHE NIAREK :
——XYT=HIEH, FPSC FTH/E Class Co
DUT test results should meet the following requirements:
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6.13.2

--For all components: Functional status C.
11038 Test

E3 IS HBRER 25 BK.
WIIEPEK: M DUT thiREIESK 105, RGEHE HERE. R DUTBZMEKR, TXINE S
TR TR, R AOREHT 2 BBEMETASIERIN.
E13 test parameters should as per the requirements in table 25.
Each connector must be removed from the DUT for 10 s and then replaced. If the DUT has several connectors,
each connector must be tested individually. The test sequence must be variable. If there are several connectors,
their combinations must also be tested.

R 25E13 BEHEHDONT 38521 Table 25 E13 Test parameters, Connector interruption

T {Ef& T\, DUT operating mode 2.aand 2.c

BAsE BTSRRI LRIV N BBk —R

Number of cycles Each connector must be removed once in both operating modes

6.14

6.14.1

6.14.2

E14 5QERIRIP E14 Short circuit in signal circuit and load circuits
RV 28 LT R A R iR U A ZR B A2 889 T,

Short circuits on all device inputs and outputs and in the load circuit are simulated.

25K Requirement

DUT N BREDEHE MAREK :

——XFE 11 pevaAinflfiEim (EF0A) - DIABRAS C

——XITF & 11 PEFFEHEBEBENG (PWR) : IIAPIATS D

——XF-E 11 DEYEIE (GND) : IIARIRS E

DUT test results should meet the following requirements:

--For inputs and outputs (E and A): Functional status C

--For looped-through supply voltages (PWR): Functional status D

--For device ground (GND): Functional status E

138 Test

E14 HRSHBRE R 26 Ko

MEEARINEIR, MAEBRESIHIRRSZEREBERM. HATHEIYSE BEMXVBRE TR
(FEXFPIBET N Usmax ST RS FBBBE) ©

E14 test parameters should as per the requirements in table 26,

The power supply unit used for the test must be able to supply the short-circuit currents to be expected by the

component. If this is not possible, buffering of the power supply unit by means of a car battery is permissible

(Usmax is the maximum charging voltage in this case).

K 26 E14 JBIRP BB SH
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Table 26 E14 Test parameters, Short circuit in signal circuit and load circuits

T {E#& =, DUT operating mode 2.c
F2FSRF LAY I8) Duration time B SIBDAIXTIBAORY Us 5328 60s
Short circuit of each pin individually for 60 s to ground and to Ug.
ﬁtgﬁ@H—S Test VOItageS UBmin iFD UBmax UBmin and UBmax
IO B IHREXY Us OB EEIDIRATEE — R
Test method Each pin alternately to Ug and GND.
U.o Us PWR
= L1 —
PWR I
-

il

E A
.
GND
KI.310 K"31| Py GND
585
L-DA % E-H A\l A-HiH
PWR-Us HiiH i GND-I\/HH s (RS 31)

Legend L-Load E-lnput A-Output PWR-OutputUs GND-Input/output (T.31)
11 EBIR[RIEE-E14 Figure 11 Schematic circuit-E14

6.15 E15 #B2%E8[H E15 Insulation resistance
ATV E2ENRNE XRNBEBEE Tt 28B4 H,

The insulation resistance between parts without galvanic connection is determined.
6.15.1 E3K Requirement

BERAFDEREIAANL BV ISIELE&BME, HPBETEMAKRSEXT DUT BX, 30 DiP/GEMIHE
B, EMBINMARS RGBS EBLE,

DUT MRS RADBHTE FIAEK :

—— @ EBEE /AT 10MQ

—— R85 FPSC 5% E Class A

This test must be performed after the tests "Damp heat, constant" and "Damp heat, cyclic."
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After the "Damp heat, constant" test, the DUTs must be ventilated for 30 min before the measurement of the

insulation resistance is carried out. The insulation resistance must be measured immediately after the "Damp

heat, cyclic" test.

DUT test results should meet the following requirements:

--The insulation resistance must be at least 10MQ.

--After the test, functional status A must be verified.

6.15.2 1038 Test

E1IS MBSHBHER 27 BK.

E15 test parameters should as per the requirements in table 27.

R 27E15 p%EB0H 113852 Table 27 E15 Test parameters, Insulation resistance

T{E&3\ DUT operating mode la
HIQEB[E Test voltage 500VDC
M EFEREY8) Test duration 60s

MR

U TMUENNNNSE : - BERNERIR-E S M SBRIE
(A BEBEER) Z28-E&SIIEEASBERABRkE

Application of the test voltage

- To terminals without a galvanic connection- Between connection pins and

conductive housing without a galvanic connection- Between connection pins

Number of cycles

Test points and an electrode around the housing if the housing is non-conductive
PN R 1 MBIR, Htb RS MNRRA VAR MR — R
B E

1 cycle must be performed, in which each of the points defined above must be

tested at least once.

6.16 E16 EFNEB A E16 Closed-circuit current

AR EFRENZNESH

1/—-‘: B'] ﬁ%/u\ Eﬁﬁo

The closed-circuit current consumption must be determined.

6.16.1 E3K Requirement

DUT AR NIHE IARRK :

DUT AN BY NI A R INE T FA OB S

——XI TS BMHEEB T{FRY DUT, %,uEaiiﬁﬁs 0.1 mA (F8%7F 1.2 mAh)
——TFEBBMEBT/ERN DUT, BRE ST +40°CH, BSBMIES0.2 mA,

FHU5 _ LARESERERARTE DUT mﬁ RIR1E4E NG@ AT ENV TIRIMNEE.

DUT test results should meet the following requirements:

The component must be measured with the associated peripherals and circuitry.

# NITBIFBER HH CONFIDENTIAL

RIS ERPBEBTEACBI/HERRATNAENRG. RKEECATBDERER, NMERAXHONEITHOBIEH. SHIER
EORNEREGE=T0. MEASEREBEAREBIRAENIY TN ER.

All information contained in this document is the property of Human Horizons and/or its affiliates. No part of this document may be used, copied,

or given to a third party without HH authorization. All contents are subject to change unless the final specification is available.

38




1EM/FRE Enterprise Standard

1I'EA1§E BIR TITLE: BIFBSBEHINZIEEMHE Electrical and Electronic

HUMAN HORIZONS Component Environmental Reliability Specification

/4= DOC No.: Q/HH-TS002-2022 ARZS Rev: 1.0

——For DUTs that must be operated after T.15 OFF, a closed-circuit current equivalent (average over 12 h) of
<0,1 mA (corresponding to 1,2 mAh) applies in the idle phase.

——For DUTs that must be operated after T.15 OFF, a closed-circuit current equivalent (average over 12 h) of
<0,2 mA above +40°C applies in the idle phase.

Any deviations from the requirement above shoud be agreed with engineers from Human Horizons.
6.16.2 {30 Test
E16 HINSHHRER 28 Ko
E16 test parameters should as per the requirements in table 28.
R 28E16 E35Em 138524 Table 28 E16 Test parameters, Closed-circuit current

T {E4&3\ DUT operating mode 2b

HIOEBE Test voltage 12.5V (+4%, 0%)
MY Test time 12h

MWK 1 Test casel

T Temin

MRTHRZPY 2 Test case2

T ey

MR 3 Test case3

T T

6.17 E17 3JEBAR E17 Overcurrents
RITUMRAEBRN T WIENMAX . BT R IHAM R BRI EE,

The overcurrent protection of mechanical switches, electronic outputs and contacts is tested.
6.17.1 3K Requirement

DUT MRBREIAHE PIAEK :

——NTFRBBRESIRITEITEY, FPSC RI#/E ClassAo
——RAHBEDEAREIZT, DVPXRKIBKT/ S,

——XIFEENHERA (B, BE. BE) IAENBI AL FPSC RI#E ClassCo
DUT test results should meet the following requirements:

——Functional status A for mechanical components without fuse.

——If fuse elements are available in the load circuit, these may be triggered.

——Functional status C for electronic outputs with overload detection (current, voltage, temperature).
6.17.2 i35 Test
E17 HRSHBRER 29 BK.

E17 test parameters should as per the requirements in table 29.
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R 29 E17 IER 1R30SEY Table 29 E17 Test parameters, Overcurrents

T {E#&2 7, DUT operating mode

2.c

SBE Temperature

Tmax

B RBImARRME
Test conditions for electronic

outputs

bR RASZ 2/ D= BORENTE, NERENE: 30 D
The output must withstand at least the triple value of the nominal load

without damage.Load duration 30 min

AR RN R
Test conditions for switched

outputs

XY InS10 A BYBRME: 3xiv; XTF- >10A BIERH: 2xiy, BEDNR
30A, ERAN 150A, EHFEREYIE 10 8D, 3 R BREmAkEBESAITTR
iy, M REIRHTINR.

For components with In<10 A: 3xIy;For components with Iy > 10 A: 2xly, but
at least 30A and at most 150A,Load duration 10 min.Each contact must be

tested individually in the case of multiple-contact relays and multiple-contact

switches.

6.18 E18 %GV DK E18 Short interruptions
AN 2 B8R ELISTIBE)T NN PkTaYIS .

The component's behavior at short interruptions of different durations is simulated.

6.18.1 E3K Requirement

MXBITE D BIA 100Q( £ 5%)40 1Q( £ 5%)1EJY DUT TG, BTHURIEKIERERERR, R[S

BSRIDRPICRARSPo

One reference measurement each with 100 Q (+5%) and 1 Q (+5%) as a DUT substitute must be performed and

documented. Verification of the edge steepness must be provided with this test setup.
DUT A BREDFHE MAREK :

7t t1<100ps B, SE®/E Class A; 7E t12100us Y, 5,8 Class C

DUT {REH Class A [Y8Y t1 WIS RAER S P

DUT test results should meet the following requirements:

For t1 <100 ps: Functional status A. For t1 2100 ps: Functional status C

It must be documented as of which time value t1 the DUT leaves functional status A for the first time.

6.18.2 %G Test

E18 IS HTAmE R 30 K.
E18 test parameters should as per the requirements in table 30.

& 30E18 R DT 1438244 Table 30 E18 Test parameters, Short interruptions

T {E#&TL, DUT operating mode

2.c

M IEB[E Test voltage

11v
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21 S1 X4 Siclosed
72 S1 FF/3 Slopen
tr £(0,1 * t1)
tr <(0,1*ty)
S1 fERRY t1 3 Increments
Switch S1 must be switched with 10 ps to 100 ps 10 s
the following sequences: 100 s to 1 ms 100 pss
1 msto 10 ms 1Ims
10 ms to 100 ms 10 ms
100msto2s 100 ms

t

>10s E %! DUT F0INEIRBIXE] 100%IEH T 1F
>10s The test voltage Vtest must be held at least until the DUT and the
periphery have reached 100% operability again.

1BIAEL Number of cycles

1

1&)50 1 Test case 1

S1 EHERY, S2 1RFFFTTF S1 switched, S2 statically open

1&)5C 2 Test case 2

S1 EUERY, S2ATSS S1 #8& S1 switched, S2 opposite S1

s14

Z1

Y
A

t

z2

EORNEREGE=T0. MEASEREBEAREBIRAENIY TN ER.

12 ®IOAK)P-E18 Figure 10 Test profile -E18
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S1

/

S2/ DUT

Vmax

13 SNz EBF8-E18 Figure 13 Schematic circuit -E18

S2 AEN, HZ ENREMNEL FINNEREL—T<100 mQ E2H

The closed switch S2 including the necessary lines must have a series resistance <100 mQ.

6.19 E19 HZ9RE E19 Dielectric strength

6.19.1

6.19.2

AINR 2B NEBRCUTB L 2 BT FRE, WIEKIEH, 4KEB88, SEsELE. BT
e RTINS DTTNIE.

This test simulates the dielectric strength between components of the DUT that are galvanically isolated from
each other, e.g., connector pins, relays, windings, or lines. The test must be performed on components that

contain or control inductive subcomponents.
Z5R Requirement

EREAFE VBN B BNELSEBE, HPEEREMLIRETEXY DUT BN 30 D/EENINE
ZEBH, EAVBIMARNSRB T RINR 448

DUT MRBRIIAHE NIAEK :

FPSC NI#/E Class C, THE MEBIMADIFF=4H,

This test must be performed after the tests "Damp heat, constant" and "Damp heat, cyclic."

After the "Damp heat, constant" test, the DUTs must be ventilated for 30 min before the measurement of the
insulation resistance is carried out. The insulation resistance must be measured immediately after the "Damp

heat, cyclic" test.

DUT test results should meet the following requirements:

Functional state C, Dielectric breakdowns and electric arcs are not permissible.
1336 Test
E19 MBSHBIRER 31 BK.

E19 test parameters should as per the requirements in table 31.
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xR 31E19 FERE 138Z 2] Table 31 E19 Test parameters, Dielectric strength

T /E#& T, DUT operating mode 2b
1HILEB[E Test voltage VRMS 500 V AC, 50 Hz, sinusoidal
MR FF LR | Test duration 60s

Mt s Application of the test voltage

Test points -To terminals without galvanic connection.-Between connection pins and

EUMIERNNRNRBE : A EERINERIR-ERS A FEB RN
(RFHEBRER) Z2E-EESIHBES AN SBERANBRE

conducting housing without galvanic connection.-Between connection pins

and conducting housing without galvanic connection.

s

Number of cycles

WFEN 1 MEIR, B LA M mENAE IR —

1 cycle must be performed, in which each of the points defined above must be

tested at least once.

6.20 E20 f2 1% E20 Backfeeds

6.20.1

RYTNR EZEHZRIE DUT KBRIRGT R DR, RIEFTRDROEVRITIE, 0 k15 FH,
The independence of switched terminals must be ensured. This test verifies that the DUT is free of backfeeds to

switched terminals.
3K Requirement

18 DUT IIRKRE IS TIER:, BEERSNAASH, FESLE, BUUMAXTNIRBEZIRE.
WA EANTRERVEB TR, W k30, £ ﬁ\i%ﬁﬁﬁlﬂT\ﬁ‘mﬁFtﬂ&ﬁ (BRIERIER)  MATRA—BH
AEBFE> 10 MQBVIRE, WTKEs

The DUT must be connected according to the circuitry in the vehicle (including sensors, actuators, etc.) and
operated in normal operation. Switches S1 and S2 are closed. The voltage curve at the terminal being tested
must be measured during switch-off of the terminal. To do this, the switches must be opened as per Table 32.
The terminal must be switched off, e.g., by means of a relay or a switch (Rswitch_open — oo). Other possible
voltage sources, such as t.30, must not be disconnected or switched off during the test (according to the
behavior in the vehicle). The voltage curve at the terminal being tested must be measured using a measuring
device (V) with an input resistance of 210 MQ (e.g., oscilloscope).

FRRMG, RIRBEVTE 20ms PUAT] 1V DIN, BERFEVIUNES NE, AATFBRFERPSEE
NELBY T %o

Voltage backfeeds to the terminal being tested are permissible only up to a maximum level of 1 V. This voltage

range must be achieved within t = 20 ms from the time of the switch-off.
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The voltage curve over time must continuously fall. Discontinuity of the curve due to positive pulses is not

permitted.
6.20.2 130 Test
E20 HIESH

HRHER 32 K.

E20 test parameters should as per the requirements in table 32.

& 32E20 iR WS

X Table 32 E19 Test parameters, Backfeeds

T {Ef&=\ DUT operating mode 2.c
HIQEB[E Test voltage Vimax-0.2V
MR E Test Temperature Tmax, Trr, and Trin
IB)5T 1 Test case 1 FESE 1 Severity 1 FESAZ 2 Severity 2
R / 210 kQ
s1 FF Open FF Open
52 X Closed X Closed
I&)50 2 Test case 2
R 210 kQ
S1 F Open
S2 F Open
KI.30
K1.30 DUT
s1 <
<=> DUT
= — T x.310UT
S2

14 SN EBF8-E20 Figure 14 Schematic circuit —E20

6.21 E21 ZEBEALEBIYEIEB A E21 Equalizing currents of multiple supply voltages
RV EZENEXNTZRIIBREBLENTIE, MHEZBIR B8R,

RS ERBBETENCBI/RERRATNIERG. REEANTBDEER, MIBAXHHHETHRIE
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For components with multiple supply voltage inputs independent of each other, e.g., if voltage is supplied by 12-
V electric subsystems independent of each other, this test determines the internal independence of these
supply branches.

6.21.1 3K Requirement

AR PNSEIIEBRAGHBIT 100uA, FIEANSEENIREBIRIGBIIRITE.

WIS TINIELDEE Class A,

The equalizing current measured in the test setup must not exceed 100 pA. A single fault must not override or

jeopardize the independence of the supply branches. Functional state A must be verified after the test.
6.21.2 {30 Test

E21 IS HHTRER 33 BXK.
E21 test parameters should as per the requirements in table 33.
=R 33EF21 TR I 30540 Table 33 E21 Test parameters, Equalizing currents of multiple supply voltages

T {Ef&=\ DUT operating mode 1.b

ttest

60s

AT Test Point

Fradte s FUREMIMIINEZ MR
Application of the test voltage between
— Both supply connections

— Additional test points agreed upon with the appropriate department

TBIAEL Number of cycles 1

I1E)50 1 Test case 1

Vtest

32V

1&)50 2 Test case 2

Vtest

-32V
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7 FHR LIS Mechanical loads
7.1  MO1 ¥R EN MO1 Vibration test

RITUA AR IBARE 1S016750-3 SF, GB/T 28046.3 HfT, £ BRAELIFIM TV PR IR
XIFEERENALE, DUT WLZET="ANEN=ESEDAH TN XNLEMEFS aovgURE
DUT, MNABEBERFIRITNL RS G. DUT RBEAFIKIRIEFBRINEARIERIER, XTFEM
TERBVEE, BRIEFRIRGE, EEREGERAMXBIMING 150mm BEENKE,
IESZIRNBIFNREEK : XVHHIN, loct/min,
DEIRMAIDIEPNRETHAIRER 34 2K, BETHHEERILE 15 Fr.
The test is carried out as per ISO16750-3 or GB/T 28046.3, these tests simulate the vibrational load of the
component during driving operation.
For all vibration tests, DUT should be installed in three different spatial directions for testing. For DUT sensitive
to mounting position and direction, the test should cover the mounting space direction of the actual vehicle
design. The DUT shall use the same wire harness and connection plug as the actual loading vehicle. For the
sample parts with the wire harness integrated, the wire harness shall have an additional 150mm free running
length after fixation unless otherwise specified.
Frequency sweep rate requirements for sinusoidal vibrations: logarithmic mode, 1 Oct/min.
All temperature changes during the vibration test should meet the requirements in table 34, and the diagram of
the temperature change curve is shown in figure 15.

= 34 RENNIB SR EXNIK A Table 34 Temperature curve for vibration

B8 Time(min) S2E Temperature °C
0 Trr=20

60 Trin

150 Timin

210 Trr=20

300 Tmax

410 Tmax

480 Trr=20
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15 IREMBIIZE T 8% Figure 15: Temperature curve for vibration
DUT BURZHMNA K, HIBEERE L EEEMNIEFTER. DUT & ASIWMIRINITIN 8E K,

RAKIRER 35 &R HiTo

The vibration test requirements of DUT are selected according to its fixed position on the vehicle. The time

requirements of mechanical vibration test applicable to DUT shall be selected and executed according to table

35.

£ 35 M01 MRS ET B &K Table 35 M01 Test duration for mechanical vibration test

NI E Test item

S Ep [y ST =)
(X %,y 30,2 5h) Test

duration for each spatial axis

MO1-1 RENHIAIE MO1-1 for engine-mounted 1F5%4& &) Sinusoidal 22h
parts BEMIREN Random vibration | 22h
MO01-2 Z53REZ[E MO01-2 for gearbox-mounted 1E9%3& %) Sinusoidal 22h
parts BEAIREN Random vibration | 22h
MO01-3 S ZENIE M01-3 for flexible plenum

- P 1F3%3x 5N Sinusoidal 22h
chamber
MO01-4 {EENEEIE M01-4 On-Transmission/In-

o = REM IR ED Random vibration 16h
Transmission
MO01-5 SBIH{K{TIE MO1-5 for component

P REHNIRED Random vibration 8h

installed on sprung masses
MO01-6 JESEMER{IE MO1-6 for unsprung masses | BEH|I&EN Random vibration 8h
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MO01-1 AT IE MO01-1 for engine-mounted parts
7.1.1 MO1-1 AT EEEAWEE IS
RIWIRNEE DB REANEER T ETF AR IE 2R B A s E IR 4 80BEHRE.

MO01-1 is used for component fixed to the engine.
The vibration of the engine is mainly divided into sinusoidal vibration caused by the unbalance mass force in the

cylinders and random vibration caused by other vibration schemes of the engine.
7.1.1.1 &3K Requirements

DUT A BREDFHE PR EK :
——Xﬁﬂ:@ﬁﬂg’dﬁ#, FPSC &5/ Class A,
DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class A.
7.1.1.2 i35 Test
XIFIEZIRE), WRSHNmER 36 23K, HIMLIE 16 Fim.
——& DUT ZRAABIY S G (F50) BRI E, EMBF 36 EXBVHL 1.
——& DUT L&A 6 T F (Z61) BRI L, EMAFK 36 EXHIHHL 2
——3& DUT JRER KA FIRMIP RN L, 1EMF& 36 EXBIEBL 1+Mh4k 2,
XIFRENIRE), WIRSHNIHER 37 BK, HRBELE 17 Fimo
For sinusoidal vibration, the test parameters should meet the requirements of table 36, and the test profile is
shown in figure 16. For random vibrations, as per table 37 and figure 17, the R.M.S. acceleration value shall be
181 m/s2.
-- Use curve 1 in Table 36 for DUT intended for mounting on engines with five cylinders or less.
-- Use curve 2 in Table 36 for DUT intended for mounting on engines more than five cylinders or more.
-- Both curves maybe combined to cover all engine types on one test.
R 36 M01-1 AEWUE IESZIRTNN IS 2] Table 36 M01-1 Maximum acceleration versus frequency

Bh4% Curve 1 BhZ% Curve 2 BHZ% Curve 1+884% Curve 2

e R %K R 1%k TR
Frequency,Hz | Acceleration,m/s Frequency,Hz | Acceleration,m/s? Frequency,Hz | Acceleration,m/s?
100 100 100 100 100 100

200 200 150 150 150 150

240 200 440 150 200 200

270 100 / / 240 200

440 100 / / 255 150

/ / / / 440 150

15 NITBIRBZE R HH CONFIDENTIAL
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Y 4
250
200 \ | -2
150 -——\——-——-—ﬁ‘”{ 11
100 :
50
0 -
50 100 150 200 250 300 350 400 450 500 X
Key
W frequency, Hz
¥ maximum acceleration, m/s?
1 curve 1 (g five cylinders)
2 cunve 2 (=five cylinders)

16 M01-1 ETINAIE 1FSAiRTNIEMN4% Figure 16 M01-1 Vibration severity curve
& 37 M01-1 REDHAIE BENIRENIEZS 2L Table 37 M01-1 Test profile, engine-mounted parts

BK Frequency,Hz | TEIEZRE NREBWE
PSD, ( m/s?)?/Hz Acceleration RMS, m/s?
10 10
100 10
300 0.51 181
500 20
2000 20
Y
100
10 =
=
AN 7
1 N/
0,1 -
10 100 1000 10000 X
Key

x freguency, Hz
Y power spectral density, (m/s22Hz

17 M01-1 ETHFIE FEVIRENAIEEDZ: Figure 17 MO1-1 Test profile, engine-mounted parts
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7.1.2 MO01-2 Z5)RZE/E MO01-2 for gearbox-mounted parts

MO01-2 ERTEEAZIRBEE NS,
LiRSBIRINEBR DN B BN V@ ™ A B IE s IR ihF0 (S B~ A BOBEH IR o
MO01-2 is used for component fixed to the gearbox.The vibration of gearbox is mainly classified as sinusoidal

vibration caused by mass imbalance and random vibration caused by gear friction.
7.1.2.1 3K Requirement

DUT A BREDFHE MAREK :

——XTF 2T, FPSC TAE Class Ao

DUT test results should meet the following requirements:

-- For all DUT, FPSC needs to satisfy Class A.

7.1.2.2 1154 Test

XITIEZIRE), WRSHNMER 38 2K, HIdhLIE 18 Fim.
XUFRENARED, WINSENFHER 39 2K, WL E 19 Fir.
For sinusoidal vibration, the test parameters should as per the requirements of table 38, and the test profile is
shown in figure 14.
For random vibration, the test parameters should as per the requirements in table 39, and the test profile is
shown in figure 15.

7} 38MO01-2 TIRBNIE IELIRENAKSEN

Table 38 M01-2 Values for maximum acceleration versus frequency

MK Frequency,Hz JOIRE Acceleration,m/s’
100 30
200 60
440 60
Y ,
(mf's®)
Wf -~ :
70 b — e m
60 === b
50— b—15
30 |--
20 p——- b I
10
) >
50

Hey
X, frequency, Hx
maximum aceceleration, ms2

B 18 MO01-2 THRENIE [ForiREntI0EN4% Figure 18 M01-2 Test profile, gearbox-mounted parts
& 39 M01-2 TIRBMAE MEHIRENIZIOSEN Table 39 M01-2 Values for frequency and PSD
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kS DRBRE NREEWE
Frequency, Hz PSD, ( m/s?)?/Hz Acceleration RMS, m/s?
10 10
100 10
300 0.51 96.6
500 5
2000 5

Y n
(mdsy

ol il e B |
_____ - T T T TN
o el o
1 I ]|
—_— =4.=l=t=l4dH
lﬂ [ e e =i, =Sy sty s =y =T |
I S B S T e E o b
- S . vk ol |
T T T TR Lo L. A jldid
R R P S IS N DO e L)
i I [ DA
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il el Sl St o === -r{=p
I - b B o e )
[ T T SO (- A T DU S I TN JHN P 0 7| AN R D L0 g1
1 T
B i i e e |

0.1 1 T EEEL -

10 10000 X (Ho
Fey

A frequency, Hz
% poner s pectral density, (mis2EHz

19 M01-2 TiRSENE FEVLIRTNIIEEIZL Figure 19 MO1-2 Test profile, gearbox-mounted parts
7.1.3 MO01-3 [ ZE{IE M01-3 for flexible plenum chamber-mounted parts
MO01-3 EAETFIFNIMZEETEARME[TEE FRS .
ZMSERNEZERBAODSAEIES BV IEZIRA.

MO01-3 is used for component fixed to the flexible plenum chamber. The vibration of flexible plenum chamber is

mainly caused by the vibration of inlet gas.

7.1.3.1 3K Requirements
DUT MRS RADFE MIAZEK :
——XF 2T, FPSC FHBAE Class Ao
DUT test results should meet the following requirements:

-- For all DUT, FPSC needs to satisfy Class A.

# NITBIFBER HH CONFIDENTIAL

RIS ERPBEBTEACBI/HERRATNAENRG. RKEECATBDERER, NMERAXHONEITHOBIEH. SHIER

FHINERGE=T,

PIEASHERZRAEIRAENIY TN ER.

All information contained in this document is the property of Human Horizons and/or its affiliates. No part of this document may be used, copied,

or given to a third party without HH authorization. All contents are subject to change unless the final specification is available.

51




1EM/FRE Enterprise Standard

L'EA@ E BIR TITLE: BIFBSBEHINZIEEMHE Electrical and Electronic

HUMAN HORIZONS Component Environmental Reliability Specification

/4= DOC No.: Q/HH-TS002-2022 ARZS Rev: 1.0

7.1.3.2 115G Test
HWSHNIHEE 40 B3R, 1HI0EHLNE 20 Fix.

The test parameters should as per the requirements in table 40, and the test profile is shown in figure 20.
& 40M01-3 ZMSZENE FRIRNANSE

Table 40 M01-3 Values for maximum acceleration versus frequency

$REK Frequency,Hz N0IRE Acceleration,m/s?
100 90
200 180
325 180
500 80
1500 80
\rl' L
(mis?)
111 ] -t S S e N T i T 2

150

] e S MR SR N DA WS A N —f—

0 i i i 7 1 >
S0 100 150 200 250 300 350 400 450 500 400 1500 lﬁmx(H”

Hey
¥ fequency, Hz
Y maximum accale ration , mis?

20 M01-3 RMSZENE EXIRaniMns
Figure 20 MO01-3 Test profile, flexible plenum chamber-mounted parts

7.1.4 MO1-4 {ERHZEEE{TIE MO01-4 for Transmission/In-Transmission-mounted parts

MO01-4 JE T L EEET B M MERE BT
BN E F RN A F 2NN IRE.
MO01-4 is used for component fixed to transmission/in transmission for electric drive vehicle.

The vibration type on the transmission device is mainly random vibration.
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7.1.4.1 3K Requirements

DUT MRBREIHE PIREK -

——XUT=HZEH, FPSC TH/E Class Ao

DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class A.

7.1.4.2 35 Test

WRSHNBER 41 2K, WRBLEIE 21 i,

The test parameters should as per the requirements in table 41, and the test profile is shown in figure 21.

& 41M01-4 fERNEBNE FBHIRINARSE

Table 41 M01-4 Values for maximum acceleration versus frequency

MREERE

Acceleration RMS, m/s?

I KL E

Frequency, Hz PSD, ( m/s?)*/Hz

10 5.8

60 5.8

100 9.6

127

500 9.6

700 7.7

2000 7.7

key

A frequency, Hz

Y powerspectal dens ity, (m*SE:FJHz
21 MO1-4 fEEhEERIE NIRRT IEANL: Figure 21 M01-4 Test profile, Transmission parts

7.1.5 MO01-5 BIM{AIE M01-5 for sprung masses-mounted parts (vehicle body)
MO1-5 JEAHFTZEEER (FF) BIHE LTI

# NITBIFBER HH CONFIDENTIAL
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Z BRI F 2 2 AR BT S R0V IRED.
MO01-5 is used for component fixed to sprung masses (vehicle body) , The vibration of car body is mainly
random vibration caused by rough road.
7.1.5.1 3K Requirements
DUT MRS RADFTE MIAZK :
——X{F2EEIBE, FPSC FHHE Class Ao
DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class A.

7.1.5.2 150 Test
RRSHNHER 42 K, WAL LE 22 A,
The test parameters should as per the requirements in table 42, and the test profile is shown in figure 22.

R 42M01-5 BIMANIE FEHIRENANSEN

Table 42 M01-5 Test parameters, random vibration for sprung masses

GIES DB BE DREBFYIE
Frequency, Hz PSD, ( m/s?)?/Hz Acceleration RMS, m/s?
5 0.884

10 20

55 6.5

180 0.25 308

300 0.25

360 0.14

1000 0.14

2000 0.14
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22 M01-5 BMEARAIE FEVIRENAICEZk Figure 22 M01-5 Test profile, sprung masses parts
7.1.6 MO01-6 FEEMAR{IE MO1-6 for unsprung masses-mounted parts (wheel, wheel suspension)

MO01-6 ERTZRERE (F%, BE) FRMA LT
IEERMHABVR TN T B2 ARSI BT IS BB LR R

MO01-6 is used for component fixed to unsprung masses (wheel, wheel suspension) .The vibration of

unsprung masses is mainly random vibration caused by rough road.
7.1.6.1 3K Requirement

DUT MRBRRIHE N IAREK :

——XYTEESE, FPSCHMSE Class Ao

DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class A.

7.1.6.2 115 Test
HIWSHRTHER 43 23K, HNRHENE 23 Fir.

The test parameters should as per the requirements in table 43, and the test profile is shown in figure 23.

& 43 M01-6 FFRMEAMIE FEHUIRINIAIDSEN

# NITBIFBER HH CONFIDENTIAL
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Table 43 M01-6 Test parameters, random vibration for unsprung masses

GBS INEKIBZRE NREBWE
Frequency, Hz PSD, ( m/s?)?/Hz Acceleration RMS, m/s?
20 200
40 200
300 0.5
107.3
800 0.5
1000 3
2000 3
v T
sy
____I'.__:'L:._'.L_r_f..".
E = o ooy =iz
e e by ad
LI Y L v =
100 === === == Fip o=l =g =4 —l-j=ldp
EEEEEEEE= FEEEREE BT I e = = = S D
= === —|—|—|-|-|-|-————'——+—1—I—|—'—l-|
St T S S N, - AP 3 it iy Sy S g o ¥ 1
R e ST B a e LD Ly
i i ] i 11
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v power s pectral density, (M2 HZ

23 M01-6 FEBMANIE FEVLIRTNA3EAIZL Figure 23 MO01-6 Test profile, unsprung masses parts
7.2 MO02 #HPE5 M02 Mechanical shock

RPNAIMIEARAE 15016750-3 B% GB/T 28046.3 T, TRIRLIEIM

S——\

GITU P AZ BN P .

The test is carried out as per ISO 16750-3 or GB/T 28046.3, it mainly simulates the mechanical impact of vehicle

movement.

7.2.1 MO02-1 FTEBSHESZ{ M02-1 All EE components

BRTHEBEITBSTEMH, RLELEMEIBEONBENER MREHNE IR PE 5.

This test simulates the mechanical load on the component, e.g., when driving over curbs or in the case of car

accidents.
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7.2.1.1 3K Requirement

DUT MRBREIHE PIREK -

——XYTE BT E:, FPSC FHMSE Class Ao

DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class A.

7.2.1.2 35 Test
HISHRTHER 44 K.

The test parameters should as per the requirements in table 44.

& 44 MO2-1 WP TR SEN
Table 44 M02-1 Test parameters for the body and frame

T {E#&=§, DUT operating mode 2.ao0r2.c
[B{ENDRE Peak acceleration 500 m/s?
JPERFERETIE) Shock duration 6ms
PEE FIF5%
Shock form Half-sina

MO ELEBPEHE
(X, Y, *Z)
Number of shocks per direction
(£X, 1Y, #7)
7.2.2 MO02-2 ZFE|JFIZEM{IIE M02-2 For doors and flap
M02-2 BRIFTEEAZEI ). FiftE. TEMEMENTHHE, BRE REREFBIOXANIRENS
NDRPeE Lo

This test simulates the acceleration forces of component that are installed in doors, hoods or liftgates and which

10

are subjected to high accelerations during opening and closing.
7.2.2.1 3K Requirement

DUT MIRBRIHE N IREK -

——F("H:Q“[P@“Mi FPSC Z25%E Class Ao

DUT test results should meet the following requirements:

-- For all DUT, FPSC needs to satisfy Class A.
7.2.2.2 1159 Test

HIBRSHNIHE

=

\

R 45 B3R

The test parameters should as per the requirements in table 45.

15 NITBIRBZE R HH CONFIDENTIAL
KIS SERYBET A CTBN/SAE R ATNMENG. REEANCBDERR, NMERAIERTHTHIEIEHR. SHEER
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& 45M02-2 F[ JMIERAIE WP SIS

Table 45 M02-2 Test parameters for door and flap

Installation position

T {E#& =, DUT operating mode 2.c

[E{&EN0IRE Peak acceleration 300 m/s2 *

JPEE54EREY8) Shock duration 6ms

PEER FIE%

Shock form Half-sina

PEHE BRISKREPEH LG

Shock direction Simulate the impact direction of the vehicle
LZRNE BLISRERRNE

As per the installation conditions in the vehicle

ZAEXIT, Installation area

YPEEIREN Number of shocks

Engine hood, Motor hood

BRI, 5507 Driver’s door 100000 *
3&22|"] Passenger’s door 50 000 *
TFRE R 30000 *
Liftgats/rear gates

RN, BHRME 3000 *

7 B DUT RS NRENE, NARRSPERE. *WEHMEK, KB CTs.
Notes:If the component is installed in several installation areas, the highest number of shocks must be applied.

*|f there are others requirements, as per CTS.

7.2.3 MO02-3 Z51R2E/E MO02-3 For the gearbox
M02-3 AT EEAEZIRSESUENTIE, BRI REA S DIREREPRENS R PE LT

)00

This test simulates the acceleration forces of component that are installed in the position in or on the gearbox

and which are subjected to high acceleration during pneumatic powered gear-shifting operations.

7.2.3.1 3K Requirements

DUT MNABREDFHE MAREK :

——XYITEESE, FPSC FHMSE Class Ao

DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class A.

# NITBIFBER HH CONFIDENTIAL
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7.2.3.2 15 Test
HESHNIHEE 46 B3R,

The test parameters should as per the requirements in table 46.

xR 46 M02-3 TIRSBMAIE VIMHUPH IS AN Table 46 M02-3 Test parameters for the gearbox

Number of shocks per direction
(X, 1Y, £7)

TF&EZ 2.a0r2.c
DUT operating mode
BENNRE HEHDEEN
Peak acceleration to be agreed between customer and supplier.
PRSI IE 1ms
Shock duration
PEFI FIE%
Shock form Half-sina
BMOOLNPEHE
(X, Y, %7) HEISDEEN

to be agreed between customer and supplier.

7.3 M03 BHEKSE MO3 Free fall

R DUT B HEAE R E _LBYIET.

This test simulates the free fall of a component to the floor.
7.3.1 E3K Requirement

DUT MRS RADBHE FIAEK :

——XF S, FPSC FHAE Class Co

——DIBNRRESHH I DUT HTIRE, HBUERMNERSHFAMMNNE RERI.

——30R DUT BIINEHIR, RORIRINBICRAIRRIRE Do
DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class C.

--the DUT must be evaluated visually with the naked eye and tested for loose or rattling parts by means of

shaking.

-- If DUT has external damage, the damage should be recorded in the test report.

7.3.2 5 Test

AINR AR IBFRE 1S016750-3 B GB/T 28046.3 {7, NS HNOBER 47 XK.
The test is carried out as per ISO 16750-3 or GB/T 28046.3 with the following parameters as Table 47.

# NITBIFBER HH CONFIDENTIAL
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R 47 M03 BBESEIRIGSE Table 47 M03 Test parameters for Free fall

T {Ef& T\, DUT operating mode l.a

EESE Drop height im

DUT ESEIETSH Impact surface R+ IHE Concrete floor

BIRE 3D DUT IR RE TN N [GQESE —YR. For each of the DUT one drop
Test cycle in both directions of a spatial axis (DUT: 1st+X,2nd: £V, 3rd: +Z)

7.4  MO04 {)EZKR5 M04 Stone impact test
B RERBNENSEY, ZEFEATITHBE.

This test Simulate the parts installed in the exposed position, which are subjected to stone impact.
7.4.1 E3K Requirement
DUT A BREDFHE MAREK :
——XYTEEZE, FPSC FHA/E Class Co
——DZUBTRREENSINN DUT TS, HBRIERNE RS FAMINERHRIT.
DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class C.
--the DUT must be evaluated visually with the naked eye and tested for loose or rattling parts by means of
shaking.
7.4.2 115 Test
HRABIR/E 150 20567-1 PHINI/SE B, XIS HIIAHER 48 BKo
The test is carried out as per ISO 20567-1, test method B, with the following parameters as Table 48.
& 48 M04 VO HT RIS LY Table 48 M04 Test parameters for Stone impact test

T {E#&=, DUT operating mode l.b

IFEEYFIRIFIE Quantity of blasting | 5008

medium

1438 [F /] Test pressure 2 bar

IGENgp ) ROBHERFRL, TEHRE 150 11124-2, RIE 4mm 2 5mm

Blasting material Hard-cast granular material as per ISO 11124-2, grain size 4 to 5 mm
NG )P EE Test surface on DUT FIE OB BT 8E All surfaces that are freely accessible on the vehicle
PEHAE Impact angle 5B EE 54°KA 54° to blasting direction

WIRE ZAREOPEIHRRE, NEINE IS0 20567-1

Test equipment Multi-stone impact test device as per I1SO 20567-1
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BINEIE Test cycles
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8 SIERLAET Climatic loads
8.1 C0l g5 col High-/low—temperature storage
BRI R P B RZ ARG

This test is Simulates the temperature load on the component during storage and transportation.
8.1.1 3K Requirement

DUT ANABREDAHE TR EK :
——XTF2FTZMH, FPSC TAE Class Co
DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class C.
8.1.2 {3 Test
IRYBIREE 1SO 16750-4 3%, GB/T 28046.4 AV A M, CO1 HINSENIHET 49 BK.
clo1 SIREEANSERE, FHTAKSENIL.
The test is carried out as per ISO 16750-4 or GB/T 28046.4, with the following parameters as Table 49, after this

test, five-point parameter test shall be conducted.
&R 49 C01 SEKEHME 1TI0SE] Table 49 CO1 Test parameters for High-/low-temperature storage

TR

DUT operating mode

l.a

AE 2 MEVR, & MEIRIIE 24 1
HR AR (B 12\ Trn SEMER 12 /\FH T SERE)

Test duration and test
2 cycles for 24 h each (consisting of 12 h storage at Tmin and 12 h

temperature
P storage at Tmax each)

8.2 (02 EE#RE C02 Temperature steps
BLEHERAORERE NG TR,

This test simulates the working state of the component at different ambient temperatures.
8.2.1 E3K Requirement

DUT A BRIDFHE MAREK :

——XYTEETE, FPSC FHAMSE Class Ao

DUT test results should meet the following requirements:

-- For all DUT, FPSC needs to satisfy Class A.

8.2.2 5 Test

MRIBFRVE 150 16750-4 8§, GB/T 28046.4 PANHIN/T A M, CO2 IHINSHEIHETR 50 B XK,
The test is carried out as per ISO 16750-4, with the following parameters as Table 50.
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R 50C02 {BRIB/T 3821 Table 50 CO2 Test parameters for Temperature steps

THREIRN
DUT operating mode

SZNREAE 2.c, HMBERT 2.2
During the parameter test (functional test) operating mode 2.c,

otherwise operating mode 2.a

WERE

Test temperature

1ZIRE 24 FoREZ 140 DUT FIDEE 7.
BTMELPRELHN 5°C
A temperature profile as per Figure 24 must be applied to the

DUTs. The temperature change per increment is 5 °C.

WM

Test sequence

DUT £ MRESRRFGEITEERN, REBEHTSENN (T

i)
The DUT must be held at every temperature increment until it
completely maintains the temperature,

Then a parameter test (functional test) must be performed.

Trnaxd

Trr

Temperature

120 180 240 300
Time

24 C04 RRE T HIL-REMBE Figure 24 C04 Temperature profile for Temperature steps

8.3 €03 {f§81zfT C03 Low-temperature operation
BRI RR R N RS,

This test simulates the temperature load of the component under low temperature.

8.3.1 E3K Requirement

DUT INASRNIHIE TIARRRK :

——XTEHSEHE, FPSC

= E Class A,

DUT test results should meet the following requirements:

# NITBIFBER HH CONFIDENTIAL
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-- For all DUT, FPSC needs to satisfy Class A.
8.3.2 i3 Test
MIAIBIRE IEC 60068-2-1 5 GB/T 2423.1 HifT, CO3 WS HNIHER 51 Ko
The test is carried out as per IEC 60068-2-1 or GB/T 2423.1, with the following parameters as Table 51.
F 5103 KRBT IS Table 51 C03 Test parameters for Low-temperature operation

TEET 12 /\Y 2.a512 N\ 2.¢ (Upmin) 212 N\ 2.a>12 /NN 2.c (Us)
DUT operating mode 12 hll.a=>12 hll.c (Ugmin) 212 hl1l.a>12hll.c (Ug)

1420718 Test duration 48 h

IS Test temperature Trmin

8.4  C04 tNPRE C04 Repainting temperature
BLANRE LI R P B RS2 B

This test simulates the temperature load of the component during repainting.
8.4.1 3K Requirement

DUT NABREDFHE TAREK :

——XIF 2T ZMA, FPSC TR Class Ao

DUT test results should meet the following requirements:

-- For all DUT, FPSC needs to satisfy Class A.
8.4.2 {59 Test

MRIEHRVE 150 16750-4 5§, GB/T 28046.4 PRYJTEN(T, CO4 IHINSHNIHER 52 B XK.
The test is carried out as per ISO 16750-4 or GB/T 28046.4, with the following parameters as Table 52.
R 52C04 INPRE RIS EN Table 52 CO4 Test parameters for Repainting temperature

T {E#& 7, DUT operating mode 2.a

HEFENEFRNIDRE 130°CRAT 15 o8, 110°CHRMET 1
Test duration and test temperature | 15 min at 130°C, 1hat 110°C

85  CO5RE)PTEHE (F7K) CO5 Temperature shock (with housing)
BESEETUEPPEINEER TN EIIENEE N E.
This test simulates the thermal load of a component imposed through shock-type temperature changes during

vehicle operation.

8.5.1 E3K Requirement
DUT MNABREDFHE MAREK :
——XYTEEZE, FPSC FTA/E Class Co
—— B RNMB-NTEUARE, RIERZREAN.

DUT test results should meet the following requirements:
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-- For all DUT, FPSC needs to satisfy Class C.

-- If the test medium is fluid, the fluid shall not be immersed after the test.
8.5.2 15 Test

HIHKIBARE IEC 60068-2-14 B, GB/T 2423.22 {17, CO5 HWSHRIHER 53 K.
The test is carried out as per IEC 60068-2-14 or GB/T 2423.22, with the foIIowmg parameters as Table 53.

& 53C05 EEPE (F7RA) HBRBSH

Table 53 CO5 Test parameters for Temperature shock (with housing)

T {E#& =, DUT operating mode 1.b

RIEEE Lower temperature Tomin
B)RE Upper temperature Trmax
RESEBETE Dwell time SERIERH /G 15 D

15 min after the component has achieved the temperature condition

BgEE (2525, MR | <30/
)

Transfer duration <30s

(air - air, medium -medium)

AT Nc BURIRIA B S5 PiafTRTauRIR

Test fluid for test Nc Fluid in which the component is operated in the vehicle

38 WFARZBERIAD TER DUT, 1R IEC 60068-2-14 Na T30, XU
Test DREARIADP TIEHI DUT (IPX8) , 1RHE IEC 60068-2-14 Nc #HTIN3G (38

PR DUTIRA, {213 DUT FTBENIEZEDHK 25 mm BIHADRIEELS) -
As per DIN EN 60068-2-14 NA for components that are not permanently
operated in a fluid.As per DIN EN 60068-2-14 Nc for components that are
permanently operated in a liquid (IP X8).The DUT must be immersed so that all
sides of the DUT are covered by at least 25 mm of the test fluid.

BIREIE Test cycles 100 *

STEFUEEMER, HKHE CTS, Notes: If there are others requirements, as per CTS.

8.6 C06RE)PTd (FLRA) C06 Temperature shock (without housing)

BLEM TS RABER T, BIRBEHEEENTEM.
RARLUEB T AH RN A
This test simulates the reliability of a component without housing subjected to a rapid change in temperature.

This test is to be applicable to component without housing and mechanical parts.
8.6.1 3K Requirement
DUT RS RADFTE FIAZK :
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——XTF 2T, FPSC FHME Class Co
DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class C.

8.6.2 I3 Test

HIOMKIBARE IEC 60068-2-14 BX, GB/T 2423.22 H1fT, C06 HNSHRIHER 54 Ko
The test is carried out as per IEC 60068-2-14 or GB/T 2423.22, with the following parameters as Table 54.
& 54006 BEDPEH (LK) HERSH

Table 54 C06 Test parameters for Temperature shock (without housing)

T {E#&={, DUT operating mode l.a
HILEE Lower temperature Trmin
RE)RE Upper temperature Tinax
=868 Dwell time B8R 2E 15 2%
15 min after the component has achieved the temperature condition
0¥/ Transfer duration <10s
TBINENE Test cycles 300 *

STEFUEEMER, KB CTS, Notes: If there are others requirements, as per CTS.

8.7 €07 th&E %8 (YNER) CO7 Salt spray test with operation, exterior

RIS SA S H AKX F B I08Y 57

This test simulates the load of the component imposed by air and water containing salt.
8.7.1 3K Requirement

DUT MRS RADFE MIAZK :

——XF2 T, FPSC FHAE Class Ao

—— @it IE SN o

DUT test results should meet the following requirements:

-- For all DUT, FPSC needs to satisfy Class A.

-- Product identification and labels shall be clearly visible.
8.7.2 i1\3% Test

I IBARE IEC 60068-2-11 B, GB/T 2423.17 {7, CO7 HWSHRIBHER 55 BKo
The test is carried out as per IEC 60068-2-11 or GB/T 2423.17, with the following parameters as Table 55.

Zx 55C07 HEREW OMB) HIWSH

Table 55 CO7 Test parameters for Salt spray test with operation, exterior
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TR SN ES . BERA 1/)\WizfTH 2.8 A 1/NFBITAR 2.c
DUT operating mode HFBEIEMES: BITHIN 2.a

During the spray phase: 1 h of operating mode 2.a and 1 h of operating mode 2.c

intermittently, During the rest period: operating mode 2.a.

WNIWRE

Test temperature 35°C

IR BMARBIAE S 8 /)\ WA g0 4 /)\iE2 LB (& 25)

Test cycle Each test cycle consists of a spray phase of 8 h and a rest phase of 4 h as per Figure 25.
BIREE 12 MEIR*

Number of test cycles

ST BEEMEK, KB CTS. Notes: If there are others requirements, as per CTS.

On
Spraying phase
Rest phase
off — ———+— —+— >
4 8 12 t(h)
I.c
ll.a

Electrical operation

25 FHERI (M) -IFHNER
Figure 25 Salt spray test with operation, exterior — spray phases

8.8 €08 thE %8 (FAER) CO8 Salt spray test with operation, interior
B S ER T S A ER KT F B M08 7.

This test simulates the load of the component imposed by air and water containing salt.
8.8.1 E3K Requirement

DUT MR SR E TIREK :
——XYF2EEIE, FPSC TR Class Ao
——REBEKHE TR

1 NGBRZEER HH CONFIDENTIAL
TS SEEHETEACBI/REXRATINIENRGE. REEATBDEER, MIEEENETLOBIER. ERRER
ERNEREBE=T. MBASTERERANIBINAENDIMENEXR.
All information contained in this document is the property of Human Horizons and/or its affiliates. No part of this document may be used, copied,
or given to a third party without HH authorization. All contents are subject to change unless the final specification is available.

67




1EM/FRE Enterprise Standard

3 ':A.]E .]EI SR TITLE: BIFBRTBIEIMNEZTFEMMST Electrical and Electronic
HUMAN HORIZONS Component Environmental Reliability Specification

/4= DOC No.: Q/HH-TS002-2022 ARZS Rev: 1.0

DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class A.
-- No salt water is allowed to enter the product
8.8.2 113 Test
HIHKIBARE IEC 60068-2-52 B, GB/T 2423.18 {17, CO8 HINSHIRIHER 56 Ko
The test is carried out as per IEC 60068-2-52 or GB/T 2423.18, with the following parameters as Table 56.
7= 56 C08 HFIHW (RF) XIS
Table 56 C08 Test parameters for Salt spray test with operation, interior
TRERN DA ES . [BERA 55 DIPENGITAI 2.2 705 DEENTTHIN 2.
DUT operating mode HBIEME: BfTHI 2.a
During the spray phase: 55 min of operating mode 2.a and 5 min of operating mode

2.c intermittently

During rest phase: operating mode 2.a

WIVRE

Test temperature 35°C

WIRBIA FMARBEIES 8/)\NIETRNE, 4/)\NEENE (E26)

Test cycle Each test cycle consists of a spray phase of 8 h,a rest period of 4 h and 12h humidity

as per Figure 26
WIEINEE 2 MBIA*

Number of test cycles

T BEEMER, {KHE CTS, Notes: If there are others requirements, as per CTS.

on -
Spraying phase

Resting period
Off 1 t + 1 f + + t + 1 + -
4 8 12 t[h]

Off-grid parking
min Electrical operation

1 cycle

26 EAEIRIE (REL) -IFDAMES Figure 26 Salt spray test with operation, interior — spray phases
89  C09 8REXEFN C09 Damp heat, constant
BB R Z BB DT .
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8.9.1

8.9.2

This test simulates the load of the component through damp heat.
5K Requirement

DUT ANABSREDAHE TAREK :

——XF 2T, FPSC FHAE Class Ao

——8 7 RBT RS,

DUT test results should meet the following requirements:

-- For all DUT, FPSC needs to satisfy Class A.

--a parameter test must be carried out every 7 days.
38 Test

IO IBARE IEC 60068-2-78 X, GB/T 2423.3 11T, CO9 IHMSENIHEBE 57 B Ko
The test is carried out as per IEC 60068-2-78 or GB/T 2423.3, with the following parameters as Table 57.
& 57 C09 BB KIS 4N Table 57 CO9 Test parameters for Damp heat, constant

T {E#ET\, DUT operating mode 2.a

IR E Test temperature 40°C

25 E Humidity 93% RH

N I0FFEEHT 1G] Test duration 21 Days

8.10

8.10.1

8.10.2

C10 JZIABIR C10 Damp heat, cyclic
BESETRIEDP ST REFRY MENERE SH XY B REI08YAIET .

This test simulates the thermal load of the component imposed through cyclic temperature changes at high
humidities during vehicle operation.

5K Requirement

DUT MRS RADFHE MIAZEK :

——XF 2T, FPSC FBAE Class Ao

—— iR RNEENFIRADBEMNE, SHET—RSENH.

DUT test results should meet the following requirements:

-- For all DUT, FPSC needs to satisfy Class A.

--a parameter test must be carried out after the test temperature have been reached.
1336 Test

HIMKIEIR/E IEC 60068-2-30 B, GB/T 2423.4 {7, CLOXINSHIIHER 58 B XK,
The test is carried out as per IEC 60068-2-30 or GB/T 2423.4, with the following parameters as Table 58.
F 58 C10 JBABIA T I8S ! Table 58 C10 Test parameters for Damp heat, cyclic

T {Ef& T\, DUT operating mode 2.a

B0 8) Test duration 144 h
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IS ZT{K Test variant Z5{AX 1 Variant 1 as per Figure 27
HINEE Upper test temperature | 55°C
HIUTBIREIE Test cycles 6
| |
| |
| 95% | 959,

RH | | 90%

|
|
|
|
|
55 \ | ‘
I | \
N\ ~
RT | : \
| ; \
|
25 | . A
| |
«3h-pe 9h > 3h P 9h >
- 24h | cycle >

27 B INVEIMT IS E T 8 4% Figure 27 Test profile for Damp heat, cyclic

8.11 Cl11)BMEIR-2555 C11 Damp heat, cyclic (with frost)
BESETRIED ST REFRY MENERE SH XV B HEI08Y R,
This test simulates the thermal load (including frost) of the component imposed through cyclic temperature
changes at high humidities during vehicle operation.
8.11.1 E3K Requirement
DUT MRS RADFHE FIAZEK :
——XF 2T, FPSC FHBAE Class Ao
DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class A.
8.11.2 11050 Test
HIMKHEHR/E IEC 60068-2-38 S GB/T 2423.34 {7, ClLIXRNSHNIHER 59 BXK.
The test is carried out as per IEC 60068-2-38 or GB/T 2423.34, with the following parameters as Table 59.
& 59 C11 BAEBEIA-E5E 1113852 Table 59 C11 Test parameters for Damp heat, cyclic (with frost)
TEET B8R, 40 %D 2.a K0 10 /%D 2.cIntermitting 40 min operating mode
DUT operating mode Il.a and 10 min.operating mode Il.c each
RIS NG Test duration 240 h
TBINEIE Test cycles 10 (B 28 B3K) (as per Figure 28)
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25 T
-10 T :ﬂ‘—bjﬂ—b‘—bi—b"—b"—b
:1‘_5h <k ' T1.5h 1h 1‘.5!‘:: ah ! 7.5h :
] ! ! : ih o.sn 3h 0.5h <h
24h / Cycle
a) BI 5 MBINEET{HHIZ a) Profile for first five cycles
RH 93% * ; ; ;
650 | : | . .

8.12

8.12.1

8.12.2

<« r< <« > <> R >
:1.5h ' 4h 1.5h: 1h 1.5h: 4h :1.5h 9h
- -

| 24h / Cycle

b) /& 5 MEMNESE T EIZ: b) Profile for last five cycles
28 SEIVBEIR (4558) 98 Figure 28 Test profile for Damp heat, cyclic (with frost)

C12 BESABE 1M €12 Harmful gas test
BLEESAXTHE (B2 FEEHIERMAF0FTX) BITEmMmit,

This test simulates the influence of harmful gases onto the component, particularly onto its plug contacts and
switches.

3K Requirement

DUT MRBERRDHE FIREK -

——XVTF2FTZM, FPSC TASE Class Co

——NRRIEFENET XSRS (WE) BEABMA, NEBVNANITFNETER.

DUT test results should meet the following requirements:

-- For all DUT, FPSC needs to satisfy Class C.

--the contact resistances of switches and contacts must be measured. The measured values must meet the
specifications.

138 Test

HIKIBIR/E IEC 60068-2-60 3% GB/T 2423.51 HfT, C12 IXINSHNIFKER 60 K.
The test is carried out as per IEC 60068-2-60 or GB/T 2423.51, with the following parameters as Table 60.
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R 60C12 BESAEM 130324 Table 60 C12 Test parameters for Harmful gas test

T {E#&=, DUT operating mode l.b

Y2E Temperature Tar

SEE Humidity 75%RH

BESIEKRE SO, 0.2ppm

Harmful gas concentration H,S 0.01ppm
NO, 0.2ppm
Cl, 0.01ppm

1 I0FFERAY|G) Test duration 21days

8.13 C13 [H¢485Y C13 Solar radiation

8.13.1

8.13.2

RILPEICIRGIA RINE XY T B B0,  F B e+ XA R B4

This test simulates the influence of sun radiation and UV light onto the component. It is mainly aimed at the
resistance to sunlight of the material.

5K Requirement

DUT MRBREIAHE NIAREK -

——XYTEEZEY, FPSC BA/E Class Co

——NRNERBIURIRESEN/SOIN DUT HTKRSE, BBNE/MMINERN, MORARBREDPHEEE
o — T IS,

DUT test results should meet the following requirements:

-- For all DUT, FPSC needs to satisfy Class C.

--the DUT must be evaluated visually with the naked eye.Changes or damage must be documented in the test

report and evaluated with customer.
1438 Test
RIAKIBFRE DIN 75220 #1177, C13XHKSHENBER 61 XK.

The test is carried out as per DIN 75220, with the following parameters as Table 61.
FR 61C13 YIRS HI0SE Table 61 C13 Test parameters for Solar radiation

T {Ef& T\, DUT operating mode l.a

HIAE N Test profile RIBEAH-A0L 4522|878 DIN 75220 FAFLEIRINE TN

The test profiles as per DIN 75220 must be used depending on the

installation location of the component.

L LEIEINERZR G IR NZF3 DIN 75220 % 2 0% 5 PR z-Out
Components in the exterior Use of the Z-OUT profile as per Table 2 and Table 5 of DIN 75220
ot A TN e R7FH DIN 75220 FRIRIAST Z-IN1
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Components in the interior Use of the Z-IN1 profile as per DIN 75220
B0 IF420Y(8) Test duration 25 K (15 KT8, 10 KEBE) 25days (15 daysdry, 10 days
humid)
TBIRENE Test cycles 1

8.14 C14 PBHZL C14 Dust test
BLUS T 2 PSS B AL 7S

This test simulates the dust load of the component during vehicle operation.
8.14.1 3K Requirement

DUT MNASRAIH B TR EK :

——Xj¥$“[3§'§“81¢, FPSC F/# B Class Ao

DUT test results should meet the following requirements:

-- For all DUT, FPSC needs to satisfy Class A.
8.14.2 140 Test

HIKIBARE 1S0 20653 HfT, Cl4 HWSHNIHETR 62 BKo
The test is carried out as per ISO 20653, with the foIIowmg parameters as Table 62.

+R 62C14 [fHL WIS EN Table 62 C14 Test parameters for Dust test

T {E#&3f, DUT operating mode For electrical/electronic components: 2.a.For mechatronic components: 2.c

and 2.a intermittently.

I IGIEE Test setup FEEATNHMG, 1BHE 1S0-20653, Vertical flow direction as per ISO 20653.
KRB LFR R CTSHE (BBIPERNE 57) » BRSPS REREENTEN
Degree of protection to be SNER, FHREBEATETIZMAER, As specified in the CTS
achieved (protection degree as per Table 57) , The protection degrees should meet

the requirements and be approved by HUMAN HORIZONS engineers.

I I0IF L Y|8) Test duration 20 MEIR, B MBI 20 %P 20 cycles of 20 minutes each
11,38 /E HA Test sequence 5 D5 T E->5 FMD 2 >15 550E2 IF 5 min 2.c>5 sec dust >15 min 2.a

& 63 IS RITIBENX

Table 63 Definition for protection degree

DR RVIE B L EERY Bh LE 2 RD B Ru BBt

Protection code Protection against ingress Protection against contact
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0 vuUak nd vl ak
not protected not protected
1 >p50mm EHAFRL T
>b50mm solid foreign objects Back of hand
) >$12.5mm BRI F18
>b12.5mm solid foreign objects finger
3 >$2.5mm EAFKI T8
>b2.5mm solid foreign objects tool
4 >p1.0mm E{EFRT bi=154
>b1.0mm solid foreign objects wire
5K laEN Kil=£54
dust wire
6K gard) bid=54
dust wire
8.15 C15BHIK (IPXO~IPX6K) C15 Water protection (IPXO~IPX6K)
BRLUSFTRIRED, KUBBEHINITE,
This test simulates the load of the component when subjected to water.
8.15.1 E3K Requirement
DUT MRS RADFE MIAZK :
——XNF LTI, FPSC Fim,E Class Ao
—— @A ADITFEKEN.
DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class A.
-- The ingress of water is not permissible.
8.15.2 1138 Test

IIKIBERE 150 20653 14T, C15 MBS HNIHER 64 BKo

The test is carried out as per ISO 20653, with the following parameters as Table 64.

F 64 C15 BHK 3852 Table 64 C15 Test parameters for Water protection

Required degree of protection

THRER IBERE, 195D 2.aF0 1 0%P 2.c
DUT operating mode Intermitting 1 min ll.a and 1 min ll.c each
L REHKEFR 2R CTS MIE (BOiPFRE N INFR 59)

BB IFSRBRELANTBATNER, HRBEAzBITREM
BU[EE., As specified in the CTS (protection degree as per Table 59)

The protection degrees should meet the requirements and be approved by
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HUMAN HORIZONS engineers.
R 65 PHKFRIZEN Table 65 Definition for protection degree of water
FAKRIBRS  hXKEK PHK RS FHAK K
Protection code Protection against ingress Protection code Protection against ingress
0 vk 5 SIRETK
not protected high-velocity water
1 EE=REPIN 6 OB S IR I K
water drips strong high-velocity water
2 1577 K 6K 12 R SIRIEX
water drips with enclosure inclined by strong high-velocity water with
15° increased pressure
3 BK 7 LNENERIN
water spray temporary immersion in water
4 K 8 EERK
splash water continuous submersion in water
4K 1B MK 9K S & /RGBT water
splash water with increased pressure during highpressure/steam-jet

8.16 C16 KMKIK)PTE C16 Temperature shock with splash water
TR ZE 3P IK I BY 05 2K XY B e N0 8Y D167 o

This test simulates the load of the component when exposed to splash water as it occurs when driving through

puddles.
8.16.1 E&3K Requirement

DUT MNAERAHE N IREK
——XYF2EEIBE, FPSC TR Class Ao
——RENER

DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class A.

-- The ingress of water is not permissible.
8.16.2 134 Test

HIMKIBARE 1S0 16750-4 5§, GB/T 28046.4 11T, C16 HNSHRIHER 66 BKo
The test is carried out as per ISO 16750-4 or GB/T 28046.4, with the following parameters as Table 66.
& 66 C16 KMIKIKPE HISE

Table 66 C16 Test parameters for Temperature shock with splash water

| TireR | IR RN ST DT AR T T/ 2.
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DUT operating mode WRINETRN EMHAERZITTOEIER N LIF: B8 2.a&2.c

If the component is not operated with operating load during driving
operation:2.a during the entire test.If the component is operated with

operating load during driving operation:2.a and 2.c intermittently.

WI5E R DUT NIIREINIRE, /S0 DUT BRI K
Test procedure Heating of the DUT to test temperature.Then cyclical exposure of the DUT

with splash water.

BINFEEY18) Cycle duration 30 b (LB 29 Z3K) 30 min (as per figure 29)

IR E Test temperature Trnax

PREIFERIA S%K, 2EBESEN % OTRBNBRL (818 150 12103
Test medium for splashing 1) » DIRIRESLBIREAZE,

Tap water containing Arizona dust in a weight percentage of 3%, fine as

per ISO 12103-1. Permanent mixing must be ensured.

Tl JORE Water temperature 0 2+4°C 0to +4°C

M0 18) Splashing time 3s
KBRS Water flow ENREESRE 3 2 4 F 3to 4 liters per splash/nozzle
S DUT 28R 300mm Z 350 mm

Distance between nozzle and DUT 300mm to 350 mm

BIREIE Test cycles 100
TR RN MBS PR RN E,

Notes: When performing the test, the as-installed position of the component in the vehicle must be simulated.

on -
&
§
o Off
0 4
B t, = 30 minutes
g e
g
4 t, = 14:57 minutes:
8 Il.a

L ty= 3 seconds
i ( (1 cycle)

1 NGBRZEER HH CONFIDENTIAL
TS SEEHETEACBI/REXRATINIENRGE. REEATBDEER, MIEEENETLOBIER. ERRER
ERNEREBE=T. MBASTERERANIBINAENDIMENEXR.
All information contained in this document is the property of Human Horizons and/or its affiliates. No part of this document may be used, copied,
or given to a third party without HH authorization. All contents are subject to change unless the final specification is available.

76




1EM/FRE Enterprise Standard

LEAISE

HUMAN HORIZONS

2FR TITLE: BFB[IBEEINS O TN Electrical and Electron
Component Environmental Reliability Specification

ic

WS DOCNo.: Q/HH-TS002-2022 ARZS Rev

: 1.0

29 KR 36-0F M BT |8 Figure 29 Splash water test splashing times

8.17 C17323%)KIK)PT €17 Temperature shock — immersion
BIEAR A K PN RSB E

This test simulates the load of the component when immersed into water.

8.17.1 3K Requirement
DUT MNAERAIHE NIREK

——XYTE BT E, FPSC HASE Class Ao

——1R4E 150 20653 WVIVATIRHIFPIEE IP X7,

DUT test results should meet the following requirements:

-- For all DUT, FPSC needs to satisfy Class A.

--The degree of protection IP X7 as per ISO 20653 must be achieved.

8.17.2 138 Test
1 IUKIBIRE 150 20653 1T,

C17 HWSHNHEE 67 BXK.

The test is carried out as per ISO 20653, with the following parameters as Table 67.

R 67 C17 2K PE 134 Table 67 C17 Test parameters for Temperature shock —immersion

TR
DUT operating mode

WRISETRN BT TIEER N LIF: 2.a

WRSF TR AR ZTRENER P LE: 2.c

If the component is not operated with operating load during driving
operation:2.a.If the component is operated with operating load during

driving operation:2.c.

HIHE

Test procedure

% DUT JIDFRE Topma BE M MREF 15 DHETERAHE RSP 5
P, {545 ouT BOPTBEMIBERZD 25 mm HINTEBEE.

Heat the DUT to Top,max, hold at Top,max until the DUT completely
maintains its temperature plus 15 min.Completely immerse the DUT into
the test medium within five seconds so that all sides of the DUT are

covered by at least 25 mm of the test medium.

RIET TR Test medium

5%V 0°C{EEE 2R 7K 0 °C cold water with a salt content of 5%

2YSEYIE) Immersion time

5 min

TBINEIE Test cycles

20

8.18 (18 &/ZS55Y C18 High-pressure cleaning
BLUS T B S P AT STV AT o

This test simulates the load of the component when subjected to water during vehicle cleaning.
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8.18.1 E&3K Requirement

DUT MNAERAIHE N IREK
——NFLHBIE, FPSC =55 E Class Ao
——18#8 150 20653 INVTUAZIBHIPIZE IP X9K,

DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class A.
--The degree of protection IP X9K as per ISO 20653 must be achieved.

8.18.2 144 Test

HIKIBARE 1S0 20653 HfT, C18 IMIWSHNIHETR 68 BKo
The test is carried out as per ISO 20653, with the following parameters as Table 68.

xR 68C18 FE/FAEET 1138540 Table 68 C18 Test parameters for High-pressure cleaning
T {E#ET\, DUT operating mode 2.a

ZK[E Water pressure SR BISRAKE Oy 10000 kPa (100 bar) , REIHRELNIISE,
The minimum pressure of the pressure washer is 10 000 kPa (100 bar),

measured directly at the nozzle.

K58 Water temperature 80°C
WI5E VM E LTI UBBEaZE o aXy DUT i TIREEY
Procedure The DUT must be subjected to the water jet from any freely accessible

spatial direction of the vehicle.
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9 H#5:511F Chemical loads
9.1 HO1 {45338 HO1 Chemical tests
RIS XY R B SR A R
WIS RS, DUT IRENISTEIERH BTESEEMI T IECEN.
M30/E DUT IREENREBUT T I, FRETHTEEMN,
This test simulates the load of the component when subjected to different chemicals. Before and after the test,
DUT function must be completely normal and all parameters must be within the specified range, the DUT label
should be clearly visible with no obvious changes on the surface.
9.1.1 3K Requirement
DUT MRBREIAHE N IREK -
——XYTEEZE, FPSC BA/E Class Co
——iR%0/S DUT IREERIEMT T I, TTRTEZE M.
DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class C.

-- The DUT label should be clearly visible without obvious changes.
9.1.2 {5 Test

HIKIBIR/E 150 16750-5 3§, GB/T 28046.5 T, HOL HWSHRIHER 69 BKo
The test is carried out as per ISO 16750-5 or GB/T28046.5, with the following parameters as Table 69.

R 69 SR 1H IS E Table 69 Test parameters for Chemical tests
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T {E#&7 DUT operating mode

l.a

Ik WREBALOME, DUTHHZRBENESERE THE

Conditioning Unless otherwise specified, the DUTs and the chemicals must be aged in
standard climate.

i) HIIRIE 150 16750-5 55 (T

Test 1. WSRDNTUE Trr 24 MRBE] DUT £, QR CTS iwBAEHLE,

IWVINEIPHSRER—MNESHNAHN (MAHREK71) « PNE
BRNALRBERBIREPIER. VIATRR DUT B SRFNEBE.
2. RBWITERR 70 PIREZRALENIFRIFERNIEME DUT,

The test is performed on the basis of ISO 16750, part 5:

1. The chemical must be applied to the DUT at TRT. Unless otherwise
defined in the CTS, an appropriate type of application must be selected for
each chemical as per Table 71. The selected type of application must be
documented in the test report. It must be ensured that the DUT is
sufficiently covered with the chemical.2. The DUT must then be aged at

the temperature indicated in Table 70 for the specified exposure time.

5151 Chemical type

A S RERILZE 70, As per Table 70.

DUT #4& DUT number

B EH7 57— DUT, 1 DUT per chemical.

& 70 WHFIHFI 0

Table 70 Overview of chemicals

. . 3 Exposure
Mounting location [code] conditions
D Chemical Engine Passenger Luggage Mounting Other Test
agents onh the require- tempe- Test |s
iﬁ compartment | compartment | compartment | . o ments rature | duration z
Allin (A" Bl [c1° Dp° A ‘C
orgih] AA Diesel fuel LIV Y £ £ £ Asagreed | Tinad 22h
AB "Bio" diesel LAY Y € € € As agreed Trnaxt 22 h 30
ac | Pemevgasoline |y jy c c c Asagreed | RT | 10min
AD Kerosene c c [0 1 c As agreed RET 10 min
AE Wethanol 01,8, W £ £ £ As agreed RT 10 min
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Wehicle
DB washing LTI W E E [N T W | As agreed RT 2h
chemicals
DC | Interior cleansr c [, 1 I, 1l c As agreed RT 2h
DD | Glass cleaner c [, (I [, 1l As agreed RET 2h
DE | Wheel cleaner c c c [T T As agreed RET Zh
Cold cleaning J I I 1L I, Y, c F T I W T T
DF agent V] V] Vol As agreed RT 22h
DG Acetone c AL c c A agreed RT 10 min
. . a Exposure
Mounting location [code] conditions
D Chemical Endi P L Mounting Other Test
agents com naglrl‘tnrzent co;ssai?rﬂzrnt comugagr?r%?ent on the require- | tempe- |  Test
P P P exterior ments rature | duration
[Al° [B]° [C]° [C7° [Z)° °C
RIS EREYETEABRN/SAERRATNENG. RELATBDEEN, NMIRAXGNEOEBIIER. SHoiiER
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DH | Geanng IR c c c psagreed | RT | 10min
Ammonium-
DJ containing c [, T I As agreed RET 22h
cleaner
DK DZ[‘C?#;TC’ AL IV |, | LI,y (LI, Y| Asagreed | RT | 10 min
EA | Contact spray [ £ £ £ As agreed Trnan 22h
EE | Transpiration £ I,y £ £ As agreed RT 22h
Cosmetic
EC products, € [, 111 € € As agreed RT 22h
e.q. creams
Refreshment
containing - c c
ED caffeine and [ 1Y As agreed RT 22h
sugar
Rumeay c c
EE de-icer [ I Y As agreed RT 2h
EF | Cream, coffee c 1y c c Asagreed | RT 22h
whitener
Additional c c c c . .
YY agents As agreed
a See Table 2 for the preferred application method of agents (1, 11, 11, 1V, % and Y1),
b Depending on the mounting location, choose cade A, B, C or D. Chemical loading can vary significantly depending on the type and
use of the vehicle. For ather requirements agreed hetween customer and supplier, choose code £ and mark all agents to be tested.
Additional agents may be agreed between customer and supplier.
£ Chemical agents are not applied.
d Test temperature: for maximum operating temperature, 7 ., see S0 16750-4.

& 71 NI Table 71 Type of application

83 Code number

N 755% Application methods

055575 Spraying

%R Brushing

B, (WEMIRFEM) Wiping with cotton cloth

\% 1512 Pouring
Vv F269'= A\ Dipping
Vi 2 A\ Immersion
10 EEm/A Service life tests
10.1  LO1 AL/&REMZA LO1 mechanical/hydraulic endurance test

ZINRARLUS R G BRI BMAH-BILDREBIA AR IEBIR.

This test simulates the functioning/actuation cycles of the component during vehicle service life.
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10.1.1 Z35K Requirement
DUT MRBREIHE PIREK -
——XYTE BT E:, FPSC FHMSE Class Ao
SEMF IR IR B A B T AR DR IE, FRA NG IFIRE] 25%. 50%10 75%0Y, SLHdiE
MNE AR IR IR TS EN,
FRVHMOESSHRTLIRER . THER. RHEMSEREM,
DUT test results should meet the following requirements:
-- For all DUT, FPSC needs to satisfy Class A.
When the functional parameters of components cannot be continuously monitored during the test, it is
necessary to carry out intermediate measurement and do parameter test according to the test sequence when
the test duration reaches 25%, 50% and 75%.
The data of the continuous parameter monitoring must be examined with respect to drifts, trends and
irregularities.
10.1.2 1% Test
L1 WS HRHER 72 K.
Test details must be defined in the CTS as per the functioning/actuation cycle, and test parameters shall meet

the requirements of table 72.
R 72 MIS/REMA R3S 4N Table 72 Test parameters for mechanical/hydraulic endurance test

TR 2.cIRIBIDREABIA/ARIEBIA
DUT operating mode 2.c as per functioning/actuation cycle
JBE Test temperature RTERVWIEREEPATRIEE MiT, NaREESDw

The functioning/actutation cycles must be performed at the temperatures
indicated in the temperature spectrum, the duration depending on its

percentage.

TBIRENE Test cycles 12088 CTS #17E As specified in CTS

10.2  L02 S MAM L02 high-temperature endurance test
AR IAE LS E B AR A B8 S A PR 2 I a .

This test simulates in compact form the thermal load of the component during vehicle service life.
10.2.1 3K Requirement

DUT AN SREDHRE TR EK

——XIF2HTZMA, FPSC TR Class Ao

LEMA TR RN B R BRI TR ONREN, F2EIRNRFENEIAE 25%, 50%F0 75%0Y, SKiEdiE
MEFIRBRNIAERDEITSENH,

ERIMOHESSHREHEOERME. THBHA, REMERBM.

DUT test results should meet the following requirements:
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-- For all DUT, FPSC needs to satisfy Class A.
When the functional parameters of components cannot be continuously monitored during the test, it is
necessary to carry out intermediate measurement and do parameter test according to the test sequence when
the test duration reaches 25%, 50% and 75%.
The data of the continuous parameter monitoring must be examined with respect to drifts, trends and
irregularities.

10.2.2 1138 Test
HIKIEIRE IEC 60068-2-2 S GB/T 2423.2 {117, LO2 HWSENMER 73 Ko

The test is carried out as per IEC 60068-2-2 or GB/T2423.2, with the following parameters as Table 73.
R 73 SIRMA 282 Table 73 Test parameters for high-temperature endurance test

TR IBERIE, 47 /\6Y 2.cF0 1/)\6Y 2.a

DUT operating mode Intermitting, 47 h2.cand1h2.a

HFFENE fCEHMETL (IMTSR A2) , N7 CTS hEFMRE Xt ieY 8l

Test duration Arrhenius model (as per appendix A.2), Test duration should be defined in
CTS.

IR E Test temperature Tmax

10.3  LO3 2ERTMI/ANME LO3 temperature cycle endurance test
ZR RS RS R ERIERE R T XY T I RE0BI W LR T

This test simulates in compact form the thermal load of the component during temperature changes that occur

during vehicle service life.
10.3.1 &3K Requirement

DUT MNABREDAHE MAREK :

——Rﬁ@ﬁ[ﬂ%ﬁﬂ#. FPSC %’ﬁ%/ﬁﬂ Class Ao

SEEDREA NN AAENEHITRDNRITN, FRANKSERNIEIAT] 25%. 50%F0 75%0Y, LD
NESARIB N IRIZEHTSEN .

TROHESSHRRAEIERM. BB, REMNEREM.

DUT test results should meet the following requirements:

-- For all DUT, FPSC needs to satisfy Class A.

When the functional parameters of components cannot be continuously monitored during the test, it is
necessary to carry out intermediate measurement and do parameter test according to the test sequence when
the test duration reaches 25%, 50% and 75%.

The data of the continuous parameter monitoring must be examined with respect to drifts, trends and

irregularities.
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10.3.2 150 Test

HIKIEIR/E IEC 60068-2-14 S GB/T 2423.22 1T, LO3 IHISENIBHER 74 XK.
The test is carried out as per IEC 60068-2-14 or GB/T2423.22, with the following parameters as Table 74.
xR 74 BEXTMA 1RI0SH] Table 74 Test parameters for temperature cycle endurance test

T {E#&7, DUT operating mode

BENME 2.a&2.c (B 30) Intermitting 2.a& 2.c  (as per figure 30)

REZEL

Temperature profile

IRIER) 30 BN
As per figure 30

RIEREEE Minimum test

temperature

Tmin

BRI ERE Maximum test

temperature

Tmax

%E Tmin *D Tmax 591%}%53”@ HOIdmg

time at Tmin and Tmax

30 min

BIAE NIS-8R &8 (WMRA3) , NE CTS PEHBE NN E. Coffin-
Test cycles Manson model (as per appendix A.3), Test duration should be defined in CTS.
Temp

T trems

TR

Trn E

— S min
Time
Operating mode Operating rmode Op=rating mode
I lla

30 S2E T 4% Figure 30 Temperature profile for temperature cycle endurance test
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My A HALREERIS G 1TEEH] Appendix A Typical temperature spectrums and Computation models
A1 AVFEEIE A.1 Typical temperature spectrums
AOZFEUENTIH, HEREEEENNE AL, FHREIESHIE A-2,
Table A-1 for the applicable temperature spectrum of components at different installation locations, and table

A-2 for the detailed temperature spectrum parameters.
&A1 Z2RTE, HAREENRETE—IO
Table A-1 Overview of installation locations, typical spectrums, and temperature rises

ik ==g REEAS BETRE, S
Installation location of the component Spectrum no. Temperature rise in K
RERHERNAEIE ) )

Interior, without special requirement

RERKRERNESLZENUE . -

Hang-on part, without special requirements

SO H IR 0PI , 46

Interior exposed to sun radiation

T HERNE-INE , N

Hang-on part, roof

EBHAG, BARREBN L 5 16

Motor compartment, but not on the Motor

RIME, BARZERE KT _E Engine compartment, 5 ”

but not on the engine

BNEs LR RNIE R 60

On the radiator

RIS R . s
Engine-mounted parts

TRBIESHE . s
Gearbox-mounted parts

R A2 BEIZE N Table A-2 Temperature spectrum
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SBE1E 1 Temperature spectrum 1

S2EEE 2 Temperature spectrum 2

RE

Temperature (°C)

paKif]
Distribution (%)

RE

Temperature (°C)

waril
Distribution (%)

-40°C 6% -40°C 6%
23°C 20% 23°C 20%
40°C 65% 50°C 65%
75°C 8% 100°C 8%
85°C 1% 105°C 1%

BEE 3 Temperature spectrum 3

SRE1E 4 Temperature spectrum 4

8
/m,

Temperature (°C)

WA
Distribution (%)

ol

Temperature (°C)

27
Distribution (%)

-40°C 6% -40°C 6%
23°C 20% 23°C 20%
65°C 65% 85°C 65%
115°C 8% 135°C 8%
120°C 1% 140°C 1%

EORNEREGE=T0. MEASEREBEAREBIRAENIY TN ER.
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A.2 fO{CFESHETERL A.2 Arrhenius model

A21 NS IHESPHHERF RN —SRMAMARNEENE, NEEBEEIEEDI.
A.2.1 The calculation of the test duration of the high-temperature endurance test life test is based on the

temperature spectrum percentage.

_[E] 1 ) 1
k It:t+ 5 2 Fl:ld,l+ 5 >

A =e
E D Where:
At faELETEEINIIER S Acceleration factor of the Arrhenius model
Ea SSBE Ea=0, 45 eV Activation energy Ea=0, 45eV
K LSS Boltzmann constant (k=8.617 x 10-5 eV/K)
Trest HIEE (BNL: °C) , BBEN TmaxTest temperature (°C) , generally Tmax
Tield,i NAAPTEE (81{1: °C) Field temperature (°C) according to the temperature spectrum as per
use profile

SEMAMRNRNRITERNE, BUNRAREURELU T HEEE.
The total test duration for the high-temperature endurance test results from the acceleration factor as per the

following equation.

tt:ﬂ = tup:: Z;l

1 T,i

El

Hd Where:

trest FRFMINE - SR AMINERFENE (/\Y) Test duration (hours) of the high-temperature
endurance test life test

toper ERMOXBNITIERE (V) Operating time (hours) in the field

Pi T{ERIBEEELL Percentage of the operating time

At SBEN T, NBINDIEEAE S Acceleration factor for temperature TFeld,i

A22 BFHRAOBESEH RILSHARAREEIF A-3
A.2.2 For components with a connection to the coolant circuit, the temperature spectrum specified in the

following table.
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& A3 HEVSHRGREIE

Table A-3 Sample spectrum for coolant temperature

S2E Temperature (°C) 4377 Distribution (%)
-40 6

23 20

40 65

75 8

85 1

IR BN ZREEXFTE,

The test duration was calculated according to the temperature spectrum.
1, teest, _Field,5=toper *P5

2, ttest,T_Field,a=toper* P4

3;tremanining=ttest'( ttest;T_FieId,5+ ttest;T_FieId,4) .
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A3 NB-2Zx4& 7 A3 Coffin-Manson model

NI ESTHEAF O RN -REREMAMERNTENG, NEESEUENARNIYR
T, URAEN AP ASOREREBIARE.

The calculation of the test duration for the "temperature cycle test" life test is based on the average
temperature change of the component in the field and the number of temperature cycles during the service life
in the field.

A3.1 XTFRAHFMREBIAREY, JLURESRMREELTHIENMENE, RMmSH:

A.3.1 Two temperature cycles per day can typically be assumed for the number of temperature cycles in the

field. This results in:

Ntempeyclefield = 2 * 365 * 15 (4 years) =10950 “PMEIR cycles
RN BT IYRE ZHRRU TARN T EERNS-SRELIMR AL :
Depending on the average temperature change in the field, the acceleration factor of the Coffin-Manson model

is calculated as follows:

W rm e
H Where:

Acm N -SHEANNEREAE S Acceleration factor of the Coffin-Manson model

ATiest — MR EIAERBENE E = Temperature difference during a test cycle(ATiest=Tmax-Trmin)
ATfelg ERN FBpETeYE R EGERE ISR E = Average temperature difference during service life in
the field

C NZS-SHIERISE Parameter of the Coffin-Manson model (C=2.5)

HEBASEHEREUTARNEL

The total number of test cycles is calculated as per

Hd Where:

Niest EBHNHRIBEIREIE Number of test cycles

Ntempeyclefield N PRI REGEAEREBIAEIE Number of temperature cycles during service
life in the field

Acwm NS -SHZHETNNERE S Acceleration factor of the Coffin-Manson model

A3.2 BFHRAOEEZSEH-

A.3.2 For components with a connection to the coolant circuit.
KRB ETRR=TEETCEIE:

The number of test cycles is calculated as below temperature:
1, ATiest. 1=Tcemax-TCC,min

2, ATiest, 2=Trr-Tcc,min

3, AThest, 3=TCC,max'TRT
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4, SEECHBIMERBU T ARNED:

4, The each number of test cycles is calculated as per

NT

empCyclesField -

NPrﬂf,Mode,.i -(A iy

CA, environment, 2

CAM , environment, 3 )

A

CM , ervironment, 1 - CAM, environmert , 3)

-(A

CA , environment , 2

2

xenvironmenr - 1
— +4
2
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My 5% B 2EHMHIR 2 Appendix B Test sequence
EENSHHAR D IE B-1.

The recommended component test sequence is shown as figure B-1.
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B-1 EARBIMRIEE Figure B-1 Test sequence plan
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