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SBLUEHRO™ SOLUTIONS FOR EV BATTERY RELEVENTS,
EVSE WITH THERMOPLASTICS

BLUEHERO™ BB S ZEERMEK SHhec R BRI 3

SABIC, Global application team, Lead scientist - Wenjuan Mao

B8, SABIC £BKNAFAER, BISRARR

SABIC, Sr Business Development Manager, Auto EV Battery & Electricals APAC Automotive Marketing — Sheldon Qian
$%ZHA, SABIC ILWMEERNSE, BFEBIAMIAREE






Classification: General Business Use

SABIC AT A GLANCE —‘-—"—Q—u
SABIC f_é]_ﬂ\ sdbia

> ond E5 e D 467

1976 31,000 50 10,090 Top 2 US$ bn

Company Employees Countries Global patents and Chemical Brand Value* Estimated
established around the world of operations pending applications L RhEMEREZ Brand Value*
WNEIRRAL SR T BEEER SRR BN FEF) ERREIME

84.9 6.15 46.6 D &@
US$ bn US$ bn US$ bn =~ 150 66

Total Net Annual New products World-class
Assets Income Revenue each year plants worldwide
BrEEE =N AN LS50 m SRATHES

*Brand Finance, 2022 3



Classification: General Business Use

MEGATREND TEiZ#a%y

» World striving for a clean air economy in response to climate
change goals

AR SEZH 2k e N T FE[RIEF A B R
Electricity increasingly vital part of energy mix for our planet’s
future

A TEAFMEEKRRARE, BSERKRIGEREEPHEHEE
* Seeing seismic shift in automotive to Evs
IVERBIISFRARE TEIRERIZL
« Benefits (ffi#&) : Significant GHG reduction, energy savings for
consumers and reduced manufacturing complexity for OEMs

[ £ == = =

EERDRESAR, ABEEDUER, AEHTRBHIESHITIESE
Industry challenges: Reducing lead time and cost, improving performance
and safety, overcoming industry legacy of ICE vs EV technology &

manufacturing

Tk HEECBICHRAMMSE, FRAAE, BEERD, RAZEEsEAN
XTERF A RIS,

For more information refer to the Design Guidelines in SABIC Brand Space 4




Classification: General Business Use

=
A NEW STRATEGIC INITIATIVE- BLUEHERO™ HiffkB8 =4S - BLUEHERO™ sabia

4

* Embodies our commitment to enable electrification and achieve a
lower carbon future, starting with automotive

R BA ISEBN R SACANSE IR AR A7

ENABLING ELECTRIFICATION

Translates our commitment into action through an expanding

ecosystem of materials, solutions, and expertise B LU E H E ROTM

MATERIALS
BT AR KRR RGEMEWATRNESRE TS, BEARIREERLIT SOLUTIONS
EXPERTISE

CHEMISTRY THAT MATTERS ™

https://www.sabic.com/en/bluehero

Footer: Information Source, Trademark attribution, Confidentiality Marks (8.5pts light) 5


https://www.sabic.com/en/bluehero

Sl
SABIC APPROACH SABICHZ - SERIVE MODULE fREB1ET

INDUSTRY NEEDS BLUEHERQ ECOSYSTEM VALUj TC}\CUSTOMERS
TlEEk BLUHEHERO™ 48K % ZF{MEARI

Fire safety -
’] prevent thermal runaway

Kz - BRI

ENABLING ELECTRIFICATION

BLUEHERO™

Reduce complexity -
2 reduce weight and cost

PHESZM-RE, BFEA

Reduce environmental

3 impact
A SEZ NN

MATERIALS
SOLUTIONS
EXPERTISE

CHEMISTRY THAT MATTERS™

Work with customer to understand § Novel materials, ready to apply solutions
their current architecture and and engage experts for bold new solutions

BN T = 4aim their battery pack and create value
challenges AR, RIREIRERTR, SRR | e PLtiEe, ol

Enable our customer to optimize

[FEF—iE 7 A S EIaHIHk YRR 5 NI



Classification: General Business Use

Sl
SABIC ONE-STOP TECHNOLOGY SOLUTION e
SABIC — TR T
Industrial & MED & Structural Process Final CAD Tooling Molding Part assembly
Structural design analysis analysis K JRCAD 5 support trials & testing
Mt PR QG5BT SRS a BT 3 TR AL Fo A X

Strength
/ stiffness

S5/

Design
optimizati
on

EH

Flow/warp

el 2R

New
application

FhEIA

Advices

Process

(MED, dependent .
process,..) evaluation I
FERMED, | Ent /-

AR Multi-

material :

FERIFF

Professional design and CAE capabilities to provide customers with technical feasibility solutions

CAHNRIT IS ITRE N A PR MRR R S AT AR T DT

SABIC CONFIDENTIAL 7



Al
BEYOND PARTS im#8r= 55— A HOLISTIC SYSTEMS ENGINEERING APPROACH BIARFZ TR X

i i Fire-polymer Application / Solution
M;;‘:ilals Manufacturlng Assembly lnteractlon P DeveFISpm\ent
NG BE PEFK
« FR PP [EMAR ARG » Thermoforming #/%& + Sealing & . E:iggg@g%?%gi}?z + Cover/ tray J:%*ie JE% . Customer/
« FRETP [EMATIERHEM- LPIM, compression « Bonding ¥4z £l science testingll . L\iodules /cellsBB, B industry 2/, {7l
2L molding , i¥#8, #fE + EMV/EMI/EMCE Rl o collaboration &

« Profile extrusion}¥H Wi, TRUL

validation 1’|5 L

Engagement with customers and constant interactions — across all verticals

ST EHEZEFPIFEES)



Classification: General Business Use

FIRE TEST FACILITIES, PURPOSES, AND CORRELATIONS _é.Jcll_I:u
Kighatiges, Bixr, XEXME sabic

* Test capabilities for different application/scenarios

"7 ¢4 Pyrotechnic test KGR . SRR RN AR AN A
High temp, intensive grit &g, HHEA .

T il h filaloh | Correlations among the tests (temperature, thermal load, sizing,
ermomec am;;éa%s}g%ggﬁﬁghgét ermal runaway weightloading) %Hﬁ?&:ﬂl—t

= « Transfer functions to the application scale RN BRI AR

Battery thermal runaway test #aciz=illizt

8 High temp, grit, and pressure (10 ban&ig, ¥WA, E
73 (10BAR)
. . ;;l)
2t ol e AR B 't'%“%kﬁ%eﬁ G
Mid-High temp, grit 9/=iR, A Electric heated kiln test

Mimic thermal runaway *ETW&%T&“ Radiative heat w/ load £I4MNE/NNEL

Pool-fire burner Bonfire scenario WIseS&{HFEHL
Mid-High temp w/ load

Bonfire scenario FIRIME(RIZ Torch test X4EiMzt
— — Mid-High temp
e - Quick screening Lab-scale burner testSEIS == kil
D REER Mid temp BE
Fundamental studies EAH5R

Test severityillit F=ar &5l

BE, EHHeat flux, grit, pressure, ..

(/\\\;}Ib,

v

Duration of run }ZegtiH




Sl
GRIT-FLAME BURNER FOR TRA CONDITION TEST AT SABIC FMEE M

« Gritmedia: A,O; particles #bfF: Al,O,

« Particle size: 100-400 micron R~ : 100-400 8K

« Gritflowrate:1-5g/s fiE: 1-59/S

« Burnertype: air/propane flame XEHY: /AR
« Heat duty: 5000-12000 W BE& : 5000-12000 K,

0.025 0.075

== Bl
Grit-flame testing facility ' ) | Sazaill

)y =aN e N | A =
M X Burn-through time

j | Fluidized grit 200
\ | silo YD
: a0l - 250
200
O
‘ . 0
| orltrollers;ﬁ-ﬁ = 150
z £
™ 100
50 I
Testl . Grit-flame test on 4mm H1030 0
articlel E’I\ NN, 2 mm 3mm 4 mm
o A M @4.0mm H1030
rw}i H Flame only Flame+Grit

10


mailto:砂石火烧测试@4.0mm

Classification: General Business Use

_‘|7|L|_u
abi
VALIDATION OF STRUCTURAL PERFORMANCE seme
Static Requirement 852K . |
Bending / Gravity stiff Torsional stiffness
ending / Gravity stiffness HIEEE
oH, EENM ’
Impact Requirement jATHEX Side pole impact Puncture resistance
Drop test Underbody impact B E ) RIS
iz JERERE .
I .
* Impactvelocity 32km/hr
- Drop height 1m « Impact velocity 2.2m/s * No intrusion in the battery module « 1kg sphere at 6m/s
* No failure in the module « No failure in the module * No failure in the floor pan

> Plastic-intensive battery pack with thermoplastics meets requirements for severe impact

BRI R E M ISP N

1



Classification: General Business Use

Sl
ECONOMICALLY-DRIVEN MANUFACTURING TECHNOLOGIES &% E=-4£r- AN |

Low Pressure Injection Molding Compression Molding & EREEY Thermoforming #YEmREY

KEE2E
2500 to 3500 T machines ;¥¥8#1

. Complex ribbed parts EZHEHF=5R « Long glass fiber reinforcement « Simple geometries &R
. Warpage correction capability B © FKIRETIERE . Low volume series /MitE
» Structural foam capability Z5¥{4 A58 * Deep drawn parts FRAYFALH « Low cost prototyping #EEMARK

Low warpage {KHIZEE

Follow us on LinkedIn: SABIC Solutions for Automotive 12



https://www.linkedin.com/showcase/sabic-solutions-for-automotive/

4l
ON THE ROAD: PHEV BATTERY COVER - HONDA ZAHEET =

Global industry-first use of a thermoplastic solution to meet
stringent fire safety requirements (GB 18384-2020)

ERE—NEFAREN B8 LESR, BEFTRIKREZEER
(GB18384-2020)

« 40% lighter vs. metal solution HHELIREBIRIE40%

« Large 1.6 m injection molded part 1.6k, R4

« Non-halogenated flame retardant PP FoxifEA

- Elimination of thermal blankets #8f& T FR#AEL

* In-built electrical insulation EBS 4%k

« Sustainable lower CO,, extended range {KAYCO2 HE
i

« Cost savings by avoiding sec. treatments

Part size =R~ : 1600 mm x 1000 mm x 200 mm BERTIRINT, BANPR(E

13



W Y

EV BATTERY PACK MODULE END CAP: JLR 50 B g AisE

Superior fire performance Vs .Aluminum& other FR plastics

HRAIBGKMEREY s tRESFNEABRRATI

Up to 10% cost saving Vs die-casting aluminum

HEELEEEER1 0% LA L ROpE AR

Up to 10% weight reduction Vs. die-cast aluminum

HEELEEEER1 0% LA LRYREE

Enhanced structural , thermal and electrical insulation

IEIREETS, P4 EERIFEBS ALk a

Elimination of serval secondary operations j&/> /x0T e O

Signification sustainability benefits BEAYaT 54N BRI ~

Sets important precedent for use of thermoplastics in stringent battery applications £+ X3#EMER ] =2 T NE A AF =

14



Classification: General Business Use

Sl
RECENT SUCCESSES : NEWER ELECTRICAL APPLICATIONS BkINZEGI, #FHAIEBSENA

Busbar of High Voltage batteries jCifiHF High Voltage connectors & Ei&zes

Representative* picture Representative* picture

. . « SABIC VALOX™ PBT resins SABIC PBT
« SABIC FR PPcresin SABIC fEBAPP

| g o « >600V CTl, good HDT SHIRTIIEE,
« Flame retardency BB¥A CTI600

« Orange color &8 - Orange color &8

« Flame retardency fB¥A

15



SABIC FR PP COMPOUNDS OFFERING SABIC fE¥ASR RS

4l

Halogen —free
FR PP
compounds —_

FoXFERAPP B4

Note: All offerings based on Intumescent ECO FR.

Unfilled
Copolymer PP

JFEFEHEPP

SGF

Reinforced
Homo PP

FRIRLFIYERPP

STAMAX ™

Long Fiber PP
KIREAPP

Injection grades jE¥BHIE

Extrusion grades $5H&

Glass fiber contents : 10% -30%
IAERF110-30%

Injection grades jEBHIFE

Extrusion grades 3 HIE

16



Classification: General Business Use

SABIC FR ETP OFFERING

CYCOLOY™ LEXAN™ VALOX™

FR PC/ABS

Grades for enclosures: Fo{AFIE

Enclosures &
Modules #1&2H

Typical Features® and Benefits:
FERE, B

 Aesthetics MR

Dimensional stability RJTaE

Thin wall FR capability

Balanced impact and flowiEEE

Low halogenated portfolio incl. Blue
Angel & TCO99 {Kx

Molded in color Etf&

FR PC

Glass fiber-un/filled grades for: 3gF4F,
ESi-E

- Enclosures 5=
- Cylinderical cells [RI{FEEh

Typical Features and Benefits:
FERE, B

High Impact & Ductility &dd4
Transparency 1%=H8

Higher thermal stability than fig#
CyCOLOY™

Dimensional stability RJTaE
Non-Brominated & Non-Chlorinated
Flame Retardant FopafEA

Molded in color, Visual FX capability
[T ]

Broad color capability Bia=EE

FR PBT
(PBT/PC, PBT/PET)

Glass fiber-un/filled grades for:IF4F,
E Sy

- Connectors &EiZgs

- Enclosures 5K

- Battery tray E3ithJETS

Typical Features' and Benefits:

ng:—_rfi S
Electrical Properties EB{4&E

* Improved Chemical resistance vs
amorphous resins Ji{t=

» Lower water absorption compared
to PA {7k

* RTI130°C RTM30C

« High CTI performance ECT]

17



Classification: General Business Use

EVSE MATERIAL SOLUTIONS
FTHCIRFSFE IR B Iz E

4l

sabia

You wish material to meet:
(FHEEMREIRRE:
8 )

EASY TO PROCESS EXCELLENT PERFORMANCE

FEZINL 1ERES
Flow ability Mechanic performance
sl % WA iERE
Dimensional stability Electrical performance
RN FSIERE
Low warpage Weathering
MBI M 1 EE

Flame retardant

PEIATERE

AESTH ETICS
J:FUEEXJU

Streamlined styling
HESE
Design freedom
iZitEH
Colorful
BFEE

SUSTAINABILITY
IMARAT TR

Recyclable

L 7NEdD::
Lightweight
iy A
Function integration

Ij] BB*EE

18



Classification: General Business Use

MAIN TECHNICAL REQUIREMENTS OF EVSE
FTREIRFCFE IR BRI EEIAREK

Mechanical
properties
HiIERE

Charging Gun 75848

= Repeat plugging and
unplugging EE4HEE

= Drop test (-30 °C
storage>16h), 8 times
without damage. Vehicle
crushing and impact
testing 4Gl (-30 °C
FR>16h), 8 RFEIIAR, Z&E
it I R o it

Charging pile ZEBHE

= Drop Ball Impact Test
(Non-Breaking) &kt
MR (TSR

+ IK test IK JuL

Flame
2 retardant
BELRAMEBE

Charging Gun 7EEB4E

= GWIT mEBERHIIRLL
850+10°C

» other part EHRER4E:
650+10°C

Charging pile 75EBHE

« UL94 VO

Weathering
MifEERe

Charging gun&pile ZHBIE&

tE

= UL746C F1 (NAIEZE)

Charglng pile 7ZEEBIE
High and low
temperature cycle test 5
EEEFRNL (-30 to 50°C,
3h, 2 cycles)

« Low temp testing {EEM
it (-30°C/16h)

« Humidity test ;Z#
(40 °C, 93%RH / 9h)

SABIC BT RHHEHBERFTREIRFIARFAREZRAF

Electrical
4 insulation
FE 26 %%

Charging gun 7EEE6

® Prevent electrical short
circuit in case of external
contaminants BYMNERiT YIS
Wt REALEER RS

e resistance to the loop
voltage and avoids internal
short circuits X[EIIREBEEEE
RIS TERESD, B NATES

Heat
5 resistant
ﬂﬁjl_.llﬂ]l

Charging gun ZRE1E

= Structure part thermal
resistance after heat
aging SETFEEMA
125°C

= Other parts HRER4:
80°C

= Ball pressure test BkEM
i

= Drop test under high
and low temp B{EREE
iz

> SABIC is committed to supplying materials that meet the different technical requirements of EVSE

19



Classification: General Business Use

SABIC BEiRFtEEIFIRITAER

“sbiy
sdbia

20



Classification: General Business Use

SABIC EVSE MATERIAL SOLUTION _‘ucll_l:u
SABIC FEERIS B EHRR S 2 selsie

. T , Charging pile FSEB#E:
Charging coupler E#ZaaflFtREIG: gisp?aypﬂﬁtﬁ#ﬁ Connector & Socket Frame &%
Connector Z3EEH0 « LEXANT™ LUX RS « LEXAN™ 505RU

* VALOX™ 357U

* VALOX™ 357X
* VALOX™ V3900WX
* LEXAN™ Q45DU

Fascia &k
* VALOX™ 357U
* VALOX™ VV3900WX
e LEXAN™ BY2710X
e LEXAN™ Q45DU 2
Console X%

SCI&nE?elcc!ﬁr @ G Ru WATT Bumper / o * LEXAN™ 945U

ﬁ@ ﬁ.ﬁj 1n_;\ ﬂ: %;q:yﬁm .
YONGGU/ VT CLI00 CYCOLOY™ CY6310

21



Classification: General Business Use

SABIC MATERIALS MEET GLOBAL INDUSTRY STANDARDS FOR EVSE —‘-—-L—I:u
SABIC MEMFESBINEFEEESH T FRE sdbia

SABIC material solutions suitable for global charging device industry standards:

ERTARERFRERETUAREIISABIC #RHRRTZE:

JAPAN

us
HA

<E

Charging pile 7EE8#: Charging pile ZEEBHfE Charging pile ZTHHH: Charging pile FEFa#H :
GB/T 18487 UL 2594 IEC 61851 IEC 61851
ELea]c':cric vehiclz;onduction Electric Vehicle Supply Electric vehicle conductive ELectr!C Vehic,lce conductive
arging sys Equipment BB ZEEHEBIRSE charging system EBEliSEES: CIEITGIINIE] Byt
ﬁgﬁfgﬁ?ﬁﬂ%ﬁ UL 2202 ﬁeg,%gg g RS ESTRERE
Electric vehicle charging Electric Vehicle (EV) Charging
equipment inspection test System Equipment EBEIiSZETS Charging Gun 7EE18:
specifications I IEC 62196
EEaN R EFREBIREIOIHIGHE T Plugs, socket-outlets, vehicle
, Charging Gun : couplers and vehicle inlets -
gg‘/’;%gg;j”” FoRaMe: UL2251 Conductive charging of
ER TSt A S e SRk, RIS electric vehicles 13k, 1HEE.
Connection device for conductive Plugs, Receptacles, and et EmAL - BanS

charging of electric vehicles Couplers for Electric Vehicles FHSHEFE

22
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Classification: General Business Use

s — _‘uLl_u
SABIC BYr[HrEeia - el Ml seil :
OUR JOURNEY SO FAR... MANY FIRSTS
PROVEN SOLUTIONS
LRIFRIRRER T 2 CIRCULAR
MASS D4R WITH CERTIFIED CLOSED PCR PRODUCTS
BALANCE TF-BOPE RENEWABLE LOOP COMPOUNDS based on
chain of SIRIEHPEEIEBIRN POLYCARBONATE STescot{iga BRI 70 %R EI OCEAN
BB — R RHRIR T R ZINEREE —ReH VEFREIIR B BAYFER
custody prif st PLASTIC
REVNEE Siaaas HTEEBRY
THBEHRR O
2014 2019 2019
R R St s
. LR g
2014 2019 2019 2020 2021 2021

CERTIFIED CERTIFIED CERTIFIED CIRCULAR CERTIFIED

RENEWABLE CIRCULAR RENEWABLE PRODUCTS RENEWABLE

PE & PP PE & PP CHEMICALS based on PRODUCTS

RESEREYE ZSORINTIE: 0 L2 \IERIRT B AL, OCEAN BOUND ZINIFREE (K E

[RFBAUERT B4 PE PE&PP [EziA%t RN ESE FERZRRAH

PLASTIC s
&PP o S eps ABREFMR
BT FIMRERIAVE

N R

24



Classification: General Business Use

ETP #71REIW =GRk

ETP PCR PORTFOLIO — LEXAN™ & CYCOLOY™ RESIN

W Y

sabia
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el
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&
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=

M

Q
@
a4
O
a

Non Filled
FR Resin VO @1.5mm
RH#AIEIRFE

GF Filled VO @ 1.5 mm;
FR Resin GWEFI: 960°C;
BE#RIREFAR 7T CTI: PLC3

Non-FR Resin HB
FERB#A Transparent

Mineral Filled

Resin VO@1.2mm
i ¥HE3R
— VO@1.5mm
Non-Filled
Resin
SHETE | VO@1.5mm
5VB@1.5mm

FM: 2.4 GPa;
MVR: 10;
PCR: 30%;

FM: 3.2 GPa;
MVR: 10;
PCR: 30%;

MVR: 10;
PCR: 50%;

FM: 4.3 GPa;
MVR: 11;
PCR: 30%;

FM: 2.4 GPa;
MVR: 25;
PCR: 30%;

FM: 2.4 GPa;

MVR: 27;
PCR:30%;

Flow impact balance PEOE,QHH?I segment
RENTE#RO453y  1BEM

High stiffness EMNIE . .

T3R3412ECR

. .
Flow, impact, color el S
Jeah, ik, B T '
T5R141R/T5R141RC

High stiffness
= NI
T3RC7230P

Flow impact balance
oA
T3RCY4000

5VB & flow-impact optimized
5VB&m=iia- A
T3RCY6025

25



SABIC FEBMERARHSCCIAIE
SABIC ETP ISCC+ CERTIFICATE

W Y

4 ISCC PLUS Certificate

Certificate Number: ISCC-PLUS-Cert-DE129-35310534

TUV NORD CERT GmbH
Am TOV 1,
45307 Essen, Germany

certifies that
SABIC Innovative Plastics (China) Co., Ltd.

MNo.1, Plastic Road, Western Industrial District, Nansha ETDZ
511458 Guangzhou, Guangdong Province
China
complies with the requirements of the certification system

ISCC PLUS
(International Sustainability and Carbon Certification)

This certificate is valid from 07.01.2022 to 06.01.2023

The site of the system user is certified as:

Compounding Plant
Trader

The scope of the certificate includes the following chain of custody options:
(not applicable for paper traders)

Mass balance

Essen, 07.01.2022 Je o~

Place and date of issue Stamp, Signature of issuing party
The issuing Certification Body is responsible for the accuracy of this document.
\ Version / Date: 1 {no adjustments) / 07.01.2022

Sustainable materials handled by the certified site
(This annex is only applicable for material handled under the scopes: farm/plantation, point of origin, central
office, (farm/plantation or point of origin) first gathering point, processing unit (any type) but not for material
that is only traded and/or stored)

This annex is only valid in connection with the certificate:
ISCC-PLUS-Cert- DE129-35310534 issued on 07.01.2022

( Annex to the certificate: \

« 20502 Consumables

ISCC
- . Add-ons waste SAl "
h
Input material Output material (voluntary)" | process FSAY FEFAC
applied®
Circular PC grades Circular PC blends
(mixed plastic waste) (mixed plastic waste) None Yes N N/A
Bio-circular PC grades Bio-circular PC blends None Yes N/A NA
11 [1ISCC PLUS add-ons (voluntary application, see www iscc-system org for further information):
« 20203 SAl Gold + 20503: Non GMO for food and feed
» 205-01: GHG emission requirements + 205-04: Non GMO for technical markets

2} | Yes: The raw material meets the ISCC definition of waste or residue, i.e. it was not intentionally produced and not
intentionally modified, or contaminated, or discarded, to meet the definition of waste or residue

MNo: The raw material complies with the ISCC Principles 1 — 6 for the cultivation of sustainable biomass

3

Farm Sustainability Assessment (FSA) was developed by the Sustainable Agriculture Initiative (SAI)

SAl Silver Compliance: ISCC Compliant material can be claimed as “Equivalent to FSA 2.1 Silver”

SAl Gold Compliance: ISCC Compliant material incl. add-on SAl Gold can be claimed as “Equivalent to FSA 2.1 Gold”

Yy

FEFAC: European Feed Manufacturers' Federation. ISCC compliant materials can be claimed as “in line with FEFAC soy
sourcing guidelines 2015"

J

Version / Date: 1 {no adjustments) / 07.01.2022

\ The issuing Certification Body is responsible for the accuracy of this document. )
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