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Solutions for High Voltage Batteries BODO MOLLER CHEMIE

Engineer chemistry

About Bodo Moller Chemie

Our partners and customers

Our branches

Service beyond product

Product range for emobility

References

Products

www.bm-chemie.com



Our global sales network EERCIN LU EHE P

Engineer chemistry

Close to our customers

More than 40 locations
150 direct technical sales staff

More than 200 indirect sales
channels

Advising and supplying users

in 60 countries
Hubs around the globe

3 www.bm-chemie.com



BODO MOLLER CHEMIE

Strong product and service portfolio e

Innovative products

from leading brands @ q []UPUNT)

Bodo Moéller Chemie stands
for long-term partnerships
and bundles the technologies

of various brands under one HUNTSMAN a Elkem ' L&l Products

roof. Enriching lives through innovation

Customers in 340
employees

Family owned Above

company with 201 Mio. €

almost 50 sales in 2023

Around 80% Around 29%

of our sales by our sales in emerging
markets

over 60
countries

tOp 5 brands
Years of history

in chemicals
distribution

4 www.bm-chemie.com




OEMs and Tiers — Some references BODO MOLLER CHEMIE

Engineer chemistry

Automotive — Rail — Aerospace — Electro & Electronics

AIRBUS ALIGAIER ALSTOM qmpp BENTELERY

makes it happen

/8 I !
(& © BoSCH Baitemm brose @EwD) -io-:o- CATL
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Gestamp [4 -|-GF-|- gm @Gpuau @HAPPICH ~ (@ELLR O HORMANN A\ in/al;a/ & ExauTex | (KIRCHHOFF INDE -

- - AUTOMOTIVE WIEMANN
HUAWEI roof systems m
° Y. - P — f\ ‘@_ p—
T LT Csttne & Q@D Mubea rNemak (s Enmax L bosa raduan
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yssenkrupp s SENSING WHAT MATTERS.
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Adhesive Competence Center

BODO MOLLER CHEMIE

Engineer chemistry

Applied adhesive technology center

With our Adhesive Competence Center, we offer full
service in all matters related to adhesive application
technology — from product selection all the way to

product validation, process simulation and engineering.

Adhesive Laboratory — Testing of adhesive joints

Engineering Data Management — Determination of
construction data

Design Office — Calculation of adhesive bonds
Audit Body — Preparation and implementation of pre-audits

Training Center — Transfer of product and application
knowledge

Certifications

DIN 6701-2 bonding railway vehicles and parts
DIN 2304-1 quality requirements on bonding processes
and further ISO, EN and DVS standards

www.bm-chemie.com




Battery Pack Applications BODO MOLLER CHEMIE
Gasket for Lid Adhesive for Tray Cleaning/pre-
Assembly treatment

Thermal Interface

Encapsulant and Material for
Adhesive for Battery . .
Electronics By Connecting Modules
: - & to Battery Cage
Reinforcements Cell-to-cell, Cell-to- Adhesives with
and Dampening Pack and Module-to- Thermal Conductivity

Materials Pack

Source: Trendin Tech Newsletter

7 www.bm-chemie.com




Battery Pack Applications BODO MOLLER CHEMIE
Gasket for Lid Adhesive for Tray Cleaning/pre-
Assembly treatment
Battery cathode & h | "
electrolytes Therma I.nter ace
Material for
Encapsulant and . ? COn HECting N\OdUIES
Adhesive for Battery S e & to Battery Cage
Electronics/'\ \ y-a5
Reinforcements Cell-to-cell, Cell-to- Adhesives with
and Dampening Pack and Module-to- Thermal Conductivity

Materials Pack

Source: Trendin Tech Newsletter

8 www.bm-chemie.com




Battery Cage Products BODO MGLLER CHEMIE

Engineer chemistry

Gasket for Lid Adhesives for Cage Gap Fillers

+ o _

9 1k Polyurethane foam gasket S 1k Structural Epoxy Adhesives Polyurethane Gap Filler

S T

O ~

A Thermally Conductive Films
gl 2 k Structural Epoxy Adhesives
Adhesives for Cell-to-
SMP Polyurethane Adhesive/ Methyl Methacrylate Adhesives i
i Pack bonding

Thermally Conductive PU
Polyurethane Adhesives Adhesives

Insulating and

Sealer for post welding

Dampening Materials

] www.bm-chemie.com




BODO MOLLER CHEMIE

Engineer chemistry

Battery Pack Products

Adhesives for Application examples

Cell-to-cell, Cell-to-Pack and - S e
. c T ell-t1o-pac
Module-to-Pack applications P Module-to-pack

2k Thermally Conductive Epoxy
Adhesives under development

Structural

2k Thermally Conductive Polyurethane
Adhesives

NSO
\\‘n : “\
OSSO

Cell-to-Vehicle (CTV) "l}iéi:iﬁi“\\‘ﬁ\“i

www.bm-chemie.com




G 35 ket fOr le BODO Mf)LLER'CHEN.\IE

Repair of cells PU foams
planned? accepted/desired?

How is the quality
of the sealing
measured?

Foam gasket CIPG
or elastomer FIPG?

www.bm-chemie.com



Summary Gasket for Lid

BODO MOLLER CHEMIE

Engineer chemistry

Foam gasket

Butyl .

SMP Adhesive/Sealant and
Polyurethane Adhesive/Sealant .

Contract manufacturing possible
Battery is serviceable

Proven system
Cost effective solution
Repairable adhesive system

Elimination/reduction of bolts needed to
fasten lid

1k and 2k versions available

Fast curing

Mechanical fixation of lid necessary

Some Butyl systems need mechanical fixation of lid
Electrical connection between cage and lid needed

Needs to be cut open in case of repair
Electrical connection between cage and lid needed

www.bm-chemie.com




® BODO MOLLER CHEMIE
Pactan® 9005 T Engineer chemisty

2 c silicone foam gasket

Deliverable
Foam gasket to seal lid of battery cage, lid will be mechanically fixed

Key Product Features

2 component heat cure closed cell foam

Excellent adhesion on aluminum and steel

Chemically foamed, density and hardness can be adjusted
Temperature resistance up to 200 °C and flame retardant
Isocyanate-free, solvent-free

Process
Cleaning of substrates As

POF

RObOtIC appllcatlon Technical Info Pactan 9005 - TDS

13 www.bm-chemie.com




BlueSil™ RTF 3242 EGualMGLEERGHEMIE

2 c silicone foam gasket

Deliverable
Foam gasket to seal lid of battery cage, lid will be mechanically fixed

Key Product Features

2 component heat cure closed cell foam

Excellent adhesion on aluminum and steel

Chemically foamed, density and hardness can be adjusted
Temperature resistance up to 200 °C and flame retardant
Isocyanate-free, solvent-free

Process
Cleaning of substrates
Robotic application

TDS RT Foam 3244 EN.pdf

www.bm-chemie.com



CeraPUR® F15-60 and F19-53b BODO MOLLER CHEMIE

1c Polyurethane foam gasket

Deliverable
Foam gasket to seal lid of battery cage, lid will be mechanically fixed

Key Product Features

One component heat cure closed cell foam

Excellent adhesion on aluminum and steel

Mechanically foamed, density and hardness can be adjusted

Process
Cleaning of substrates

Robotic application

Ceracon Foam  Design
Systems Parameters

TDS Ceracon F15
and F19

www.bm-chemie.com




Butyl Elastomer

BODO MOLLER CHEMIE

Engineer chemistry

1k Butyl Elastomer Tape

Deliverable
Gasket to seal lid of battery cage, lid will be mechanically fixed

Key Product Features

Wide range of adhesion, excellent durability
Proven, cost effective product

Electrically insulating

Process
Can be used as tape or dispensed via pumps

TEROSON

PRODUKTBESCHREIBUNG
Teroson RB 51 hat die folgenden Produkteigenschaften

T ie Kautschuk
chtst

Technisches Datenblatt

Teroson RB 81

Juli 2013

ung:
Vor der solite  das
und

gelesen werden. Die geltenden Sicherheitsvorschriften
missen beachtet werden. Bitte beachten Sie auch die lokalen
und

Henkel beziglich

chwarz

Teroson RB 81 ist ein hochwertiges, stark kiebendes
Dichtband auf Basis von Butylkautschuk mit plasto-
elastischen Eigenschaften
Seine ausgeprigle, starke Eigenklebrigket. ergit einen
taktfidchen und somit einen
schev‘en acnmn Temaon RB 81 ist selbstverschweiflend.
zB. Ubliche
Lauewuempro.esse haben auf  Qualtat und
Funktionsfahigkeit keinen Einfluss.

EINSATZGEBIETE
‘eroson RB 81 wird zum Abdichten in foigenden Bereichen

Vorbehandlung:

Dre Haftflachen massen trocken, frei von Oi, Fett, Staub und

‘sonstigen anti-adhasiven Bestandteilen 28

Fomwennmmew und Schmutzresten sein. Fir die Reinigung
net sich Reiniger FL

Verarbeits

ung:
Verarbeitung des Dichtbandes

Teroson RB 81 wrd von Ger Spule abgerolt und auf die
gewinschte Lange ten. Danach wird das Band auf
die abzudichtende Flache aufgelegt und angedrickt. Hierbei
hat es sich als vorteilhaft erwiesen, das Trennpapier bzw. die
Trennfolie nicht schon beim Abrollen zu entfemen, sondem
mmcnmhmmuwwmmmm Somit

nschtes Langen des

wonstruktionen der
Metabverarbetung,  Elekrotechnik oder im Apparate- und
Maschinenbau
-Kieben von PE-Folien, Kunststoff-Bahnen (z.8. EPDM) oder
Teile in der Kunststofftechnik
-As  Schutz gegen  Kontakthomosion  zwischen
unterschiediichen Metallen

-Schwingungsarme Lagerung und Abdichtung von Teilen der

Elektrotechnik

TECHNISCHE DATEN

Dichte, glom® ca128

Konsistenz wech, plasto-
elastsch

Festsiofte. % 100

Elastograph-Wert, N ca 0115

Penetation (Konus 120,63, 23'C). mm:  ca. 71110

Klebnghert sehr stark

Anstchveraghchkert kann  Gbedackient
werden

Gebrauchstemperatir, °C -0 bis 80

Kurzirissg (bis 2u 1 Sid.), °C: 200

VERARBEITUNGSHINWEISE

aufgelegt und - falls erforderich - mechanisch

Verarbeitung aus © oder Fassem

Zur Verarbeitung von Teroson RB 81 aus Hobbocks und

Fassem eignen sich Anlagen mit Extruderschnecken-,
on: ierbei massen

Temperatur eingestelt wird. Die Verarbeitungstemperaturen

zwischen 80°C und 160°C, wobei der optimale Bereich
vom gewinschten Ausstol und sonstigen spezielien
Anforderungen abhangig ist. Bei Bedarf steflen wir Ihnen
geme Informationen dber geeignete Anwendungsgerate Zur

mmmwa jonseinheit kann entweder manuell
gefunrt

werden. Der n nach
Anforderungen gestaltet sein.
Lagerung
frostempfindich Nein
Empfohiene Lagenemperatur. *C 5bis 35
Lagerzet (im ungedfineten Orginaigebinde). 24

Monate

Henkel
Henkel AG & Co.KGaA g |
40191 Dasseidort. Germany 3
Phone: +49-211.797-0
www henkel com PIF

TDS Teroson RB
81

www.bm-chemie.com




L & L Products A-J 215 BODO MOLLER CHEMIE

Hybrid Adhesive/Sealant

Deliverable
Adhesive/Sealant to bond and seal lid of battery cage
Eliminate or reduce the number of bolts to fasten the lid

Key Product Features

Silane modified polyurethane adhesive/sealant,
wide range of adhesion

One component RT cure, cure can be accelerated

Process

Cleaning of substrates

Manual or robotic application
Cut and re-seal in case of repair

TDS A-J Adhesives

www.bm-chemie.com




BODO MOLLER CHEMIE
BETALINK™ 32 T

Hybrid Polyurethane Adhesive/Sealant T e OUPONT>

BETALINK™ 32 Weiss
Deliverable
Adhesive to seal lid of battery cage
Reduce the number of bolts to fasten the lid

Key Product Features
Shore A 20, 600 % elongation
1K MS-hybrid polymer adhesive, approved by Mercedes-Benz

Process |
Cleaning of substrates

Cut and re-seal in case of repair TDS Betalink 32
Weiss

Manual or robotic application

18 www.bm-chemie.com




BODO MOLLER CHEMIE

Adhesive for Battery Box Assembly —

Structural bond

needed? Material pairings?

Heat cure Additional sealing
possible? needed?

www.bm-chemie.com



Summary Adhesives for Battery Box Assembly BODO MOLLER CHEMIE

Engineer chemistry

= Crash durable and OEM approved
1k Structural Epoxy Adhesives = Tolerate oily surfaces

= Thin bond line

= No priming needed

= Low elongation at break
= Forsimilar materials only
= Heatcure

» Proven crash relevance
= Very high strength

2 k Structural Epoxy Adhesives = Room temperature cure
= Thin bond line
* No priming needed

= Forsimilar materials only
= Low elongation at break

= No priming needed on most substrates
Methyl Methacrylate Adhesives *= High elongation products available = Slight odor
=  Quick RT cure

= Semistructural bond
Polyurethane Adhesives ) Excel!ent adhesion on laser treated = Limited crash relevance
aluminum

= Higher elongation than epoxies

Seam Sealer for post welding = Seals battery cage after welding

20 www.bm-chemie.com




BETAMATE™ 2090/2096/2098 (plus other OEM spec’d products) Mm

2 k Structural Epoxy Adhesives

Deliverable
Structural bond- crash durable, OEM approved, room temperature cure

Key Product Features

Improved mechanics, hybrid joining technologies possible
Crash energy dispersion

Robust, environmentally stable adhesion to many substrates

Process

Cleaning of substrates

Manual or robotic application |
RT cure, fast fixation capability due to long open time and fast ambient full cure. Heat acceleration possible

21 www.bm-chemie.com




Araldite® 2015-1 BODO MOLLER CHEMIE

Two Component Epoxy Paste Adhesive S

iching ives throug

Advanced Materials

Araldite® 2015-1

Deliverable i

TECHNICAL DATASHEET

|deal for structural bonding GFRP, SMC and dissimilar substrates, RT cure

Two component epoxy paste adhesive

Key properties *  Toughened pase
* ideal for bonding GRP, SMC and dissimitar substrates
+  Gap MHENG. NON-53gging Up 10 10MM thicknoss
+ GoOd resistance 1o weathering

Key Product Features e

and non-sagging up 1o 10mm thickness. It is panicularly suitable for SMC and GRP bonding.

Toughened paste il S |
Gap filling, non-sagging up to 10 mm thickness = e | e |

Good chemical resistances —

The the surtaces 1o be bonded.
t the agent such as acetone, iso-propancl (for

ppppp dint

Low gr

The st ching (‘pickling

the dey

Process e w

Avaldite® 2015-1 is available n cartridges incorporating mixers and can be applied s ready 10 se adhesie With
the aid of the tool recommendad by Huntaman Advanced Materials

Cleaning of substrates

Robotic or manual application, room temperature cure TDS Araldite
20151

22 www.bm-chemie.com




L & L Products A-K321and A-K322

Low Odor Methyl Methacrylate Adhesives

Deliverable
Structural Adhesive, room temperature cure

Key Product Features

Medium or fast curing at room temperature
High green strength

Multimaterial bonding possible

Superior gap filling, high elongation

Process

2 component RT cure
Manual or robotic application

23

BODO MOLLER CHEMIE

Engineer chemistry

*LaL Bond

A-K321

TDS A-K 321

*LsL Bond

A-K322

www.bm-chemie.com

TDS A-K 322




BETAFORCE™ 2817 V1 BODGIMORLERICHEMIE

Semi Structural Adhesive i UPONT
BETAFORCE™ 2817 V1

Deliverable

Alternative to welding, medium modulus, short open time

Excellent adhesion to plastics, composites and coated and metals

Basis Isocyanat (Harter) BF 2316S IsoC

i
ik

Key Product Features

9 MPa tensile strength, 150 % elongation

Zugfestgheit 90 MPa DIN EN ISO 527-2
150 % DINEN IS0 527-2
DINEN ISO 527-2

Robust adhesion after ageing Sz G

1o rach Prozes:

Process -

Cleaning of substrates

Robotic or manual application (can be accelerated by heat) TDS BETAFORCE

8-10 minutes working time

24 www.bm-chemie.com




BETAFORCE™ 2817 BM BODGIMORLERICHEMIE

Semi Structural Adhesive TecnsesDaeriat «OUPOND>
BETAFORCE™ 2817BM
Deliverable —_—_,
. o . o . I
Alternative to welding, medium modulus, medium open time RS D i

Excellent adhesion to laser treated aluminum

28165 1S0C

Key Product Features ST
8 MPa tensile strength, 120 % elongation

2
3
4

RT latent technology

Robust adhesion after ageing

Process

Cleaning of substrates

Robotic or manual application TDS Betaforce
2817BM

35 minutes handling time

25 www.bm-chemie.com




BETAFORCE™ 9050 S, M. L BODGIMORLERICHEMIE

Tecrrizcnes Derbz «OUPONT>

Semi Structural Adhesive o —. " ——

Deliverable —
Alternative to welding, medium modulus, short to long open time =
Excellent adhesion to plastics, composites and coated and metals

TDS Betaforce TDS Betaforce

Key Product Features  Setalo ; setafo
18 MPa tensile strength, 80 % elongation

Robust adhesion after ageing S

Process

Cleaning of substrates
Manual or robotic application (can be accelerated by heat)
5to 30 minutes working time (depending on version)

TDS Betaforce
9050 L

26 www.bm-chemie.com




BETAFORCE™ 9060S BODGIMORLERICHEMIE

provisorische Technisches Datenblatt q DUPUNTD

Structural Adhesive BETAFORCE™ 9060S

° | Kubeschreibang |
e Ive ra e 2-Komponenten Polyurethanklebstoff mit hohem Modul und schneller Aushartung bei Raumtemperatur welcher
speziell fur strukturelle und Haftung auf entwickelt wurde.

. . . . = 00O
Alternative to welding, high modulus, short open time ST S gt

- Schneller Fas gl: itsaufbau bei Raumtemperatur
- Beschleunigter F bei erhhahten T

- Sehr hehe mechanische Fesngk und hah Bruchdehnung
Modul:

- Gerings Temperaturabhangikeit des

Excellent adhesion to laser treated aluminum, Ti-/Zr passivated aluminum

Basis ey u o )
Farbe Scl hw.]rz
Key Product Features o— e —
Knmpnn-nhn
. o . Polyol (2} Ghns poe
18 MPa tensile strength, 50 % elongation = L
Viskositit Bolin 23°C 8 Pas
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
RT latent technology [ wm o
Dﬁenze Rundraupe 6-8mm 58 mln
. . > 18 MPa DIN EN 150 527-2
Robust adhesion after ageing — E——
Zugscherfestigkeit* nach 7 Tagen > 15 MPa DIN EN 1465
Zusherfeshhen' nach 30 Min =1.0 MPa DIN EN 1465
>70 °C Iso 011357-112
Process oo g ettt g e s drn et e st

Subject 1o change: [ast revislon 2024-11-15 Fage 1072

dupont com

Cleaning of substrates e

Robotic or manual application SRS

30 minutes handling time: > 1 MPa BETAFORCE
9060S

27 www.bm-chemie.com




BETAMATE™ 7170-1F + Accel 2 B0DO MOLLER CHEMIE

Semi Structural Adhesive? T Dton QUPONT>
BETAMATE™ 7170-1F +
Deliverable ACCEL 2
R . R . R R
Multi material bonding, medium modulus, short open time, quick cure e e
| Cherctesiebc |
Key Product Features | e s
7 MPa tensile strength, 250 % elongation = e
-
excellent sag and bead stability = .
o =t
Process = AT
Cleaning, surface treatment depending on substrate (primerless on paint)

Robotic application

About 20 minutes working time (depending on mixing ratio)

Cut and re-seal in case of repair

TDS Betamate
7170-1F + Accel 2

28 www.bm-chemie.com




BODO MOLLER CHEMIE
BETALINK™ 32 T

Hybrid Polyurethane Adhesive/Sealant ki QPN

BETALINK™ 32 Weiss
Deliverable
Adhesive to seal lid of battery cage
Reduce the number of bolts to fasten the lid

Key Product Features
Shore A 20, 600 % elongation
1K MS-hybrid polymer adhesive, approved by Mercedes-Benz

Process

Cleaning of substrates

Manual or robotic application

%)

Cut and re-seal in case of repair TS Betalink 32

Weiss

29 www.bm-chemie.com




BETALINK™ 36

BODO MOLLER CHEMIE

Engineer chemistry

Hybrid Polyurethane Adhesive/Sealant

Deliverable
Adhesive to seal lid of battery cage, short open time, quick cure
Eliminate or reduce the number of bolts to fasten the lid

Key Product Features
Shore A 50, 150 % elongation
2K MS-hybrid polymer adhesive

Process

Cleaning, surface treatment depending on substrate
Manual or robotic application

Cut and re-seal in case of repair

30

Technical Datasheet < UUP[]NT »
BETALINK™ 36

Provisional
‘Short Description

2-component, permanently elastc STP based adhesve Wth 3 very fast sirengh Duld-Lp and very good
adhesion properties on a large vaniety of substrates. Thanks 10 fast cross-Inking 1 is possibie 10 bond pars In
3 CONINLOUS WOrking ProCess.
| Cheractorwtc |
- Fast s¥ength bulc-up, handing strength achieved afier 30 minutes.
- Compatitie wih panis
- Comosion potecting
- Soivents, Isocyanates and slicones free
- Odoress
- NON-COOSVE 0N SUITaces.
- Impact and vibration resistant (shock aDEOrting)
- Very good seaing properties.
Basls 2-component Stane modited Polymers
‘Colour Nt G
Other Properties Vaue  Unmit ‘Standard
MRONg R3O (voImec) 11
" Denstty Component A 1354005 __gomw
Denslty Companent 8 1402005  gom
—Prooessiy) empershe 8-30 C
Working tme Max s min
Voume chang s % DIN 52451-1
Rheological Properties Unit  Standard
WViscosty Comp. A 100 Pas
#23°C/10 Vs Comp. B. 60
Mechanical Propertiee Valve Unit  Standard
Tenste strength Approx 30 WPa DIN 53504
Elongation 3t break Approx 150 % DIN 53504
Moduus eiongation at 100% Approx. 20 WPa DIN 53504
shear e 7 ACErox 20 WPa__ DINEN 1465
Hardness Shore A 025 DIN S3505
| Themmsiproperies  Vaw umt |
Temperahre stabilty b0 °C
Sutpect 10 charge, It ievimen 20210422 -
auere com e v o —
s S
L T
e o g @ To s Pt
e e e Soee o s o ot s o e f s o2 200w e
e e vy LTRSS . 3
rg o
pE——

TDS Betalink 36

www.bm-chemie.com




Gap Fillers

BODO MOLLER CHEMIE

Engineer chemistry

What heat

conductivity
needed?

Liquid 1k or 2 k,
Pads?

Tolerances of
battery cage
bottom?

Desired processing
speed?



Thermally Conductive Adhesives 80D MOLLER CHEMIE

Semi structural

bond needed? Material pairings?

What heat
conductivity
needed?

Heat cure
possible?

www.bm-chemie.com



BODO MOLLER CHEMIE

Summary Gap Fillers and Therm. Cond. Adhesives R

33

Low abrasion of filler system
Silicone free

Low press in force

Modules can be removed

Polyurethane Gap Filler

Thermally Conductive Films

Thermally Conductive PU Adhesives

Proven in electrical/electronics
Modules can be easily removed
Customized die cut parts

Adhesive system
Low abrasion of filler system
Silicone free

Not economic for low volumes

High volume automated assembly
difficult

No removal of modules possible

www.bm-chemie.com




BETATECH™ 120D BODGIMORLERICHEMIE

Polyurethane Gap Filler «OUPONT>
Technical Datasheet
: BETATECH™ 120D
De“verable
Provide thermally conductive system between module and heat sink. S ———————

the battery module without generating too high pressures. The material is free of siicones.

Modules removable

Key Product Features

Thermal conductivity 2.0 W/mK

1 Component polyurethane system, non sag, low press-in force, UL94V0

Low abrasion fillers, > 10 kV dielectric strength according to ASTM 149, 1 x 102 Ohmcm

Process

TDS Betatech
120D

1component system
Manual or robotic application

34 www.bm-chemie.com




BETATECH™ 230D BODGIMORLERICHEMIE

Polyurethane Gap Filler «OUPONT>

Technical Datasheet

Deliverable BETATECH™ 230D

‘Short description

BETATECH™ 2300 is a two thermal mterface matenal based on a polyurethane technology with a
hermal conductivity of 2 W/mK and a low viscosity.

|
|

BETATECH™ 2300 is based on aluminum trihydraxide fillers that lead 10 a thermal conductivity of 2 WimK
accompanied Dy a low density of 2.0 g/ml The matenial shows a very low viscosity which leads 10 low press-in

Provide thermally conductive system between module and heat sink.
Modules removable e

~ T8I Adhes:
needs and ther specficatons, ey are approved for he specic applcatons as Gefred by e customer The use of e product

ther $1an approved appication have 1 be fekeased 1 writen o by the Technical Servoe of DuPort T8l Adweswes.

Key Product Features

Thermal conductivity 2.0 W/mK —— =
2 Component polyurethane system, non sag, low press-in force, UL94VO ot -

Low abrasion fillers, > 10 kV dielectric strength according to ASTM 149, 1x 10'2 Ohmcm -

Process

2 component system

|
Robotic application TDS Betatech
230D

35 www.bm-chemie.com




BETATECH™ 270D BODGIMORLERICHEMIE

Polyurethane Gap Filler

«OUPONT»
Technical Datasheet
Deliverable BETATECH™ 270D
Provide thermally conductive system between module and heat sink.
Modules removable i e e e

Key Product Features _
Thermal conductivity 3 W/mK o= Em—

2 Component polyurethane system, non sag, low press-in force, UL94V0 i
Low abrasion fillers, > 10 kV dielectric strength according to ASTM 149, 1 x 10> Ohmcm = _w =

Process R— _—

dupont com

2 component system P

Robotic application TDS Betatech

270D

36 www.bm-chemie.com




BODO MOLLER CHEMIE

Thermally Conductive Films e

Gap Pads

Deliverable
Provide thermally conductive material between module and heat sink
when modules need to be removed

Key Product Features

Thermal conductivity up to 7 W/mK
Silicone and non-silicone, phase change materials
Various thickness and hardness

Process
Custom parts
Manual application

37 www.bm-chemie.com




BETAFORCE™ 2800 TC

BODO MOLLER CHEMIE

Engineer chemistry

BETAFORCE™ 2800 TC for the Audi e-tron® battery

Srtation

Thermally Conductive PU Adhesive

Deliverable
Semi-structural bond with thermal conductivity

Key Product Features

High mechanical strength: 8 MPa, elongation 30 %
Thermal conductivity > 1.0 W/mK
2 Component polyurethane system

Process

Cleaning and priming of substrates (no priming if e-coated)

RT cure, can be accelerated by temperature - quick curing by induction heating
Manual or robotic application, open time 10-15 min
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Case Study BETAFORCE™ 2800 TC

BODO MOLLER CHEMIE

Engineer chemistry

Project

DuPont’s Transportation & Industrial
team collaborated with Audiengineersto
develop a bonding materialthat supports
super-fast charging for the Audi e-tron,
Audi’s first all-electric SUV launched in
Spring 2019. In addition to thermal
management capabilities, the thermal-
conductive adhesive also had to be
optimized to help attain best-in-class driving
range, lengthen module lifecycle,and
improve performance.

Challenges

Thermal management

One of the biggest challenges in designing
batteries for plug-in hybrid (PH) and electrical
vehicles (EV) is thermal management of the
battery pack. Batterycomponents must
operate in the optimumtemperature window
of 25° C during operations and below 60° C
whilecharging.

Maximize vehicle performance Some drivers
resist adopting EVs becauseof limited driving
range, performance, and batterylife. Audi’s
goalwastoensuresufficient day-to-day
capability without sacrificing performance.
Minimize charging time

Drivers don't want delays because their EV takes
too long to charge. Audi’s e-tron SUV needed to
be capable of super-fast chargingwithout
generatingexcessive heat

Solution

BETAFORCE™ 2800 TC thermal-conductive2K
adhesives for battery pack assembly were
optimized and specified for use on the Audie-
tron.

Thermalandvibrationmanagement

The thermal management properties of
BETAFORCE™2800TChelpsthe 95kWh Audi e-
tron battery operate in the optimum window
of 25°Cduring its operations and below 60° C
while charging. The excellent combination of
higher modulus and elongation helps ensure
thatthe battery and the bonded substrates
that support the battery assembly can last over
the vehicle lifetime.

Longer range

The new Audi e-tron battery —optimized with
BETAFORCE™ 2800 TC that conducts
temperature both during charging and driving
—delivers a range of more than 400 kilometers
and supports super-fast 150kW charging,
freeing drivers from “range anxiety.”
Optimized handling

Placement of the bonded battery in the floor
of the passenger compartment creates a low
center of gravity for dynamic handling and
helps achieve the Audi

e-tron’s long-range capacity.

Manufacturing performance

Good shear thinning behavior of BETAFORCE™
2800 TC allows for the fast dispensing needed
to support high-volume production.

Testing confirmed that the material properties
meet or exceed heat-cure performance, mixer
dwell times, pump pressures, and press-in
forces.

Key BETAFORCE™ properties

Thefmal conductance (ASTM 5470-12, TFW) 1.2W/ mk,
E-Modulus [MPa] 90
Elongation at Break [%] 30
Tensile Strength [MPa] [
Lapshear Strength [MPa] ca b MPa
Open Time at RT [min] 10-15
Handling Strength at RT caih
Curing time at RT ca 24h
Curing time at 80°C cal min

BETAFORCE™ Enables
Multi-material Mix

BETAFORCE™ 2800 TC is the bonding material that made
it possible to develop the first organic thermal-conductive
bonding for plug-in hybrid and electric vehicles.

BETAFORCE™ is an ideal choice for joining carbon fiber and
glass fiber posites and other dissimilar materials in a
varety of lightweight designs, including modular assemblies.
It can be used to bond coated metals like steel to aluminum,
carbon fiber panels to steel or aluminum, and sheet molding

compound (5MC) to aluminum.

BETAFORCE™ polyurethane adhesives are two-component
composite bonding adhesives. Formulations vary based on
the vehicle production process and reflect variables such as
viscosity, application temperature, conductivity, cure time,
E-modulus, strength, and temperature. Both components
can be dispensed from bulk containers into standard meter
mix equipment for application. Products are also sold in
single-use kits.

BETAFORCE™ 2800 TC
Thermally conductive
PU structural adhesive

BETAFORCE™ 2800 TC exhibits appropriate elongation to manage the potential
temperature difference between the cocling unit and the cooling plate.
Note - not 20 Iusration of G-tron batiery system.
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BETAFORCE™ 2900 TC BODO MOLLER CHEMIE
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Thermally conductive PU adhesive- OEM specified Tesrial Datashes QOUPONT
BETAFORCE™ 2900 TC

Preliminary

M
Deliverable S ———r———

- Good thermal

Semi-structural bond with thermal conductivity R B e e

Key Product Features

High mechanical strength: > 8 MPa, elongation 15 %
Thermal conductivity > 1W/mK

2 Component polyurethane system, working time < 180 sec —— = P—
Process - e
Cleaning substrates (surface treatment depending on substrate) oo mmmmemmem =

RT cure 18-28 °C e
Manual or robotic application

40 www.bm-chemie.com




BETAFORCE™ 2915 TC BODGIMORLERICHEMIE

Thermally conductive PU adhesive Tesvical Datashs «OUPONT>
BETAFORCE™ 2915 TC

Preliminary

Deliverable o ———————

- Good thermal conductivity

Semi-structural bond with thermal conductivity T v

- Shear-thinning material
- Flam retardant properties: ULS4VD

Key Product Features

High mechanical strength: 8 MPa, elongation >11 %
Thermal conductivity >1W/mK

BETAFORCE ™
Baits Polydl (Resin) 2615 TC POLC
Colour Black -
Density SSH006_giem®
Extrussson Viscosity | 2mm noze | 4bar -4 g Bailan
Other

2 Component polyurethane system e ——
Process e
Cleaning substrates (surface treatment depending on substrate) — -
RT cure

: — L o m——
Manual or Robotic application, working time 4-7 min  Betaforce
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Cell-to-cell, Cell-to-Pack and Module-to-Pack Adhesives ZOPOMOLLERLEEVIE

Heat conductivity

. o >
Material pairings: needed?

What elasticity 1k or 2k systems
needed? desired?



Summary Cell-to-Cell, Cell-to-Pack, Module-to-Pack BODOIMO RERIGHEMIE

Engineer chemistry

= Adhesive system
Thermally Conductive PU Adhesives " longand s.hort open LUSEEl LIS = No removal of modules possible
= Low abrasion of filler system
= Silicone free
Cell-to-cell Cell-to-pack Module-to-pack

www.bm-chemie.com



BODO MOLLER CHEMIE

Insulating and Dampening Materials e

What heat

Primary function? conductivity
needed?

Pre-fabricated What assembly
parts desired? method planned?



Voratron™ Structural PU foam increases Battery Pack Stiffness and BODO MOLLER CHEMIE

Drive Comfort S e

Allows for multi-material designs of battery tray, underbody
protection and structural battery

Lightweight sandwich construction delivers improved stiffness,
handling of vehicle, and drive comfort.

= Structural reinforcement

= Vibration damping

= Thermalinsulation

= High elongation, High strength

= Clean spray application /injection

= Excellent adhesion on e-coat and paints, certain types of plastics

L. source: dow.com
Structural battery — symbolic picture

.

VORATRON EXP EP 520-515M polyol & VORATRON EY 708 isocyanate - Provisional TDS_2023-07_EN.pdf

= Various processing speeds
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Voratron Series structural PUR-Foam BODOIMO RERIGHEMIE

Engineer chemistry

VORATRON™ PUR-Foams

= Structural reinforcement

= Thermal insulation

= Vibration damping

= Clean spray application /injection

= Excellent adhesion on e-coat and paints, certain types of plastics
= High elongation
= High strength
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BODO MOLLER CHEMIE

Thermal propagation protection — Nullifire SC xx e

47
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Strenght of the steel

.

Nullifire
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BODO MOLLER CHEMIE

Voratron™ Series — High Strength Encapsulant ~ E°ROMOHERCHANE

*  VORATRONT geries of 2K non-foaming system

»  UL-94 V0 performance at 5 mm (pottant alone)

* Low viscosity for ease of encapsulation/potting

*  Develops > 500 MPa modulus at room temperature

*  Complete fill in mock-packs shown with GRACO EVR unit

Kg'e z&f::n'zzi‘s“' VORATRONT™ EN 2114
UL-94 vertical burn @ S mm Vo
Elastic Modulus at RT (MPa)* 1000+
Ultimate tensile strength (MPa) 35+
Open time (min) > 10 min in pack
Density (g/cc) 0.85-09
Viscosity (cP) at dispenseT <2000

Please do not share without prior permission from Dow

www.bm-chemie.com




Non—Foaming System (U|__94 VO @ 2 mm) BODO MOLLER CHEMIE

Engineer chemistry

Pottant g R
ST Side plates Plate thickness
2 mm Aluminum ~1 mm

Although rating cannot be assigned
(non-standard test) — performance of
assembly could be deemed similar to
V0 material

\
= Burn length minimal , :
= Pottant did not drip )
= No after burn observed ,'

o
. Negligible damage
Total — 20 sec flame exposure POttant L Before test ] [ After test J
2 X 10 sec timeslot

o ~1 sec break in between

Please do not share without p;ior permission from Dow 4
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BODO MOLLER CHEMIE

EM| Shielding T Engineer chemisty

Fabric-over-Foam (FOF) gasket

= Highly conductive fabric over a foam core

= Applied as electrical grounding or EMI shielding

= Shielding effectiveness >100 dB across wide frequency spectrum
= Various grades and shapes available

V/ /]

www.bm-chemie.com

«DUPONT»
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BONDERITE — Cleaning and surface treatment 80DO MOLLER CHEMIE

Die wichtigsten Anwendungen

* Neutrale Entfettung mit temporarem Korrosionsschutz als Zwischen- oder Endbehandlung,
= Korrosionsschutz auf Wasser- und Olbasis

* hochwirksame Entfettung vor der Oberflachenbehandlung und Lackierung, Entlackung,
Lackkoagulierung, Entkalkung und Beizen

Neue Beschichtungsgeneration

BONDERITE C-AK 1563 — alkalischer Reiniger fur Stahl und Aluminium

© Henkel

BONDERITE M-NT 2040 — chromfreie Beizpassivierung fur Aluminium, Anwendung bei Batteriekasten fir
E-Automobile

BONDERITE M-NT 40043 — Cleaner-Coater, Reiniger + Beschichtung in Einem, ersetzt Eisenphosphatierung
BONDERITE M-NT 30002 — Konversionsbehandlung fur Zink-, Stahl-, und Aluminiumoberflachen
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BONDERITE — Cleaning and surface treatment 80DO MOLLER CHEMIE

Application overview

» Neutral degreasing with temporary corrosion protection as an intermediate or final treatment
= Water and oil-based corrosion protection
= Highly effective degreasing before surface treatment and painting, paint stripping, paint coagulation,

descaling and pickling

Next generation coating

BONDERITE C-AK 1563 — alkaline cleaner for steel and aluminium

© Henkel
BONDERITE M-NT 2040 — chrome-free pickling passivation for aluminum, used in battery boxes for electric
vehicles

BONDERITE M-NT 40043 — Cleaner-Coater, cleaner + coating in one, replaces iron phosphating

BONDERITE M-NT 30002 — conversion treatment for zinc, steel and aluminum surfaces
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BODO MOLLER CHEMIE

Engineer chemistry

Our branches

Europe
Bodo Maéller Chemie GmbH
Germany (Headquarters)

Bodo Moller Chemie Schweiz AG
Switzerland

Bodo Moller Chemie Austria GmbH
Austria

Bodo Moller Chemie France SAS
France

Bodo Moller Chemie Benelux N.V.
Benelux

Bodo Moller Chemie UK Ltd.
UK / Ireland

Bodo Moéller Chemie Denmark Aps
Denmark

Bodo Moller Chemie Sweden AB
Sweden

Bodo Moéller Chemie Norway NUF
Norway NUF

Bodo Moéller Chemie Finland Oy
Finland

Bodo Moller Chemie Polska Sp. z o.0.

Poland

Bodo Moller Chemie Baltics OU
Estonia / Latvia / Lithuania

Europe

Bodo Moller Chemie Czech & Slovakia, s.r.o.
Czech Republic/ Slovakia

Bodo Moller Chemie Austria GmbH —
Sucursala Bucuresti
Romania

Bodo Moéller Chemie Hungary Kft.
Hungary

BODO MOLLER CHEMIE Austria GmbH -
Podruznica Zagreb
Croatia

Bodo Moeller Chemie Spain S.L.

Spain

Bodo Moeller Chemie Portugal Unipessoal LDA
Portugal

Bodo Moller Chemie Italia Srl.
Italy

Bodo Moller Chemie Russia LLC
Russia

BODO MOLLER TURKEY KiMYA URUNLERI
TICARET LTD. STi.
Turkey

America

Bodo Mdller Chemie Corp.
USA

Bodo Moller Chemie México,S.deR.L.de C.V.
Mexico

Africa

Bodo Moller Chemie South Africa (PTY) Ltd.
South Africa / Sub-Sahara Region

Bodo Moeller Chemie Kenya Ltd.
Kenya

Bodo Moeller Chemie Nigeria FZE

Nigeria

Bodo Moeller Chemie Egypt SAE

Bodo Moeller Chemie Egypt Import Ltd.
Egypt

Bodo Moeller Chemie Morocco SARLAU
Morocco

Asia
Bodo Moller Chemie Middle East FZE
United Arab Emirates / Arabian Peninsula

BM Chemie Israel Ltd.
Israel

Bodo Moeller Chemie India Private Limited
India

Bodo Moeller Chemie (Shanghai) Co., Ltd.
Bodo Moeller Chemie Hong Kong Ltd.
China

Bodo Moeller Chemie (Thailand) Co., Ltd.

Bodo Moeller Chemie Vietnam Co., LTD
Vietnam
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