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Blooming of EV Market
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Rochling

EV Sales Volume 2019 vs. 2020 vs. 2021 (01-06)

Europe

+135%

EV starts blooming from 2020

us E

Source: Marklines & Center of automotive management, 2019.07.11
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Battery System Need Lighter

Bigger Cell = e e e —————— .
18650 cell vs 2170 cell

' RA provide plastic lightweight

. Solutions to battery

~ Capacity (Wh) 1
Weight(kg) l
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Material and Processes

Fiber Length Changes Manufacturing Process

Developing zone
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Mechanical Properties

Capable zone

|
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Rochling Battery Covers

Provide Multi-plastic Solutions for Customers
AEFRBAERRSG R

Variety of materials and process available
depending on size & design requirements

Superior thermal runaway protection comparable
to Al or Steel Covers

Automated manufacturing

= BB E 8E

... *
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Rochling Battery Housing _~ SMC

The SMC battery cover has high design freedom can give cost and weight benefit to battery system

« Weight Comparison
EEXtE: LR, MRiES

_-

Density(g/cm3) 7.85
Thickness(mm) 1 1.5 2.5
Weight(kg/m?) 7.85 4.05 4.5

« Cost comparison (the shown parts for reference)
FRAXTLE : SR EZHFER TSMCIR BN AT ERZF N

L

Tooling cost
Part cost ~1.5-2.5B ~1.5-3B B

Rochling

High design freedom of SMC
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Rochling Battery Housing
Project Summary E=EHF 5T E

BMW OEM 2 OEM 3 OEM 4
PHEV BEV BEV BEV
DLFT SMC SMC SMC
+ EM shielding, Compression limiter + Degassing Unit, + Degassing Unit, Acoustic Pads, Seal + EM Shielding, Acoustic Pad, Acoustic

Sealing, Degassing Unit, MICA sheet

2015 2021 2021 2022 /2023
40000/ y 35000/ y 20000/ y 130000/ y

... *
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Battery System Underrun Protection HBtt &% T~

The cases of car fires caused by intrusion from underside of battery are very often, so a strong protected
layer is needed to guarantee safety of battery

Battery module

Lower cover

Cooling channel

~ Protection cover

... [ ]
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Discover the Possibilities!

Battery Pack Underside Protection

* Lightweight 3~4kg/m’

* NVH reduction

« Good thermal insulation

« Energy abortion in core layer LWRT
* Low cost comparing with Metal

* Adjustable layers and thickness

Rochling

HEEEENE
I Organosheet

Stone-chipping-Layer

Structural Lightweight | Kevin Teng | 19.11.2021 | 11
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Battery System Underrun Protection

Intrusion test with battery pack
Battery of 565 kg drops from a height of 145 mm on a 100 hemisphere

Steel 6 mm (47,1 kg/m"2) Stratura Hybrid 3 x 1 S 18 mm (27,87 kg/m"2)
deflection: 15,27 mm outside: 15,04 mm / inside: 9,45 mm
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Battery System Underrun Protection

Intrusion test with specimen

Puncture trial Stratura hybrid 2 x 1

Impactor 13,5 kg

Sphere-diameter 60 mm

Falling speed 9 m/sec / height 4130 mm
Kinetic energy 547 -
Stopping distance 35 mm

Average breaking force 15,6 kN (1.5 M)
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Battery System Underrun Protection

Intrusion test with plates and pack level are on going

The different combinations of this material can meet different requirements of customer.

Rochling

Réchling
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Ford Puma 2020 Innovation by Rochling: Mega Box
PPGF30 D-LFT (Direct Long Glass Fibre Reinforced Thermoplastic)

Drain Plug

... [ ]
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Recommend material for Frank / Trunk floor

IM D-LFT Hybrid
materials

Material

Density
[9/cm?]

Thickness

Mechanical
Design

freedom

Summary

Rochling

Steel
7.8

0.8~1.2
very good

3~4pcs
design

» High weight

* High investment

* NVH and rust issue
* Low cycle time

PP-GF
1.12

2~3
medium

high
1pcs design

» Lighter design

Frunk box

UP-GF
1.8

=&
good

medium-high
1pcs design

* Medium weight

and cycle time

* Less investment

PP-GF
1.12

2~3
medium

medium-high
1pcs design

» Lighter design
* Press and oven

needed
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PP-GF
1.12

2~3
medium-
good
medium-high
1pcs design

» Lighter design
* Press and

extruder needed

Trunk box

PP-GF
1.2-1.6

4~6
Good

Medium

* Press, (extruder)

and oven
needed

Automotive



D-LFT Process, Extruder and Press

TP Resin Additives

Extruded
Compound

| | LH
L)

... [ ]
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Round Cell Carrier / Contact System

@ Over-molded metal for cell-to-cell connection

@ Thin walls for improved module energy density
(20.8 mm walls)

@ Large part capability
(> 2m in length)

Wide variety of materials
@ (PC no glass fill, PBTGF15-30,PPA/PPS)

Rochling
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Pouch cell frame and module integration

LJ
L [ ]
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Pouch Cell Series Components

Roechling Products

- Part name: Insulation plate

- Material: PP-TV20

- Process: injection molding

- Function: insulation

- Location: between cell frame

and cell

- Part name: Cell frame

- Material: PP-LGF50+Aluminum

- Change from AL to Copper in 2019
- Process: over-molding

- Function: cooling and fixing cell

- Part name: Side plate

Rochling

- Material: PP-GF20

- Process: injection molding
- Function: side fixation

- Location: side of module

- Part name: Insulation plate (48V)

- Material: PP-GF20

- Copper Busbar

- Process: injection molding

- Function: insulation and fixing cable
- Location: between end plate and cell

Battery Solution | Richard Zhu | 19.11.2021 | 20 Automotive
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Conclusions

@ Global footprint and local expertise

@ Provide Multi-plastic Solutions for Customers

@ Process competence lead to high quality

@ Fully Automated Manufacturing

Rochling




Rochl i ng Automotive

Richard Zhu

No.18, ShanSong Road, YuShan Town
215347 | Kunshan City | Jiangsu | P.R China
+86 189 1359 9898

mzhu@roechling.com
roechling-automotive.com



