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Prelude

_ _ AsahiKASEI
Executive Summary of Leona™ S - Series

New addition to Asahi Kasei Polyamide Portfolio

Portfolio

« Three segments — Structural, Exterior, Flame retardants
 Webinar focus: Exterior application

* Light weighting
* Paint-less
 Excellent surface and UV Protection

* Fuel efficiency
B ° Secondary process reduction
SENGIEY « Cost reduction
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AsahiKASEI

Asahi KASEI
At a Glance




About Asahi Kasei and performance materials. Asahi KASEI|
About Asahi KASEI

Asahi Kasei Corp.

Health Care Material

Synthetic Resins and
Engineering Plastics of Asahi-kasei

Product information and physical properties
information are being offered of Synthetic Resins and
Engineering Plastics for Plastics product from product

lineup of AsahiKasei Corporation.

A

| Turnover 20
billion US$
(FY2020)

N
N
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N
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Performance Polymers Global Presence o AsahiKASEl
Performance Polymers Global Capability

m m 6. Asahi Kasei Plastics
(Guangzhou)

m 3. Asahi Kasei POM
(Zhangjiagang)

m 8. Asahi Kasei Plastics (Changshu)

B m11. Asahi Kasei Europe
(Germany)

m m7. Asahi Kasei Plastics
(Shanghai)

HEB a1k
9. Asahi Kasei Plastics
(Michigan, Alabama)

1. Asahi Kasei Corp
(Japan)

m Tokyo, Nagoya, Osaka
m Kawasaki, Chiba

B Nobeoka, Mizushima

B Asahi Kasei Color Tech
(Tochigi)
B 10. Asahi Kasei Plastics
(Mexico)
| 5. Asahi Kasei Plastics
(Hong Kong)

B 12. Asahi Kasei Plastics

m iii&iv. Asahi Kasei India (Vietnam)

m = = 4. Asahi Kasei Plastics

Thail
H Sales = i (Thailand)

B Technical Support/ R&D ' i&ii. Asahi Kasei Plastics
®  Polymerisation/Compounding Plants (Singapore) 7

Copyright 2021 Asahi Kasei. All rights reserved.



About Asahi Kasei an:] performance materia.ls . . . Asa h i KASEI
Asahi Kasel Engineering Plastics

Asahi Kasei Corp. [holding company function]

Material Homes Health Care

A {a &

- Asahi Kasei Corp. ; : : ] .
. P Asahi Kasei Homes Corp. * Asahi Kasei Pharma Corp.
[operating function] - Asahi Kasei Construction i i i
M df d PPE - Asahi Kasei Microdevices _ * Asahi Kasei Medical Co., Ltd.
odrie Corp. Materials Corp. * ZOLL Medical Corporation

¢ Well established
global supplier

¢ Dimension stability,
Flame retardancy

Polyacetal TenacTM

¢ Only global producer
of Homo & Co

e Super-Low VOC

. technolo
Polyamide &

e Strong presence in

automotive applications

e Fully integrated
production

Copyright 2021 Asahi Kasei. All rights reserved. 8



About Asahi Kasei and performance materials

Asahi Kasel Engineering Plastics

Modified PPE

¢ Well established
global supplier

¢ Dimension stability,
Flame retardancy

Polyamide

e Strong presence in
automotive applications

e Fully integrated
production

Polyacetal
¢ Only global producer
of Homo & Co

e Super-Low VOC
technology

AsahiKASEI

Asahi Kasei Corp. [holding company function]

Material

A

* Asahi Kasei Corp.
[operating function]

* Asahi Kasei Microdevices
Corp.

Homes

{a

- Asahi Kasei Homes Corp.
* Asahi Kasei Construction

Materials Corp.

Health Care

&

* Asahi Kasei Pharma Corp.
* Asahi Kasei Medical Co., Ltd.
* ZOLL Medical Corporation
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About Asahi Kasei and performance materials
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AsahiKASEI
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Material

A
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[operating function]
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Homes

{a

- Asahi Kasei Homes Corp.
* Asahi Kasei Construction

Materials Corp.
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&
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AsahiKASEI

ADDRESSING POLYAMIDE
MARKET & GLOBAL TRENDS




Addressing Polyamide marke: & Global Trends Asa h i I(ASEI
Polyamide Market & Trends

Metal replacement and light weighting
solutions

Continual growth in aliphatic Polyamide
— Innovation for alternatives

- Secondary processes reduction
Continual growth in semi aromatic / PPA " - Paint less solutions

segment

Rise in E-mobility

Continual improvements to address
polyamide shortfalls Sustainable works
- Moisture absorption

. 12
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AsahiKASEI

NEW OPPORTUNITY AWAITS:
INTRODUCING LEONA™S - series




New Opportunity Awaits: Leona S-Series . . AsahIKASEI
New Portfolio: LEONA™ S - series

» Over 45 years of polyamide solutions and developments
* Fully integrated from monomer to PA66 compounds

Performance
Enhancements:
Leona 5300G High L ™
. Commercializes launched ~ Thermal Sustainability grade: Temperature eona_
Radiator end (PA66/612)  improvements: | eona BG Series  PA66/610 S - series
) Leona 1300G &
tanks trials 13G (PAG6) - Leona 14G (PAG6) . . &

- +
53G (PA66/612)
Series

!
XDIDEDEDEDIDEID
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New Opportunity Awaits: Leona S-Series E h . KASEI

Asahi Kasei LEONA™ § - series

Aliphatic Polyamide s Aromatic PA = GF Reinforcements

Standard Polyamide Asahi Kasei own PAGI Content Variations

3 Catergorised segments

¥

Standard Grade UV Resistance Grade Flame Retardant Grade

@

@ @

Leona™ SG Series Leona™ Leona™ SH Series (Halogen)
SU Series Leona™ SN Series (N-Halogen)

Copyright 2021 Asahi Kasei. All rights reserved.



New Opportunity Awaits: Leona S-Series ] ] ] Asa h i KASEI
Performance Focused ® Diverse Applications

Application differentiation

. Leona™ SG Series
Leona™ SH, SN Series

Flame Retardant - High stiffness ST ETHEERTRINES © [fl1]i ST

Leona™ SU Series

§ Excellent appearance ¢ UV performance
whd

O C 2W Rear Grip : ;
G O Tank cover o~ 4W Wiper housing
wd  ofd < ¢

5 \

g

v QO

£ o

’é = Exterior application focused

=3 Paint-less concepts

':% Weight reduction method

Conventional
Polyamide

Headlamp
Brackets

2W visor bracket 4W Mirror Stay
Good appearance and UV resistance

16
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New Opportunity Awaits: Leona S-Series

-

\_
-

.
s

_ ] AsahiKASEI
LEONA™ SU - series Features
\
HIGH AESTHETICS @ @
SU PA6 + 6l .
R Well balanced strength Excellent post Exterior
GF35 - GF60 & stiffness d Excellent molded surface Metal
replacement )
\
HIGH STRENGTH
STRUCTURAL
SGSeries PAG6 + 6l Interior
e e A Excellent strength MEEEE Good post metal
& stiffness molded surface
replacement )
FLAME RETARDANT Q O ® O )
SN PAG6 + 6l
senes GF 25 - GF 50 .
Exczlletrj;f strength Expe:{l_lent Il_a_ster V-0 Iﬁz;:{r
SHSWS PAG6 + 6l SHiness prinfing clartty replacement
GF 55

-

Copyright 2021 Asahi Kasei. All rights reserved.
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AsahiKASEI

LEONA™ SU series
FEATURES

& BENEFITS




Leona SU - Series: Features and Benefits . Asa hi KASEI
Why LEONA™ SU - series

To meet Benefits to Industry
automotive High e Exicr dinteri
target Mechanical Xterior and interior

h structural applications. o
Strengt ® Structural application where

conventional PA struggle to meet

requirements

® Meeting standards tests

Leona™ - ® SAE J2527, ISO 4892-2, ® Exterior products with UV
Protection . .
SU-Series JIS 7350-4 demanding requirements
(glass filled
PA6+6l ® Excellent surface finish. ® Paint less part options & cost
Polyamide) Appearance || ® Non-painting exterior down benefits
application.

® Sustainable energy efficient

Metal ® Light weight solutions water-cooled tooling is possible
replacement || ® Weight reduction as high
opportunity || as 60%.

O00O0

19

Copyright 2021 Asahi Kasei. All rights reserved.



Leona SU - Series: Exterior Performances

Excellent Aesthetical Finish

*Tooling Dimension : 120mm*80mm*3mmt Highlights
Barrel Temp: 260°C - 285°C 1. Excellent surface finish
"Tooling temp: 90°C

*Injection Speed: Low 2. Cost saving benefits

Leona™ SU206 (60% GF) PA66 (50% GF) Standard PA

Step 4

Step 3

4 steps
Step 2 process

Step 1

Molding Secondary Painting  Assembly Total
process

(surface
treatment,
etc)

Flat Plate (Gloss Tooling)

Copyright 2021 Asahi Kasei. All rights reserved.

AsahiKASEI

Leona™ SU Series

Molding  Assembly Total

*Applicable for black only

20



Leona SU - Series: Exterior Performances . . ] Asa h i KASEI
LEONA™ SU - series Gloss Finish

Gloss performance at part level

Post molding gloss data - Industrial part

100 m Polyamide GF30 m Leona SU20C GF35 Highlights

1. Resin rich surface enables excellent gloss

80 A
finish
=)
5 60
“ 2. Successful adoption of paint-less concept
O 40
O
20
‘ Direct Molding Automotive exterior
0 application example

20 DEG 60 DEG 85 DEG
Angle of Incidence

Injection molding of actual part to review surface finishing
21
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Leona SU - Series: Flow Performances

Good Flowability = Easy Processing
50

AsahiKASEI

Barrel Temperature: < 290°C
Tool Temperature: 80°C

SU20C GF35

£ 40
(&)
® 30 10mm width x 2mmt SU206 GF60
c
% PA66 GF50
L 20 -
o
S
9° 10
" Flow distance:
0 | | SU20C > SU206 > PA66 50% GF
25 50 75 100 125 150

Injection pressure / MPa

Highlights
1. Excellent flowability

2. Flexible design possible

Copyright 2021 Asahi Kasei. All rights reserved.

22



Leona SU - Series: Mechanical Attributes

Enhanced Mechanical Performances (l)

How SU Series perform against other Polyamides

AsahiKASEI

25
g
o} 20
2 Highlights
515
©
o
2 10 1. Enhanced wet properties
g mechanical performance
o
w 5 2. Achieve structural demanding
applications
0
SU206 GF60 PA66 GF60 PA66 Semi  PA6 Semi
aromatic aromatic
GF60 GF50

ISO 178 test method H Dry m Wet Conditioned

Copyright 2021 Asahi Kasei. All rights reserved. 23



Leona SU - Series: Mechanical Attributes

Enhanced Mechanical Performances (ll)

Tensile Properties Positioning

400
® Steel

W W
S O
o O

Leona™ SU206
°

N
0
o

e Aluminum

200

150
100 PBT 30% GF °

PA66 30% GF ®  Leona™ SU20C

Tensile Strength [MPa]

0
o

1 10 100
ISO 527 test method Tensile Modulus [GPa]

Highlights

1. Leona™ SU Series having well-balanced mechanical performance

Copyright 2021 Asahi Kasei. All rights reserved.

1000

AsahiKASEI
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Leona SU - Series: Mechanical A:tributes . . Asa h i I(ASEI
SU - series Performance Validation

Existing part evaluation using Leona™ SU20C (GF 35)

Validation

Existing material

Load displacement Leona SU20C Validation (KN) | Part Validation

requirements (KN)

Polyamide GF45

Individual loading at Fupwards > “x” 3 times higher than requirements
opposite directions

> “x 2.5 times higher than requirements

I:downwards

t |:upwards

Highlights

1. Leona™ SU series can fulfil requirements with lower
GF content

Fdownwards‘

Image for illustration only 2. Possibilities for existing tooling trials

Molding - No issues
Structural Test - Pass

Copyright 2021 Asahi Kasei. All rights reserved. 25



Leona SU - Series: Combining Mechanical and Aesthetics

Integrating Stiffness and Aesthetics
25000

AsahiKASEI

High stiffness performance
AND excellent Surface
Appearance

Flexural Modulus (MPa)

PA66 GF13 PA66 GF33 PA66 GF55 Leona SU206 (GF60)

Increase Glass fiber Content
Copyright 2021 Asahi Kasei. All rights reserved.
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Leona SU - Series: Weathering Performances

Excellent Outdoor Protection

AsahiKASEI

Actual Part
Evaluation

Properties

Evaluation (Hours)

500

1000 1500

2000

General Requirements
(after 2000 Hours)

Validation

AE <3.0

> 80% gloss (Grained test Piece)

> 4 at a scale of 5 (Grey Scale)

Chalking and/or cracking not permissible

Copyright 2021 Asahi Kasei. All rights reserved.
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Leona SU - Series: Weathering Performances

Excellent Outdoor Protection

4.0

[__Fa .o

SAE J2527 Weathering Results

PC/PBT

AsahiKASEI

Textured Colour Plate

> 80% gloss (Grained test Piece)

> 4 at a scale of 5 (Grey Scale)

Chalking and/or cracking not permissible

Copyright 2021 Asahi Kasei. All rights reserved.

| Pass Other Semi aromatic PA __.---* evaluation by
2.5 e Internal Atlas Ci4000
L2000 eI —r
a - Leona SU20C
15
1.0 _
Accredited lab data - Leona SU206 Part level evaluation
0.5 s - ° by accredited lab
0.0
500 1000 1500 2000
Exposure Duration (Hours)
Evaluation (Hours) .
Actual P_art Properties General Requirements Validation
Evaluation 500 1000 1500 2000 (after 2000 HOUI’S)
Delta E 0.38 0.41 0.43 0.45 AE < 3.0

28



Leona SU - Series: Weathering Performances ] Asa h i I(ASEI
Excellent Outdoor Protection

4.0
SAE J2527 Weathering Results PC/PBT

Ti 3.0 Textured Colour Plate
| Ppass Other Semi aromatic PA __.--"°* evaluation by

2.5 =" Internal Atlas Ci4000

———————— —e
w 2.0 . Leona SU20C -
15
1.0 i
Accredited lab data (Leona SU206) Part level evaluation
0.5 - - i - — by accredited lab
005043
0.0 S
0 500 1000 1500 2000
Exposure Duration (Hours)
Evaluation (Hours) .
éctulal P_art Properties Genftralz)eO%u:ements Validation
valuation 500 1000 1500 2000 (a er OUI'S)
Delta E 0.38 0.41 0.43 0.45 AE <3.0
Gloss Retention % 114 110 126 131 > 80% (Grained test Piece) P T
"PASSED)
- |Grey Scale 4/5 4/5 4/5 4 >4 at a scale of 5 ==

Visual No deformation, no cracking or chalking Chalking and/or cracking not permissible -

Copyright 2021 Asahi Kasei. All rights reserved.



Leona SU - Series: Post molding benefits Asa h i KASEI
Secondary Process removal — Actual Part

Mounting boss actual part self tapping assembly evaluation conclusion

Process

M3 and M4 Self tap Screws

o Leona SU206
| No No
S
sz Yes No
ﬁf Existing Semi aromatic PA
W No Yes (NG)
Highlights

1. Option to omit annealing process
» Opportunity to reduce unnecessary secondary process

2. Optimum crystallization achievable with water cooled tooling
* Low energy consumption (Long term environmental benefit)

*%* - T .. . . . . . . .
Due to confidentiality, this image used is for illustration purpose Copyright 2021 Asahi Kasei. All rights reserved.



Leona SU - Series: Features to Applications . . . . Asa h i I(ASEI
Leona SU - series Possible Applications

Mirror Stay Bracket

Speedometer Fairing

. ~ »
Tank Cover/Fuel Lid

Inner Rear View
Mirror

Rear Seat Grip
- g _

Outer Rear View

Mirror

/

Rear window wiper
cover

Foot rest

Due to confidentiality, all images used are for illustration purpose only Copyright 2021 Asahi Kasei. All rights reserved. 31



Leona SU - Series: Lig.ht weighting solutions. . Asa h | KASEI
Asahi Kasei CAE Solutions

Support in every step!

Metal replacement solutions

Conceptual Design Prototyping Preparation Commercial

Planning Design Modification Verification for Production Production

Molding

- Optimal design for

required performance

Structural Structural Orientation

- Optimize gate positions

- Detailed structural analysis with

fiber orientation distribution

32
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Leona SU - Series: Lig.ht weighting solutions - - . . Asa h | KASEI
Reaping benefits from light weighting

Take advantage of Leona SU Series

BENEFITS OF METAL REPLACEMENTS

Industry Cost Enhance Shipment More design  Fuel/Energy Ease of
reduction  Productivity  cost saving flexibility Saving handling

Automotive v v v v v

Consumer, Appliances, Industrial

33
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Leona SU - Series: Light weighting solutions

Reaping benefits from light weighting

Take advantage of Leona SU Series

AsahiKASEI

BENEFITS OF METAL REPLACEMENTS

Industry Cost Enhance Shipment More design  Fuel/Energy Ease of
reduction  Productivity  cost saving flexibility Saving handling
Automotive v v v v v
Consumer, Appliances, Industrial 4 v v v 4

Mechanical performance [Dry & Wet]
Zinc DC 42 (MPals.g)

20% drop 40% drop 30% drop
12
A Steel 52 (MPals.g)
© 11
a 10
0
(7] 8 -
5 Aluminum Alloy 95 (MPals.q)
©
o 6
=
T 4 Magnesium Alloy 125 (MPals.g)
2
L 2 |
L
0 Leona SU Series Up to 135 (MPals.g)
SU20C GF35 PA6 GF35 PA66 GF35
(1] 20 S & 20 100 120 140 10
B Dry m Wet Conditioned
ISO 178

|| Specific Tensile Strength (MPa/s.g)

34
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Leona SU - Series: Light-weightingsolutions - . . - Asah|KASE|
Benefits of light weighting solutions

Metal replacement + Part Integration Benefits

Current Asahi Kasei \'N ﬁ
Situation Proposal DY ©)

‘ 10% Cost down Parts integration

Metal frame SU series + @
+ Over CAE

molding development 58% Weight reduction

35



AsahiKASEI

LEONA™ § series
KEY TAKEAWAYS




Key take away for audience

Summary and Conclusion

| Aesthetics | _UVProtection | ___Mechanical ___

Enhanced strength and rigidity

Excellent surface Excellent e
(even at wet condition)

Light weighting — Fuel efficiency
Part integration — Time/Cost

Alternative
Solution
option

Paint-less concept — Time/Cost

Leona™

Secondary process reductions — Time/cost

SU-Series
(PA6+6l)

Paint-less, UV protected exterior pa

Dlve.rS|f.|ed Structural demanding parts
pplications
Metal replacements options

37
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AsahiKASEI

Contact information

Webinar Content

Joel Lau, Asahi KASEI Plastics Singapore Pte Ltd
joel.aps@asahi-kasei.com.sq

Sales Enquiries

ASEAN: Sone Masato, Asahi KASEI Plastics Singapore Pte Ltd
INDIA sone.mc@asahi-kasei.com.sg

OCEANIA

THAILAND: Oguchi Teppei, Asahi KASEI Plastics Thailand Co., Ltd

Teppei.oguchi@asahi-kasei.co.th

Other Regions: Takashi OSAWA, Asahi KASEI Co.
osawa.td@om.asahi-kasei.co.jp
+81-(0)3-6699-3387

Copyright 2021 Asahi Kasei. All rights reserved.
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AsahiKASEI

Scan me
.iﬂ":' kL

Q&A and Feedback

greatly appreciated!

Copyright 2021 Asahi Kasei. All rights reserved.



Disclaimer AsahiKASEI

The information provided is based on studies and data Asahi Kasei believes to be reliable to the best of its knowledge

Data shown are typical values obtained by proper testing methods and should not be used for specification purpose. Please use these data for selecting the most appropriate grade suitable for specific usage.
These data may be changed because of improvement in properties.

Any descriptions, pictures, data and drawings etc shown may change without prior information and do not constitute the agreed contractual quality of product

Be sure to read the relevant SDS before handling and use, and always follow the important precautions.

Do not use plastics in any of the following orally- or medically-related applications.

Orally-related application: any part, device or component which may come into direct oral contact or into direct contact with drinking foods or beverages.

For drinking water application, please consult Asahi Kasei representatives

41
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