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Hyosung: Innovating for Global Excellence HYOSUNG  POKETONE

HYOSUNG POLYKETONE
I

O Manufacturing Entites | © Trading Entities / Branches | © Trading Offices / Sales Offices | © R&D Center

21 31 35 1

Group management performance

Total Sales Operating  Profit Total Assets

17,782 684 18,556
($12.8 billion) ($0.49 billion) ($13.4 Billion)

(In billions of KRW)

Central / South America
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Hyosung: Innovating for Global Excellence HYOSUNG  POKETONE

HYOSUNG POLYKETONE

With its global production system of core products Hyosung continues to provide
GLOBAL . . . .

differentiated products and services to satisfy the demands of customers.
TECHNOLOGY

TEXTILE

No. 1Brand in Global Spandex
Market, CREORA

SMARTGRID

Koreads first
STATCOM, ESS

Hyosung Heavy Industries

Hyosung TNC
RECYCLE-IBER NEWMATERIALS

Wo r | RrsiCemmercialized
Polyketone Material, POKETONEM

Hyosung Chemical

Thew o r | bdsbrecycled fiber,
regen

Hyosung TNC

e
i ———————————

-

ENERGY ATM

Ranked No. 1in the ATM
market share in Korea, the United
Sttes, Indonesia, and other countries

Hyosung TNS

Wo r | Td@TgerProduct, GIS
(Gas Insulated Switchgear)

Hyosung Heavy Industries
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Hyosung: Innovating for Global Excellence

TEXTILE

N4
@

CREORA Spandex, No.1in
the global market share

Hyosung TNC

Gas-Insulated Switchgear
(GIS) Designated as the

World Class Product of Korea

Hyosung
Heavy Industries

@)

\

PP/DH for pipes and
medical devices.
The world first to

commercialize
polyketone

Hyosung Chemical

Polyketone

No. 1in the US, No. 3 in the
global ATM market

Hyosung TNS

Specialty
Film
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POKETONE History

1970s: US, Japanese companies

attempted Polyketone development.
1997: US Shell started its 20,000-ton/yr

Polyketone production.

2000: Shell exited 14 downstream
businesses including Polyketone .

2004-2013: Hyosung pursued Polyketone

commercialization research.

2011: Adoption a Shell License from SRI.
2012: A 1,000-ton/yr pilot plant was built

2015: A 50,000-ton/yr factory was
launched for mass production

(Ulsan Yongyeon Factory).

POKETONE

HYOSUNG POLYKETONE

New Pilot
Design &

Construction
o 2

row by a
CAGR 37%
during 2017 -2024

New POK -1
Plant
Hyosung PK Construction )
Lab (50KT/ Y, 615)

Complete
(~0605 =

Hyosung PK Polym. Bench start

. T T T T T T T [

04 \ “06 "07 "08 09 10 ~11 ~12 13 “14 “15 23

scal e

Hyosung PK Lab

scale
Hyosung PK Polymerization Test
R&D start start
(603) (604)
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POKETONE™:
The Game-Changer
in High -Performance Materials. .




There Is no perfect plastic material POKETONE

HYOSUNG POLYKETONE

Every plastic material has limitations

A Some are rigid but brittle

A Others are flexible but weak

A Many have poor chemical resistance
A

Cost often increases with performance

Common Challenges
A Temperature resistance vs. processability

A Strength vs. flexibility

A Chemical resistance vs. cost

A Durability vs. sustainability There are no solutions.

There are only trade -offs.
Industry Reality 5 Thoi/sSagell

A Engineers must always compromise
A No single material solves all problems

A Material selection is about finding the best balance




Where Current Engineering Plastics Fall Short POKETONE

HYOSUNG POLYKETONE

Your product shines with engineering plastics

Rising performance demands Stricter environmental & safety standards

ntral

Compounding? Cost and limitation Wiy we need new polymers like

Alternative material? Expensive
&q Polyketone




Key Drawbacks of PA66, POM & PBT POKETONE

HYOSUNG POLYKETONE

Are PA66, POM, and PBT Meeting Your Needs - Or Just Filling a Gap?

High Moisture Absorbs water, causing size  Parts can warp, lose strength

PAGS Absorption
P changes and weaker strength and fail in humid conditions.
Releases harmful gas during _
Formaldehyde _ Raises safety concerns, may
POM Emission processing and heat - _
fail in high -heat environments.
exposure.
PBT Limited Hydrolysis Breaks down in humid or wet  Becomes brittle , cracks , and

Resistance

conditions over time. has a shorter lifespan.




The Reality of Engineering Plastics

How Have We Managed These Limitations?

1. Compounding

Adding fillers, reinforcements, and additives to improve
properties

However : Increases cost, complicates processing, and
may reduce other properties

2. Alternative Materials

Using higher -cost materials like PPS, PVDF, or PPA in
extreme conditions

However : Significantly higher material costs and limited
availability

3. Compromise

Accepting trade -offs depending on application
requirements.

However : Often leads to suboptimal performance and
shorter product life

POKETONE

HYOSUNG POLYKETONE

why we need new polymers like

Polyketone




Polyketone (PK) Chemical Structure POKETONE

HYOSUNG POLYKETONE

Polyketone Made of
a family of
Semi-crystalline aliphatic Cafsai _
Polyketone , Monoxide + Olefins
made of CO and Olefins

Polyketone

, Carbonyl Group : Polar
The Oxygen sucks electrons from the carbon

Creating a strong attraction High Melting Point
between polymer chains. Strong interaction




POKETONE

What makes PK special? AL

B

Barrier
Property

T R I )

Resilience
Recovery

Performance



What makes PK special?

Good Chemical resistance Outstanding Hydrolysis Stability
PK Polymers are tough. With PK polymers are not

few known solvent, this new susceptible to hydrolysis. They
class aliphatic polyketone has exhibit resistance to hydrolysis
good barrier properties and in a broad range of aqueous
chemical resistance -even environment and absorb small
when exposed to extreme amounts of water, resulting in
temperatures. almost no effect on strength

'.M:v/

Chemical = * ¢ Water :
'Resistance, ~_Resistance

POKETONE

HYOSUNG POLYKETONE

Friction and Wear resistance
The tribological performance
of gear assemblies and related
mechanical systems can be
improved if at least one of the
wear -related components is
made from PK

B * e =3
) e “
.‘

'



HYOSUNG POLYKETONE

What makes PK special? POKETONE

Excellent Barrier Performance
PK Polymers are resistance to a
wide range of chemicals an
exhibit good solvent and fuel
barrier performance. This
makes them attractive for use

In pipe and barrier packaging.

Barrier
Property s

Heat resistance Non -toxic

PK have better thermal For all the base grades, PK are
properties than many of the filed with the FDA and used in
leading plastics with higher the development of food
melting point at max 220 3, contact and medical devices.
heat deflection temp.(210 3, They are also safe with low to
at 0.46 MPa), and VICAT zero volatile organic

softening point(195 3 ). compounds emission,.(VOCS)

H

Heat
Resistance




What makes PK special?

Impact resistance

PK boasts 2-3 times higher
Impact strength than standard
engineering plastics, ensuring
resilience against sudden
forces. This makes it ideal for
components in operational
parts.

Resilience

PK demonstrates excellent
resilience to deformations and
resistance to repetitive loads.
Leveraging these advantages,
it is being sold as a substitute
for metals in spring
applications, gears and seals.

IResilience
Recovery

POKETONE

HYOSUNG POLYKETONE

NVH

PKOs unique mol
structure and properties make

It an attractive choice for
automotive interior and

exterior components where
minimizing noise, vibration, and
harshness is crucial.

\|

NVH

Performance

ln'|'||||n4  } ||.| M
|

e C |




PKvs Engineering plastics

Density

Low PA6 PA66 PCA\PBT POM POM High
CO HO

Tensile Strength(Yield)

Low PBTATOM pc POM pag pa66 High

CO Ho

Hardness

POM POM

co Ho High

LOW!PBT PA6 PAG6 PC

Young's Modulus

Low, PC  PBT POM POM pag paG6 High
A CO HO

POKETONE

HYOSUNG POLYKETONE

Elongation(Yield)

Low PA6 PA66 PC PBT POM POM igh

CO HO

Heat distortion resistance(HDT,0.46MPa)

Low PC PBT POM POM pag page, High
co HO AA

Toughness
POM POM .
PC
Low PA6 PBT PAG66 cO  HO High
Flexibility
Low PA66 POM POM  pp1 pag  pC, High
HO CO A

R A £



PKvs Engineering plastics

4 N

Higher HDT.
ompetitive *Pr'l-\\'BG\{DVId Bl@ 5 f )
Lower wa€r absortion
Better /—rPO KETDI'IE Stable price

Chewmicalyesistance

Better H rolysis ‘Formaldshqdc free
Higher Iml act strength Lower dewsi

ﬂop Overspending on POKETONE™ \
high performance plastics />

Can save your money.

for moderate temp. use.
Higher impact strevgth

Higher impact 5+r6w@+ Elongation at yield
\ /1 s PEAS Free
__PrA gl

No sintering veeded
Lower water absorption POKETonE

HYOSUNG POLYKETONE ey PVDF
PPSU

PFAS Free

Easier Processing EVOH SRS m e
\ ormade

L{
Less retort shock Cycle time reduction Free /

POKETONE

HYOSUNG POLYKETONE

Non Toxic
High Efficiency

Acrylate Free
Melamine Free
Bisphenol A Free
Formaldehyde Free
Lead/Chrome Free
Phthalate Free

FRIENDLY PFAS Free

Global Warming Potential

PC

PK 3.1
PK 2.8 (kg CO, eq)

* mPPE data is based on the thesis “A Comparative Life
Cycle Assessment of Alternative Polymers to Poly(vinyl-
chloride) for Use in Flooring Applications by Lund University.

* Other ETP data is based upon the Eco-profiles
data from www.plasicseurope.org

* PK data are based upon Ecovinvent dafabase
according to ISO Standard 14040 and 14044,

PK data are based on 46% bio-ethylene confent.
- Biomass upfake: 1.445kg CO, eq




High Price
&
Low HDT

r

High HDT
(1.82MPa/GF30%)
PKGF 2150
MPPO GHEEeNe]

Excellent N\
Chemical Resistance

Competitive Price "

Thin Walls
Moldabilit

Water
Purifier
Tank

Pump Housing

Electric Meter
Housing

PPO

Weak
Chemical
Resistance

Big 5

WWEETQESS

Emission

Hydrolytic
Resistance

Excellent B
Hydrolytic Stability
(853 , 85% RH, 30days)

PK 65MPa

[

High
Water
Absorption

ormaldehyde
ree(903 , 24hr mg/L)

PK 0.0
POM 0.06¢

High
Impact Strength
(kJ/m 2, Charpy

PK (M630) 15

5.5

Low Density(g/cm 3

4

POM 1.

Mol

Less Squeaky noise
Noise: PK <x<POM

Melt Flow: PK >>>> PBT

Thermal Cycling

Resistance ]

PK >>> PBT

~y
Connector w

EV Busbar

Food

Conveyor belt

imensional Stability
ater Absorption, 23 3)

215
PA66 8.5%

High
Impact Strength
(kd/m 2, Charpy

BE. .

High HDT @
1.82MPa

PK 1053 PAG6 70 3

Sludg;

Collector Chain

Water Meter

Vacuum
Cleaner Parts



Bridging Engineering and High  -Performance Plastics

Designed for moderate temperatures, POKETONE ensures substantial cost savings without sacrificing the high -
performance features you require. Its innovative composition strikes the perfect balance between thermal
efficiency and durability, making it an ideal choice for a wide range of applications.

™ PAlZ
i\/|73OR/|\/|63AlB/|V|PPSGG] POKETONE MlZFXlA/MlZFGGA/MlZFGQA }
» Chemical & Oil resstarge a Goes Gre = HDT(Unolerl,aomPa/ASTl\/Q> Q
*unfilled 50~65 b 105p
pITEIEE = Impact Strength ﬁ/

Very Good
warming

» Impagt Strength o R
40J/m 120J/m & . potential: 3.08 *unfilled 60J/m 95J/m

N
f//,

Bisphenol A,

Formaldehyde, . : Pipe Fitting/3D
: WearORate Oil&Gas Pipe Liner ead, Phthalate Chemical & Oil Resistgnce Printing
“unfilled Suckerrod Guide Free Very Good Industrial Cable tie

PPA MPPAGO9A Shorter Cycle PVDF & VPVDF1A

time with quick
» Chemical & Oil resistace * ‘

High « PFAS Free »

Very Good POFASF Potentially Contains PFAS NG
: ery 200 Rerformance ec v o —
- Wateé Absorption (Sat233 ) r = Chemical & Oil Resistance |
*unfilled 2.1% 7% *unfilled Very Good .
= Impact Strength EV Thermostat Housing « HDT y Medical component,
| Line C t oO—O Chemical processing
*GF30 10K3/m 22KJ/m 2F 4€! Line Connector *unfilled 105 T
Fuel cut -off valves 50~70 o D equipmen

EVOH M710F 40%(+EAA 10% EVOH 50%) \
0, Per!ao 2eablllty o

bThermaI Resistance

8 vioor
Engineering & Formaldehyde Emission @ B

Formaldehyde Free

o = Chemical & Oll Re&stagce

Poor Good S\ W D

» Cost P oise very Gocifjood Conveyor Belt
o Barier Film/Cosmetic Tube

[Auto]Ball Bearing

Noise reduction Joint

Mayonnaise bottle



Eco-friendly POKE ONEIS

driving a safer and more efficient future. :

Why Eco -friendly?

Low Carbon Footprint
B Emits less than half the
greenhouse gas emissions
of PAG6

Energy - Saving Processing
“ B Shorter molding cycles

" save energy and reduce
operational emissions.

Durable & Long -l ast i n

Extended product lifespan

and lower environmental
footprint

Why Safe?

Why Efficient

non Non-toxic : Free from BPA,

T°"'° formaldehyde, phthalates;

ROHS & REACH (SVHC);
Food/water : FDA, EU, NSF

Certified for food, water,
f and medical use (FDA,
NSF, ISO 10993, KTW;

Medical: USP certified.)

e Trusted in sanitary,
@ packaging, and
—r

healthcare environments

POKETONE is not j[Jst safer for usersi’ it's smarter for manufacturers. -

Shorter cycle time b
Produce more while

reducing cost and energy

per unit

Integrated resistance to
wear and chem
Extends product lifespan

Reduced maintenance
needs 6 Mi ni mi z

downtime, boosts overall

efficiency

- - - -



Beyond Metal : Redefining Strength with POKETONE™ POKETONE

HYOSUNG POLYKETONE

Are you still relying on traditional metal components in your From Spring to Gadgets,
industrial processes ? It's time to explore the cutting -edge POKETONE Replaced Metal
possibilities offered by POKETONE, a revolutionary plastic Everywhere

material that is set to redefine the way you think about plastic - P

to -metal replacement.

POKETONE: The Ideal Replacement for Metal

Water Meter Pipe Fitting Hose Nozzle
Brassto PK+GF Brassto PK+GF Brassto PK

Experience significant cost savings in both material and
manufacturing processes with POKETONE.

Lower production costs without compromising on
quality or durability.

»
AL

POKETONE offers remarkable strength with a fraction
of the weight, enabling substantial weight reductions

in products.

Enhance fuel efficiency, transportation, and handling _ _

ease. Boiler Heat Cosmetic Pump
Glove Conveyor Part  Exchanger part Spring

— ; ] Steel to PK+GF Steel to PK+GF Steelto PK
P POKETONE is inherently resistant to a wide range of

: chemicals, ensuring durability in harsh environments.
Resistanc . .
Ideal for applications where exposure to corrosive N
substances is a concern.
Unleash your creativity with POKETONE's design

% pan flexibility, allowing complex and intricate shapes that Apiing OilzGas Pipe(Liner)  F it
: . o aster boay | as rpe(Liner aucet1ting
> Flexibility HE Clss ekl sy il s sl Aluminum to PK Steelto PK lined Steel  Steelto PK

Easily adapt to design trends and consumer
preferences.

oketone@hyosung.com




POKETONE™ Value in use

Value In Use
Chemical
resistance
11%
Wear
resistance Low water
22% absorption

12%

Resilience
22%

POKETONE

HYOSUNG POLYKETONE

Industry

Toys

Packaging 8%

6%

Oth Automotive
6 23%

__dirusion

3%

Gear &
Lubricant

19%




POKETONE™ Goes Green

Non -toxic

PK is a safe and sustainable
thermoplastic material. It does
not contain toxic substances
like Acrylate, Melamine,

Bisphenol A, Formaldehyde,
Lead, Chrome Phthalate,
PFAS and others. With low
VOC emissions, polyketone
promotes a healthier
environment.

@ ﬁﬂa
@ KFDA.*
FDA o

APPROVED

Formaldehyde Free
Phthalate Free
Bisphenol A Free
Acrylate Free
Melamine Free
Lead/ Chrome Free
PFASFree

L
3
i

P
Class VI

)]
A1)
A

1
i

< <K<K LKL

Low

Global Warming Effect

PK stands out as an
environmentally conscious
choice among engineering
plastics. One of its notable

advantages is its significantly
lower Global Warming
Potential (GWP) compared to
other materials. By opting for
polyketone, you contribute to
reducing the impact on our
planet's climate.

Global Warming Potential

Pk 31
POM 32
PC 34
PBT 4.9
mPPE 4.0
PA&S 6.4
PAS 6.7

POKETONE

HYOSUNG POLYKETONE

High Efficiency

PK offers a game -changing
advantage in injection molding:
shorter cycle times. This means
customers can achieve higher
efficiency, save energy, reduce

production time, and enhance
overall productivity. By
choosing polyketone , you not
only maximize efficiency but
also contribute to sustainable
manufacturing practices.

Cooling Speed comparison based on
Thermal Difft\J\sivity
Coefficient( A)(m?/sec)

0.069

0.049

PBT POM




Beyond Sustainability: Introducing Bio POKETONE Pokerone

HYOSUNG POLYKETONE
L]

[Current practices ]

Utilizing feedstocks with low life-cycle Bio PK(Eco-B M330, Eco-B M630)
assessments and minimizing energy

We produced Bio PK using a maximum of

consumption has led usto an emission 46% bio-ethylene content, which reduced

rate of 3.08 kg of CO , for every the Global Warming Potential by 0.3,

kilogram of Poketone produced bringing it down furtherto  2.8.

[Future strategies]

Global Warming Potential kg CO » 51) Strategy A Strategy B
K 31 | Bio PK 2.8 Wi th Bio PK&s We're also
POM 39 NN  our July 2024 GWP results exploring the use
' A show an additional 0.2+ of CO from CO ,-
PC 3.4 reduction from improved methane dry
PBT 49 production efficiency at reforming which
75% plant capacity, could help us
PAGs 4.4 L
bringing the total decrease further decrease
PAS 6.7

to 0.5 and lowering itto  2.6. our GWP."




POKETONE™ Certificate POKETONE

HYOSUNG POLYKETONE

TIF, c
ISO APPROVED
9001:2015 = H
A European Commission

5
Omprs

®®
Management KFDA° Food
system Contact

GMC

Bisphenol PAHSs UL746A
A
RoH Free of @ UL746C
Halogen
MS 300-
ooy SVHC UL746B
VDA 275 CP65 N

(VOCs) MRS




Time Is Money . Save Both with  POKETONE"™ POKETONE

Thermal Diffusivity comparison

POKETONEhas a higher thermal diffusivity
coefficient compared to POM, PBT, or PAGG.
Its faster cooling rate during injection allows
for more flexibility in reducing cycle time.
Thermal Diffusivity (A)B=Co o | i n gb GydetimeBb

~
PK M330

I
I
I
I
I
I
I
I
I
I
I
I
I
I
: POM PBT PAG6
I

Cooling time is often the most significant
portion of the cycle time. (60 -75% of trl{/? tI%tal
cycle time) Pressule o ——__ =

Mold Close W'H 1 Open

Injection ‘«_____ Lhoaling_ .. Take Out

HYOSUNG POLYKETONE

Real-World Results: Time Savings & Efficiency Gains
with POKETONE

Real-world examples of how companies have
successfully reduced cycle times and improved
production efficiency by switching to POKETONE

Cosmetic
Packaging POM 100b& 35%
component
Conveyor chain PBT 6 0Bb3s 45%D
Bucket PAG6 125b%& 55%Db
PAG6
(o)
Conveyor Belt GE 30 70b5ds 29%D
Chain PA6 385 2&s 39%b
Guide




Solutions to Approach P

K's Limitations

POKETONE

HYOSUNG POLYKETONE

|

~N

Black Specks

J/

Vs

g

gy UV Degradation 1

Vs

S

O

Discoloration

Typical
Root
Causes

V  Contamination during
processing
V Thermal degradation

V  Exposure to UV rays

Preventive
Solutions

p Purging:

Low MI Polyolefin thoroughly
before and after processing

p Operating condition:

- Keep the melt temperature
aiming for 20 3 aboveits Tm
- Residence time < 5 min.

- Continuous Nitrogen purge
» M/B Carrier and Pigment:
Use PK or LLDPE carriers and
appropriate pigments

» Nozzle orifice size:
1T2-4}4-1+

*1 | <20QT:>@ 3.5,
250~450T: @ 3.5~4.0,

Qd h me

Color

>500T: >@ 5.0

P Indoor use:
Keep PK products indoor

p» Outdoor use:

Add UV 1164(0.5%), TiO ,(2-3%),
Carbon Black(1%) or Glass

fiber as extra protective

agents against UV

degradation. Painting and
vacuum coating also can
significantly improve

resistance to UV degradation.
ngbdc fq cdr 9

V  Exposure to UV or chemicals
V Exposure to heat or high
humidity

p Storage Conditions:
Keep PK products indoor
avoiding direct contact with
light, heat, and humidity.

p» Color Choice:

Consider using black, brown
and green color in the PK
formulation to minimize visible
color changes over time
[Note] Even if color shifts PK's
mechanical properties rarely
changes
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02

POKETONE™ Applications
from Mobility to Everyday Life

-y




2024 Top Applications

POKETONE™

POKETONE™
TOP APPLICATIONS

TOP APPLICATIONS

- . e
Y i,
Impact Safety Heat B
Resistance Non-Toxic Resistance

vYc YW hB,“?/R

5r | Resilience

Chemical = Water 2
¥ Recovery

ey A
Resistance Resistance \Pri

POKETONE™

POKETONE™
TOP APPLICATIONS

TOP APPLICATIONS

W

v ( = ; )
Safs...ty H od/lndustrlal

Non-Toxic Resistances ,_

3—‘ C nveyor Belt

. Resilience = i T , \ mOdUIe

pert) ' Recovery Sl
?& _ POKETONE

- HYOSUNG POLYKETONE

™ o Reslstance

= ve (w) @ER YR

POKETONE

HYOSUNG POLYKETONE

#2
Gears

4 s YH

Impact Safety Heat
Resistance Non-Toxic Resistance

Yclw BRYR
Chemical § Water L w Resilience -
ResistanceflResistance P rope &; Recovery Y

-

ot POKETOI‘IE

T B d
‘4 HYOSUNG POLYKETONE

#4
TOY Parts

\ﬁ H

Safety Heat
Non-Toxic Resistance

! :
Chemical | Water | Barrier | Resilience

esistance Resistance \Property | Recovery
ae — :
- — .

POKETONE

HYOSUNG POLYKETONE




2024 Top Applications POKETONE

£z #5

] Cosmetic
@ckaging & Pump
- G Ys | H

it

#6
\X/ater Purifier
Fitting

' Xic Resistance
c Mw YR
Chemical § Water Resilience
Resistance Resistance Recovery

POKETON

HYOSUNG POLYKETQ JUNG POLYKETONE

/| #7 | POKETONE®
Ih di,lStl_‘ial TOP APPLICATIONS B
‘ as(%e{\‘x‘/heel Pipes
am - l{umﬁmg Conjp_onents

Heat > = e
4 I ; r ===

¢ Resistance

i

Chemical Resilience
Resistance Resistance Recovery

Chemical | \Water : Resilience

pOKETonE Resistance Resistance : Recovery POKETONE

HYOSUNG POLYKETONE HYOSUNG POLYKETONE




POKETONE

HYOSUNG POLYKETONE

Automotive &
/\ Top 4 Applications

Food

{(j{;;)} Contact

Gear & iggg

Lubricant &?5

Industrial




POKETONE

HYOSUNG POLYKETONE

Automotive

Automotive




POKETONE™ In Automotive POKETONE

[Main Applications ]

A Connectors

A Battery Plug Boards
A Busbar

A Ball bearing Retainer




Why POKETONE ™ soiETonE

HYOSUNG POLYKETONE

Polyketone's Comprehensive Benefits in Automotive

<C} Market Trends ) & ry POKETONE

Sustainability & Lower Carbon Footprint

e ))-

Improved Noise, Vibration Reduction

EV Market growth




Market Growth & Sales Strategy in Automotive POKETONE

HYOSUNG POLYKETONE

. Market Growth & Sales Achievement

A China leads EV connector market surge, A Deepen collaborations with OEMs and major
driving significant volume increases. compounders for EV market

A European compounder partnerships A Aggressively promote key benefits  : impact
expanding , supporting local market strength, low moisture absorption, and
penetration. reduced VOC emissions.

position as a critical flame  -retardant material flame -retardant safety standards.
provider.
[Sales Ratio for 2024] [Regional Sales Breakdown for 2024]




Voice of customer satisfaction POKETONE

HYOSUNG POLYKETONE

Switching to POKETONE has significantly elevated our  connector assemblies'
quality and reliability.  Its outstanding impact strength has drastically reduced

breakage incidents during field installations, directly decreasing service
interruptions and minimizing warranty claims, which translates into considerable
cost savings for our operations.

Particularly remar kabl e i snap-hteesiliered er i al
enabling consistently secure and  stable connections , even under extreme
environmental conditions and repeated usage scenarios.

Additionally, POKETONE's high melt flow characteristic has streamlined our

injection molding process, allowing us to effortlessly produce thin , intricate,

and complex connector structures with precise dimensional accuracy. This

ease of molding not only boosts our production efficiency but also enhances

the performance and durability of our connectors.

By incorporating POKETONE, we're able to deliver connectors that not only surpass
customer expectations in terms of durability and functionality but also align with our
sustainability objectives. Its reduced carbon footprint, combined with its superior
mechanical properties, positions us strongly within the competitive automotive market.
POKETONE is undoubtedly empowering us to deliver higher  -quality, sustainable, and
economically advantageous solutions to our global customer base




Voice of customer satisfaction POKETONE

job market company directory subscription Media contact ~ M“g.g!‘Eig

PLASTVERARBEITER B magazinearchve & logn  Q Search

Anschlussleiste

Batterie
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raw materials and additives

Oct. 11, 2023 | 02:00 am | by Anke Oceguera

high-performance thermoplastic for high-voltage applications
Flame-retardant material with glass fiber content for e-mobility

VTS Kunststoffe and Ria-Polymers from Zimmern ob Rottweil jointly develop and sell high-performance
plastics, technical thermoplastics and special compounds for a wide range of applications. One example
is the high-performance thermoplastic Riamaxx HR GF30 FR, a flame-retardant polyketone with 30%

glass fibers.
Stromschienen

https://www.plastverarbeiter.de/roh -und-zusatzstoffe/flammgeschuetzter -
werkstoff - mit-glasfaseranteil-fuer-die-e-mobilitaet -50-196.html
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market  processing methods ~  automation  raw materials and additives ~  quality assurance  tools & molds
events - webinars search for orders

# Home -+ tools & molds : How the right hot runner reduces waste and increases efficiency

tools & molds

24 Feb. 2025 | 07-00 am | by Henning Becker, Head of Marketing, Ewikon Hot Runner Systems

Processing polyketone — without compromise
How the right hot runner reduces waste and increases efficiency

TB&C Outsert Center relies on polyketone for the fully automated production of a busbar component
for e-mobility. In cooperation with Ewikon, the pracess-reliable processing was realized in an 8-cavity
full hot runner mold.

The busbars manufactured by TB&C connect battery modules in the electric cars of a
large German car manufacturer. The component consists of a copper body with a
tin/nickel coating, which is overmolded with polyketone. The material was chosen due
adverisement 0its outstanding thermomechanical properties. Polyketone
°* hasa high elongation at break and toughness and is a good
electrical insulator. A reinforced version with 30% glass fiber
and additional flame retardant was used for the busbar. The
requirements for the manufacturing process were high.
Production was required in a fully automated production cell
rktplatz fiir Experten: Das Firmen-  that not only enables efficient and waste-free processing of

borie s DI ACSTUCDADRECITED
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POKETONE™ in Gear POKETONE

[Key Applications]

A Vacuum cleaners

A Conveyor belt Module
A Helmet protection part
A Oil&Gas Centralizer



Why POKETONE ™ GO

HYOSUNG POLYKETONE

Polyketone's Comprehensive Benefits in Gear applications

<C} Market Trends ) & ry POKETONE

| EmEEe

Noise Reduction
for Smoother Operation

Regulatory Compliance & Safety




Market Growth & Sales Strategy in Gear POKETONE

HYOSUNG POLYKETONE

. Market Growth & Sales Achievement

A Dominant market share in China  : Adopted by A Maintain competitive pricing strategy against

4 of Chinat6s top 5 vacuumpRmylsher efghéeting plddtits.

~90% segment presence. A Target OEMs seeking improved performance in
A Increasing replacement of PA  due to superior moisture -sensitive applications

moisture resistance in hybrid vacuum systems. A Strengthen market presence by showcasing
A Continuous expansion driven by robust long -term durability and reliability

vacuum appliance market.

[Sales Ratio for 2024] [Regional Sales Breakdown for 2024]

4,12%9ton




Voice of customer satisfaction POKETONE

HYOSUNG POLYKETONE

C R
Chemical Resilience Why We Chose POKETONE?

Recovery Our product quality and innovation are non -negotiable. In our
latest generation of wet -dry vacuums and steam cleaners,
we've adopted POKETONE across key structural and

mechanical parts. The result? More  durable, quieter, and
cleaner machines that last longer and perform better.

O POKETONE has brought <cl ear wvalue
extremely well in wet, high -wear environments without  swelling or
degrading overtime A which means more reliable performance and
longer product life. We've seen  smoother operation, lower noise, and less
wear in moving assemblies, which directly improves user experience. Plus,
it's non -toxic and globally compliant  , which supports both our safety

standards and sustainability goals. Overall, PK helps us build smarter,
longer-l asti ng machines with greater eff
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C

Chemical

Resilience
Recovery

'

HYOSUNG POLYKETONE

Material:

Polyacetal (POM) or polyketone (PK).

Version:

Injection moulded , straight teeth. Engagement angle 20 A Machined
bore.

Polyacetal, white.

Polyketone , ivory -tone.

Polyacetal: Standard material with high hardness grade and low
coefficient of friction.

Polyketone : Material with significantly longer service life, higher
power transmission and greater security against tooth breakage due
to the extraordinarily high wear resistance and very good
tribological properties.

Can be used under water and other media.

Injection moulded gear wheels may have internal manufacture
related cavities. These may become visible during drilling or

. broaching. They do not impair the function.
Temperature range:
-40 AC to +140 AC (taking amount and duration of load into
account).




Voice of customer satisfaction POKETONE

C R

Chemical Resilience

Recovery

HYOSUNG POLYKETONE

Everyone likes options, and we believe in offering respectable materials

to the customer to make sure they get
Most I mportantly, RFG&s manufacturing
experience sets the bar for what a rod guide should be. RFG is

continuously monitoring every piece of manufacturing and testing

equipment in its facility. We have over 120 sensors throughout our facility
connected to adata  -logger and live -monitoring server. Each channel is
categorized and sorted, and has high and low level alarms. If a

parameter breaches a pre  -defined limit, instant alarms alert our Quality
Engineer, Plant Manager, and molding operators via visual and audible

signals, and via e -mail.

Due to the pitfalls of PPA, RFG refuses to offer this resin. Even the material
manufacture teaches of its limitations for high -temperature water usage.
|l nst ead, we 0 Payketorrepdnadangneered a material for rod

guides. Polyketone is a GOOD product for those customers who just want
a rod guide. Temperature limitation is about 220 F.
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POKETONE™ in Food contact POKETONE

*‘~

[Key Applications]

A Conveyor belt parts

A Water purifier fittings

A Pipe fittings

A Coffee machine components '




Why POKETONE ™

POKETONE

HYOSUNG POLYKETONE

Polyketone's Comprehensive Benefits in Food Contact applications

«:} Market Trends >

Demand for Safer, Non -Toxic Materials

High Wear & Friction in Food Processing

Resistance to
Cleaning Chemicals & Moisture

Strict
Hygiene & Compliance Regulations

@ ny POKETONE

)

B
)

) B




Market Growth & Sales Strategy in Food contact POKETONE

HYOSUNG POLYKETONE

. Market Growth & Sales Achievement

A Rapid growth projected : CAGR 22% (20218 A Establish partnerships for conveyor belt

2024), aiming for a 63% increase in 2024. applications in Europe.

A Strong regional adoption:  North America A Intensify penetration into high  -growth segments:

(meat conveyors), Korea (water purifiers), meat processing belts and potable water

China (oral care, coffee machines), system components

Malaysia (water fittings). A Diversify application portfolio towards ~ oral care

and coffee machine parts,

[Sales Ratio for 2024] [Regional Sales Breakdown for 2024]

lII II i




Voice of customer satisfaction POKETONE

C R

Chemical Resilience

To Joo T T To Do

HYOSUNG POLYKETONE

Reduce nonmechanical belt breakage and minimize foreign
material risk with Intralox® PK* Developed for direct food
contact applications, = PK(Polyketone ) is a robust,
highperformance material that is more impact, chemical, and
abrasion resistant than acetal.

*
» " Better able to withstand the rigors of food
processing fi including belt removal/reinstallation,
conveyor design challenges, and chemical usage
during processing and sanitation fi Intralox PKwill
reduce nonmechanical belt  -related foreign
4 material risk in your facility.

Features and Benefits (compared to acetal)

More chemically resistant to acids and
Three times the | mF@LYandgher st ance at 4
Better product release and wear resi st :
12% | ighter weight A Same belt pull rat
Functions over a ful | -404tmP0eA @000 83A)ang
FDA and EU compliant




Voice of customer satisfaction POKETONE

HYOSUNG POLYKETONE

C R

Chemical Resilience

MAIN FEATURES

Optimized belt design, reduced knife  -impact area, and
reinforced belt edges

Cut -resistant properties and increased top  -deck surface for
improved lifetime

Available standard in  Polyketone , the material best suited for
deboning and trimming applications

Improved food safety due to reduced risk of foreign body product
contamination

Non -sticks properties

Single link up

Fast and easy mounting and dismounting thanks to lock -pin
technology

8mm lock pin for extra durability

UltraClean DTB one-part sprockets

oo Pedele Do Do Do o

Discover the benefits of Polyketone over Acetal (POM) in primary meat processing:

y _

Improved impact strength Significant reduction of link and hinge breakage

Benefits

¢ L

Better abrasion and cut resistance Longer belt lifetime

(—, ‘ C Extra ductile properties Increased Food Safety, reduced risk of product contamination
[ — ;




Voice of customer satisfaction POKETONE

HYOSUNG POLYKETONE

C R qu ickbelts are manufactured in Polyketone, a
Chemical Resilience new polymer material which provides the best possible
performance for a wide range of applications.

Standar material = Temperature Belt Resistance Belt weight Colour Food contact
of the belt (°C) (kg/m) (kg/m?) available

I
PK ‘ ‘ 2250kg/m  11,85kg/m?  Blue, White ‘ Qf EDA

j Excellent chemical resistance.
Q Resistance to chemical agents such
as hydrocarbons, acids, etc.

g b ~~. Good tribological properties. Very high hydrolysis resistance.
-~~~ Wear, abrasion and friction i i ies’ mai
B qui ckbelts —— ‘ : ‘()J‘ Dmr;pspnal aqd properties rpamtenance
resistance, and low-noise level. stability in humid and hot enviroments.

<3

S

Impact resistance Wear resistance Cut resistance

Superior to polyacetal (POM)




Voice of customer satisfaction POKETONE

HYOSUNG POLYKETONE

C R The Sidewinder is a unique ratcheting multi  -use pinch clamp for precise fluid flow
Chemical Resilience | regulation. The innovative design allows for quick and easy installation on any

tubing assembly, while eliminating the need to install on tubing prior to adding

fittings and end connectors. The integral holes in the clamp are zip tie compatible

for process identification (ID) and tamper evident. The Sidewinder is compatible

with multiple tubing types and i s avail a
and 0.75006 OD.

SPECIFICATIONS:

A Manufactured in an 1ISO 8 Cleanroom

A 1S0O 9001:2015 Certified Facility

6-Position Rachet for Precise Flow Regulation

Zip Tie Compatible for Process ID and Tamper Evident
Multi -Use, Quick and Easy Installation

For Unreinforced Tubing up to 70 Durometer

Sterilizable by Gamma Irradiation or Autoclave

Made from Polyketone ﬁ“?’“;“

USP Class VI & 1SO 109935 %

Too T Too T o T

5-Year Shelf Life

FlowLinX Sanitary Clamps are designed for quick and e icie

lowLinX Sidewinder Clamp: The New Standard Tubing Pinch Clamp

innovative clamp design retains the sanitary fittings in the clamp body for e

ortless one -handed operation. The audible click of the clamp ensures the

connection is secure without over compression of the gasket. FlowLinX
Sanitary Clamps are available in 11R26t
(Maxi) flange sizes and are ASME -BPE compliant.


https://www.youtube.com/watch/UDIPP-SNGrQ

Voice of customer satisfaction POKETONE

HYOSUNG POLYKETONE

@ R Heat -Resistant Fittings
Chemical (R Fittings are used to connect the pipes of a water purifier and drinking water
; ; dispenser, and also to connect the water supply, drain, and filters.

FEATURE

One -touch fittings (ST fittings) are widely used in water purifiers and various food

and beverage machinery.

< As for the materials, the body is made of PK the colletis POM, and the O -ring is
VITON and EPDM, and it is available in 1/4" size.

* Body
*0-ring
* Cap

* Collet

] N\ * Tube

’\ ] , - The outer surface of the tube

" ! % ‘ — v‘\ being inserted must be smooth,
.\ / / ’ “"‘\ clean and free of scratches.
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Industrial POKETONE

I @ \hy POKETONE
e

Superior wear resistance , oil resistance, and
chemical durability extend component
lifespan in harsh environments.

Exceptional thermal stability and chemical
resistance ensure long -lasting performance
in boiler applications.

Thermal stability, and chemical resistance make
it an ideal choice for safe, long  -lasting housings.

. Sales strategy

A Mining Components 6 Boosted by new

production.
A Fiber Optic Housings 6B Expanded in Tha
A MarketStrategy B Web mar keting, cu:

engagement, and technical support to drive adoption.
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Packaging
' @D

E&E

o Other main applications

Extrusion

Roller




Cosmetic packaging POKETONE

@ \hy PoKETONE

Lower carbon footprint than traditional plastics,
supporting eco -friendly packaging.

solvents, ensuring long -lasting packaging.

BPA-free, non -toxic , and offers scratch -resistant,

> Exceptional resistance to  chemicals, oils, and
> high -gloss finishes for luxury appeal.

S~

. Sales strategy

A Regulatory Shift 5 Stricter rules on
boost demand for non -toxic POKETONE.
A Niche Brand Growth B S ma |l | -siged bnands

favor customized, image -driven packaging.

A Sustainabilty Push 6 Fr anced6s ABS bal

N°1
CHANEL

drives POKETONE recyclability assessments

(RecyClass, Cotrep ).




POKETONE

HYOSUNG POLYKETONE

@ \hy PoKETONE

> Meets EN71 Toy material standard

e O

Exceptional toughness and impact strength
ensure long -lasting, break -resistant toys.

Lower carbon footprint than traditional plastics,
supporting environmentally responsible
production

. Sales strategy

A New Grade (M530F) 6 Enhanced i mpact
flowability for FO0s OPO6 prc

A New Cust o@eimas$ (tog gears), ChinaH

(registered), China B (new developments).

A Bio-PK Expansion 5 Pr o mot i-BINB30E too

global toy brands.




Rollers POKETONE

@ \hy PoKETONE

HYOSUNG POLYKETONE

Superior wear resistance extends lifespan,
reducing maintenance.

Excellent chemical and moisture  resistance
prevents swelling and degradation.

Natural damping r educes noise and

vibrations for smoother operation.

Lower dust generation ensures cleaner

performance with less maintenance.
. Sales strategy

Industrial Wheels B Ex pandi ng 4dutyt o h
server wheels, driven by Al server growth.

A Carrier Components 6 Targeting OEMs
key manufacturer partnerships & injection

A ElevatorRollers 5 Ev al uat i-retgrdahtl a me

needs




E&E(Flame retardant) POKETONE

@ \hy PoKETONE

Can be formulated with  halogen -free flame
retardants, ensuring compliance with UL94 and
other safety regulations

Excellent electrical insulation properties make it
ideal for connectors, housings, and insulators.

Superior thermal and chemical stability ensures
long -lasting, reliable performance.

g S Sales strate
e @ @ @ @ '.\_'-.:E.o.

A Market Outlook B EV growth & PK &

new opportunities.
3 ,’_ o A Fiber Optic, Circuit Breaker, EVParts B Rep!| aci
2 PAG/PAGG6 for better moisture resistance & durability.
A Weather -Resistant FRB Advancing M33A
746C (outdoor use).




Extrusion POKETONE

> Superior resistance to chemicals , solvents, and )

water , ensuring long -lasting performance.

High toughness and crack resistance, making
it ideal for high -pressure pipes and flexible
tubing.

Naturaly high gas barrier properties extend shelf
life and protect contents in food, medical, and
industrial applications.

. Sales strategy

A Stock Shape: High-end cutting boards with wear

and impact

A Oil Drilling Components :  Growth from liner pipes
to drilling parts.

A Pokal & High-Barrier Packaging : Optimized

extrusion & tie -layer tech.
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HYOSUNG POLYKETONE

Performance: Lifting Solutions conducted laboratory, durability and field trials to
@ R assess the performance of KeBond. As the results steadily arrived, it became
Chemical Resilience evidentthat KeBond stands out as the superior coated rod product  to protect
: ol Recovery against corrosion and wear . We continue to expand field trials as well as limited
commercialization in Canada and are in the initial stages of field trials in the USA
and other international locations.

Continuous red Conventional
sucker rod system

LIFTING
)\ SOLUTIONS

Enhanced corrosion protection.

Lifting Solutions' KeBond is the next KeBond
generation of Coated Endless Rod. Endless Rod "
Specifically engineered to withstand hotter Band/Tie Layer
and deeper wells, the KeBond technology Endless Rod"
Is a bonded composite design featuring

an engineered thermoplastic and
Polyketone outer coating . Bonded to the
bare rod, KeBond delivers high

performance in corrosive PCP and RRP
applications.

Polyketone
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03

Sustainable Innovation:
Eco-Friendly, High Performance
Solutions for the Future

-y




POKETONE™ material Selection(Base) POKETONE

HYOSUNG POLYKETONE

Main Product

! M130 Advanced Hight Flow

« M M330 High Flow
B M530 Medium Flow, Medium Impact
B M630 General Purpose, High Impact
Bl M730 Low Flow

- Special Product

B M640 High Tm, High Impact at Low temp.
B M410 Low Tm, Monofilament

245 B M710 Low Tm, Film




