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HYOSUNG POLYKETONE

Automotive

Interiors/Exteriors




7 Key Values of POKETONE for Automotive §ip HYOSUNG

nCO + (n-m)CH2 = CHz + mCH2 = CH (-CH2-CH2-C-), 1 (-CH2-CH2-C),,
CH: 0 CH: O

[ ] Excellent Chemical Resistance for Fuel parts vs PA6, PA66, PBT
[] Better NVH(Noise, Vibration, Harshness) Performance vs PA6, PA66, PBT
[1 Low VOCs, Low Odor for Interior Parts vs ABS, POM
[ 1 Better Scratch/Wear resistance for Interior Parts vs ABS, POM
[ ] Better Dimensional Stability at various Environmental Conditions
vs PA6, PA66, POM
[1 Excellent impact performance vs PA6, PA66, PBT, POM
[1 Superior Hydrocarbon Barrier for Fuel Tube vs PA12
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- Cooling Fan

Radiator End Tank

Shroud

Cooling FAN

Issue

- Wear loss, Noise
- Water absortion
- Dimensional stability

§» HYOSUNG

e

PK Value

Impact
Strength

R

Resilience
Recovery

Customer Benefits: PK+PA6-(GF+GB)

- Weight Reduction : 8%

- Noise reduction : 5dB

- Better Dimensional stability
Status

- Under Development

Confidential



Automotive Cooling Fan

Technical description

» Polyketone for Automotive Cooling fan
- Current: PA66-(GF+MD)40%
- Development: PK+PA6-(GF+GB)27%

[ ) |

CIZEB Fan_#1 { 0.00-30.00 s) Level vs. rpm (Fast)

E]
30,00 N

20.00 "III \

15.00

10,00

5.00

0,00 T

LidB(A)SPL
0

—— Base-CON ( 0.00-30.00 5) ( 0.00-30.00 5) Level vs. rpm (Fast]
—— O[EAFan_#1( 0.00-30.00 s) Level vs. rpm (Fast)
—— CIZEB Fan_#1(0.00-30.00 s).Level vs. rpm (Fast) &

d» HYOSUNG

= Improved NVH performance such as
low noise using polyketone material
(More than 5dB reduction)

Charac; . Lighter weight and improved

teristic

mechanical performance through
reinforced hybrid filler(GF+Glass Bubble)

= Excellent wear resistance, chemical
resistance, and moisture resistance

= Improving international competitiveness
by localizing materials

= Apply for high sensitivity, high quality

i i 3 4 5 [7] 7 B =] 10 2400 1600 1200 1000 800 600 n/rpm 400 300 240 200 160 120 Sugges_ Coollng fan
X 55% Improvement in balance tion
- Up/Down maximum change(g. mm) 3 Excellent Damping Effect » Expand to motorized driving system fan
: PA6G6: 14.8, PK: 8.2 - Improvement over 5~10dB(A)
Benefit
» Weight reduction : 8% * Noise reduction : 5dB = Mechanical Properties

8% |

Confidential Before After

Before

sde |

After

oy 0%

Before After
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Physical Properties for cooling fan

PK+PA6-(GF+GB) 27% Reinforced grade

{» HYOSUNG

Property Standard Units Value

Density 150 1183, Method A afem? 1.33
Reinforcing materials Content IS0 345é'£h$.?thnd A % by mass 27
Tensile Stress at Break 150 527-1/2(5mm,/min) MPa 114
Strain at Break 150 527-1/2(5mmy/min) - i5

Tensile Modulus 50 527-1 (Tmm/min) MPa 5,800
Charpy Irr1|:|niz|;’t}t Sfrgean?éh Unnotched IS0 179/1eU KJ/m? g
Charpy Impac:ts'fr;:;%th Unnotched IS0 179/1eU KJ/m? 46
Charpy Imp;trtjéraeggth Motched SO 179/1eA KJ/m? 9.4
Charpy Impzft_sgée:ﬁgth Maotched ISO 179/1eA KI/m? 75
HDT(1.8 MPa) 150 75 *C 207

Crystalline melting point DsC *C 220




~ Radiator End Tank

Issue

- Chemical Resistance
- Hydrolytic Stability

{» HYOSUNG

——— s

PK Value

Impact
Strength

C

Chemical
Resistance

Customer Benefits: PK Compound

- Better chemical resistance
- Great dimensional stability

Status
- Under Development

Confidential



Physical Properties for RET Gp HYOSUNG

PK+GF33% Reinforced grade

Property Standard Units Value
Tensile stress at Break ASTM D 638 Mpa 150
Flexural Strength ASTM D790 Mpa 220

Flexural Modulus ASTM D790 Mpa 8,800
Izod Impact Strength ASTM D256 Jfm 100
HOT (1.8 MPa) ASTM D48 *C 210
Crystalline melting point DsC *C 220
Density ASTM D792 g/fem? 1.42
Melt Flow Index ASTM D1238 g/10min 20

Contidential



- MDPS power-pack Cover B HYOSUNG

——— s

PK Value

R

Resilience
Recovery

Customer Benefits: PK GF 30

- Better NVVH Performance
Issue - Weight Reduction

- Field complaint on NVH Issue
- Low Impact Resistance Status

- Commercialized

Confidential



Ball Bearing Retainer §R HYOSUNG

PK Value

R

Resilience
Recovery

Customer Benefits: PK+GF

- Low GWP (48% of PA66)
- Better Dimensional stability

Issue

- Low GWP (Global Warming Potential)
- Good wear resistance Status

- Water absortion - Under Development

Confidential



Wheel Bearing Sensor Cap §p HYOSUNG

PK Value

Impact
Strength

C I w

Chemical

N Water
Resistance .
Resistance

Customer Benefits: PK+GF

Issue - Low Water Absorption
- Low Water Absorption - Good Dimensional Stability
- Good Flowability - Good Physical Property Retention

Status

- Under Development

Confidential



~_Cable Holder € HYOSUNG
i L ———

— e

Impact

Strength

R

Resilience
Recovery

Water
Resistance

Customer Benefits
- Low water absorption
Issue - Good flexibility

- Breakage or not opening
- Dimensional stability

- Brittleness Status

- Commercialized

Confidential



Bearing in Gear Shift Mechanism G HYOSUNG

PK Value

Impact
Strength

Customer Benefits: PK Base

- Good Impact resistance
- Better Resilience

Issue

- Low Impact Strength

- Abrasion resistance
Status

- Commercialized

Confidential



~ Damping Ring & HYgsuNG/

) B 7 7 // =)

PK Value

R

Resilience
Recovery

— TPU

* PK M630A

Customer Benefits: PK Base

Issue - Better Toughness and Damping Effect

- Low Ductility - Weight Reduction

Status
- Commercialized

Confidential



Door Checker Arm §i» HYOSUNG

PK Value

Impact
Strength

R

Resilience
Recovery

Customer Benefits: PK Compound

- Lower water absorption
- Good Abrasion resistance

Issue
- Abrasion Resistance Status
- Water absortion - Under Development

Confidential



Key Applications

Headrest Rear Cover

Issue

-Warpage issue
- Water absorption

Resistance

{» HYOSUNG

PK Value

Impact
Strength

C W R

Chemical Resilience

Recovery

Water
Resistance

Customer Benefits: PK Compound

- Low water absorption
- UV stability

Status

- Commercialized

Confidential



| {» HYOSUNG
Door Pulley & Carrier Plate —

PK Value

I S

Impact
Strength

Safety
Non-toxic

R

Resilience
Recovery

Customer Benefits:

Issue - No VOC/toxic metal/odors
- High VOCs(metal/odors) ' Goo?} We_zarlreswtange &
.\Wear resistance mechanical properties

Status
- Under Development

Confidential



Impact

Strength

Water
Resistance

§p HYOSUNG

s e

Safety
Non-toxic

R

Resilience
Recovery

Customer Benefits

- Better impact strength

Issue - Wear resistance
- Breakage/ Wear loss - Low VOCs
- Water absorption
Status

- Commercialized

Confidential



Airbag Mount Clip

Airbag Mount Clip

Airbag Module

Issue

- High VOCs/Formaldehyde
- Wear, Breakage

{» HYOSUNG

PK Value

| S

Impact
Strength

Safety
Non-toxic

R

Resilience
Recovery

Customer Benefits: PK Base

- Formaldehyde free
- Excellent Impact for Airbag Deployment
- Better Wear Resistance

Status
- Commercialized

Confidential



” ’Fastener and Clip

Issue

- Odor
- VOCs Reduction

PK Value

| S

Impact
Strength

Safety
Non-toxic

R

Resilience
Recovery

Customer Benefits: PK Base

- Satisfied strengthened VOCs Regulation

- Odorless

- High Impact Resistance
- Weight reduction

Status

- Commercialized

Confidential
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Fuel Pump Flange J» HYOSUNG

PK Value

C

Chemical
Resistance

R

Resilience
Recovery

Customer Benefits: PK
Issue

- Better Fuel Resistance

- Chemical resistance - Better Dimensional stability

- Fuel Exposure resistance
Status

- Commercialized

Confidential



Cooling Tube § HYOSUNG

-

PK Value
|

Impact
Strength

C

Chemical
Resistance

Resilience
Recovery

Customer Benefits

- Good extrusion/Thermoforming
Issue /Welding performance

- Extrusion/Thermoform/Laser weld - Better coolant compatiblity

- Operation Temp : -40~80°C
- Coolant compatibility Status

- Under Development

Confidential



~ Oligomer Extraction vs PA12

Oligomer

Extraction

Test

[Test description]

N
Fuel C Fuel C
(isooctane 50% + N _
Toluene 50%) + Filter

EtOH 10%

l\

Fuel tube
Test specimen
(rigid or flexible)

Dimension : OD 8mm, ID 6mm, L 300mmn

< Filter

{» HYOSUNG

o

Extraction amount after

Sfade 100hrs (unit : mg)
PA12 (Dit) 22.3
PA12 (Uiit) 60.9

PK base resin 14.2
PK Flexible 1 23.5
PK Flexible 2 11.8

—» \/acuum suctior — Check extraction
after 100hrs later

PK
Flexiblel

Confidential



_ Fuel Resistance to various Fuel Type € HYOSUNG
| h P :::///

M63AX0A-BKO Tensile strength(Mpa) Elongation (%)
W
150 5 Bl 07
m
15
m g
1
5 % I
Ref.  CMIS\  ReC MDA CMS0A  OWSSA CMIOAMEIS PRl  CERA B3 GEO B0A B !
Ref.  (MISA  RelC  CMB0A  CMSOA  CMSSA CMDOAMELS (PReel  CEA  CES3A  CED B34 8D
retentonf¥) ~ 95% 100% 4% 94% 86% 9% % 90% 92% 95t 113% 1124% retention%)  83% 1% 195% 191%  121% 184% 121%  178% 181% 13% 29% 3%
0
. Impact Strength(KJ/m2) 15 Volume Swell (%)
& 32
. 29 10
60 ' L * 16
374 i 20
10 Lé "
4 54 u6 15
176 o
i i1 I = :
] [ I - 4
00
Ref. CMISh FuelC CPeed CEo B0k B0 OMISh RedC CMBOA  CMSOA  CMSA CMIOAMELS CPRel  CEIA CEBA CE0 B3A !
retention(%) 153% 132% 101% 173% 1 3%

-L5
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§R HYOSUNG

e

POKETONE Technical data

Confidential



1. Chemical Resistance Test & HYOSUNG

! S e

- I.Sea Water @ 80°C =

90 120
80
100
70
60 - 80
50 -
= 0Oh 60 m0Oh
40 - m 600h m 600h
30 - 40
20 +
20
10 -
0 - 0 -
POK PAG66 (1) PAG66 (2) POK PAG66 (1) PAG66 (2)
MPa, Flexural Modulus J/m, Izod Impact
3500 250
3000
200
2500
5000 150 -
= 0Oh m0h
1500 B 600h 100 - = 600h
1000 -
50 -
500 -
0 o
POK PAG6 (1) PAG6 (2) POK PAG6 (1) PAG66 (2)
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e : — -
- II. 1% HCl @ 80°C 3 e
20

120

80

70 100

60 - 80

50 -

20 - m 0Oh 60 ®0Oh

30 M 600h M 600h
A0

20 -

10 -~ 20 -

0 —

PAG6 (1) PAG6 (2) 0 -

POK PAG6 (1) PAG6 (2)

J/m, Izod Impact

MPa, Flexural Modulus

3500 300
3000 250
2500
200
2000
m0h 150 - m0h
1500 B 600h m 600h
100
1000 -
500 - 50 -
0 - 0
PAG6 (1) PAG6 (2) POK PAG6 (1) PAG6 (2)

Confidential



- S ///:///
IT. 1% HCl @ 80°C

70 80
60 | 70
50 | e0
50
40
® 0h 40 m 0Oh
30 m 600h ® 600h
30
20 | 50
10 1 10
0 - 0
POK HDPE PVDF PA12 POK HDPE PVDF PA12
2500 1000
900
2000 800
700
1500 | 600
m0Oh 500 m 0Oh
1000 ® 600h 2400 = 600h
300
500 - 200
100 |
0 0
POK HDPE PVDF PA12 POK HDPE PVDF PA12

Confidential



. 5% HCl @ 80°C

70 80
60 | 70
60
50 -
50
40
m Oh 40  Oh
30 - = 600h B 600h
30
20 - 20
10 10
o0 - 0
POK HDPE PVDF PA12 POK HDPE PVDF PA12
MPa, Flexural Modulus J/m, Izod Impact
2500 1000
900
2000 800
700
1500 | 600
®0h 500 m Oh
1000 | ® 600h 400 H 600h
300
500 - 200
100 |
0 0 -
POK HDPE PVDF PA12 POK HDPE PVDF PA12
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e

IV. 10% HCl @ 80°C

MPa, Flexural Strength

70 80
60 - 70
50 | 60
50
40 -
= 0h 40 = Oh
30 m 600h ® 600h
30
20 - 0
10 - 10
0 - 0
POK HDPE PVDF PA12 POK HDPE PVDF PA12
2500 1000
900
2000 800
700
1500 - 600
®0h 500 = 0Oh
1000 ® 600h 400 m 600h
300
500 - 200
100 -
0 - 0
POK HDPE PVDF PA12 POK HDPE PVDF PA12

Confidential



dp HYOSUNG

—— —

/ il ////'///
V. 5% CaCl, @ 80°C |

20 120
80
100
70
60 80
30
m0Oh 60 m 0h
40 = 600h B 600h
30 a0 -
20 ~
20
10
0 - o
POK PAG66 (1) PAG66 (2) POK PAG6 (1) PA6G6 (2)
MPa, Flexural Modulus J/m, Izod Impact
3500 250
3000
200
2500
2000 150
m0h m0h
1500 = 600h 100 | = 600h
1000
50 A
500 —
0 - o -
POK PAG6 (1) PAG66 (2) POK PAG6 (1) PAG66 (2)
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dp HYOSUNG

—— —

_— s | e
VI. 1% NaOH @ 80°C

MPa, Tensile Strength MPa, Flexural Strength

90 120
80
100
70
60 -~ 80
50 - = 0h 60 = 0h
40 - = 600h W 600h
30 -~ 40
20 -
20
10 -
0 - 0
POK PAG6 (1) PA66 (2) POK PA66 (1) PA66 (2)
MPa, Flexural Modulus J/m, lzod Impact
3500 350
3000 300
2500 250
2000 200
= Oh = 0h
1500 W 600h 150 M 600h
1000 - 100 -
500 - 50
0 1 0 -
POK PA66 (1) PAG6 (2) POK PA66 (1) PAG6 (2)
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/,///’:/ : - : _————

) R 7 _ ——————
VI. 50% ZnCl, @ 80°C

MPa, Tensile Strength MPa, Flexural Strength
20

120
80
100
70
60 80
50 -
m Oh 60 mOh
40 m 600h m 600h
30 -~ 40
20 -~
20
10
o A Diluted Diluted o 4 . Diluted . Diluted .
POK PA66 (1) PAG6 (2) POK PA66 (1) PAG6 (2)
MPa, Flexural Modulus J/m, Izod Impact
3500 300
3000 250
2500 200
2000
= Oh 150 | m 0Oh
1500 = 600h = 600h
100
1000
Sm | 50 _ l
o . Diluted Diluted o . Diluted Diluted
PA66 (1) PA66 (2) POK PA66 (1) PA66 (2)
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Rgg:istance to Chloride (Ford test method) % HYO§UNG’
> - s Il//‘:::i///: __—

B Chemical resistance test
- Grade : PK M630A
- Metal Chloride Solution : CaCl,, MgCl,, ZnCl, (50wt%)
- Immersed 96hrs at 23°C — Dry for 24 hours at 40°C, Oven — Surface analysis by SEM

B SEM Analysis (X2,000) : No crack on the surface

CaCl2

PK

SEM HV: 20.00kV  SEM MAG: 2.00 kx VEGAW TESCAN

Vi fleld: 124.8 pm Det SE 20 ym
breaogiogs i il et RIS §R HYOSUNG

SEM HV: 20,00 kV SEM MAG: 2.0 kx VEGAW TESCAN

View field: 124.8 ym Det: SE 20 pym
et s SR §R HYOSUNG

SEM HV: 20.00 kv SEM MAG: 2.00 kx VEGAW TESCAN

View field: 124 8 Det SE 20 pym
e o O emeny O §R HYOSUNG

POM

SEM HV: 2000 kv SEM MAG: 2.00 kx VEGAW TESCAN

Vi field: 124.8 pm Det: SE 20 ym.
W2t mm | Name:POMCHCEZA §R HYOSUNG

SEMHV: 2000 kV  SEM MAG: 2.00 kx

View field: 124 .8 pm Det SE 20 pm
Wootsa e " e PomgEn §R HYOSUNG

SEM HV: 20,00 kv SEM MAG: 2.00 kx VEGAW TESCAN

Vi field: 124.8 Det: SE 20
il i - R §R HYOSUNG
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2. NVH Test §i» HYOSUNG

» Engineering Specification of cooling fan

* Noise test

L/Db(A)[SPL]

&) [ 90

= PA66+GF/MF38% (0.00-30.00s) Level vs rpm (Fast)
<N ———  PK+GF/GB27% -1 (0.00-30.00s) Level vs rpm (Fast)
‘ PK+GF/GB27% -2 (0.00-30.00s) Level vs rpm (Fast) L 80

70

- 60

- 50

- 40

- 30

- 20

10

2400 1600 1200 1000 800 600 n/ipm 400 300 240 200 160 120

— PK+GF shows low noise compare to PA66+GF/MF (5dB)
— PK has a good damping effect which is caused by low Tg ( ~10 °C) at various RPM range

Confidential



3. Low Volatile Organic Compounds

SGS

Test Report ne. Feso101LF-cTsAYAA16-1T508

Issued Date:

2016. 03 22

d» HYOSUNG

Page 2 of 3

Sample No. = AYALATG-17508.001

Sample Description : M330 pellet

Item Mo.J/Part No. z hFA

Materials : POLYKETONE

Sampling
Storage (23 = 2) *C
Sample Size 5q

VO C (Volatile Organic Comp ds)
Tedlar bag size !/ Sampling Volume 3L AL (N2)
Analysis Conditions 65 *C , Z2h
Analytes Test Method mit MDL Lirmit Results
Benzenes MZE 200-55:2014, Tenax tube, GCIME wgSm? 10 30 M.D.
Tolusns MS 200-552014, Tenax tubse, GCIMS ug_.""n:* 10 1 00O MN.D.
Ethyl Benzene MS 200-55:2014, Tenax tube, GCIMES wgSm?2 10 1 DOO MN.D.
Hylene MZE 200-55:2014, Tenax tube, GCIME wgSm? 20 870 M.D.
Styrenes MS 200-552014, Tenax tubse, GCIMS ug_.""n:* 10 220 MN.D.

Aldehyde
Tedlar bag size / Sampling Volume 3 L71.5L (MN2)
Analysis Conditions 65 "C , 2h
Analytes Test Method LUinit MDL Limit Results
Formaldehyde MS 300-55:2014., DNPH Cartridge, HPFLC pgSm?3 20 210 M.D.
Acetaldehyde MS 300-55:2014. DNPH Cartridge. HPFLC ugSm?3 20 50 M.
Acrolain MS 300-55:2014. DNPH Cartridge. HPFLC ugSm?3 20 50 M.
[(=Acrylaldehyde)

MNOTE:

{1) MDL : Method Detection Limit
{2) N.D.: Not detected of below MDL

{3) MS 300-55: Hyundai-Kia motors Enginesring Standard AOC Emission test standard method
{4) * : The figure was expressed as a sign of ineguality since the concentration was out of the calibration range in

this experiment condition.

{5) Lab technician : Minsun Kim (WOCs), Jieun Lee (Aldehydes)

{6) Limit : refer to MS300-55 Table 2 Korea

Confidential



4. Wear resistance J» HYOSUNG

SGS

Test Report No. FES0101/LF-CTSAYAA18-32469 Issued Date: 2018. 08. 20 Page 2 of 3
Sample No. : AYAATE-32469.001
Sample Description : FPOKETONE -M330A
Item / Part No. : M330A
Material : Poly ketone
Test Item Test Method Unit Test Result Remark
5 -
Wear Resistance M3210-05:2017_4.8 Grade 5 -
5 -
<MNote= Table 14 (Refer to MS210-05)
Grade Appearance
5 Unnoticeable to the abrasion of surface
4 Slightly noticeable to the abrasion of surface
3 Somewhat noticeable to the abrasion of surface but not severe
2 MNoticeable to the abrasion of surface
1 Excessively visible to the abrasion of surface
Test Item Test Method Test Result
1 L -0.01
Scratch Resistance MS210-05:2017_4.9.1 2 L-0.07
(Original) (Erichsen Method) 3 L-007
Average L -0.05

Confidential



5. Dimensional Stability J» HYOSUNG

» Better dimensional stability compare to Polyamide

PP Moisture Absorption, equilibrium at 50% RH 5P Water Absorption at saturation
16,000 . 120,000
14,000 4 100,000 X .
12,000 / ¢
10,000 80,000 /.
8,000 / 60,000 .
6,000 40,000
4,000
— — —)
2,000 20,000 —_—
0 0
hours Q 1 2 4 6 9 24 48 144 192 hours 48 72 168 216 384
—e—PK —e=PAG6/66 —e—PK —e—=PA6/66

» POKETONE Base Resin
— 0.5% Moisture Absorption @ 50% RH, 23°C (vs 1.6% of PA6/66)
— 2.0% Water Absorption @ Saturation, 23 °C (vs 10.0% of PA6/66)

Confidential



Properties Retention after immersed water

d» HYOSUNG

Vol.(cm?3)

30.40
30.20
30.00
29.80
29.60
29.40
29.20
29.00

* Dimensional Change after immersed in water (23°C, 672hr)
- Volume Change : PK 2.16% vs PA6 3.14%, Weight Change : PK 1.41% vs PA6 4.17%

/[‘.A

200

600

800 Time(hr)

* Properties Retention Rate after immersed in Water (23°C, 672hr)
- Tensile Strength: PK 86% vs PA 48%, Flexural Modulus: PK 90% vs PA 38%

Weight(g)72.00

70.00

68.00

66.00

64.00

—#—PK GF30%
=l—PA GF30%

10

an

|
L,

Tensile Strength

8%

ughe

10,000

000

&,00n

£,000

FREET

Flexural Modulus

wizhe

38H

200 400 600 goo Time(hr)
DK GF30%
=—fl=—PA GF30%

Water Content%
4. B4%
_._____________._-—-—-" 17184
e B3
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6. Impact Performance J» HYOSUNG

POKETONE Characteristic — “High Impact Strength”

= Higher impact strength compared to existing ENPLA(Nylon, PBT)

Items Unit PK** PA6 PA66 PBT POM
Density g/cm? 1.24 1.14 1.14 1.30 1.41
Melting Temperature °C 222 220 260 220 160
Impact Strength KJ/m? 9 5.2 4.1 5.0 6.5

Tens:||e Strength MPa 60 80 80 55 65
at Yield

Nominal Strain

o,
at Break % 300 17 19 16 35

Flexural Modulus MPa 1,550 2,600 2,900 2,400 2,500

** PK (POKETONE) : M330A Grade

Confidential
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7. Hydrocarbon Barrier Performance §» HYOSUN =

Fuel Barrier of
Poketone and PAl12,Teflon, EVOH

B Test Standard : SAE J2260 Permeability Test for Fuel Hose and Tubing
Bl Test Method: Measure weight change of fuel seal by tube [70days, 23°C]
B Fuel
© Fuel C : Isooctane : Toluene = 50 : 50
© CM-15 : Fuel C : MeOH = 85 :15
© CE-10 : Fuel C: EtOH = 90 :10
B Materials

© PK Base : M630, M620, M730, M710
© PK Flexible Grade

©O PA12
© Teflon, EVOH

Confidential



{» HYOSUNG

Bl PK Base vs Flexible — Weight Change %

Fuel C CM-15
. 99.5% ] 99.8% - . 93.6% - 92.4% -
| M710 | M710 Flexible | M710 | M710 Flexible |
CE-10
y 96.7% B 93.5% B
| M710 | M710 Flexible |

Confidential



B PK vs PA12 - Weight Change %

Fuel C
99.8% | |(94.7% || |93.4% |
M710 PA12 PA12
Flexible Flexible-a Flexible-b
CE-10
93.5%| || |85.7%| || (87.2% !
1
M710 PA12 PA12
Flexible Flexible-a Flexible-b

§i» HYOSUNG

CM-15

92.4%| || |84.1%| ||| |85.6% |

M710 PA12 PA12
Flexible Flexible-a Flexible-b

PK: M710 Flexible grade
PA12-a: Flexible NY12(D**)

PA12-b: Flexible NY12(U**)
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§i» HYOSUNG

Bl PK vs Teflon vs EVOH - Weight Change %

Fuel C CM-15
1199.5%199.8% ||| 93.7%|||99.6% | 1193.6% |92.4%]![96.3%||l00.49%||
M710 M710 Teflon EVOH M710 M710 Teflon EVOH

Flexible Flexible

CE-10

« PK: M710 Flexible grade

1196.7% | | 93.5%|/||97.5%||||99.8% |

= Teflon: no info.

« EVOH: F171B(32mol%)

M710 M710 Teflon EVOH
Flexible
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PK Opportunities

* PAG

* PAB6
* PBT
*PC
*pOM XTI

* 2P 3,08

High Price

&
Low HDT

High HDT Cth‘I‘"IICﬂ'

(1.82MPa/GF30%) Resistance Poor

[PKGFE 215 Hydrolytic
Resistance

e

Competitive Price

|

Excellent
Chemical Resistance

PK ¥ % % % %

Water Purifier
Tank

Pump Housing

Electric Meter
HYOSUNG

Poketone

» Contact: poketone@hyosung.com

Weak

Hyd EI;]t‘tc Stability
(857, 85% RH, 3uduyx]

High Impact Strength
{kl/m?, Charpy)

5.5

F AL

Connector Gear

Formaldehyde

High
Water
Absorption

Emission

Dimensianal Stability

(Waoter Absorption, 23°C)
J PAGE  8.5%
Stable Price
('20 Det~"22 Aug)
Formaldehyde Free PAG6
(30, 24hr mg/L) =~
Pk 00

POM  0.066
Low Density(g/cm?) " ;
Robot Vacuum
. Gear
(7
- Water Meter

Food

Formaldehyde Free
Conveyor belt

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

FRIENDLY

Confidential
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