CCP “LONGLITE” PBT
The Most Reliable PBT Supplier
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Milestone of CCP PBT Z’E.Eng@cm ﬁ\

 More than 30 years of professional experience in PBT.
e 1984: PBT bench scale test started.
e 1988: PBT batch line started up (raw material DMT and 1.4 BDO).

e 1998: launched the first continuous polymerization process for PBT with CCP’s
own technique from PTA and 1.4 BDO.

e Capacityin 2017:
— PBT resin: 300,000MT/Y. (5 production lines)
— PBT compound: 164,000MT/Y. (35 extruder compounding lines)
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PBT Vertical Integration Chang Cifan Group

Raw materials produced

260,000 MT/Y by CCP Group
600,000 MT/Y
- Products of PBT
Propylene
’ ‘ I .(201 7)

. + TBBPA -.

e High Quality Control

e Stable Supply

e Competitive Price
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Capacity of PBT

R

Chang Chun Group

Taiwan Kaohsiung Plant

CP2: 60,000

CP4: 60,000

120,000

China Changshu Plant

CP3: 60,000

CP5: 60,000

CP6: 60,000

180,000

TOTAL

300,000

300,000
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Jiangsu CP5/CP6 plant
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Capacity of PBTC Chang ORan Group
Taiwan Kaohsiung Plant 70,000 (14 lines)
China Changshu Plant 42,000 (9 lines)
China Zhangzhou Plant 52,000 (12 lines)
TOTAL 164,000

Kaohsiung Plant Kaohsiung Plant ZhangZhou Plant Jiangsu Plant
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Certificate of ISO Chang Can Group
Established i ISO $9000
Factory PBT comm.erC|aI SO 9000 Q /
Year production 14000 TS16949
Taiwan
. 1972 1988 1990 1996 2006
Kaohsiung
Zhangzhou
. 2003 2006 2007 2007 2012
(Fujian Prov.)
Changsu 2007(resin) 2007 2007
. 2002 2012
(Jiangsu Prov.) 2011(compound) 2011 2011
ﬁ El—r W ot o S SGS
Certificate of Registration &”f..ﬁm” ml' Registration ﬁmﬁmn qu::_qi-ﬂTﬂl‘iMI ----------- Tmf:mfgfs-ft?} @

|Confidential |

CHAM CHUM PLERTICH G20 I FADHAIN s TOR
i




REACH & RoHS regulation

RoHS
2011/65/EU
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REACH

SVHC

173 items
(EC) No 1907/2006

SGS
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Appx 1.
Grade & Applications
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CCP PBT Compound Grades

k<&

Chang Chun Group

Series Description Example
1000 HB, Injection unfilled compound 1100-630S
2000 VO, un-reinforced 2100-200K
3000 HB, GF reinforced 3030-200X
4000 0.8/1.6/3.0mm-V0, GF reinforced jﬂgi%)Z?(A
5000 Non-Halogen VO, GF=0~30% 5630F-200C
6000 PBT/PC alloy (HB:6000, V0:6100) 6000-275
2000 PBT/ASA (HB: 7000, VO: 7100) 7030-104X
PBT/ABS (7300, 7330H) 7330H-104F
9000 PET compound 9130-104
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Chang Chun Group

|

L4
i

Connectors / Door Latch System / Door Handle / Control Bar / Bezel

We Supply Various Parts to Automotive Industries

Charging gun / Fuse Box / Wipers / Relay / Roof Frame / Bobbin

.

M

' i T . Pl
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CCP PBT for Automobile Parts ftnggcmsﬁ

® Applications :

® Property .
Hinge/Connectors/Cover/Slide/Snap-fit perty

1100/ 1200 series :

(1) Unreinforced, HB

(2) Different flowability

(3) Low Temp. environment
(4) High Toughness

=
J

al I )"
TygeC

e 0%

» We adjust the ductility acc. to customers’ requirement.

® Property :
3000 series :
(1) 10~30% glass fiber reinforced, HB
(2) Different flowability
(3) Laser-markable

(4) Hydrolysis resistant
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CCP PBT for AutoBezel ﬁngghun 675:

® Applications: Propertiey :

(1) Low Gas Grade :
1100-103A / 203A
1100-103AX / 203AX
- with different viscosity

Direct-Metalization Headlight Bezel

- shrinkage can be modified acc. to
customers’ request.

Traditional Base-Coat Headlight Bezel (2) PBT/PET 20% Minerals Grade :
3020-222EM / 104EM

3020M-210 / 104

3020-222FM / 104FM

- High Heat Resistance
- Smooth Surface Finish

12
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CCP PBT/PC alloy grade-6000 series ftnggcmngﬁ

® Applications : .
Charging gun&pile / Automotive part ® Properties :
. (1) PBT 6100-251U
Home appliances part i ]
- -- For Charging gun (Sabic V3900WX)
Charging pile (MEP 5710N1TX)
-- GWIT 850°C (0.8mm)
-- UV-stable ( UL 746C f1 certification)
--UL 94 0.8mm V-0

(2)PBT 6010-100M

-- Door handle for automotive

-- Good Impact & Flexural modulus
-- Good surface

(3) PBT 6000-275

-- For home appliances (Sabic 1102)
-- High impact strength

-- Good surface

-- Chemical resistance
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CCP PBT/ASA orABS aIon - 7000 series Chang CRun Group
® Applications : ® Property
Automobile part (1) 7000 series : PBT/ABS, PBT/ASA

(2) Low warpage

(3) Good dimension stability
(4) Excellent weather-ability

® Grade :
(1) 7330H-104F
Sunroof frame
(2) 7330H-134AR
Windows switches (Polyplastic 733LD)
(3) 7015-106X

Car stereo cover

(4) 7015-106X
Car fog lamp
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PBT - Color Matching ftngc:hmeﬁ

® Property:
(1) GF 0~30%, HB/V0/Halogen-Free
(2) Various color grade

Blueberry Gray

- 4830-5395 -> Dark Blue
- 6000-275 -> Blue
(4) Application:

- Capacitor case
- Fiber Connector
- Home Appliances
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CCP PBT Home Appliances Grade f‘ﬁ%’é“

e Applications : ® Properties :

Bobbin/ Switch/ Breaker (1) UL94 V-0 :
4115F-104A (15%GF, V-0)

4130-104K (30%GF, V-0)
(2) PBT/PET alloy

Excellent surface :

4830-104E (30%GF, V-0)

(3) High GWIT/GWFI & CTI :
(High Glow-Wire Temp. &
Comparative Tracking Index)
4130-TG (0.8mm V-0 / 30%GF)
4630-NCT (1.6mm V-0 / 30%GF)
4830-NCT (3.0mm V-0 / 30%GF)

(4) PBT for Plug/Socket
(Good retention rate)
4830-BK4 (3.0mm V-0)

16
Confidential



CCP PBT for Cooling Fan ::Eh_:nggcmnGﬁ

® Applications : ® Properties :
Cooling Fan / Micro Fan for 3C products (1) Good dimensional stability

(2) Good assembling toughness
& rigidity

(3) Excellent moldability
(4) High retention after regrinding

=> 4130-104GE /4830-BK4
(30-34% GF, 0.8 / 3.0mm V-0)
=> 6730-112, low noise / aseismatic
(PBT/PC, 30%GF, 0.8mm V-0)
=> 5630F-104W
(30% glass fiber , Halogen-free, V-0)
=> Nylon 10G6-201 for auto cooling fan
( 30%GF / HB)

17
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CCP PBT for Lighting grade (LED type) fﬁng@;hun ﬁ:

Applications :

OLED t
LED / CFL Lamp Holder YPe

® Grade: 4115-295AS /4130-293CS / 4130-296CS

® Property:
/EF (1) GF reinforced
b (2) Various flame-retardant level
Eﬁf \r (3) Light-Shielding / Opaque (4130-296CS)

(4) Impact-improved (4130-293CS)

-
‘Q 1 CFL type

l ® Grade: 2100-214C/ 3020-290U / 4115-203U
!‘ ® Property:

(1) GF reinforced
| (2) Various flame-retardant level

(3) Light-proof (3020-226BE / 4115-203U)

18
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CCP PBT Lasermarking Grades f_tnggcmneﬁ

® CCP PBT different color plates ® Property:
(1) GF 0~30%, HB/V0/Halogen-Free

(2) Laser-markable — ex.3030-104XL

| (3) Laser-markable &
LEEEE NS SEEm

bbb bbb Hydrolysis resistant — 3030-104LR

T ©® More efficient than ink printing

b bt (4) Application: Capacitor case mark

:::::::::: 4115-series
EEEEEEEEEW
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® Applications :

CCP PBT Keycap application ftng@cnun Gﬁp

Keycap / Black & White color ® Property :

|Confidential |

3010 series : 10%GF, White color
(1) LED light-shading

(2) Good flowability

(3) Scratching/Abrasion resistance
(4) Dual injection forming

® Property
3010 series : 10%GF, Black color
(1) Laser-markable
(2) Good flowability
(3) Scratching/Abrasion resistance



R

CCP FOOd'COntaCt PBT Chang Chun Group
® Applications : ® Properties :
Tableware / Food machines / Cosmetics (1) Unreinforced grade :

1100/1200 - P series

-- with different viscosity
1100-200HP : MI=20
1200-200AP : MI=230
(g/10min, 2.16kg/250°C)

(2) Reinforced grade :
3020/3030- 201P (Natural Color)
3020/3030 -362P (Green)
-- 20% & 30% Glass Fiber

(3) Bisphenol-A (BPA) Free

(4) Conform to the regulations
US FDA 21 CRF 177
EU 10/2011

21
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Appx 2. Equipment Lists

. = =



Physical Property Lab
Universal testing machine
Izod / Charpy impact tester
V-notch cutter
Spectrophotometers
Withstand voltage tester
Insulation-resistance tester

Optical Lab

Electron microscope

Stereo microscope

SEM+EDS

3D metrology systems

Standard lighting color viewing
systems

Flammability and

Thermal Property Lab

Heat distortion tester

Horizontal vertical flame chamber
Furance

Glow wire tester

Comparative tracking index tester
Ball-pressure test apparatus

Confidential

Overall Equipment Lists

Environmental Test Lab
Environmental test chamber
Oven

PCT ( pressure cook test ) tester
Xenon arc test chambers
Accelerated weathering tester

Moldflow Lab

Moldex3D software

Polymer PVT tester

TMA

Thermoconductivity analyzer
Capillary rheometer

Laser Application Lab
Laser marking system
Laser welding system

k<&

Chang Chun Group

Instrumental Analysis Lab
Gas chromatography - Mass

spectrometry

Gel permeation chromatography
Fourier transform infrared
Differential scanning calorimetry
Thermal gravimetry analyzer

X-ray fluorescence spectrometer
Inductively coupled plasma - Optical

emission spectrometer

QA Application Lab

HS/GC

Melt index tester

Automatic viscosity measuring system
Automatic pellets inspector
Automatic potentiometric titrator
KF coulometer

Automatic limiting viscosity

Stain inspector

Pycnometer

Haze meter

Automatic melting point
Automatic distillation

23



Introduction of Physical Property Lab R<CcA&

Chang Chun Group

e

+ Universal Testing Machine
— Brand : Instron 3366
— 10 kN (2,250 167) capacity
— Maximum speed 500 mmy/min (20 in/min)
— 1193 mm (47 in) vertical test space
— Thermal cycle chamber equipped

4+ Dynamic and Fatigue Testing Systems
— Brand : Instron ElectroPuls £E1000
— Reference standards : ISO 899
— Dynamic linear force capacity - 1000 N
— Linear Stroke : 60 mm

4+ Spectrophotometers
— Brand : Hunterlab ColorQuest XE
— Wavelength range . 400 nm - 700 nm
— Color measurement qulifications
— Measures reflectance, transmittance and haze

|Confidential |
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Introduction of Optical Lab R<CcA&

Chang Chun Group

4+ Scanning Electron Microscope (SEM)
— Brand: Phenom Pro-X
— Resolution.: < 14 nm
— Zoom: 130,000 X
— Pretreatment of specimen. Non-gilding
— EDS equipped

+ 3D Metrology Systems
— Brand : GOM ATOS core 3D scanner
— Max scanning area up to 300 x 230 mm
— Suitable for 3D inspection & Reverse engineering
— Combined with Moldex3D to provide superior customer
service at design phase

+ Standard Lighting Color Viewing System E
— Brand . X-Rite Judge QC Light Booth
— Illuminants : D50, D65, A, UV
— For color-critical visual assessment

|Confidential | 25




Introduction of Flammability & Thermal Property Lab k<€A

Chang Chun Group

+ Heat Distortion Tester (HDT)
— Brand . Toyoseiki 6M-2
— Specimen Rack . 6 set
— Operation Temp. : Room Temp. to 300°C
— Temperature Distribution . +0.5°C

+ Horizontal Vertical Flame Chamber
— Brand : Atlas HVULZ2 :

— Performs all UL 94 tests —

— Designed for the flammability testing of plastic materials
used in consumer electric devices and appliances

+ Glow Wire Tester
— Brand : Angui AG5113A
— Reference standards : [EC60695 / UL746A
— Heating Temp. : 500°C ~ 960°C
— Testing Pressure . 1.ON+0.IN

|Confidential |
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Introduction of Environmental Test Lab ‘E‘&@’g‘

Chang Chun Group

+ Environmental Test Chamber

— Brand : Espec EFL-3

— Temperature Range . -35 to 180°C

— Humidity Range : 10% - 98% RH

— Average Change Rate : 5.2°C/min heat & 3°C/min cool -
20 to 85°C (Empty)

— Suitable for Thermal Shock / Cycle Test in automotive
industry

4+ Xenon Arc Test Chambers
— Brand : Q-Sun Xe-1S
— Temp. . 30~55°C
— Provide full spectrum sunlight and water spray

4+ Accelerated Weathering Tester
— Brand : Q-Lab QUV Spray
— Wavelength : 313 or 340 nm ;
— Temp. . 45~80 °C
— UV, condensation, Solar Eye irradiance control and water

E
- ———
spray h| J
| o
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Introduction of CAE Lab - (1/2) R<Ccp>&

Chang Chun Group

+ Moldex3D software
— Provide complex injection molding process simulations
— Support customers to reduced time-to-market and prime
product standard

+ Polymer PVT (Pressure-Volume-Temperature) Tester
— Brand : GOTECH PVT-6000
— Pressure transducer : 2500 bar
— Barrel : @ 7.8 mm
— Temp. Range . 5°C higher than room temperature up to
400°C

+ Thermal Mechanical Analyzer (TMA)
— Brand : TA Instrument Q400
— Temp. : -150~1000 + 1 °C
— Resolution : <0.5nm
— Range of deformation : + 25mm
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Introduction of CAE Lab - (2/2) R

Chang Chun Group

+ Capillary Rheometer
— Brand : Rheograph 25
— Pressure transducer : 2500 bar
— Barrel : @15 mm
— Temp. Range . 5°C higher than room temperature up to
400°C
— Shear Viscosity Analyze

+ Thermal Conductivity Analyzer
— Developed according to ASTM D5930
— Temperature range up to 450°C
— Pressure up to 1000 bar
— Process simulation and optimization of injection molding
cycle times
— Automated sequence control possible

|Confidential | 29




Introduction of Laser Application

+ Laser Weldlng System (under estimation)
— Brand : Leister Novolas TTS
— Laser Type . Diode laser
— Laser Power : 40 W
— Processing Area : 100 x 100 mm
— Max. Clamping Force : 2350 N

+ Laser Marking System
— Brand . Keyence MD-X1500
— Laser Type : YVO, + Fiber
— Wavelength : 1064 nm
— Output : 25W
— Peak Power : 200kW
— Auto focus 3-Axis Control
— Builtin CCD camera & 2D Bar-code reader
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Chang Chun Group
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