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History of MSC
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: Thermostat Housing ( Theta-l VVL Engine ) 22tAEISE 7| &AM El 7 <
: HMC U2 Engine € U2 Cylinder Head Cover 22tAEl5| 7| &M
: HMC L Engine / H Engine / Gamma Dual CVVT CHC 7|74 & & Aot

:MSC MBS EE THA| 2AISE 28 A 7ts, 7| g7 d d+a 28

s A

: 2{A|OF GAZAL U275 %8 Cylinder Head Cover, AIM, Oil Pan 22tAElS} 7|&
: GAL A& XL CHC, AIM, Oil Pan 28 5A2 MSC M7 ( ot= %X Oil Pan &
: Vane Pump € Vane $t= %X MSC JIOMé (EP ) 22 43 U 35 A|Z

: HMC/KIA X+ X} Powertrain& X & Spec PA46 GF 18|0|E S21€ 5

A BIAL O A4 B

: HMC Nu Engine ( 2.0 2.4 Liter gasoline ) Cylinder Head Cover ZHZ& 0 ( Mahle )
cHHSE MSC ERHE HAAIZ (AIM 8 AKX Poweron CTS P0633 HSL BK A4 4t)

X+& Xt X100 CHC % AM 8 HEZ MSC M E ¢!

2
o

- M2 XS K G20DT, G32DT, D20DTF Engine 2 CHC ¥ AIM &K 2 MSC A& 59l
O =

: Nissan XS X} Radiator End Bracket 2 MSC 22 MH

H| Al ( SAME ) Cylinder Head Cover 8 22 MSC Mz 32

: HMC/KIA EQ900 Tau V8 Engine € Cylinder Head Cover &2 &2 AtE MSC M7
: BMW/Benz € Fuel Filler Housing I 2 332 A& (53 +F)

Material Science Company N°MSC

HYUNDAI

MATERIALS



History of MSC

m @ MSC AHH> I

0 2014.11 : HMC/KIA XS Xt Kappa Engine (1.0, 1.2 Liter ) Cylinder Head Cover & 2 3 ZAE MSC M
0 2014.11 : HMC/KIA X+5 X}t Valve Body Cover ( Genll ) 8 23 2ALE MSC M
o 2014.12 : HMC/KIA Xt-5 Xt A9 Engine ( 1.6 Diesel ) Cylinder Head Cover € AX|Z3ZALE MSC M7H
0 2014.12 (LG 7| HAE HHAEA Sheet 2, MSC Zero1® 502 215 (UL E5)
0 2014.12 cARES A &8 A GAR AN E|2[ Y AIX| Lo A E2tAE 2H P2 MOU M Z
2015. 04 cAXIS A DE A GALR! ST E[2| Yot F R M7 Alof M2
2015.05 CBHEED H2AYHX] O #H E27 10 FXHEE MZA (MOU)
0 2015.06 : HMC/KIA Nu MPI,GDI,TGDI, CVVL Engine CHC € X2 MSC Mz M H
o 2016.01 : Water Jacket Spacer € 2M3ZALE MSC M
o 2016.05 : HKMC Mission Oil Pan {22 MSC =2 M7
o 2016.05 cH27 1049 EAEE MZ H 2244 3 ATAOIE E|Cf 1271 2tQ, 45,000 & 2| M AHEH| AF
o 2016.06 : Door Latch & I AX|L| {2 &% (PPA) SEALE MSC ME
o 2016.08 :MSC B2 3% 25 3 L ATHA|
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* Maximum Capacity : 45,000 Ton/Year
* Maximum Compounding Line ; 16
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Price & High Performance

Engineering Plastic

Engineering Plastic

ABS SMA PMMA
Wide use Plasifc

PS PVC SA

AMORPHOUS

SEMI-CRYSTALLIN¥\
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7tZ2to|H & M=

Carbon Fiber Reinforced Material
Thermally Conductive Material
Electrically Conductive Material
High Temperature Solution

Super Strength Material

Tribology Material

High Damping Material

Special Purpose Material

Material Science Company NOMSC H
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MsC 7|=X|8sH

s SCrAERN ME 24 7| =X 3

Design Support
Noise Concept and 3D CAD Support ( Z1A 4 /3D CAD)
Vlbroho_n
Ar“:""5'5/ CAE Support
| t -
g@ﬁ,‘;s/ Moldability Analysis ( 83 d HE )
Warpage Analysis ( H& 84 )

Structural Analysis ( +EZZ8HA )

Concept Structure NVH Analysis ( 215349 )
Design i
y Noise Analysis ( 228141 )
Molding . Impact Analysis ( S2ZH4 )
Analysis
Thermal Analysis ( E@8d / S-S -3 A )
FEA Model (oi4& 2 &)
ZIAEIGIE 2|6 o > ubber/Gasket Analysis ( 1F/7tAH A
=2 EBE 2[5t MSC 9| 7|=X| & Rubber/Gasket Analysis ( L5/7bAZ 24 )

Processing Support
Injection Molding Support ( A|AFEX| 2 )
Assembling (Welding) Support

Testing Support

Material Mechanical Property ({224 / =854 )

Moldflowsl| 4] NVH 8l 4

N. MSC HYUNDAI
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Material Property Measurement

Material Analysis

1 Material Property &4 ZH|

For Product Quality and Customer Service

Material Science Company

No Equipment Maker Standard Cadlibration Cycle Q'ty

Conditioning Room 23+3°C, 50+£5% RH 12 Month 1
1 MSC-RD-2 Precision Scale Ohaus 0.001g~210g 12 Month 1
2 MSC-RD-4 Specimen Mold Jaell Mold ASTM /1SO 2
3 MSC-RD-5 Electodensimeter Mirage 0.001g ~ 300g 12 Month 1
4 MSC-RD-8 UT™M Tinius Olsen Capacity 25KN 12 Month 1
5 MSC-RD-9 HDT Tinius Olsen ASTM D648, D1525, ISO 75, 306 12 Month 1
6 MSC-RD-10 Impact Tester (1ZOD / Charpy ) Tinius Olsen 2.82Jto 25J 12 Month 1
7 MSC-RD-11 V-Notching Machine Tinius Olsen ISO 179,180 ASTM D256, 6110 12 Month 1
8 MSC-RD-12 Depth Gauge Tinius Olsen 0.01 mm 12 Month 1
9 MSC-RD-13 Specimen Cutting Machine Manix Dia. 100 ~ 150 mm, Rpm Control 12 Month 1
10 MSC-RD-14 Electrical Precision Scale CAS 0.01g ~ 200g 12 Month 1
11 MSC-RD-16 Surface Resistivity SIMCO ( Japan) 102 ~10"Q 12 Month 1
12 MSC-RD-20 Rockwell Hardness Tester 0

(ax) MSC HYUNDAI

MATERIALS
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1 Material Analysis

No Equipment Maker Standard Calibration Cycle Q'ty
Conditioning Room 23+3°C, 50+£5% RH 12 Month 1
1 MSC-RD-1 Melt Index Measurement Tinius Olsen ASTM D1238 and D3364, ISO 1133 12 Month 1
2 MSC-RD-3 Moisture Analyzer Precisa 0.01 %, 0.001 g 12 Month 2
3 MSC-RD-6 High/Low Temperature Chamber HanBaek Temperature Rage ; -40C ~ 150C 12 Month :
(with Humidity Control ) Humidity Range : 35% ~ 95%
4 MSC-RD-7 Furnace Jisico 300 ~900 C 12 Month 1
5 MSC-RD-15 FTIR ‘2015 Scheduled to Install 0
6 MSC-RD-17 Room Temp./Hum. Conftroller LG 23C 50% RH 12 Month 1
7 MSC-RD-18 Precision Microscope Itten 500 Magnitude 12 Month 1
8 | MSC-RD-19 DSC Terki” Fimer PYRIS- 12 Month 1
1 CAD/CAE ( Computer Aided Design / Computer Aided Engineering )
No Equipment Maker Standard Calibration Cycle Q'ty
1 MSC-CAD-1 Pro-Engineer PTC 2D/3D Computer Aided Design Software 1
2 | Msc-CaE-1 MOLDFLOW Autodesk 2079 injection Molding Anclyss 1
3 MSC-CAE-2 MSC In-House NVH Software MSC Noise Analysis Software 1
4 MSC-CAE-3 MSC-In House Warpage Program MSC Warpage Analysis for GF Reinforced Part 1
5 MSC-CAE-4 MSC In-House Vibration Program MSC Vibration Analysis Program 1
HYUNDAI

Material Science Company
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Business Collaboration
with
Hyundai Materials
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CIiHE|2|H - MSC AR AT

Hyundai Materials MSC
Marketin Technical Marketin Technica Manufac
g & Sales Support & RED Qe g & Sales | Support = turing Sle

- ACXSK 2 2E Y R MSC SHX[A . ¢

. DA} 72X . DAWAIIE XL

- R&D E &% 7|z, M= . BHHEIRIY WS MA L 23, BHOY
. QC + QC

Work as a Sole Distributer ( Sales and Manufacturing )
HYLI n D H I Hyundai Materials 2| 2 S& 44 2 EHIH &0l

MOTOR GROUP

HYUNDAI MATERIALSS & H [OIXtSXAES| AZALZM, =L AX|LIOEEZELAE HZ0| Cigt 24 (CAE Molding &) 581t AtsXt £F2H
2tAE 22 J4E 2 X8 FY A2 AXLOE E2tAE AT E J|sHS 2R MSCitoll Tt MOU X AR HMEBE MU, 0|5 STHE
2% 38 2ot SHS %01, AAi7|OAE A ELl 22 Y 1o &2 HoE o Fo|ch

SIOiHE|2[Y O] F=dte A EH7IOWEIPJ-39| QX L|Of
MAZ|K| 2N SZEX MAL THOj Ol

SRl 2lo| &

Soh2E AYS ?loH, MSCit= HCHHE|Z| 2o AX|ILIO Y S2t2E MZof thgh #of 3
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SHHE|2|Y - A

n  EHOOERY i

20104

20114
(758<)
20124
(10819)
20134
(15839%)
20144

(14169}

20154

(2000

O O X| A A Hef| o] A=A &
HXSAIE HY

HHHE|Z|E FASME 42 H
HYUNDAI MATERIALS JAPAN CORPORATION A &
HYUNDAI MATERIALS CORPORATION, Shanghai A &

HMSK A 2]

MSC Atel MOU I 2R
AXILIOY SELLE AR
HMMX A &

=4l Launch
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MSC Total Solution to Customer

MSC
Engineering Plastic

MSC
Technical Support

EDNSES A LINHE SAHAE
(PA, PBT, PPA, PP)

AXLIHESCAEY 23 g 2& =02 J|l= X&
( CAD / CAE / Concept Design / Injection Molding Support / Testing )

N. MSC HYUHDFII

ATERIALS
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Thank you

MSC always
will try to answer customer’s need
with Competitive price, Qualified material, Differentiated Technical Support
do ours best in regard of mind, which break frame.

www.mscpolymer.com

& MscC HYUNDAI

MATERIALS



MSC Activities
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Automotive Material Specification

m HMC/KIA — MSC Poweron® Grade Certification
n 2013’ 10 HMC/KIA Material Specification Registration ( MSC Poweron® Grade )

+ OEM ; HMC/KIA

« Engine ; Tau Engine ( Equus )

« Application ; Cylinder Head Cover

« Material ; MSC Poweron® CTS P6635HSL ( PA66 GF35% )
« SOP ;2014’10

» Key Factor for Success ;
NVH Performance
Minimize Warpage
Thermal Stability
Mechanical Properties

Sealing Performance

NVH Performance

& MscC HYUNDAI
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Korea 1t Engine Oil Pan

m GAZ U27S Engine Oil Pan
= Material

1 MSC Poweron® CTS P6643 HSLR
m  SOP; 2014
m  Potential ; 100,000 Unit
m  Vehicle : U27S 2.7 Liter Diesel Engine
m Weight; 2.4 Kgf

m  Key Factor for Success

1 Material Quality
1 MSC'’s Technical Capability for Customer
= Vibrational Analysis
= Noise Analysis
.  Warpage Analysis
m  Thermal Deformation Analysis
m  Impact Analysis

N Korea 15t Qil Pan Mass Production

&v'e MSC HUl
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HMC/KIA Kappa Engine Cylinder Head Cover

m  HMC/KIA Kappa Engine (1.0, 1.2, 1.4 Liter Gasoline

Engine ) Cylinder Head Cover

m Material

1 MSC Poweron® CTS P6635 HSL
m  SOP; 2017
m  Potential ; 400,000 Unit
m  Vehicle : Morning / Ray / Pride / Accent
m Weight; 1.2 Kgf

m  Key Factor for Success
1 Material Quality

1 MSC's Technical Capability for Customer

Vibrational Analysis

Noise Analysis

Warpage Analysis

Thermal Deformation Analysis

& MscC HYUNDAI

MATERIALS

Material Science Company



HMC/KIA Tau 5.0 Engine Cylinder Head Cover

. HMC/KIA Tau5.0 Cylinder Head Cover

m Material

1 MSC Poweron® CTS P6635 HSL
m  SOP; 2016
m  Pofential;
m  Vehicle : EQ%00
m Weight; 2.4 Kgf

m  Key Factor for Success
1 Material Quality
1 MSC'’s Technical Capability for Customer

10,000 Unit

Vibrational Analysis

Noise Analysis

Warpage Analysis

Thermal Deformation Analysis

Material Science Company

& MscC HYUNDAI

MATERIALS



HMC/KIA Valve Body Cover Genll

s HMC/KIA GEN Il Valve Body Cover ( Mission Oil Pan )
1 MSC Poweron® CTS P6635 HSL

m  SOP; 2015
m  Pofential;
m  Vehicle : Small Engine
m Weight; 0.7 Kgf

m  Key Factor for Success
1 Material Quality
1 MSC’s Technical Capability for Customer

1,500,000 Unit

Vibrational Analysis

Noise Analysis

Warpage Analysis

Thermal Deformation Analysis
Impact Analysis

Material Science Company N°MSC




HMC/KIA Mission Oil Pan

m  HMC/KIA Mission Oil Pan
1 MSC Poweron® CTS P6635 HSL
m  SOP; 2016
m  Potential ; 100,000 Unit
m  Vehicle : Large Engine
m Weight; 0.9 Kgf

m  Key Factor for Success

1 Material Quality
1 MSC’s Technical Capability for Customer
= Vibrational Analysis
= Noise Analysis
. Warpage Analysis
m  Thermal Deformation Analysis
m Impact Analysis

&v'e MSC HUl
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SsangYong Motor Y400 Aim and Cylinder Head Cover

. AEBASKI Y400 (HAHZZ= ) AIM & Cyliner head Cover
1 CHC - MSC Poweron® CTS P6635 HSL
1 AIM - MSC Poweron ® CTS P0633 HSL

m  SOP; 2017

m  Potential ; 100,000 Unit

m  Vehicle : Diesel Engine

m Weight; AIM-0./ CHC 1.0 Kgf

m  Key Factor for Success
1 Material Quality
1 MSC'’s Technical Capability for Customer
= Vibrational Analysis
= Noise Analysis

.  Warpage Analysis
m  Thermal Deformation Analysis
m  Impact Analysis

&% Mmsc HYUNDAI
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HMC/KIA K7 Rear Sunshade Motor Housing

m  Rear Sun Shade Motor Housing

m  SOP;2016

m  Material : MSC HTS G10 ( PPA GF50% )
m  Pofential ; 10,000 Unit

m  Vehicle: K7

m  Weight; 0.2 Kgf

m  Key Factor for Success

1 Material Quality
1 MSC’s Technical Capability for Customer

= Vibrational Analysis Warpage Pattern

= Noise Analysis I

PA66 GF50% PPA GF50%

. Warpage Analysis
m  Thermal Deformation Analysis
m Impact Analysis

& MscC HYUNDAI

Material s
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HMC/KIA Door Latch

m  Door Latch Part

m  SOP; 2017

m  Material : MSC HTS G7 ( PPA GF35% )
m  Potential ; 100,000 Unit

m  Vehicle:

m  Weight; 0.2 Kgf

m  Key Factor for Success
1 Material Quality
1 MSC’s Technical Capability for Customer

.  Warpage Analysis

nnnnnn

& MscC HYUNDAI
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HMC/KIA New U Engine Cylinder Head Cover

. HMC/KIA New U Engine

1 MSC Poweron® CTS P6635 HSL
m  SOP; 2017
m  Pofential;
m  Vehicle : 1.6L Diesel Vehicle
m Weight; 1.1 Kgf

m  Key Factor for Success
1 Material Quality
1 MSC’s Technical Capability for Customer

100,000 Unit

Vibrational Analysis

Noise Analysis

Warpage Analysis

Thermal Deformation Analysis
Impact Analysis

Material Science Company

Material Science Company
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HMC/KIA Nu MPI/GDI/T-GDI/CVVL Engine Cylinder Head Cover

s Nu MPI/CVVL/GDI/T-GDI
1 MSC Poweron® CTS P6635 HSL
m  SOP; 2019
m  Pofential ; 1,000,000 Unit
m  Vehicle: 1.8L,2.0L Gasoline Inline4 Engine
m Weight; 1.1 Kgf

m  Key Factor for Success

1 Material Quality

1 MSC’s Technical Capability for Customer
= Vibrational Analysis
= Noise Analysis
. Warpage Analysis
m  Thermal Deformation Analysis
m Impact Analysis

& MscC HYUNDAI

MATERIALS
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HMC/KIA Wiper Lock Body Parts

m  HMC/KIA Wiper Lock Body Parts

1 MSC Poweron® CTS P6630 HSL
m  SOP; 2013
m  1s": DaeDong
m  Potential ; 5,000,000 Unit 5
m  Vehicle : HMC/KIA All '

s Weight; 0.1 Kgf
!

RFL Ay
Y L l

TO LAMP TO MOTOR

FR. WIPER
INT RELAY

m  Key Factor for Success

1 Material Quality
1 MSC'’s Technical Capability for Customer
= Vibrational Analysis
= Noise Analysis
.  Warpage Analysis
m  Thermal Deformation Analysis
m  Impact Analysis

Material Science Company N’ MSC HUF“




Mercedes-Benz Fuel Heater(PTC)+Temperature Sensor

m  Mercedes-Benz Fuel Heater(PTC)+Temperature Sensor
1 MSC Poweron® CTS P6630 HSL

m  SOP;2013

m  1s": UFI Filter(DKCA)

m  Potential ; 1,500,000 Unit

m  Vehicle : Diesel Fuel System in BenZ

m Weight; 0.08 Kgf

m  Key Factor for Success
1 Material Quality
1 MSC'’s Technical Capability for Customer
= Vibrational Analysis
= Noise Analysis
.  Warpage Analysis
m  Thermal Deformation Analysis

m  Impact Analysis

Material Science Company e MSC HYUNDA

MATERIALS




SsangYong Motors X100 AIM/CHC

SsangYong X100 Engine AIM,CHC
1 MSC Poweron® CTS P6635 HSL
SOP ;2015
Potential ; 100,000 Unit
Vehicle : Tivoli / 1600CC Diesel Inline-4 Engine
Weight ; 2 Kgf

Key Factor for Success
1 Material Quality
1 MSC’s Technical Capability for Customer
m Vibrational Analysis
= Noise Analysis
. Warpage Analysis
m  Thermal Deformation Analysis

Material Science Company

NVH 8fA

&% Mmsc HYUNDAI
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Nissan P32R Rogue Radiator End Bracket

m  Nissan P32R Radiator End Bracket
1 MSC Poweron® CTS P6630 HSL
m  SOP; 2014
m  Potential ; 100,000 Unit
m  Vehicle : Rogue
m Weight; 1 Kgf

m  Key Factor for Success

1 Material Quality
1 MSC’s Technical Capability for Customer
m Vibrational Analysis
= Noise Analysis
. Warpage Analysis
m  Harmonic Stress Analysis

NVH A

& MscC HYUNDAI
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Case History for PPS

SBW (Shift-by-wire)

Customer (OEM or final)

Application Components
Material

Expected Volume

Production Timing

HKMC

Actuator Cover & H/S
PPS (GF+MF)50%

450MT/Y

May. 2023

Material Science Company

& Mmsc HYUNDAI
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Case History for PPS

CVVD Actuator Cover

Customer (OEM or final)

Application Components
Material

Expected Volume

Production Timing

HKMC

Actuator Cover
PPS GF40%

180MT/Y

May. 2019

Material Science Company

& MmsCc HYUNDAI
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Case History for PPS

EV Front Door Hinge

Customer (OEM or final)

Application Components
Material

Expected Volume

Production Timing

HKMC

EV Front Trunk D/H

PPS GF40% UV

30MT/Y

Jan. 2023

HYUNDAI

Material Science Company N°MSC AT e



Case History for PPS

EV In-wheel Motor Insulator

Customer (OEM or final) HKMC

Application Components EV In-wheel Motor

Insulator
: PPS GF+MF 50%,
Material
Impact
Expected Volume 30MT/Y
Production Timing Nov. 2024

Material Science Company

& MmsCc HYUNDAI
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Case History for PPS

Shipboard Cable

Hyundai Heavy

Customer (OEM or final) Industries

Application Components Shipboard Engine

Cable
Material Extrusion PPS
Expected Volume 200MT/Y
Production Timing Jan. 2024

YUNDAI

MATERIALS

Material Science Company N°MSC H




