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Full-cycle Integrated Design for Composite Carbody

@ Technology Overview

+ Now the capability to reduce weight determines the competitiveness of automakers => One of the most plausible methods of weight reduction is to use carbon fiber

composites.

+ Korean automakers' needs for composites are exploding, but the local composite market has focused on the material itself and production technology, paying less

attention to design, analysis and full-cycle technology.

« Technology focuses on the requirement-based material - process - structure integrated design/analysis among the full-cycle development technology "Material
Development — Design/Analysis — Processing/piloting — Test/Evaluation — Cost/Productive/Quality. for the composites carbody & component

WHEN WOULD CARMAKERS HIT
THEIR 2021 EU CO, TARGETS?

EU Targot for emissions by 2015

W’\b EU Targot for emissions by 2021
130 glkm o 4 95 glkm

= impact of veticle weight reducton: 100 kg  -10g COglm
To meet the emission target = Reduction of 200-300 kg required

Total weight: 1200-1300 kg 1 expected

« Full-cycle integrated design for composite carbody and parts
- Material characterization: Quantification of material properties for process and structure analysis
- Forming simulation: Evaluation of processability including fiber direction, wrinkle, etc.
- Resin-flow simulation: Evaluation of processability including resin flow, inlet-outlet ports, etc.
- Structural simulation: Verification of structural (static/dynamic) performance for part design
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© Highlights and Strengths

« Proprietary technology involving integrated design for material, process and structure based on demand for composite body and parts
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© Resin flow and formability assessment
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+ [Patent] KR10-1734085 REINFORCEMENT COATED WITH PARTICLE AND COMPOSITE MATERIALS INCLUDING THEREOF

@® Business Cases

+ Demand for weight reduction is high for automobiles due to tightening regulations on emissions and fuel efficiency. Emergence of green cars intensifies it.
- Global market for carbon fiber composites for automotive: $2.28 in 2013 and $5.5 B by 2014 (8.8% growth per annum)

- Green car market: 14 million units to be sold by 2020 (31% growth since 2009)

Examples: Application of carbon fiber composites to parts

Benefits
+ Design capability and full-cycle development for composite parts for automotives
» Helping Korean vendors of composites and automotive parts have higher competitiveness

 Applicable|
model

(make)

Transferable technology
« Integrated design system and know-how for composite carbody and parts

« Forming / resin-flow / structural simulation
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M-series (2011, BMW) GTR (2007, Nissan)

SGL Automotive
Carbon Fibers (Germany)
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