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High-entropy Alloys

Technology Overview
« Development of high-entropy alloys (HEAs) for harsh-environment applications; BCC, FCC or multi-phase HEAs

« Achieving superior physical properties of HEAs using microstructure control and alloy design

» Manufacturing process development of HEAs for commercialization

Process & Application
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Highlights and Strengths

HEA Ingot making (casting simulation)
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Tensile property vs temperature

°
Severely disorted

+ Developing new HEAs with desired properties for harsh-environment applications

- BCC HEA with excellent strength at high temperatures

- FCC HEA with high capacity for impact damage at low temperatures
+ Holding world-class manufacturing techniques of HEAs

- casting, foring, rolling, extrusion, groove rolling, drawing

« Improving physical properties by optimizing microstructure characteristics
+ Being able to produce low-cost HEAs with superb mechanical properties

+ [Patent] KR10-2016-0067963 PCT/KR2017/005179 HIGH ENTROPY ALLOY

Business Cases

Industrial field

Offshore plant

Domestic
LNG material

Oversea cryogenic
value

Domestic cryogenic
value

Domestic cryogenic
storage

Ship & offshore
construction

Ship anti fouling

Market scale and outlook

$145 bilion in 2010 => $504 bilion in 2030
100 trilion won in 2030 for severe-environmental
applications

Ships and storage 3.5 wonfton
Domestic market: 1.4 trilion won in 2020

Worth 20 times more than normal values

Preoccupancy by companies in Europe, USA, Japan
World market: 50 trilion won

(LNGC cryogenic value installation cost: 3 billion won / ship

Domestic market scale: 3 trillion won
Import-dependent

Localizing storage industry 320 billion won cost reduction in
2015
580 billion won import-substituting effect expected

$2 billion / year for maintaining corrosion in offshore
construction

Due to environmental damage, international regulation
effective since 2000
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Current applications ‘ Future markets

Existing 9% NI steel, Invar (35% Ni)
and SS have reached the limit of their
theoretical physical properties.

More improvement hardly possible.

Aerospace
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