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Abstract Recently, the need for localization in defense materials has been expanding according to
Japan's export regulations. In this study, the status of the material industry in Korea was analyzed, and
a plan to solve the limitations of defense materials was presented by researching and analyzing the
difference between civil and defense material development and the material industry of major countries
according to the 4th industry. Through this study, the share of the material industry in Korea's
manufacturing GDP is small. Compared to its small proportion, the material industry has a wide range
of technologies, from raw materials to molding and processing: hence, basic costs are high. On the other
hand, significant added value can be obtained when technology is preoccupied because it is at the top
of the value chain. In the field of defense, there are limitations in that materials must be individually
tested and evaluated and must be developed in advance for applications to weapon systems. As an
alternative, the formation of a material cluster in the defense sector for the composition of material big
data was proposed through the reclassification of defense materials (technical materials and operational
materials) and policy comparison according to the 4th industrial revolution in developed countries.

Through this, it will be possible to develop efficient defense materials in terms of cost and time.
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Table 1. Manufacturing Industry of Korea(2018)
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division total
manufacturing 69,513
number of company Material&Parts Industry 25,746
materials part of total manufacturing 11.3%
manufacturing 2,956,442
number of employee Material&Parts Industry 1,318,251
materials part of total manufacturing 12.4%
manufacturing 1,575,999,002
produce Material&Parts Industry 777,059,891
materials part of total manufacturing 18.3%
manufacturing 565,244,876
value added count Material&Parts Industry 297,627,059
materials part of total manufacturing 14.3%
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Table 2. Process of Material Industry

process content
Primary - Process of melting mineral
Secondary - Process of semi-finished product
Tertiary - Molding process
Quaternary - Process of discrete component
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Fig. 1. Value Chain of Materials
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Table 3. Characteristic of SiC

content 1st 2nd 3th
O(wt%) {(15.0 {70 (1.0
Temperature 1,300 1,500 1,700
©)
Stress
1.6 ~ 2 1.8 ~ 2.2 2.5 ~
(Gpa) >3
Elasticity 150 ~ 160 | 160 ~ 200 | 200 ~ 420
(Gpa)
Grmany USA
Country Korea China Japan
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Table 4. Policies of Major Developed Countries

Country Representative Policy
USsA Material Genome Initiative
National Nanotechnology Initiative

Japan Materials Infomatics
Germany |Materials Science and Engineering In Germany
European Technology Platform for Advanced

EU A . .
Engineering Materials
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