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 3D프린팅을 이용한 경량筚 割浶의 전焮/장儗焮용 
犚儆장儗 분昣 

 Analysis of 3D-printed Lightweight Add-on Armor on Tanks/Infantry Vehicle 
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Key words : Lightweight, Add-on armor, 3D printing, Protection, Finite element method 
최근 전焮의 실전에昢, 많은 儢체들이 취檃洖을 방檺穞滆 못穞処 파괴되었埪. 이는 儘비싼 犚儆장儗을 暒微품으嵢
斲용穞櫲 微든 취檃洖을 儆리는 용도嵢 斲용穞기에 抆基되기 때문이埪. 현재 널리 斲용되処 沎는 장儗은 크게 2儆滆嵢

나뉘는데, 첫번째嵢 懻穯 장儗(Composite Armor)은 샌드위치 割浶嵢, 관통체를 효과洇으嵢 방檺할 수 沎埪. 穞滆만 무冇処
儘이 비싸 暒微성 抆품인 犚儆 장儗으嵢 斲용穞기 洇穯穞滆 않埪. 두번째嵢 반응 장儗(Reactive-armor)은 내抆 筚檃의
磳愢崫을 이용한 방檺장치嵢 懻穯 장儗에 비空 洆崺穞埪. 穞滆만 欪沗동을 일으킬 儆능성이 沎処 沗동 柢 磳愢의 반동으嵢

懺笾 대상에 穂空를 沋히는 경殶儆 沎埪는 단洖이 沎埪. 본 연割에昢는 비싸処 무거운 기존 犚儆 장儗들의 단洖을 懺완穞기
위空 3D 프린팅을 이용穞櫲 경량筚 割浶의 犚儆 장儗을 洢沗穞欆埪. 50 × 50 × 50 mm

3
 규격의 큐브, 팔儇割, 欫텟瞾러스의

총 3儆滆의 割浶를 洢沗穞欆으며, 압犛 柢험을 통空 압犛 儛도를 猧정穞欆埪. 3D 프린터嵢 출崫된 경량筚 割浶의 밀도는
欫텟瞾러스, 큐브, 팔儇割, 순昢대嵢 喴았埪. 압犛柢험은 10 mm/sec의 穞儛률嵢 진窏窎으며 파단이 진窏되는 穞중은 큐브,

팔儇割, 欫텟瞾러스의 순昢嵢 높았埪. 또한 氦한요暒空昣을 통空 割浶에 응崫이 儆空滆処 파괴되는 과정을 분昣穞櫲 방탄
장儗 柢스템 割성에 洇穯한滆 筛인穞処 효율성을 円토穞欆埪. 割浶를 최洇筚穞処 재료의 埪양성을 処崪穞欆을 때 塚 높은
압犛儛도를 기대空볼 수 沎으며, 이를 통空 犚儆장儗 뿐만 橊니岂 방탄판, 방탄헬멧과 같은 분檂에도 洇용할 수 沎埪. 
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 긴 스瞾廃 微양의 무선 압崫 센昢儆 沎는 이중 반전 Y 割浶儆 
沎는 笇신洇인 匎暓-폴리머 穞이브리드 스텐瞾 

 Innovative Metal-polymer Hybrid Stent with Double Reverse Y Structure 
with Long Strip Shape Wireless Pressure Sensor 
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Key words : Hybrid stent, Wireless pressure sensor, Metal-polymer hybrid structure, Custom 3D printing 
This article presents a novel metal-polymer series connection hybrid stent for efficient mechanical support and stable

pressure sensing integrated with an elongated form wireless pressure sensor which is more reliable during implantation.

Bare metal stents (BMS) can decrease the sensitivity of pressure sensors due to their electrical and mechanical properties,

while biodegradable stents have weak mechanical properties that hinder their insertion into blood vessels. The metal stent

incorporates a double reverse Y structure, while a custom 3D printing system is utilized to incorporate the polymer

component, thus forming a strong connection. The proposed metal-polymer series connection hybrid stent overcomes the

limitations of Bare metal/ biodegradable stents by integrating the advantages of metal and biodegradable stents, providing

adequate mechanical support and stiffness, and facilitating smooth insertion into blood vessels. The proposed elongated

form wireless pressure sensor overcomes limitations by decreasing the dimension in crimping direction to minimize any

damage to sensor. The elongated form wireless pressure sensor presents a novel and practical approach for improving the

stability of wireless sensors in crimping process, with potential for various medical applications. All in all, the proposed

smart stent presents a promising solution for practical applications in the medical field. 
후기  This work was supported by the National Research Foundat ion of Korea (NRF) grant funded by the Korean

Government (MSIT) (No. 2020R1A5A8018367). 
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Design and fabrication of hybrid stent Hybrid stent characterization

Smart stent and characterization Wireless pressure sensor characterization

Fig 5. (a)wireless pressure sensor fabrication flow ba
sed on MEMS technology .(b)sensor explosion view
and material information.(c)The connection structure
on the sensor . (d) Sensor optical image.

Fig 6. (a)sensor initial frequency in the different environment; (b)Sensor sensitivity. (c) Fa
st response time.(d) The frequency change match the pressure change.(e) The repetitiv
e sensing response to different pressures (f) Cycling durability of sensor

Fig 3. (a)Design of metal-polymer series connection hybrid stent and the
dimension information. (b)Design of double reverse Y connection design.
(c)Three step fabrication flow of hybrid stent.

Fig 2. Schematic representation of  metal-polymer hybrid stent with long strip shape wireless pressure sensor 
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Conclusion
•Introducing a novel metal-polymer hybrid stent for
enhanced mechanical support and stable pressure sensing.
• Overcoming limitations of bare metal and biodegradable
stents by integrating their advantages into a single design.
• Affirming the proposed smart stent as a promising solution
with practical implications in the medical field.
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Fig 1. (a)Wireless pressure sensor signal amplitude
when combine with metal stent and polymer stent.(b)
Radial force of metal stent and polymer stent.
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Fig 4. The characteristic of hybrid stent. (a)four types of
stents; (b)Force load of four types of stents. (c) Radial
force of four types of stents.(d) Bending stiffness of four
types of stents.

Fig 7. Smart stent and characterization. (a) smart stent fabrication process.(b) impedance change.(c) filtering sig
nal.(d)signal strength.(e)relationship between frequency change and pressure change.(f)predict model.(g)predict
pressure value depends on sensor frequency
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