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INTRODUCTION
• Researchers are currently developing lightweight material [1]. One of these is auxetic material.

• Auxetic is a modern class of material whose properties differ from those of conventional material. If auxetic

is pulled in one direction, then it will expand in another direction, instead of shrinking or becoming slimmer

as conventional material would [2].

• The potential for auxetic materials to replace conventional materials should be explored, such as their

application in the defense, aerospace, automotive, civil engineering, medical, and fashion sectors.
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CONCLUSION
• The opposite behaviour of auxetic compared to conventional 

material increases the structure capacity to withstand higher force 

and absorb higher energy. 

• The minimum in scale production is due to the limitation of 

manufacturing technology.

• There are many applications to be explored in other sectors.

ABSTRACT
To date, increasing structural efficiency has become a main objective in material science and engineering. One

focus is an auxetic material with a unique characteristic obtained by fabricating cellular forms. With its higher

strength-to-weight ratio, auxetic is becoming popular in the real-world to produce products that are light but

more durable. This study examines potential application of auxetic compared to that of conventional material.

APPLICATIONS
• In nature, we can find auxetic structures in high temperature polymorphic mineral [6], and biological

tissues, i.e., cat skin and cow teat skin [7]. Moreover, auxetic has the potential to replace conventional

material in heavy industries (defense, aerospace, mechanical, etc), medical, civil engineering, and fashion

sector.

Figure 2. Auxetic material behaviour [6]

AUXETIC AS AN EXOTIC MATERIAL
• Contrary to conventional materials, if auxetic material is pressed, the mass will gather to the center so that

at the pressure point, it will be more resistant to withstand the pressure. This unique property of auxetic

causes it to have a higher capability of impact, fracture, shear, and vibration but lower mass. [3]–[5].

• If it is compared with steel or aluminium , auxetic could withstand a higher load with the same amount of

structure mass.

Figure 1. 

Complex architected 

material has higher 

structural efficiency. 
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CHALLENGES
• Unavailable for mass-scale production.

• High cost production

• Unreliability of product performance
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Figure 3. a) blast protector [8], b) aircraft material [9], c) coronary stent [10], 

d) auxetic form in shoes design [11], e) crashbox in car [12],[13], and

f) dome basic structure [14] 
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