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ABSTRAK 

 

Ketersediaan kaki prostetik tipe Solid Ankle Cushion Heel (SACH) yang ekonomis namun 

tetap aman secara biomekanik merupakan tantangan utama rehabilitasi fisik di Indonesia. 

Penelitian ini bertujuan untuk mengevaluasi kinerja struktur rancangan telapak kaki prostetik 

SACH melalui pendekatan simulasi numerik murni (computational study) tanpa melibatkan 

pengujian eksperimental fisik, menggunakan metode Finite Element Analysis (FEA) yang 

mengacu pada standar uji statis ISO 10328 level P3. Kebaruan penelitian ini terletak pada 

integrasi data Ground Reaction Force (GRF) aktual pada tiga fase gait utama dengan 

pembebanan ekstrem ISO 10328 level P3 untuk mengevaluasi performa beberapa varian 

material core SACH dalam satu kerangka simulasi numerik yang komprehensif. Studi ini 

membandingkan pengaruh variasi material inti (core), yaitu logam Aluminium 7075 T6 

dengan material polimer ekonomis nylon series 6 serta UHMWPE terhadap distribusi 

deformasi, tegangan von Mises, dan faktor keamanan. Hasil analisis menunjukkan adanya 

trade-off karakteristik mekanik yang signifikan antar material. Aluminium 7075 T6 

menghasilkan nilai rigiditas dan faktor keamanan tertinggi, sedangkan material berbasis 

polimer menunjukkan karakteristik deformasi elastis yang lebih besar yang berperan krusial 

dalam mekanisme peredaman guncangan (shock absorption) untuk kenyamanan pengguna. 

Namun, analisis batas aman menunjukkan bahwa material UHMWPE memiliki risiko 

kegagalan struktural pada pembebanan ekstrem. Penelitian ini menyimpulkan bahwa nylon 

series 6 merupakan material alternatif paling optimal yang menawarkan keseimbangan 

antara kekuatan, bobot ringan, dan biaya rendah. Secara keseluruhan, hasil simulasi 

membuktikan bahwa material nylon series 6 dan aluminium 7075 T6 memiliki nilai kekuatan 

yang memenuhi kriteria batas aman pada standar uji statis ISO 10328. 

 

Kata Kunci: kaki prostetik SACH, finite element analysis, ISO 10328, material core, faktor 

keamanan. 
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ABSTRACT 

 

The availability of cost-effective yet biomechanically safe Solid Ankle Cushion Heel (SACH) 

prosthetic feet presents a major challenge for physical rehabilitation in Indonesia. This study 

aims to evaluate the structural performance of a SACH prosthetic foot design using Finite 

Element Analysis (FEA) in accordance with the ISO 10328 level P3 static test standard. This 

study compares the effects of core material variations, namely aluminum 7075 T6 against 

economical nylon series 6 and UHMWPE polymers, on stress distribution, deformation, and 

Safety Factors (SF) during gait cycle phases and maximum loading. The simulation was 

conducted under frictional contact boundary conditions to represent realistic interactions 

between the foot and the support. The analysis results showed a significant trade-off in 

mechanical characteristics between materials. Aluminum 7075 T6 produced the highest 

rigidity and Safety Factor, making it highly effective for heavy load applications and high-

activity users. In contrast, polymer-based materials exhibited greater elastic deformation 

compared to metal. This deformation phenomenon in polymer materials plays a crucial role 

in the shock absorption mechanism to enhance user comfort. However, the safety limit 

analysis indicated that UHMWPE poses a risk of structural failure under extreme loading 

conditions. This study concludes that nylon series 6 is the most optimal alternative material, 

offering a balance between strength, lightweight properties, and cost-efficiency. Overall, the 

simulation results demonstrate that nylon series 6 and aluminum 7075 T6 possess strength 

values that meet the safety criteria of the ISO 10328 level P3 standard. 

 

Keywords: SACH prosthetic foot, finite element analysis, ISO 10328, core material, safety 

factor 
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