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ABSTRAK

ANALISIS DESAIN BRACKET KACA TAHAN PELURU
DENGAN METODE SIMULASI NUMERIK MENGGUNAKAN
STANDAR NI1J 0108.01 UNTUK UJI TEMBAK DI PT PINDAD

ENJINIRING INDONESIA

Perkembangan industri pertahanan menuntut tersedianya fasilitas uji balistik yang
andal untuk memastikan kualitas serta keselamatan produk perlindungan balistik,
termasuk kaca tahan peluru. Salah satu komponen penting dalam sistem uji adalah
bracket penopang kaca, yang berfungsi menjaga akurasi hasil pengujian dan mencegah
kegagalan struktural selama proses pembebanan. Penelitian ini bertujuan menganalisis
performa bracket kaca tahan peluru pada kondisi pembebanan dinamis dan statis,
sekaligus menentukan ketebalan optimal untuk tiga material, yaitu Stainless Steel 304
dan Aluminium 2024, dengan menggunakan metode Finite Element Analysis (FEA).
Pembebanan dinamis dihitung berdasarkan prinsip impuls—momentum sesuai standar
NI1J 0108.01 Tipe 1V, menghasilkan gaya 238,41 N dan momen 29,8 N-m, sedangkan
pembebanan statis berasal dari berat kaca sebesar 245,25 N. Simulasi dilakukan
melalui tahapan pre-processing, processing, post-processing, serta analisis
menggunakan modul Transient Structural dan Static Structural. Hasil menunjukkan
bahwa ketebalan awal 5 mm pada seluruh material menghasilkan faktor keamanan
yang berlebihan dan tidak efisien. Melalui proses iteratif trial and error, diperoleh
ketebalan optimal: 1,5 mm untuk Stainless Steel 304 dan 1,2 mm untuk Aluminium
2024. Seluruhnya memenuhi batas faktor keamanan minimum 4. Penelitian ini
menegaskan bahwa pemilihan ketebalan yang tepat mampu meningkatkan efisiensi
material serta memastikan keandalan bracket pada uji balistik.

Kata kunci: Finite Element, bracket, safety factor



ABSTRACT

ANALYSIS OF BULLETPROOF BRACKET DESIGN USING
NUMERICAL SIMULATION METHOD BASED ON NI1J 0108.01
STANDARD FOR SHOOTING TEST AT PT PINDAD ENJINIRING
INDONESIA

The advancement of the defense industry demands reliable ballistic testing facilities to
ensure the quality and safety of ballistic protection products, including bullet-resistant
glass. One of the crucial components in the testing system is the glass support bracket,
which maintains measurement accuracy and prevents structural failure during
loading. This study aims to analyze the performance of the glass support bracket under
dynamic and static loading conditions and to determine the optimal thickness for three
materials—Stainless Steel 304 and Aluminium 2024—using the Finite Element
Analysis (FEA) method. Dynamic loading was calculated using the impulse—
momentum principle based on NIJ 0108.01 Type IV standards, producing a force of
238.41 N and a moment of 29.8 N-m, while static loading was derived from the glass
weight of 245.25 N. The simulations were conducted through pre-processing, pre-
processing, processing, post-processing, and numerical analysis using the Transient
Structural and Static Structural modules. The findings indicate that the initial 5 mm
thickness for all materials resulted in excessively high safety factors, making the
design materially inefficient. Through an iterative trial-and-error process, the optimal
thicknesses were obtained: 1.5 mm for Stainless Steel 304 and 1.2 mm for Aluminium
2024, all satisfying the minimum safety factor requirement of 4. This study concludes
that selecting the appropriate material thickness enhances structural efficiency and
ensures bracket reliability in ballistic testing.

Keywords: Finite Element, bracket, safety factor
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Keterangan

Beban atau Gaya yang bekerja (N)
Luas Penampang (m?)
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Panjang Akhir
Panjang Awal
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Safety factor
Tegangan Luluh Material
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Kecepatan (m/s)
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Momen (N.m)

Jarak tegak lurus dengan garis gaya (m)

Berat benda (N)
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