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ABSTRAK 

RANCANG BANGUN DROP TEST MACHINE UNTUK 

MATERIAL POLIMER DENGAN ENERGI MAKSIMUM 500 

JOULE 

 
Penelitian ini membahas rancang bangun alat drop test machine dengan energi 

maksimum 500 Joule yang ditujukan untuk pengujian impak terhadap material 

polimer. Metode drop test dipilih karena lebih representatif dibandingkan uji Charpy 

atau Izod, sebab mampu mensimulasikan kondisi benturan vertikal secara langsung. 

Tujuan utama penelitian ini adalah merancang, memfabrikasi, dan mengevaluasi 

performa alat drop test sederhana yang dapat digunakan untuk mengukur karakteristik 

material polimer, khususnya polypropylene, sesuai standar ASTM D7136. Metode 

penelitian meliputi perancangan dan perhitungan komponen mekanik, pembuatan 

prototipe alat, integrasi sistem pengukuran berbasis load cell, serta pengujian 

eksperimental pada spesimen uji Pengujian dilakukan dengan ketinggian jatuh konstan 

sebesar 0,9 m dan variasi beban massa impaktor sebesar 17,7 kg; 27,6 kg; 37,5 kg; dan 

47,4 kg. Hasil pengujian pada empat spesimen polypropylene menunjukkan energi 

tumbukan sebesar 156,27 J; 243,68 J; 331,08 J; dan 418,49 J,  dengan energi spesifik 

masing-masing 26,04; 40,61; 55,18; dan 69,74 J/mm. Gaya puncak yang tercatat 

meningkat dari 250,79 N hingga 513,94 N, sedangkan kedalaman cekungan residu 

bertambah dari 4,5 mm hingga 16,3 mm seiring kenaikan energi. Analisis regresi 

menunjukkan hubungan linier yang kuat antara energi spesifik dengan kedalaman 

cekungan dan gaya puncak, yang ditunjukkan oleh nilai koefisien determinasi masing-

masing sebesar 0,9446 dan 0,9408. Mode kegagalan yang diamati berupa deformasi 

plastis tanpa retakan, menegaskan sifat ulet polypropylene dalam menyerap energi 

tumbukan. Berdasarkan hasil tersebut, dapat disimpulkan bahwa drop test machine 

yang dirancang memiliki akurasi dan repeatability yang baik serta valid digunakan 

untuk pengujian impak dinamis material polimer. 

Kata kunci : Drop Test, Polimer, Polypropylene, Energi Impak, Load Cell, ASTM 

D7136 
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ABSTRACT 

DESIGN AND DEVELOPMENT OF A DROP TEST MACHINE 

FOR POLYMER MATERIALS WITH A MAXIMUM IMPACT 

ENERGY OF 500 JOULES 

 
This research presents the design and development of a drop test machine with 

a maximum energy capacity of 500 Joules intended for impact testing of polymer 

materials. The drop test method was selected because it is more representative than 

Charpy or Izod tests, as it can directly simulate vertical impact conditions. The main 

objective of this study is to design, manufacture, and evaluate the performance of a 

simple drop test apparatus that can be used to measure the mechanical characteristics 

of polymer materials, particularly polypropylene, in accordance with ASTM D7136. 

The research methodology includes the design and calculation of mechanical 

components, fabrication of the test apparatus prototype, integration of a load cell 

based measurement system, and experimental testing on test specimens. The tests were 

conducted with a constant drop height of 0.9 m and variations in impactor mass of 

17.7 kg, 27.6 kg, 37.5 kg, and 47.4 kg. The test results for four polypropylene 

specimens show impact energies of 156.27 J, 243.68 J, 331.08 J, and 418.49 J, with 

corresponding specific energies of 26.04 J/mm, 40.61 J/mm, 55.18 J/mm, and 69.74 

J/mm. The recorded peak force increased from 250.79 N to 513.94 N, while the 

residual indentation depth increased from 4.5 mm to 16.3 mm with increasing impact 

energy. Regression analysis indicates a strong linear relationship between specific 

energy and indentation depth as well as peak force, as indicated by coefficients of 

determination of 0.9446 and 0.9408, respectively. The observed failure mode was 

plastic deformation without cracking, confirming the ductile behavior of 

polypropylene in absorbing impact energy. Based on these results, it can be concluded 

that the designed drop test machine exhibits good accuracy and repeatability and is 

valid for dynamic impact testing of polymer materials. 

Keywords : Drop Test, Polymer, Polypropylene, Impact Energy, Load Cell, ASTM 

D7136 
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