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ABSTRAK 

RANCANG BANGUN MESIN BENDING PIPA GALVANIS 1 INCHI 

DENGAN SISTEM ADJUSTABLE ROLLER UNTUK MENCAPAI 

RADIUS KELENGKUNGAN 275 MM 

Peningkatan kebutuhan industri akan komponen pipa berpresisi menuntut 

pengembangan mesin bending yang efisien. Proyek ini berfokus pada pengembangan 

mesin bending pipa sebelumnya dengan mengoptimalkan sistem adjustment roller 

samping berbasis ulir presisi untuk pengaturan radius kelengkungan. Mesin ini ditujukan 

untuk efisiensi proses bending pipa 1 inci guna mencapai radius kelengkungan 275 mm. 

Metode perancangan meliputi studi literatur, desain 3D (SolidWorks), perhitungan 

mekanis (gaya, torsi, transmisi, poros), fabrikasi, dan uji performa. Perhitungan mekanis 

mencakup penentuan daya motor, transmisi (pulley, V-belt, gearbox, rantai), dan elemen 

pendukung utama. Prototipe mesin bending semi-otomatis dengan pengatur roller ulir 

telah terwujud dan berhasil diuji. Mesin ini mampu memproses pipa galvanis 1 inci pada 

berbagai variasi panjang dan pengaturan kedalaman penekanan untuk mencapai diameter 

kelengkungan yang ditargetkan. Hasil pengujian optimal menunjukkan kelengkungan 

dengan diameter sekitar 550 mm (radius 275 mm) dicapai dalam waktu 180 detik, 

menggunakan pengaturan jarak roller 150 mm. Analisis mendalam menunjukkan bahwa 

perubahan variasi adjustment roller berpengaruh dengan jarak vertikal roller yang 

dihasilkan oleh penekanan ulir yang bersifat eksponensial. Mesin ini terbukti mampu 

beroperasi sesuai spesifikasi pipa 1 inci dan layak menjadi alat peraga praktikum. 

Disarankan pengembangan sistem kontrol menjadi otomatis penuh dan analisis kelelahan 

material untuk meningkatkan usia pakai mesin. 

 

Kata kunci : mesin bending pipa, adjustment roller. 
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ABSTRACT 

DESIGN OF A 1-INCH GALVANIZED PIPE BENDING MACHINE 

WITH AN ADJUSTABLE ROLLER SYSTEM TO ACHIEVE A 

CURVATURE OF 275 MM IN RADIUS 

The increasing industrial demand for precision pipe components requires the 

development of efficient bending machines. This project focuses on the development of a 

pipe bending machine by optimizing the precision screw-based side roller adjustment 

system for curvature radius settings This machine is intended for efficient 1-inch pipe 

bending processes for to achieve a target curvature diameter of 550 mm. The design 

method includes literature study, 3D design (SolidWorks), mechanical calculations 

(force, torque, transmission, shaft), fabrication, and performance testing. Mechanical 

calculations include determining motor power, transmission (pulley, V-belt, gearbox, 

chain), and main supporting elements. A prototype of a semi-automatic bending machine 

with a screw roller controller has been realized and successfully tested. This machine is 

capable of processing 1-inch galvanized pipes at various lengths and depth of pressure 

settings to achieve the target curvature diameter. Optimal test results show that a bend 

with a diameter of approximately 550 mm (radius 275 mm) is achieved in 180 seconds, 

using a roller distance setting of 150 mm. In-depth analysis shows that the correlation 

between pipe pressing depth and the resulting radius of curvature is exponential, not 

linear. This machine has been proven to operate according to 1-inch pipe specifications 

and is suitable for use as a practical demonstration tool. It is recommended that the 

control system be developed to be fully automatic and that material fatigue analysis be 

conducted to increase the machine's service life. 

Keywords : pipe bending machine, roller adjustment. 
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