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ABSTRAK 

Sistem pneumatik pada mesin stempel membutuhkan tekanan udara yang sesuai 

agar proses pencetakan dapat berlangsung secara konsisten. Pada sistem 

konvensional, pemantauan tekanan masih dilakukan secara manual sehingga 

perubahan tekanan selama proses pengoperasian sulit dipantau dan 

didokumentasikan secara langsung. Penelitian ini bertujuan untuk merancang dan 

membangun sistem monitoring tekanan pengisian udara pada kompresor D25WZ1 

berbasis mikrokontroler ESP32 pada mesin stempel pneumatik skala kecil. Sistem 

menggunakan sensor tekanan G1/4 sebagai pembaca tekanan udara, ESP32 DevKit 

V1 sebagai pusat pengolahan data, LCD 20×4 sebagai media monitoring lokal, serta 

modul relay 1 channel untuk mengendalikan solenoid valve 5/2 single coil dengan 

mekanisme spring return. Pengoperasian solenoid dilakukan menggunakan push 

button ON dan OFF, sedangkan data tekanan dikirim melalui koneksi Wi-Fi dan 

dicatat secara otomatis pada Google Spreadsheet. Sistem juga menerapkan kalibrasi 

titik nol (zero calibration) untuk mengoreksi pembacaan sensor ketika tidak 

terdapat tekanan udara. Pengujian dilakukan dengan mengamati karakteristik 

tekanan pada tiga siklus pengoperasian serta menguji kesesuaian tekanan terhadap 

hasil proses stamping. Hasil pengujian menunjukkan bahwa rata-rata tekanan yang 

diperoleh pada siklus pertama, kedua, dan ketiga masing-masing sebesar 4,562 bar, 

4,404 bar, dan 4,263 bar, dengan rata-rata keseluruhan sebesar 4,413 bar. Pengujian 

proses stamping menunjukkan bahwa tekanan 2 bar menghasilkan hasil stamping 

yang sesuai berdasarkan parameter pengamatan yang digunakan, sedangkan 

tekanan 1 bar kurang sesuai dan tekanan 2,5–3 bar menghasilkan hasil yang terlalu 

tebal. Sistem yang dirancang mampu melakukan monitoring tekanan secara 

langsung, menampilkan status sistem melalui LCD, mengendalikan solenoid 

berdasarkan push button, serta melakukan pencatatan data tekanan secara digital 

melalui Google Spreadsheet.Kata kunci : ESP32, sensor tekanan, kompresor 

D25WZ1, mesin stempel pneumatik, load cell, Google Spreadsheet. 

Kata kunci: ESP32, sensor tekanan, kompresor D25WZ1, mesin stempel pneumatik, 

solenoid valve, monitoring tekanan. 
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ABSTRACT 

Pneumatic systems in stamping machines require appropriate air pressure to 

maintain consistent stamping performance. In conventional systems, pressure 

monitoring is generally performed manually, making it difficult to observe and 

document pressure changes during operation. This study aims to design and develop 

an air-filling pressure monitoring system for a D25WZ1 compressor based on an 

ESP32 microcontroller for a small-scale pneumatic stamping machine. The system 

uses a G1/4 pressure sensor to measure air pressure, an ESP32 DevKit V1 as the 

main data processing unit, a 20×4 LCD as a local monitoring interface, and a 1-

channel relay module to control a 5/2 single-coil solenoid valve with a spring-return 

mechanism. The solenoid is operated using ON and OFF push buttons, while 

pressure data are transmitted through a Wi-Fi connection and automatically 

recorded in Google Spreadsheet. The system also applies zero calibration to correct 

the sensor reading when no air pressure is applied. Testing was conducted by 

observing pressure characteristics during three operating cycles and evaluating the 

suitability of different pressure levels for the stamping process. The results showed 

that the average pressures obtained in the first, second, and third cycles were 4.562 

bar, 4.404 bar, and 4.263 bar, respectively, with an overall average pressure of 4.413 

bar. The stamping test showed that a pressure of 2 bar produced a suitable stamping 

result based on the evaluation parameters used, while 1 bar was considered less 

suitable and pressures of 2.5–3 bar produced excessively thick stamping results. The 

developed system is capable of monitoring pressure in real time, displaying system 

status through the LCD, controlling the solenoid using push buttons, and digitally 

recording pressure data through Google Spreadsheet.Keywords : ESP32, pressure 

sensor, D25WZ1 compressor, pneumatic stamping machine, load cell, Google 

Spreadsheet. 

Keywords: ESP32, pressure sensor, D25WZ1 compressor, pneumatic stamping 

machine, solenoid valve, pressure monitoring. 
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