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ABSTRAK

Pengencangan baut U-bolt pada bracket rear axle merupakan proses penting
dalam sistem suspensi kendaraan karena memengaruhi gaya jepit (preload) yang
menentukan kekuatan sambungan. Penelitian ini bertujuan menganalisis
karakteristik pengencangan baut U bolt M20 X 1,5 property class 10.9 menggunak
an impact pneumatic dengan variasi treatment direct contact, with washer, dan
lubricated, serta membandingkan hasil pengujian dengan perhitungan teoritis.
Metode penelitian yang digunakan adalah metode eksperimen dengan delapan
spesimen pada setiap variasi treatment. Perhitungan teoritis dilakukan berdasarkan
standar ISO 898-1, sedangkan pengujian dilakukan menggunakan impact
pneumatic wrench dengan kondisi pengujian yang sama pada setiap variasi.
Parameter yang dianalisis meliputi torsi dan sudut pengencangan. Hasil penelitian
menunjukkan rata-rata torsi aktual sebesar 540,79 Nm pada direct contact, 342,50
Nm pada with washer, dan 540,52 Nm pada [ubricated. Rata-rata sudut aktual yang
diperoleh berturut-turut sebesar 54,13°, 45,63°, dan 54,38°. Variasi [ubricated
memiliki selisih torsi terkecil terhadap nilai teoritis, yaitu 69,03 Nm (11,32%),
sedangkan direct contact menghasilkan penyimpangan sudut terkecil sebesar
51,19° (48,60%). Hasil penelitian menunjukkan bahwa variasi freatment baut
memengaruhi  karakteristik torsi dan sudut pengencangan sehingga perlu

dipertimbangkan dalam memperoleh kualitas sambungan yang optimal.

Kata kunci: U-bolt, bracket rear axle, impact pneumatic, torsi pengencangan,

sudut pengencangan.
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ABSTRACT

Tightening the U-bolt on the rear axle bracket is an important process in
the vehicle suspension system because it affects the clamping force (preload) which
determines the strength of the connection. This study aims to analyze the
characteristics of tightening Bolt U-bolt M20 x 1.5 property class 10.9 using
impact pneumatic with direct contact, with washer, and lubricated treatment
variations, and compare the test results with theoretical calculations. The research
method used is the experimental method with eight specimens in each variation of
treatment. The theoretical calculation is based on ISO 898-1 standard, while the
test is carried out using impact pneumatic wrench with the same test conditions on
each variation. The parameters analyzed include torque and tightening angle. The
results showed an average actual torque of 540.79 Nm in direct contact, 342.50 Nm
in with washer, and 540.52 Nm in lubricated. The average actual angles obtained
are 54.13° 45.63°, and 54.38°, respectively. Lubricated variation has the smallest
torque difference to the theoretical value, which is 69.03 Nm (11.32%), while direct
contact produces the smallest angular deviation of 51.19° (48.60%). The results
showed that the variation of Bolt treatment affects the torque characteristics and

tightening angle so that it needs to be considered in obtaining optimal connection

quality.

Keywords: U-bolt, bracket rear axle, impact pneumatic, tightening torque,

tightening angle.
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