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ABSTRAK

Kontak sliding antara dua komponen yang saling bersinggungan merupakan salah

satu fenomena penting di dalam bidang teknik. Beberapa model yang ada melakukan

pendekatan terhadap bentuk kontak sliding antar dua permukaan yang punya kekasaran

(asperities) dengan model sliding antar hemisphere atau ellipsoid body. Pemodelan

sliding contact dilakukan dengan kondisi tanpa gesekan (frictionless) dan dengan

gesekan (friction) menggunakan material elastis-plastis kemudian diberi pembebanan

berupa vertical displacement. Sliding antar ellipsoid dilakukan dengan variasi radius dan

arah sliding yang berbeda yaitu searah Rx dan Ry.

Tugas Akhir ini membahas perhitungan nilai von Misses stress saat kondisi sliding

tanpa gesekan dan dengan gesekan, membandingkan gaya reaksi saat sliding dengan

pembebanan berupa vertical displacement. Hasil menunjukkan perbandingan nilai von

Misses kondisi dengan gesekan (friction) lebih tinggi dibanding kondisi tanpa gesekan

(frictionless). Dilihat dari hasil plot gaya reaksi saat sliding dapat disimpulkan bahwa

gaya reaksi akan menjadi lebih besar seiring dengan penambahan vertical displacement

dan variasi radius berpengaruh terhadap nilai von Misses karena pengaruh luasan area

yang saling kontak antar ellipsoid.

Kata kunci: Kontak sliding, elastis-plastis, analisa tegangan, gesekan.



ABSTRACT

The sliding contact between two components is one of important phenomenon in

engineering applications. Several existing models approach to sliding contact between

two surfaces with a sliding model of hemisphere or ellipsoid body. The model presented

in this work is done by a condition without and with friction which uses the elastic-

plastic material, then it is applied a vertical displacement loading. The sliding between

ellipsoid is performed with different sliding directions and radius ratio variations that is

in the direction Rx and Ry.

This final project discuss about von Misses stress value calcutation when the

sliding occurs without and with friction condition, comparing the reaction force at

sliding with a vertical displacement loading. The result shows the comparison between

von Misses stress value with friction is higher than frictionless condition. It can be seen

from the result of the plot reaction force at the time of sliding, it can be concluded that

reaction force will be higher with the  addition of vertical displacement and radius

variation that has influence towards von Misses stress value because of  the larger area

influence that is contacted each other between ellipsoid.

Keywords: Contact sliding, elastic-plastic, stress analysis, friction.
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NOMENKLATUR

Simbol Keterangan Satuan

A luas permukaan kontak [mm2]

a jari-jari permukaan bidang kontak [mm]

E modulus elastisitas [MPa]

E’ modulus elastisitas efektif [MPa]

FN gaya normal (normal load) [N]

H kekerasan bahan (hardness) [MPa]

p0 tekanan kontak maksimum [MPa]

p tekanan kontak normal [MPa]

R’ jari-jari efektif [mm]

s jarak sliding [mm]

x, y koordinat kartesius [-]

v Poisson’s ratio [-]

µ koefisien gesek [-]

ω vertical interference [mm]

ωc critical vertical interference [mm]

Pc tekanan kontak kritis [MPa]

bc half contact width [mm]

e eksentrisitas elips [-]

ω* non-dimensional vertical interference [-]

P* non-dimensional load [-]

C critical yield stress coefficient [-]

Rx gaya reaksi searah sumbu x [MPa]

Ry gaya reaksi searah sumbu y [MPa]


