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Influence of roughness on the behavior of three-dimensional journal bearing
based on fluid-structure interaction approach (Article)
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Laboratory for Engineering Design and Tribology, Department of Mechanical Engineering, Diponegoro University,
Semarang, Indonesia
Laboratory for Surface Technology and Tribology, Faculty of Engineering Technology, Twente University, Enschede,

Netherlands

Abstract
In present study, a fluid-structure interaction (FSI) approach is proposed for predicting the effects of roughness on the
performance of hydrodynamically lubricated three-dimensional (3D) journal bearing, taking mechanical deformation
effects. The multi-phase cavitation mass flow conservation model is adopted, in which the phase change boundary
condition is allowable. The results show that the mechanical deformation effect on bearing performance has been
confirmed to be substantial. When the deformation of the structure is considered in calculating the change of film
thickness, the bearings carry less load (i.e. 30–70 % smaller depending on the surface roughness value) as compared
to the case in which the deformation is neglected. It is also highlighted that the hydrodynamic pressure and load
support decrease with surface roughness. © 2019, KSME & Springer.
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Abstract

Quantitative characterization of contact pressure distribution in bolted joints directly

influences the calculation accuracy of connection stiffness. In this paper, a three-dimensional

finite element model of the bolted joints is established using the software ANSYS, and

pretension force and contact between the joint components are accommodated in the model.

Then, parametric studies are carried out to investigate the effects of the material properties,

preloads, bolt sizes, grip lengths and hole clearances on the contact pressure distribution.

According to the finite element analysis results, a polynomial equation system is derived for

mathematical representation of contact pressure distribution in bolted joints. Furthermore,

the conical envelope angle used in the mathematical characterization is identified for the

bolted joints with different bolt sizes and grip lengths. Finally, an experimental platform is

constructed for the measurement of contact pressure distribution, and then the applicability of

mathematical characterization is validated by comparison with a series of experiment results.

This is a preview of subscription content, log in to check access.

Abbreviations

Elastic modulus

Stud diameter

Hole diameter

Contact diameter of bolt head and upper plate

Outer diameter of plates

Thickness of upper plate

Thickness of lower plate

Radius of pressure distribution

Grip length

Conical envelope angle

Pressure distribution characterization

Pretension force

Virtual temperature difference

Thermal expansion coefficient

Cross section area of bolt

Scale factor

Tightening torque

Torque coefficient
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Abstract

This paper presents the application of the in-situ synthesized nanocomposites of poly (methyl

methacrylate) (PMMA) and TiO  for use as dental materials. TiO  nanoparticles with different

percentages (1wt% and 2 wt%) were blended with PMMA through a melt compounding

process. The prepared nanocomposites were characterized by a micro-indentation test, scratch

test, and field emission scanning electron microscopy analysis. The effects of different vol. %

of TiO  on the mechanical properties of the composites were studied. The evaluation of the

mechanical properties of the composites revealed that the utilization of TiO  as a reinforcing

agent strengthened the polymer. The morphological observation demonstrated the presence of

significant adhesion between TiO  and the polymer matrixes with a homogeneous distribution

of TiO  in the polymer matrix. The proper compatibilization between TiO  and the polymer

matrix enhanced the mechanical properties. Overall, this work may pave the way for the

production of a new compatibilized TiO -based blend for dental applications.
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Abstract

AA7075 aluminum alloy attracts scientific interest to participate in production of crucial

components in aerospace, construction and automotive domains. Specifically, final products

need to display equal quality to ensure the basic standards of safety in the aircraft industry.

Despite the high machinability of the AA7075 alloy, hole quality may vary according to tool

geometry and drilling parameters. In this study, the effects of different feed rate levels and

cutting speeds on the surface roughness (Ra) and thrust (Fz) were investigated. Drilling

experiments were conducted with drills of three different quality and geometry. The effects of

drilling variables on the surface roughness and the thrust force according to “the smaller-the

better” approach of the gray relation analysis (GRA) method have been investigated.

Consequently, the highest and lowest gray relations degrees obtained were 0.828 and 0.338,

respectively. Numerical analyzes for thrust force were performed with the ThirdWave

AdvantEdge simulation software based on the finite element method. We also outlined that

there exists an average difference of 4.9 % between the experimental and simulation thrust

force values, and we proved the applicability of the finite element model.
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