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Abstract

Aluminum 6061 is a precipitation hardening aluminum alloy, has good
mechanical properties, and exhibits good weldability. It is used in Aircraft and
Aerospace components, Bicycle frames, Drive shafts and Brake components. The
addition WC with Ali6061 helps to improve the wear rate of metal matrix
composite. In this present investigation, Aluminum (Al 6061} is used as base
matrix metal and Tungsten Carbide (WC) particulate as reinforcement.
Fabrication of MMCs was done by stir-casting process. Microstructure
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Evaluation and Vibration Analysis of Ball Bearing
of Coffee Beans Processing Machinaries using
Finite Element Model Simulation

Suresh K. G, Dr. C. T. Javadeva,

Abstract—Ball and roller bearings, generally called rolling

bearings, are among the commonly used COIMpOnents in

machinerics, since they provide relative pasitioning and rotalional freedom while transmilting a load between two
sliuctures, usually a shalt and housing, In various applications, these bearings are considered as critical mechanical
component since delect in these components may lead to malfunction, even catastrophic failure, The present work s
focused on the development of mathematical models and solution algorithms for the analysis of porous ball bearing
in cottee bean processing machinaries. Vibration analysis is one of the most established metheds used to evaluate
bearings. In this study, finite element model simulation is developed to analyse the vibration of ball bea rings and

finding initial modes and correspand ing natural frequency,

Index Terms— Hall Bearing, Cofes Bean Machinarios, FER, Matural Fragquensy, Modal Andlysis, B Mades, Vibration Analysis.

1 INTRODUCTION

Benrinf, is i machine element that constrains relative mo-
tion and reduces [riction belween moving, parts to only
the desired motion. The design of the bearing may, for
example, provide for free lincar movement of the moving parl
or for free rotation around a fixed axis; or, it may prevenl a
motion by controlling the vectors of normal forces that bear on
the moving parts. Many bearings also [acilitate the desired
motion as much as possible, such as by minimizing friction,
Bearings are classified broadly according ta the type of opera-
tion, the molions allowed, or to the directions of the loads
{forces) applied to the parts, A bearing being a machine ele-
ment allows one part to bear (i.c., to support) another, The
simplest bearings are bearing surfaces, cut or formed into a
part, with varving degrees of contrel over the lorm, size,
roughness and location of the surface, Other bearings are sep-
arate devices installed into a machine ar machine part, The
muost sophisticated bearings for the most demanding applica-
tions are very precise devices: their manufacture requires
some of the highest standards of current technology. A plain
bearing (in railroading sometimes called a solid bearing} is the
mplest Lvpe of bearing, comprising just a he:'::u'ing surface and
no rolling elements. Therefore the ball (i, the part of the
shaft in contact with the bearing) slides over the bearing sur-
face. The simplest example of a plain bearing is a shaft rotat-
ing ina hole. The present research is carried out on Ball hear-
ings of coffee bean processing machinarios. In the provious
experimental work, the vibration is measured using a hand
held RIOVIBRD meater, Using a hand held RICVIBRC vibra-
tien meter, overall vibration data has been collected in three
directions (vertical. horizontal and axial) of colfee bean pro-
cessing machinaries for bearing points 1, 2 &3, By using those
data’s a Finite Llement Model Simulation is developed to ana-
lyse the vibration of ball bearings and tinding intial modes
and corresponding nalural Mrequency.
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2 .REVIEW OF LITERATURE

The research efforts and direction related to the presenl
work will be identified through the tollowing literature sur-
vay,

21 NSR, Apandi, work presents a numerical approach on
the frequency characteristics of new and defected bearings (or
the increasing rotational frequency of the shaft, The simulated
vibrational response of the bearing with different local faults
was used to test the suitability of the envelope. analysis loch-
nigue and the continuows wavelel tromsformation was wsed
for the bearing faull identification and classification. A 3D
moedel of bearimg system with 05 mm artificially defects in-
cluding ouler and inner race was modelled by using CATIA
software. The numerical simulalion was completed by em-
ploying ANSYS WORKBENCH 16.0. The simulation result
shows the existence of significant and non-synchronous peaks
which represent the new and defected bearing dofaults with
the frequency characteristics of the SysleIm,

2215 Tripathi, Dr, |. F. Aprawal considering the radial vi-
braticns of rigid shaft supported ball bea rings are studied. In
the analytical formulation the contacts between the balls and
the inner and cuter races are considered as nonlinear springs,
whose sliffness are obtained by using the Hertzian elastic con-
lact deformation theory For perfect bearings, vibrations ocrur
at the ball passage frequency. All results are presentad in the
torm of Fast Fourier Transformations [FFT). The experimental
validation of a mathematical hall bearing model with localized
defects is presented here, The bearing is considered as a mass
- spring - damper system, considering each rofling element as
a contact spring - damper pair, based on Hertz equations for
contact defermation, moving along the inner and outer race-
ways, In accordance with the obtained results, in this work a
bearing model is validaled with a pu rpose built test bench.

2.3 Mr, Shinde 5. 5, presented the Fffectivoness of transient
analysis of the linite dement bearing model to simulate the
vibration signal emanating from ball bearing with Taults is
presented in this work, U is difficult to identify the ball baar-
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DBEVELOPMENT AND CHARACTERISATION OF Al UMINIUM ALLOY REINFORCED BORON NITRIDE
METAL MATRIX COMPOSITES

Shreenivasaiah PH Thammaizh Gowda®, Kuldeep B, Ravikumar K.p.*
"Crepuriment of Mechanical Engrneering. Adichunchanagini Institule of Techmsiogy, Chikmagalur, VTU, India,

“Department of Mechomical Engineering, Malnl College of Engineering, Hassan, WTU, India.
“Depprtment of Auvtemebile Engincering, Mainad Codlege of Engineering, Hassan, ¥ 11, Indin

Abstract: iz corperation of reinforcement, Muthanny ot al, [7] stard

ALZOTA alloy reinforecd  with BN ComIposiles that, addition of particulate reinlimeements acts gs ohetaclss
ware provessed by ostiv casting technique. The develope] lir grain growth which helps to incresse the strength of the
composite was subjected to micro-structural, Tensile, compasites. Kuldeep et al. 6] studied the et of h-1N on
hardness and density studies. Tensile steength and hardness machanical propecties of AITO73 compasites and fooed thal
were increased by 13,3% and 18.7% respectively due to with incrensing reinforcement the  strength  improves
increased dislocation  density with the  addition of considersbly up o certain extent, Thus in the present wark
reinforcement,  Grain  sefinement with  reinforcement an atleenpt is made o use BN o enhance the propeity of
addition wius obzerved, Tt s found that with ingreasing, Al2014

reinforeement the strength improves considerably up I

certain extent. Thus inthe present work an atterpt is made I, MATERIAL AND METHODS
fo use BN o enhance the property ol A12014 ALZDI alloy with the chemizal composition g shown in

Table 1 is chosen ps base metal,
Key Words: BN, Composites, Slir casting,
Table 1. Chemical Compasition af AIZ014 in Wit

Flemen Moo W B
£n Cr Fa i 50 Al
; 15 i 1 i
1.1 Introduction -
I 4. ., 0. 0. RBelane
wl 0.8 1.2
2 | | 4 2 ] I

Aluminum: eompasites are most ideal material owing o

their benelits over conventional allows [1] In aluminum . » . N
_ _ _ Table 2. Composition of Compesites in Wi,
based composites, strength o weight ratio and toughness

) i . Sample Cuode Composition {wi%)
character o eluminum are combined with the strength ol
. . A Al 4
hardness of ceramics [2]. For development of metal matrix =
i oy I SE ATRD T 4+2% oM
composite st route are more Gvored  becanse of its . )
& SR AIZUT 4% B

simpligity and cosl effectivensss [3] Owing o poor i
e s i . L . 97 AL LA+H0Y, NN
wetlability and porosity stis-casling is populor and low cost

muthd, the prablem with wettabaliny can be avercome by o ) ) ) )
> Boran sitride (BN af size =150um is vsed as

heat trestment of reinfircements priar to wldition i mel) - : . SEEL e
reintorcemenl I|a|'.'||1ga{1¢;-_:.|:}- of 228 afenr’,

and alsa by the accomulation ol alloyving elements [4],

Many researchers had altempled to inprove the
behavior ol Aluminiom by wdidition  of  ceramic
reinforcements (4] Duradeshwaran and  peromal 5]
considered the effeet of aluming and graphite an ALT073

compesites and concluded that the sirength zmplified with
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Abstract

The present work focus on identifiing tensile & flexural characteristics
of Boron Carbide (ByC| filled E-Glass/Epoxy composite with and withaut
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Abstract

The objective of the work was to investigate bi-axial characteristics of
composite materials with cruciform geometry in both experimental and
numerical techniques. The carbon reinforced fibers with epoxy
composites prepared by hand lay-up technique with various stacking
sequences such as 0°/90°, 45°/45°, 15°/75° and 30°/60°. The fabricated
composites were machined in cruciform shape, having different notches
namely circular, square and rhomboidal according to ASTM — D6856

standard by abrasive water jet machining to ensure dimensional
accuracy of + 0.1 mun. The prepared cruciform specimens were tested
using a biaxial fixture developed indigenously by taking the
specifications of universal testing machine. The Young's modulus, proof
stress. ultimate tensile strenath and fracture to ughness were evaluated

for 16 specimens of different fibre orientations and notches using
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Condition monitoring of ball bearings in coffee beans
processing machinceries — a case study

Suresh K. G Dreo O Jayadeva’

Chikkamagaluru Karmataka India, Principal, Department of Mechanical Engincering, Adichunchanagin
[stitute of Technology, Chikismagalorn, Kacnaaka, [ndia
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ABSTRACT—In current]y’s scenuro, the conservation ol any mackinery s very significant Bevanse of the
mterviption of machinery. The beanmg scament s one ol the patterns without shich nol particalar rolating
machinery wirk, Products of the bearing seement are of ae clevation value which indications 1o the aspocts ol
bearing wibration & solicitation in more demanding situalions. This present work  statements Mesign,
Experimentation. Finile clement and Vibration analsis, Validation of ball bearing connceted o colioe
provessing machineey rotor system. Detal analysis exhasting the vibration 15 measiared asing o handleld
RIOVIBREG vihration meter! Mode! VM-631, FEM methedology is through 1o frd oo the porential delormation
und finally validate with ANSYS workbhench soflware 9.2 Vibraton recosnized in Huller, Pecler cum Polishe
ard Livader inrotor structure ry examination . Lxperimental calenlion & validation of hall bearing related o
collee processing machinery, ball bearing modeling exhausting in CATIA soliware and F1'M anulbysis using
ANSYS workbench |92

KEYWORDS: Ball bearing - coftee machineries, lem and oo

L INTRODUCTION

This rescarch work allords an summiary of the normally emploved condinon monitoring, fanlt anabesis methods
lur ralling component bearings in colfee beans processing machineries and deliberates particelar of the pros and

cons of these techniques, s significant 1o kave an actual bearing conditon morioring and fault ang
nabuode so that eventunlly bearing faelts can be distnpuished and frmply doapnosed on periadd topreclede from

deterivrating addinonal o cause destruction 10 machine,

Por ilustration, primary recopnition of inital defect ola ball bearmg i collae processing machinery con prime b
& tmely repairsreplaceiient 1o wvoid potennially disastrous signcficance and human forferurecaused oy the
wnanticipated disappointment of precarious componels,

Mechunism condition manitoring is appropriate iward regulste the condition of o mechanisim trrongzh the
determmed w prediction mechamcal apparel and failure The projected data provides healthiness information
abwaut the machine and helps o recast machinery Gailure, The PIOTLOCERE eoprprienl pathssiys varialions o
Lemperalure, vibration, and output of machineries i demand 1o notice an imbalance, corcosion, wear,
rnsalignment, sediment boild-up.

ca differential or ntezral Fguaton, 11 has
eroing differenual cquations are obtamuble,

The techmique fundamentally consists of assuming the piecewise conlinuous purpose for the solution and

Tha Finite clement method s o nomerical technique e resalvin

renrined functional to several physical difficulties, where the g

obtatming the limitations ol the Junctions in g manner thal deereases the mistake mow the soluton, Here ave te
dlesvomvery extreme stresses in both section bearing, FEM approach using authenticate the axperimental
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INVESTIGATION OF EFFECT OF TESTING PARAMETERS ON EROSION OF
CARBON-EPOXY COMPOSITES

MANUS. 8'& DI, G. M. SATYANARAYANA®
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ABSTRACT

Tl e af thiv paper was fo conduct experimental stedly for theee fibees orfented (090, 55255 aed 607 ) carban fepoxy |
compagites f steady state comditions sinvg we abrasive fer. The cresion rates were cimpieted af different mpingenent agles
(0 6 qod 97, e inflience af the abrasive size (177, 250 and 420 ), et disteace (1200 T80 and 240 m) el diipnct
velocity (30, 34 and 73 ) with o cansrant foed vate af ghrasive for 9 miin, The experisent resiles revenled e eravion rate
af I8-55 carbon fiber orfentation epoxy composites, fesser than the affer Sther arfentation composites freospective af the
conditions. Searning electron microscapy shows thar orosion in the carheo epaxy composites surfuce due fo shearing,
| Ploughing as well gy inter-gramular miceo cutting with the abrasive particles being removed from the surfuce of compositiy

e dfinage wmechanism is divensyed,

REYWORD: Carbon Fiber Composites, Erasion Rate & Scanning Elvotron Micravenpy

L INTRODUCTION

IPILLY [BUIELI()

Carbon fiher / cpoxy composiles are very commonly used in marine, aerospace, space, automotive amd civil
structure applivations due to \heir inherent properties such as high specific strenglh, good corrosion resistance,
excellent derability and design Nexibilicy. Generally, marine, automotive and civil struclures are reverely exposed (o
abrasive erosion, which depends on paricle Lurdness, impact angle, lemperature, and particle size [1]

delermining of wvarious mechanisms of erosion hased brittle and ductilivy,  Researchers conducted various
eaperiments o determine the erosion rate at dillirent flow passages and velocity of sand particles|2-6]. Mclaury
elal, investizated the effect of penctration rate, Now velocity, sand rate size on crosion rate ol il yener composites,
Hu alsa established o relution between rate of erosion and ather phisical characleristies of the abrasive sand particles
such as veloeity and angle of impact invelved, The crosion rate depends on brictle or ductile modes, Tormer one
removes the materials due ro crack Tormation an material is impacted by a hard and sharp abrasive parlicles, bt

seeond one removes due to cutling, ploughing and plastically delormed under bigh compressive and shear stress.

Carbon Fiber Reinforced Plastics (CFRPs) are poor erosion resistanl materials, henee, determining the
composite perlormance before using any particular spplications is required[7]. The fiber content and [Ther
orientation are main inlluencing parumeters for specific loading conditions. The Brittle fiker, such as untreated zlass
liber in the polymer matrix leads to lower erosion resistance. On the ather hand, the graphite fiber reinfoeesd
polymer composites showed higher erosion resistance against abrasive particles, Ameli etal [8] reported that the

solid particle erosion rate in carbon fiker reinforced epoxy composies depends an stacking sequence, the existence
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ABSTRACT

The current work is an attempt to evaluate mechanical behavior of E-glass/ Epoxy

051

]
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composite materials combined with ceramic fillers at subzero temperature. E-glass/Epoxy

composite is selected based on its engineering benefits and ease of manufacturing

techniques. This paper focuses on addition of suitable filler material like Silicon carbide for

E-glass/Epoxy composite. Later on the fabricated composite materials are treated in

Subzero temperature say -100°C. These will portrait the behavior of said composites with

the addition of filler materials under Subzero temperature.
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