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Abstract:

In an effort to analyze the behavior of a hydromagnetic fluid-based squeeze film
(S.F.) between rough truncated conical plates (T.C.P.), the consequences of slip velocity have
been taken into consideration. The influence of slip velocity has been incorporated into
Beavers and Joseph's theory.Use a different kind of probability density function (P.D.F.), It
has been decided to use the Christensen &Tonder(C&T) model to assess the impact of
longitudinal surface roughness (L.R.) and the stochastically averaged. The expression for
pressure distribution (P.D) has been derived by solving the Reynolds' type equation. As a
result, the load carrying capacity (L.C.C.) is calculated. The graphical representations clearly
show that despite the effect of slip velocity is relatively unfavorable, the magnetic fluid
(M.F.) lubricant only partially improves the situation, at least when it comes to the roughness
that is negatively skewed.The slip parameter should be reduced to improve the bearing
system's performance overall. When variance (negative) is present, an appropriate aspect
ratio and semi-vertical angle may result in some mitigation for the detrimental effect of slip
velocity.
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Introduction:

The squeeze films (S.F.)Jamong spongy plates of several forms, such as circular,
annular, were examined by Prakash & Vij [1].With all other parameters staying the same, this
experiment compared the S.F. performances of different geometries of comparable surface
area, and it was found that circular plates had the maximum transient L.B.C.Numerous
studies [Verma [2]; Bhat & Deheri [3-4]] have investigated and used M.F. as a lubricant to
alter the performance of a bearing system.This study proved that increasing the magnetization
enhanced the L.B.C.When compared to annular plates, the S.F.performance in circular disks
had greatly improved. The combined impact of couple stresses and irregularity was
researched by Hsiu at el [5].The attitude angle and friction parameters decreased as a result of
the transverse roughness (T.R.), while the impact of L.R. remained almost the opposite of
that of the T.R. In order to study the impact of surface irregularity on the performance of a
M.F.-based S.F.between rough, spongy, T.C.P, Deheri et al [6] expanded the research of Bhat
& Deheri [4]. The (C. & T.) [7-9] stochastic model was used in this experiment to assess the
impact of T.R.According to Deheri et al.'s analysis [6], there may be a chance for the
magnetization to reduce the harmful effects of irregularity, at least in the case of negatively
skewed irregularity.

The performance of a S.F.in spherical bearing was examined by Gupta & Deheri [10]
in relation to the impact of T.R. It was discovered that of the three irregularity factors,
skewness had the greatest impact on the system and produced a reduction in load. In their
discussion of the impact of T.R.on a hydrodynamic slider bearing's performance using a
stochastic model, Andharia et al. [11] discovered that T.R.generally had a negative
impact.However, when (-) variance was present, the situation remained significantly better,
and this favorable impact was facilitated by the negative skewed irregularity.lt was
demonstrated that surface irregularity generally had a negative impact.When comparatively
larger quantities of standard deviation (S.D.) were involved, the spinning inertia made the
problem much worse. Here, it was determined that minimizing the deformation impact was
necessary to offset the negative effects of porosity and S.D. with the benefits of

magnetization.
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Analysis:
Two T.C.P structure the bearing system. The top plate advances toward the bottom

plate. The backing is solid and the bearing surfaces are L.R.
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Fig. 1. Configuration of truncated conical plates
The clearance gap between the plates is filled with an electrically conducting lubricant since
the plates are thought to be electrically conductive. Transverse magnetic field applied
uniformly between the plates. The bearing surfaces are presumablyL.R.
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Application of B.C. to the solution of this equation

P (acosecw) = 0;
p (bcosecw) =0

(2)
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It is possible to derive the non-dimensional pressure distribution.
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Results and discussions

Equation (3) clearly determines the P.D., whereas equation (4) provides the formula

for the L.B.C. These performance traits are influenced by a variety of factors, including M,
O, +®,, o*,a*, £*, k, s* and [1. The effects of the cone's M, §, +§,, o*,a*, &*, k, s* and
1 [are all described by these characteristics, in that order. By lowering the irregularity
parameters, M, and (I)0 +¢1 to zero, this study decreases the observation of Prakash & Vij

[1]. Finally, this work results in the contributions of Dodge et al (1965), and Sinha & Gupta
(1974) under certain circumstances, assuming the irregularity parameters to be zero.
Results and Discussion:
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For given values M, o*,a*, €*, k, s* and []. It is obvious that the L.B.C. improves as
the ¢, +¢, increases. Additionally, the factor is how conductivity affects the pressure
distributionP.D. and L.B.C.

tanh(M/2) (21
+o +——m—F —
1 0 1 M
+ 1
b oy

This tends to —L—9— as tanhM ~ 1,2 /M ~ 0 for large values of M. It is clear that
¢1 + d)o +1

these two functions increase the functionality ofq>1 +<|>0.Additionally, it can be seen from

mathematical analysis that the carrying capacity of pressure and load grows as ¢o +
d1somewhere else. It's important to keep in mind that even in the absence of flow, the bearing
with magnetic field can support a load.

Figures (1-7) depict the variation in the L.B.C in relation to the M for various values
of the ¢o + ¢1, o*, a*,e*, k, s*, and (1, respectively.These numbers clearly show that the
L.B.C. grows significantly withregard to the M where the influence of (-ve) all o* is most
pronounced,followed by . Furthermore, the increase in L.B.C. for the M and [ [] [
combination is comparatively low compared to the other situations, and the initial effect of
the o™ is very negligible.The o* impact is also quite detrimental. The distribution of L.B.C.
with regard to ¢o + ¢1 for various parameter valuesa*, s*,c*, k,e*, and o is shown in Figures
(8-13).1It has been discovered that ¢o + ¢1 tends to enhance L.B.C., and the rate of growth in
the beginning is substantially higher.In this case, the combined impact of k and ¢o + ¢; IS
considerably superior to the combined effect of ¢o + ¢1, (-)e* and ¢o + 1 together have a
significantly higher effect than(-)a*and ¢o + ¢1 together. Additionally, it should be
emphasized that, in terms of the increase in L.B.C. the combined effect of ¢ + ¢1 and k falls
somewhere between the effects of negative o* and &*.

The L.B.C. distribution profile for the o* associated with irregularity is shown in

Figures (14-18) for various values of a*, ¢*, k, s*, and [1. In the event of &*, the rate of
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reduction is more pronounced. Figures (19-22) show the variation in L.B.C. with regard to a*
for various values of €*, k, s*, and (1. While a* (+ve) enhances the L.B.C., the (-ve) a* also
increases it, but at more quickly when the k is taken into account. Figures (23-25)
demonstrate that negatively skewed irregularity increases load in a manner similar to how o*
(ve) does. For positively skewed irregularity and a* (+ve), these tendencies are reversed.
Figure (26), which shows the influence of k andw, demonstrates that the effect of k is clearly
positive and that the L.B.C. rises with higher values of the k. It is interesting to notice that the
influence on L.B.C. rises when the (k) aspect ratio is more than k in comparison to the o, as
shown in Figure (26-27),As shown in figure (28), the influence of slip velocity on the
distribution of L.B.C. grows at increasing values of the s*.

Conclusion:

This analysis clearly shows that while developing the bearing system, the irregularity
issues must be given attention.The slip parameter must be kept to a minimum for the bearing
to operate well overall.Most likely, even when a greater value of the slip parameter is
involved, the increased viscosity caused by magnetization keeps the load bearing capacity
from declining. Even in the case of negatively skewed roughness and negative variance, there
is, of course, a limited effect of magnetization in these kinds of systems since the load
bearing capacity is drastically reduced due to the negative effects of standard deviation,
porosity, deformation, and slip velocity.
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Numerical VValues

M 4 6 8 10 12
do + 1 0 1 2 3 4
c* 0 0.05 0.1 0.15 0.2
o* -0.05 -0.03 0 0.03 0.05
e* -0.05 -0.03 0 0.03 0.05
k 15 1.75 2.0 2.25 2.5
s* 0.1 0.2 0.3 0.4 0.5
O 30 40 50 60 7
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Figure: 1 load of M &do + ¢1
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Figure: 7 load of M &s*
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Figure: 10 load of ¢o + ¢1 &e*
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Figure: 13 load of ¢ + ¢1 &s*
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Figure: 16 load of o* &k

7.50 r_—*//
6.35 N__’)k///x
2 52 ____r__,,./‘/‘
O -
= 405
4/.___/——0 O*
290 < + T \ 1
0.00 0.05 0.10 0.15 0.20
Figure: 17 load of 6* &[]
13.68
11.06
2 844 . .
®) —
|
5.82 ) . —
. . CT— o*
3.20 * ¥ % ‘
0.00 0.05 0.10 0.15 0.20
Figure: 18 load of o* &s*
6.60
6.05
2 550
©)
|
495
N G*
440 I T T 1
0.00 0.05 0.10 0.15 0.20

Journal of Interdisciplinary and Multidisciplinary Research
Email:- researchjimr@gmail.com, https://www.jimrjournal.com/
(An open access scholarly, peer-reviewed, interdisciplinary, monthly, and fully refereed journal.)



d b Journal of Interdisciplinary and Multidisciplinary Research (JIMR)

E-ISSN:1936-6264 | Impact Factor: 8.886| UGC CARE I

Vol. 19 Issue 10, Oct- 2024 HOMSON REUTERS

) ® \‘ ®  Available online at: https://livejimrjournal.in/

(An open access scholarly, peer-reviewed, interdisciplinary, monthly, and fully refereed journal.)

Figure: 19 load of a* &e*
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Figure: 22 load ofa* &s*
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Figure: 25 load of ¢* &s*
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Figure: 28 load of [ 1& s*
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