ISSN : 2320-0294

International Journal of Engineering,
Science and Mathematics

Volume No. 14
Issue No. 2
May- August 2025

No

ENRICHED
PUBLICATIONS

ENRICHED PUBLICATIONS PVT.LTD

JE - 18,Gupta Colony, Khirki Extn,
Malviya Nagar, New Delhi - 110017.
E- Mail: info@enrichedpublication.com
Phone :- +91-8877340707




ISSN : 2320-0294
International Editorial Board of IJESM

Patron

Dr.C.V.Gopinath
Principal, BITS, Vizag

Editor-in-Chief
Dr. S. KISHORE REDDY Dr. R. NAGARAJAN
Associate Professor, Associate Professor & Head of Department,
Jayant Kumar, Sukhendu Mukherjee
Associate Editor (IJESM) Associate Editor (IJESM)
Sukhendu Mukherjee

Prof. (Dr.) Vinai K. Singh Associate Editor (IJESM)

Dr. R. Madivanane

Dr. Mustafa Mohamed Sabry Bakry Asso. Prof Bharathidasan

Prof. S. Mukhopadhyay Nrip Jit

Associate Professor, Assoicate Professor,
Lalit Mohan Upadhyaya Vedam Ramamurthy
Associate Professor, Professor

Dr. Stelyus L. Mkoma Dr. Ashok G. Matani
Senior Lecturer, Associate Professor,
Prof. Sumanta Dutta Er. Pankaj Bhambri
Assistant Professor Asstt. Professor

Dr. S. Selvamuthukumaran Dr. Ruchi Mittal
Professor, Associate Professor
Wilson Wesley Lazaro Jere Dr. Lalan Kumar
Senior Lecturer Senior Scientist,

Dr. A. Chandrasekhara Rao

Yazachew Alemu Tenaw Asst. Professor(SG)

Dr. Mukta Bhatele Dr. S. Anbalagan
Professor Associate Professor
Dr. R. Shivaraman Dr. Sunil Kumar
Associate Professor Assistant Professor
Dr. Christo Ananth Dr. R. K. Naresh
Professor Agronomy

Dr. Pardeep Kumar Bansal S. Parvathi
Professor Assistant Professor
Dr. Shailaj Kumar Shrivastava K. G. SEKAR
Associate Professor Associate professor
Dr. SUSHA Dr. Shailaj Kumar Shrivastava
Associate Professor Principal

) ) Dr. Krishnanaik Vankdoth
Vishesh Singh, P.E. Professor Dept.of ECE
DR. V. MAHALAKSHMI Dr. Ali Asghar Rahmani Hosseinabadi
Dean & Professor, Assistant Professor,

Dr. Ho Soon Min
Senior Lecturer,

International Journal of Engineering, Science and Mathematics (Volume - 13, Issue - 2, May - August 2024)



ISSN : 2320-0294

International Journal of Engineering,
Science and Mathematics

Managing Editor
Mr. Amit Prasad




ISSN : 2320-0294



ISSN : 2320-0294

International Journal of Engineering,
Science and Mathematics

(Volume No. 14, Issue No. 2, May- August 2025)

Contents

Sr. No | Article/ Authors Pg No

01 A Collocation Method for Second Order Boundary Value Problems 1-7
-Ojobor, S.A

02 A Geographical Analysis of Organic Fertilizers Application in Shirpur Tehsil 8-21
of Maharashtra (MS), India
-YogeshJ Mahajan
Bharat D Patil
Sanjaykumar N Patil

03 Non-Amine Catalyzed Baylis-Hillman Reaction 22-30
-Dandamudi V. Lenin*

04 TO STUDY THE EFFECT OF CUTTING FLUID CONCENTRATION 31-41
AND CUTTING PARAMETERS ON SURFACE ROUGHNESS FSTEEL
AFTER TURNING

-Baljinder Singh, Mohit Gaba?2 ,Malkeet Singh3




ISSN : 2320-0294



ISSN : 2320-0294
A Collocation Method for Second Order Boundary Value

Ojobor, S.A
Department of Mathematics, Delta State University, PM.B. 1 Abraka, Nigeria

ABSTRACT

4 R
This paper is an extension of Mamadu and Ojobor (2017) were the efficiency of the collocation

method was considered based on the type of basis function in developing the scheme. Here, we
investigate the convergence of the method as applied to second boundary value problems (BVPs) at
the various collocation points.: Gauss-Lobatto (G-L), Gauss-Chebychev (G-C) and Gauss-Radau (G
—R) collocation points. Also, the class of Chebychev polynomials of the first kind have been adopted
as basis function. We have employed Maple 18 software in our analysis and computations.

Keywords: Collocation method, basis functions, boundary value problems, collocation

points, Chebychev polynomials

AN J/
I.INTRODUCTION

Let the generalized form of a differential equation be given as

Lly(x)] = g(x), ¢ly(a)] =a, tly(ay)] =b,
(1.0)

where @, @ and Tt are considered as differential operators.

Differential equation are often applied in the construction and development of most mathematical
models such as predictive control in AP monitor (Hedengen et. al., 2014), temperature distribution in
cylindrical conductor (Fortini et. al., 2008), dynamic optimization (cizinar et. al., 2015), etc. Modeling
is the bridge between the subject and real-life situations for students realization. Differential equations
model real-life situations, and provide the real-life answers with the help of computer calculations and
graphics.

Investigation into methods for solving these problems has been on the increase in recent years.
Obviously, many methods (analytical or numerical methods) have been developed and implemented by
many researchers. Of these methods, the numerical methods seem to be more popular than their
analytic counterpart due to their adequate approximation of the analytic solution in a rapid converging
series. Popular numerical methods include; the Tau method (Adeniyi, 2004), orthogonal collocation
method (Mamadu and Ojobor, 2017), TauCollocation method (Mamadu and Njoseh, 2016), Variation
iteration decomposition method (Ojobor and Mamadu, 2017), Elzaki transform method (Mamadu and
Njoseh, 2017), Power series approximation method (Njoseh and Mamadu, 2016a), Modified power
series approximation method (Njoseh and Mamadu, 2017), etc.

However, the collocation method remains one of the best numerical method due to its level of simplicity
and accuracy. Moreover, the efficiency of the method is dependent on the class of basis function and the

collocation point adopted in constructing the scheme. There exist different types of basis functions that
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can be adopted to construct the scheme such as; canonical polynomials, Chebychev polynomials,
Bernoulli polynomials, Lagrange polynomials ( Fox and Pascal, 1968; Lanczos, 1938). And, the
different collocations that can be adopted include; the equally spaced points; Gauss-lobotto points,
Gauss-Chebychev points, Gauss-Radau point, etc. These points improves better than one another in
terms of convergence.

This present study is an extension of Mamadu and Ojobor (2017) were the efficiency of the method was
dependent on the type of basis function employed in constructing the scheme. Here, we investigate the
convergence of the method as applied to the differential equation (1) at the various collocation points:
Gauss-Lobatto (G-L), Gauss-Chebychev (G-C) and Gauss-Radau collocation points. We have also
adopted the class of Chebychev polynomials of the first kind as our basis function in this study.

2. Chebychev polynomial of the first Kind

The Chebychev polynomial of the first kind is defined as (Njoseh and Mamadu, 2016b)

T, (x) = cos(ncos~1x) = ¥7_, CMx", —1<x <1,
(L.1)
with
Tn+1(x) = 2xT, (x) - Tn—l(x)x (1.2)
satisfying the initial conditions Ty(x) = 1 and Ty (x) = x.
Now, if =1 < x < 1 mapped objectively to a; < x < a,, then equation (1.2) becomes
Tan (x) = 2xT; (x) = T4 (x), (1.3)

i Sl e & . 2x-a;—
satisfying the initial conditions T (x) = 1 and T} (x) = —L—%,
a2—a

Equation (1.3) is called the nth degree shifted Chebychev polynomials.

The Maple 18 execution code for generating the first kind Chebychev polynomials is given below:

> restart :
> Ni=2
> ChebyshevT(n, x)
2)
> Tln + 1] := simplify((2), 'ChebyshevT') 4

Thus, the first ten Chebychev polynomials of the firstkind as given as follows:

> Ty =1

> T =x

> T,=24 —1

> T, =4x —3x

> T,=8x" —82 +1

> T :=16x" —20x° + 5x

> T, =32x° —48x* + 1847 — 1

> 7, =645 —1120° +565° — 7Tx

> Ty = 128x° — 2562° + 160x" — 3227 + 1

> T, :=256x" — 576x" +432x° — 1202’ + 9x
> T, =512x"% — 1280x° + 11202° — 400x" + 50" — 1
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2.1 Colloaction Points

In this section, we outline our collocation points relevant to this research. Thus, our
collocation points shall be:

1.1 Gauss-Radau (G - R).

Here, we collocate equation (1.5) at

2.1.2 Gauss-Lobatta (G - L).
Here, we collocate equation (1.5) at

2.1.3 Gauss-Chebychev (i - C).
Here, we collocate equation (1.5) at

. 8 Mathematical Formulation of the problem
Let define the approximate solution as
y(x) = £} a,Ty(x)

(1.4)
where a,;, i = 0(1)N, are unknown coefficients to be determined.
The major requirement in collocation method 1s that equation ( 1.0) must satisty the
collocation points m the mterval a; < x < a,.
The method 15 now given in detail.

Substituting equation (1.4) nto equation (1.0), we have

Lly(x)] = g(x), x €(ay,az), i=12)N-1)
(1.5)

ely(xe)]l = a, tly(xy)] =b,
(1.6)
We then collocate equation (1.5) at the different collocation points: G -L, G- C and G- R.
Mote that { must equal the number of a;,i = 0(1)N in the approximate solution to
overcome over-determination { Mamadu and Njoseh, 2016). Thus, we obtain (N-1) set of
equations in (N-1) unknowns. Two more equations come from using the boundary
conditions

YN o) =a, ¥ pa,T(a;) =b
(1.7)

We thus solve the resulting (N+1) equations for a;, i = 0(1)N using the Gaussian
elimination method.

Readers are referred to Mamadu and Ojobor (2017) for the error analysis of the method.

3.1 Maple 18 Execution code for the Problem

We collocate (1.5) with the Maple 18 executive code as given below:
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resfart

t = [ | # Please insert the collocation poimis ( be it G-L, G-R or G-C) for any value of N
for i from 1 to N do

x == f[f]:
ALi] = evalf (sort{simplifi{ L[ ¥(x)])})
end do:

for i from | to v do
printf{™n Collocating at 1="[, we have: ", {[i]);

Alil;
end do;

Thus, solving the equations obtained after collocation and those in (1.7) with the help of
Maple 18 code below

vetlizes 1= sodve[ {A[1], A[2], A[3], A[4], A[5], A[6] . A[N],B[1],B[2]}, {a[1],a[2],2[3].
ald],al5], al6] alN+ 2], ¥1:

cexsigrn | verlues)

we obtain the unknown constants a;, i = 0(1)N.

Implementing the command
peinif"n subtituting our values of a_l =%fF a_2 =%f a_3 =%f a_34="fa =%, a_&6="uf..
o M 1= we obiain the able below non", o 1), o] 2), a] 3], al 4], al 5, al 6ol ¥
+27)

We obtain our approximate solution.

4. Numerical Experiment

We solve some second order boundary value problems (BVPs) using the collocation
method with Chebychev basis functionat G - L, G - C and G — R collocation points.

Example 4.1
Consider the second order BVP
(1 +x=}li§+ 4:%+ 2y =0,x € [-1,1],
(1.8)
y-1)=y1)=1
(1.9)

i
1+x2 "

The Exact solution is given as (x) =

If N=4, the Maple 18 execution at the various collocation points for { 1.8), we obtain the
plot:
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Collocating at =4

1324

-1 -0.5 { 035 1
x

[~==- GR GL- + GC Exaet|

Figure 1. Comparison of the exact and approximate solutions at various collocation points for
Example 4.1

Similarly at N=8, we obtain

Cdlocating at N=§
Clal il

O F %
i \

-1 0.5 05
x

| Exact = » » + G-F = — (G- —— = G-L |

Figure 2. Comparison of the exact and approximate solutions at various collocation points for
Example 4.1

Example 4.2.

Solve the linear initial value problem in second order ordinary differential equation

¥y () +yx) =0y0)=1y(1)=3.
(2.0

The exact solution is given as ¥(x) = cosx —%
If we let N=8, the Maple 18 execution at the various collocation points for (2.0) ,we obtain

the plot:

International Journal of Engineering, Science and Mathematics (Volume - 14, Issue - 2, May- August 2025)

Page No -5



ISSN : 2320-0294

Collocating at N=8

02 0.4 06 0.3 1
x

| Exactl = == +G-R — =-G-C — - G-L|

Figure 3. Comparison of the exact and approximate solutions at various collocation points for Example
4.2

5. Discussion of Results

We have demonstrated the collocation method at different points as in Example 4.1.and
4.2. In Example 4.1, at N=4, the G — R collocation point converges better than the others
with a maximum error of 3.0000E — 10 as shown in figure 1. Also, when N=8, the
approximate solution blow up for G — R collocation point, while G-R converges better than
the G-C collocation point with a maximum error of 3.0000E — 10 as shown in figure 2.
Similarly, at N=8, there is an absolute convergent at all collocation points considered for
Example 4.2 as shown in figure 3.

6. Conclusion

We have vividly implemented the collocation method for solving second order boundary
value problems at various collocation points, namely, G — R, G — L and G — C. From the
resulting numerical evidences with the aid of Maple 18 software, we conclude that;

1. whenever N is small, the G — R collocation point is more preferable; and

i.. when N is Large, either G — L or G — C collocation points is more preferable in ensuring

a rapidly convergent series solution.

Further Research
Future researchers should be enable to investigate how small N will be for the G—R collocation point to
be preferred, or how large N will be for G — L or G — C collocation points to be preferable in ensuring a

rapidly convergent series solution.
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A Geographical Analysis of Organic Fertilizers Application in
Shirpur Tehsil of Maharashtra (MS), India

1Yogesh J Mahajan
2Bharat D Patil
3Sanjaykumar N Patil

ABSTRACT

/ N
Dhule district of Maharashtra state comprises four tehsils viz. Dhule, Shirpur, Sakri, and

Shindkheda. The soil quality and productivity are being affected badly in the southern parts of
Shirpur tehsil. It is necessary to evaluate the adverse impacts of chemical fertilizers in the Shirpur
tehsil. The present study is organized in order to find out the farmers attitude towards organic
fertilizer application in the Shirpur. 598 farmers from 12 villages of four tehsils were questioned for
their perspective towards organic and chemical fertilizer application in the farm. The research
outcome reveals different attitudes for organic fertilizer application and benefits in different groups
i.e. education levels of farmers, farm size, and villages. The large farm size farmers and educated
farmers are more in numbers compared to small size farmers and illiterate farmers. Therefore an
attempt has been made to find out the attitude of farmers towards utilization of organic fertilizer in

the farms for sustainable farming.

Keywords:Agriculture, Fertilizers; Organic,; Productivity, Soil, farm size etc.

- /

I.INTRODUCTION

The soil quality and productivity are being badly affected by the overconsumption of chemical
fertilizers in the southern part of Shirpur tehsil. The soil and environment protection are one of the basic
principles of the organic farming and it advocates the natural ways of improvement in the environment.
In the organic farming the synthetic fertilizers, herbicides, and medicines are hardly applied [12]. The
concept of organic agriculture builds on the efficient use of locally available resources, and the use of
technologies like soil fertility management, the closing of nutrient cycles, control of pests and diseases
by means of natural antagonists. From the mixed farming point of view, it is necessary to investigate the
opportunities and limitations of stockless organic farming with regard to both agro-ecological,
economic stability, and sustainability of farming systems [2]. The mixed farming concept opens up new
ways of achieving sustainable development [11]. The share of corn, sunflower, and rape in crop mix the
investment in precision farming is paid off after six years under Hungarian conditions [4]. The
implementation of precision farming promotes the rational application of chemicals but requires capital
investment. According to K. Takacs-Gyorgy, the reduction of chemical use and environmental load in

agriculture is increasingly desired. Developed countries promote the minimum use of pesticides and
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farmers have to change traditional practices accordingly. Organic agriculture has the potential to
improve the soil fertility, biodiversity conservation, and sustainable agricultural production. It also
improves agronomic and economic performance to yield more stable tropical ecosystems, especially in
risk-prone tropical ecosystems. Organic farming is having good potential to achieve better food quality
and food security [5]. Chemical farming or conventional agriculture often creates an unstable
ecosystem in which the potential for maximum yield is inevitably associated with risks due to
ecosystem instability [10].
Farmers’ groups are increasingly adopting organic techniques as a method of improving productivity
and food security in these systems. However, no systematic attempt has hitherto been made to track the
extent to which these approaches are being employed, or their effectiveness compared to other
approaches, in meeting economic, social and environmental objectives [8], [11]. An important issue
with the development of organic farming is tillage, tillage intensity in particular. Despite the
suggestions of mentors of the organic farming theory and of farmers associations to reduce tillage

intensity, the majority of organic farmers still apply deep inversion tillage with a plough [3],[6], [9].
1.1 Location and Extent of Study Region

Shirpur tehsil is located in Dhule district of the northern part of Maharashtra state. Dhule district
comprises four tehsils. The Shirpur tehsil has covered an area of 804.02 sq. km. Shirpur tehsil is lying
between 21011 north and 21038’ north latitudes and 74041 *east and 75011’ east longitudes

| Location Map of the Study Area |

India Maharashtra /A
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Figure 1 Location Map
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2.Research Method

2.1 Source of Data

The relevant primary data are obtained from the respondents (farmers) by administering a well-
structured interview schedule. The researcher has made a visit to each and every household and relevant
data are obtained from them by establishing a good rapport with them.The interview questionnaire
covers topics such as irrigation, use of inorganic, organic inputs, attitudes of the farmers and their
awareness on sustainable development practices. In addition, Focus Group Discussions was held with
the farmers to gain insights and obtain more qualitative data. Official statistical data were obtained

through secondary sources such as official records and census reports.

2.2 Data Analysis

The important independent variable for the analysis of the data is farm size, respondent’s education
level and size of the village. The collected data are classified and tabulated. The chi-square test is
applied to examine the association between socioeconomic status of farmers and their awareness and
adoption of organic farming practices. Further percentages and averages are applied depending on the

requirement of the situation.

2.3 Methodology

The primary data was collected through questionnaire and interactions with farmers (respondents) of
four villages in Shirpur tehsil. The data was processed for estimation of organic fertilizer application
level in the study area. Then Chi-square test has been used to find out the correlation of organic

fertilizers application to farm size and education level of farmers.

2.4 Sampling Locations

Shirpur tehsil of Dhule district is focused on the present study. The tehsil is predominantly an agrarian
region. Agricultural is done in all villages of the tehsil. Shirpur tehsil has six circles Arthe, Shirpur,
Thalner, and Holnanthe are agriculturally developed in terms of yield potential and irrigational
facilities. Boradi and Sangavi are agriculturally backward because most of the areas of it consist by
Satpura mountain ranges.

The size of the study sample is limited to two villages of each circle the tehsil and ten percent of the
farmers from the sample villages. The study sample villages and the respondents (farmers) were drawn

by adopting Multi-Stage Stratified Random Sampling Technique to represent marginal, small, medium

International Journal of Engineering, Science and Mathematics (Volume - 14, Issue - 2, May- August 2025) Page No - 10
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and large farmers. Accordingly, a survey of twelve villages in Shirpur tahsil named Boradi, Balkuwe,
Sangavi, Rohini, Arthe Bk, Jalod, Shirpur, Untawad, Thalner, Asli, Hol, and Tonde was undertaken and

atotal of 598 farmers were studied.

2.5 Sampling Procedure

In the first phase, the researcher has selected one developed village one backward village from each
circle of the study region.According to the Table. 1 in the second phase is the selection of sample
villages from each circle. There are six blocks or revenue circles in Shirpur tehsil. Shirpur tehsil has 147
revenue villages. Thus, a total of 12 villages are selected from six blocks representing 10% of the

farmers in each village.Tables and Figures are presented center, as shown below and cited in the

manuscript.
Table 1. In the third stage involves the selection of farmers from study villages.

Sr. No. Circle / Block Sampling Village No. of farmers e :{;liie::eu
o Horad Baftune i 5
0z Sangi Rl i ®
R " -

Shirpur 1034 103

= S Uotawod 236 24
05 Thalner TT;ECI. gg: ;2
06 Holnanthe Tl::?(lic ég? g
Total 5967 598

Source: Collected and Tabulated by Researcher
From each village 10% of the farmers are selected as sample, thus totally 598 farmers are selected
from six blocks of Shirpur tehsil.

3. Results and Analysis
3.1 Application Level of Organic Fertilizers
The application of organic inputs (fertilizers) is discussed in relation to use of green manure, compost,
ash and animal dung. Data presented in Table. 2 indicate the farm size wise respondent’s application of
organic fertilizers.

It is noticed that out of the total 598 respondents 11.37% farmers used bio-fertilizers for cultivation.
More than 70 % of the respondents of Arthe, Thalner, Hol and Tonde Village apply cow dung and ash as
bio fertilizer for cultivation. Out of 598 respondents, 23.58 % of them use chemical fertilizer for

cultivation. 65.05% farmers in the Shirpur tehsil are utilizing both bio and chemical fertilizers. This

International Journal of Engineering, Science and Mathematics (Volume - 14, Issue - 2, May- August 2025) Page No - 11
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s level of application is prominent among the farmers of Shirpur, Boradi, Hol, Asli, Jalod and Balkuwe

villages.

Table 2. Village wise number of consumers of organic fertilizers and chemical fertilizer

Villages Bio-fertilizers If::_:]ln; f:_i Both Total
B 1 17 40 61
(6.56) (27.87) (65.57)
Balkuwe 2 e 33 53
(9.43) (28.30) (62.27)
i I 16 48 75
(14.67) (21.33) (64.00)
i 11 14 44 69
(15.94) (20.29) (63.77)
s 3 6 27 38
(13.16) (15.79) (71.05)
3 7 17 77
. (11.11) (25.93) (62.96)
— 11 31 61 103
(10.68) (30.10) (59.22)
Untawad 3 3 16 24
(12.50) (20.83) (66.67)
— 6 4 50 70
(8.57) (20.00) (71.43)
. 3 8 23 36
o (13.89) (22.22) (63.89)
ol 1 3 12 17
(5.88) (23.53) (70.59)
e 3 2 I8 25
(12.00) (16.00) (72.00)
e 68 141 389 598
(11.37) (23.58) (65.05)

Chisquare value=12*

df=22

* = Significant at 5 percent level=33.92

Source: Collected and Tabulated by Researcher

The chi-square test is applied for to verify the significance. The computed chi-square value is 12 which

is smaller than its tabulated value at 5 percent (33.92) level of significance. Hence, there is a significant

difference among the farmers of different villages with respect to their choice of crop cultivation. It

implies a homogeneous trend among the farmers of the study villages. Most of the farmers in Shirpur

tahsil used organic as well as chemical fertilizers because of boi fertilizers like oil cake, green manure,

compost, ashes and animal dung easily available in villages

International Journal of Engineering, Science and Mathematics (Volume - 14, Issue - 2, May- August 2025)
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4 ™
M Bio-fertilizers
M Chemical
Fertilizers
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. W,

Figure 2 Village wise numbers of consumers of organic fertilizers and chemucal fertilizer

Moreover, 65.05 percent of the farmers apply bio-fertilizer as well as chemical fertilizers for
cultivation. This level of mixed application of fertilizers is reported by more than a half of the

respondents of all sampled villages.

Table 3. Farm size wise Respondents’ Application Level of Organic Fertilizers

Farm Size Bio-fertilizers I‘f"“f‘?“‘“' Both Total
ertilizers
Marginal 31 18 27 76
(40.79) (23.68) (35.53)
W= 25 87 152 264
(9.47) (32.95) (57.58)
. g 27 154 189
Eeow (4.23) (14.29) (81.48)
Large 4 9 56 69
(5.80) (13.04) (81.16)
—— 68 141 389 598
(11.37) (23.58) (65.05)

Source: Collected and Tabulated by Researcher
Chi-square value=112
df=6
*=Significantat 1 percent level = 16.81
Table 3 presents data on the farm size wise respondents’ application level of bio-fertilizers for crop
cultivation. A half of the large and medium farmers (50%) apply mixed fertilizers for cultivation. A
more than half of the small farmers (57.58%) also used mix fertilizer and 40.79 % of marginal farmers

giving preference to the use of biofertilizer.
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Figure 3 Farm size wise Respondents” Application Level of Organic Fertilizers

The data analysis from this study shows, the bio-fertilizers are mostly used by the medium and small-
scale farmers and the multiple fertilizers is the applied by the medium and large farmers in the study
region.

The chi-square test reveals positive association. The computed chi-square value is 112 which is greater
than the tabulated value (16.81) at 1 percent level of significance. Hence, the difference in farm size is
statistically significant with respect to farmers’ application level of cow dung and ash as bio-fertilizer. A
similar result has been observed with respect to the application of oil cake as bio-fertilizer and also
green manure and compost as bio-fertilizer.

The marginal farmers apply more quantity of cow dung and ash as bio-fertilizer per hectare cropped
area than others. This is due to easy availability in their farms as bio-waste. The medium farmers and

large farmers apply more quantity of oil cake and green manure as bio-fertilizer compared to others.

Table 4. Education wise Respondents Application Level of Organic Fertilizers

Education Bio-fertilizers :;::;::;IS Both Total
[lliterate (l’%.??(%} (3;_924} (53_%(}} i
Primary (1 ]2_[:]5} (2?5_[1)62} (ﬁli ?_’:3} R

Secondary (;;J 5) ( };?_?90} (Si]f’;S} i
Degree (l;.]lﬂ} (2(;_(?51} (655.138} i

Total a ﬁw} {213‘?518} {6?5?:5} 8

Source: Collected and Tabulated by Researcher
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Chi-square value=39*

df=6

*=Significant at 1 percentlevel=16.81

The computed chi-square value for table 4 is 39 which is greater than its tabulated value (16.81) at 1
percent level of significance. Hence, the difference in educational status is statistically identified as

significant with respect to farmers’ choice of fertilizers selection.

( ™

90.00 - ® Bio-fertilizers # Chemical i Both
R80.00 - Fertilizers
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50.00
40.00
30.00
20.00
10.00
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Respondents in %

llliterate Pramary Secondary Degree

\_ Farm Size ¥,
Figure 4 Education wise Respondents Application Level of Organic Fertilizers

Table 5. Village Wise Respondents’ Views on Advantages of Bio-fertilizers

Advantages of Bio-fertilizers
Village Production of Free Eco-friendly All Total
Nutritious food from disease method
. 23 3 4 14
Boradi (52.27) (6.82) (9.09) (31.82) i
Balkuwe (42.11) (7.89) (10.53) (39.47) o
. 25 8 5 21 59
angavi (42.37) (13.57) (8.47) (35.59)
Rohini (45.45) (7.28) (5.45) (41.82) >
16 3 4 9
Arthe (50.00) (9.38) (12.50) (28.12) o
11 2 I 6
: 25 10 8 29
Shirpur (3472) (13.89) (1L11) (40.28) .
12 1 2 4
Untawad (63.16) (5.26) (10.53) (21.05) i
Thalner (30.36) (12.50) (16.07) (41.07) 36
Asli (46.43) (10.71) (7.14) (35.72) 2
6 2 1 4
Hol (46.15) (15.38) (7.69) (30.77) ot
11 3 2 3
Tonde (52.38) (14.29) (9.52) (23.81) =
N 200 49 45 163
Total (43.76) (10.72) (9.85) (35.67) g
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Chi-square value=20*

df=33

*=Significantat 1 percent level = 16.81

The degree of freedom is more than 30, therefore, the significance of chi-square value is 20 which is
greater than the calculated value (16.81) 1 percent level of significance. Hence, the difference among
the villages is statistically identified as significant with respect to respondents’ views on advantages of

the use of bio-fertilizers for cultivation and maintenance the fertility of the land.

4 i

M Production of nutritious
food

M Free from
disease

u Fcofriendly method

H Al

S J
Figure 5 Village Wise Respondents’ Views on Advantages of Bio-fertilizers

3.2 Views on Bio-fertilizers
Data presented in Table 5 reveals the village-wise respondents’ views on advantages of applying bio-
fertilizers. Out of total respondents, 457 respondents having a positive view on advantages of bio
fertilizer application for crop cultivation. Out of total respondents (457), some are used only organic
fertilizers for cultivation while some are used mixed fertilizers (organic and chemical).
Out of the total 457 respondents, 43.76 % of them hold the view that through the application of bio
fertilizers, they can produce food with high nutritious value. More than 52 % respondents from
Untawad, Jalod, Boradi, and Tonde believe that the application of bio-fertilizer leads high crop yield
with good nutrition values.

10.72 % of total and 15.38 % respondents of the Hol village think that bio-fertilizers can produce
disease-free food.
9.85 % of the total and more than 11% of Thalner, Arthe and Shirpur villagers feel the advantage of
applying bio-fertilizers in terms of eco-friendly method of cultivation than other advantages.

Moreover, 35.67% of the respondents believe the multiple advantages of applying bio-fertilizers, such
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as the production of production of disease-free food, food raised through bio-fertilizers give more
strength and stamina to consumers. The majority of the respondents of Rohini village (41.52%) Thalner
village (41.07%) Shirpur village (40.28%), Balkuwe village (39.47%) and Asli village (35.72%) prefer
all multiple advantages of applying bio-fertilizers to raise their crops.

Table 6. Farm size wise Respondents’ Views on Advantages of Bio-fertilizers

Advantages of Bio-fertilizers
. . Production of Free ; . -
Farm Size antritions i Eco-friendly All I'otal
. method
food disease
. 41 4 7 6
Marginal (70.69) (6.90) (12.07) (10.34) 38
91 32 15 39
Small (51.41) (18.08) (8.47) (22.03) L
S 51 8 16 7 162
ety (31.48) (4.94) (9.88) (53.70)
—— 17 5 7 3] 60
i (28.33) (8.33) (11.67) (51.67)
Total 200 49 45 163 457
o (43.76) (10.72) (9.85) (35.67)

Chi-square value=75*

df=9

= Significantat 1 percentlevel=21.66

Data presented in Table 6 indicates the farm size wise respondents views on advantages of applying bio-
fertilizers to raise their crops. It could be noted that a considerable majority of the marginal farmers
(70.69 %) prefer the advantage of applying bio-fertilizers in terms of possession more strength and
stamina

by consuming food raised through bio-fertilizers and 18.08% of the small farmers say it as the
production of disease-free food. A considerable majority of the medium farmers (53.70 %) and large
farmers (51.67 %) opine the multiple advantages of applying bio-fertilizer to raise their crops, such as
production of nutritious food, disease-free food, food raised through bio-fertilizers gives more strength

and stamina to consuming human beings and animals and it is an eco-friendly method.
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Figure 5 Farm size wise Respondents’ Views on Advantages of Bio-fertilizers

The computed chi-square value for table 6 is 75 which is greater than its tabulated value at 1 percent
(21.66) level of significance. Hence, the difference in farm size is statistically found to be significant
with respect to respondents’ views on advantages of applying bio-fertilizers to raise their crops. A
similar result has been observed with respect to the application of chemical fertilizers. It is obvious
from the above analysis that the medium and large farmers mainly refer the multiple advantages of
applying bio-fertilizers and chemical fertilizers. Whereas the majority of the small farmers and

marginal farmers highlight the individual advantage of applying bio-fertilizers and also chemical

fertilizers.
Table 7. Education-wise Respondents’ Views on Advantages of Bio-fertilizers
Advantages of Bio-fertilizers
Education Production of Free Eco-friendly All Total
Nutritious food from disease method
. 73 9 7 14
L (70.87) (8.74) (6.80) (13.59) 103
Primar 81 19 6 25 131
i (61.83) (14.50) (4.58) (19.08)
28 17 26 90 .
Secondary (17.39) (10.56) (16.15) (55.90) e
D 18 4 6 34 62
e (29.03) (6.45) (9.68) (54.84)
- 200 49 45 163
Total (43.76) (10.72) (9.85) (35.67) i

Chi-square value =199*

df=9

*=Significantat 1 percent level=21.66

Table 7 presents data on the education level and respondents’ views on advantages of applying bio
fertilizers and chemical fertilizers. It is noted that the majority of the illiterate respondents prefer the bio
fertilizers for advantages of high-quality food for humans and animals. According to primary educated

respondents group, the bio-fertilized food and crops are more nutritious.
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The majority of the (16.15 %) secondary level educated farmers prefer bio-fertilizer due to its eco

friendly nature.
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Figure 7 Education-wise Respondents” Views on Advantages of Bio-fertilizers

More than a half of the degree (54.84 %) and secondary (55.90 %) level educated farmers to feel that the
multiple advantages of applying bio-fertilizers, such as the production of nutritious food, disease-free
food production, food that gives more strength and stamina and as an eco-friendly method.

The computed chi-square value for table 7 is 199 which is greater than its tabulated value at 1 percent
level (21.66) of significance. Hence, the difference in educational status is found to be statistically
identified as significant with respect to respondents’ views on advantages of applying bio-fertilizers to
raise their crops. A similar result has been observed with respect to the application of chemical
fertilizers.

The above analysis reveals that degree level educated farmers to realize more on multiple advantages of
applying bio-fertilizers rather than an individual advantage. It is pointed out that the majority of the
illiterate and primary level educated farmers to perceive mainly on the individual advantage of either

applying bio-fertilizers or chemical fertilizers to raise the crops.

3.3 Discussion

Many researchers have highlighted the importance of the application of bio-fertilizers in cultivation.
They have realized the problems associated with the application of chemical fertilizers particularly it
affects the health of the soil and human beings. Hence, there is a need to review works in this regard [7].

have pointed out the implications of integrated nutrient management in terms of organic manures, green
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manures, crop inoculates. They have reported that this type of nutrient management in agriculture
reduces pollution and maintains soil productivity and agricultural output [1]. have analyzed the
components of the agricultural system and identified the conflict between organic and chemical
agriculture. Further, they came to a conclusion that application of composting as the best strategy to
increase the agricultural production. Food and fertilizer technology center (1995) has identified the
evils of application of weedicides to destroy the weeds in the cropped area. Application of bio-
fertilizers good for soil health and better way for deduction of input cost of cultivation. Government and

NGO’s should be promoted and motivate framers for use of biofertilizers.

4. Conclusion

From the complete analysis, it can be concluded that there are different attitudes regarding the use of
organic fertilizers and benefits of its application according to farm size and education level of farmers.
Large farm size farmers and educated farmers used more organic fertilizers compared to small size
farmers and illiterate farmers. Some educated large and medium land size holding farmers adopted both
fertilizers but small land size holding farmers mostly used chemical fertilizers because they trying for
maximum production from a small piece of land. Bio-fertilizers and chemical fertilizers both are highly
used by educated medium farm size farmers. The degree level educated farmers are more conscious
about multiple advantages of applying bio-fertilizers rather than a single advantage. Small farm size
farmers focus on maximum production from available small agricultural land and hence they do not pay
any attention to the benefits of bio-fertilizers. The education wise result reveals that the degree level
educated farmers are more aware of the multiple advantages of applying bio-fertilizers and the negative
impacts of chemical fertilizers. The majority of the illiterate and primary level educated farmers to
concentrate mainly on the individual advantage of either bio-fertilizers or chemical fertilizers

application.
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Non-Amine Catalyzed Baylis-Hillman Reaction
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I.INTRODUCTION

n:The synthetic chemistry demands expansion of different carbon-carbon bond forming reactions and
has been working in this direction for the last several years. The Baylis[/Hillman reaction1,2 is a carbon
carbon bond forming reaction which is essentially a three-component (electrophile, activated alkene
and catalyst) reaction has been developing in recent years. This is an atom economic reaction, coupling
at [J-position of activated alkene with carbon electrophile under catalytic influence of a tertiary amine.
The most commonly used catalyst is 1,4-diazabicyclo(2.2.2)octane [DABCO] to produce the Baylis-
Hillman (B-H) adducts (Fig. 1). The Baylis-Hillman reaction originates from a German patent3filed in
the year 1972 by two American chemists A. B. Baylis and M. E. D. Hillman. They had also U.S patent4

inthe year 1973 on this reaction

X ,
GWE , . R R
zatalyst/catal ytic system GWE
\” + R‘J'LF_' C VE Yyl sy . \ﬂxx[]
Activated ; I
dkene  Electrophile Baylis-Hillman
adduct

R =alkyl, aryl, hetero-aryl, efc.
R'=H, COOR, alkyl, efc.
X =0, N-Ts, N-CO-R, N-PO(R)s, erc.
catalyst / catalytic system = ferf-amines, phosphines, Lewis aads, efc
EWG (Electron Withdrawing Group) = COOR, COR, CHO, CN, PO{OE1),,
SO»Ph, SOsPh, SOPh, erc.

Fig. 1 General equation

Non-Amine Catalyzed Baylis-Hillman Reaction:In addition to the tertiaryamine catalysts, several non-
amine catalysts such as trialkylphosphines, triarylphosphinesand metal complexes like RhH(PPh3)4,
RuH2(PPh3)4,R2S—TiCl4,TiCl4-NR4X (X = halide), TiCI4NR3, TiCl4, and R2X-BF3 (X = O, S)
weresuccessfully employed to the coupling of activated alkenes with aldehydes to provide the Baylis-
Hillman adducts. Cheng and coworkers5 applied, for the first time, methoxide ion as useful catalyst for
Bayils-Hillman reaction with cyclic activated alkenes and various aldehydes under mild conditions to

provide the desired Baylis-Hillman adducts (Scheme 1).
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Non-Amine Catalyzed Baylis-Hillman Reaction:In addition to the tertiaryamine catalysts, several non-
amine catalysts such as trialkylphosphines, triarylphosphinesand metal complexes like RhH(PPh3)4,
RuH2(PPh3)4,R2S—TiCl4,TiCl4-NR4X (X = halide), TiCI4NR3, TiCl4, and R2X-BF3 (X = O, S)
weresuccessfully employed to the coupling of activated alkenes with aldehydes provide the Baylis-
Hillman adducts. Cheng and coworkers5 applied, for the first time, methoxide ion as useful catalyst for
Bayils-Hillman reaction with cyclic activated alkenes and various aldehydes under mild conditions to

provide the desired Baylis-Hillman adducts (Scheme 1).

} e}
H o
\gﬁ] SHO || I
| (8] + MeOMa ¥ ]
ON o MeOH 2 h (o {50 mal%E)

Me0H 7 1 h oy r

838

62%

Scheme 1

TiCl4 catalyzed Baylis-Hillman reaction of [1-keto esters and trifluoromethyl phenyl ketone with alkyl
vinyl ketones to obtain the desired Baylis-Hillman adducts has been reported by Basavaiah research

group.6 Similar reaction with aldehydes provided the (Z)-allyl chlorides (Scheme 2).

0
0 OH O
b g | Z=CooEt Et0OC

TiCly, CHzClz, 1 h, rt

R = Ph, 4-BrPh, 4-MeOFh,
4-MePh, naphth-1-yl
R'=Me R=Ph R' = Me, Et
35% Z=CF3

OoH O
F4C
Ph

Kataoka and co-workers™*reported an interesting class of chalcogenide catalyzed
Baylis—Hillman reaction of various aldehydes with alkyl vinyl ketones in the presence of
titanmium tetrachlorde (Scheme 3).

R = Ph, 2-MePh, 4-MePh, 4-EtPh,
4-CIPh, naphth-1-yl, Pr, Hept

Scheme 2

rt. 1h 68%
R = p-NOzCsHy

o (4]

OH o
Me b OH O
Me | b R
oM t1h rt, 1 hor reflue, 10 min.
63% R = p-NOCaH, n=01
CHClz 13-68%
Scheme 3

R =Ph, P-CICgH,, p-MeCeH,,
P-NOzCeHs, PhCHzCH2

Goodman and co-workers'”? have applied tetrahydrothiophene BF:#0Et: as a catalytic

system for the Baylis—Hillman coupling between aldehydes (clectrophiles) and activated
ketones (MVK and cyclohex-2-cnone) (Scheme 4).
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OH © 0 r”\MH me
0N N O:N

R.S, BF;.0F, RS, BF;.0Ft,
1% 0°C, CH,Cl, 30 min.

Z 0P, CHClp, 30 min. 50%
2 Et = 2 EnpM
e ) EtN RS={ 7 \ ) Eg

1, 3, 5-Tnaza-T7-phosphaadamantine (PTA) has been successfully employed as a catalys

for the Baylis-Hillman reaction of various aldehydes with various activated olefins by H
and co-workers'' (Scheme 5).

Q 0
OH © H\Ma b ‘)LDEI: e
Me = | - EL
PTA (15 mol%) PTA (20 mol%)
O,N THF, i, 1h N nosolvent. . 5h ON
2%
Scheme 5 i

Ferrocene dicthylphosphine as an air stable catalyst reported by Carretero and co-workers'*for the Baylis-
Hillman coupling reaction of various aldehydes and acrylates to obtain the corresponding B-H adducts in
high yields (eq. 1)

== PEl;
Fe
0 @ N oH O
M CHO
| e H\UE" 15 molfe -"—'| = Bn eqg.1
o s I THF, L 15h

62%

N-heterocyclic carbene (NHC ) catalyzed Bayhs-Hillman reaction of cyclic enones with a A-tosylimines has
been reported by He and co-workers'? to obtain the corresponding B-H adducts in high yields (eq.2).

o O NHTs =\
N-TE  NHC (10 mol%) arM Negr
+ | . Ar b
i toluene, rt, 15-26 h Ar=(iPrCeHs| *%2
75-09% (NHC)

Ar = CgHg, 4MeCgH,s, 4-MeOCgH,
4-CICgH, 4-FCyH, 4-NO,CyH, 2-Furyl,
3-MeOCgH, 3-CICH, 2-MeOCsH,

The aza-phosphine has been used as a catalyst for the Baylis-Hillman coupling between various
acyclic/cyclic activated alkenes and different types of aldehydes by Verkade and co-workers'*in high yields
{Scheme 6).
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OH 0
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.- 10 min B = H, 58%, ug.l“ﬁ i
a8t R %

H
Me, 91

5 e
Scheme B ot

TiCl, { CHCI,

Back and co-workers' have successfully emplayed (p-toluenesulfonyl)-1,3-butadiene
activated alkene for coupling with aldimine denvatives. 3-Hydroxyquinuclidine {HGQ
appliedas catalyst to provide the corresponding Baylis-Hillman adducts which we
subsequently converted into tetrahydropyndine denvatives (Scheme 7).

Ts o i
. NS wop @8 mom 75 1) KC0,, DMEIHLO (1001) ﬁﬁhp“hﬁ]’
RAH DMF, rt, 45 h, 31.85% K
E/ Zratio : 50-T8% / 25-50% R = Ph=81%
R = CaHs, 4CICaHy, 3-CCsHy, 2-CiCaky, OH B = daC1 CgMy= AR
4.OMeCH,, 8-NOLCH,, $50,MeCH,, £n R= 4.CHCaH, = 8
4CNCH,, 2 Nagihyl, 1,3, 54MehCoHy ey
Schama 7

Tl ls=mediated Baylis-Hillmam reaction of eyclie enones with varous aldehydes reported by Li and co-
workers"eg3 )

)
j‘:\ TiCl, OH O
+ -
R” “H CHLCly, 2 h, 1 H)\ﬁg g3
hn
R=anylalkyl n=12 4T-68%

Shi eval, reported phosphine (PPhMe; ) calalysedaza- Baylis-Hillman reaction of f-substinmed a, -
unsalurabed esters with M-tosylated imanes to provide the cormesponding Bayvlis-Hillman adducts (Scheme

#.7
o
nrs ﬁ‘n“"‘% TsHN 0
Q) PPhME; W

HHTsO Jl)LR
W | * = moit) B h, B8 %

R = OMe, 10 b, no reaction el EJZ=49R

R = OPh, 10 h, 77% (E/ Z = T4:28)
R = SPh, 2 h, 80% (E . anly)

Schema i

o sita generated imimum 1ons 25 electrophiles o produce the Bayhs-Hillman addueet with activated
alkenesreported by A ggarwal and coworkens"™{Scheme 9).
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b . Oy
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bletzner and coworkers " haveused dimethyl acetals as electrophiles with eyche enonesin the Baylis-Hillman
coupling under the mfleence of tetrabydrothsophene and TROMS0TT in the presence of i-PraMED {Humy™s
base] (eq. 4).

5
OMe O
"""’”-"Xo"‘e @ TBOMSOT! /i-PraNEL

CHACl, 20 °C jor 50°C) eq. 4
bl I h{or € h), 21-83% -
R = CgHg 4MeCgH, 4CICeH, 4-FCgHy, 4-CFaCeHa. 2-MaOCgH,,
4-MeOCgHy, CgHgCH=CH, CgHCHZCH;

Basavaiah ressarch group publiched an dlectrophile mduced intramolecular Baylis—Hillman resction between
acivated  alkemes  amd  pyndine-2-carboxldehyde  under  dhe mfluence  of  immethylsilyl
triflucremethanesul fonate (TMSO0TH, for the synthesas of indaolizine [Scheme 10).2

8]

Q I
j £ RJ\" i

| - RJ\@j
1. TMSOT (1 eq) \'@ TMSOTI (1eq.) .

CHACN, 0 °Ct, 12 h CH3CN, 0°C-t, 12 h 38-55%
R' wHagw 2 SHcage.Sh R = Me, Et, Pr, Bu, Pent, Hex, Hept
R'= Me; 41%
Scheme 10

Yin and coworkers™ published, TiCL-mediated Baylis-Hillman type reaction of a—oxoketene dithioacetals
with aldehydes for the symthesis of polyfunctionalzed 1,4-pemtadsenes via C-C bond farmation at the a-
pisation of e—oxokelene dithicacetals has been desenbed (eq. 51

L]
D’CHD | TiCly ! CHsCl5
F
OuM 0=105C
n=1;7h, T2%

n= 2, & h, 85%

Basavasah nesearch group™ has developed steric factors directed Baylis-Hillman and aldel reactions in TrCly
meediated coupling between -keto esters with cyclohex-2-enone denvanves. Thus, 5, 5-dimethyleyclahbex-2-
enone provides the cormespanding Bayhis-Hillman adducts exclusively in reaction with a-keto esters under the
mfluence of TiCL, whereas a similar reaction of a-keto esters with cyelobex-2-enone furnishes the
corresponding aldol addects wath high sen-diastercoselecuvity as the major product along with the Baylis-
Hillman adduct as the minor produect (Scheme 11).

aHd a ]
H OzEx i e B H
Et 2 b m.2h PR COE * o i -,
R=H Eh, BE%

R
minor (%) major (80%) e JREMe Cusively Baylis-
Bayls-Hillman  akdo product
i Hillman adduct
Schame 11
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For the first time, Li and coworkers™ demonstrated the application of oxirane as an electrophile for coupling
with methyl propuodate 1o the presence of Mgl to provide densely fumetionaliped homoallylic aloohols (eq.
).

COoMa

o gy 0. ~ ol
0°C-m. 24 h Ar eq. 6

|
68-87%
Z | E selectivity upio =20:1

Ar m CgHs 2-MeCgHy . &-MeCgHg 2-Me0CgH,, 3-MaOCgH,
4-MeOCgH 2-CICgH, 4-CICgH, 4-FCgHy, thiophen-2-yl

Various research groups™~* developed mdependently simple methods for synthesis of f-substinaed Baylis-
Hillman adducts vig one-pol three-component reaction protocal invelving the reatment of o, fFacetylenic
ketones (in site generabion of allensates) siath vanous aldehydes m the presence of vanous catalysis |/
reagents o provide allyl aleohals (Scheme 12).

OH O car, THLO (30 maotk) oH O
@/I\EN\ o Nal ICHeN gmr:l COMe| \oar CHCL
rt, 3h, BE%
. f, 5h, B2% "

ned. 130

red. 138 =
ZIE=ETIi13
Schome 12 TFA, E.adn
CHy Gl it | ref. 131
Eh, 5%
OH O

Et

I-Methylimudazole 3-N-oxide catalyzed Bayhs-Hillman coupling of vaniows aldebydes wath methyl acrylate /
methyl vinyl ketone 1o provide comesponding adducts in good yields was reported by Tsan and coworkers
{eq. T

i
]

I
oo e oot

re=al, il
R = Obe: 35 h; 76%
B =M 12 h; T2%

Yo and cowarkers® described an ineresting, V-heterocyeli carbene (MHC) catalyzed aza-Bayhs-Hillman
couplieg of cyche enones with a vanety of Aosylmmines o provide the comrespamding addiscts in hagh yelds
(Scheme 13).

MHT= T
HHC (20 mol%) o E NHC (mmmL
ff -
icluene, i, 36 F"h"'" foluene, rt, 185 h
n=1; A% n = i 9&%
Schems 13

Shi and Xu™ have successfully used methyl -|].|.|:l]1.|:1:|1.'|p|'|n|.mp|'||n|: as a catalyst for Bayls-Hillman reaction
between N-tosylated imines and different activated olefins { Scheme 14).

\
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U

NHT= O HL Te
OFh #
THF, it (20 °C) H"J\H {10 mafa) THF rt {20 ':'q:]
T1-B8% 15-100 rman 30-50 miln
R = Ph, 4-CIPh, 3-FPh, 4-MePh. R = 4-CIPh, 3-FPh, 4-0ePh,
4-4{NO:Ph. 4-(MeQFh, 2,3-(ClJPh, 4-{NO ;)Ph, 4-{MeO)Ph, 2 3-{Cl;Ph
4-EtPh, 3-MePh, 2-Turyl

Scheme 14

Zhou and coworkers™ have described an interesting 1,3,5-triaza-7-phosphaadamantane
(PTA) catalyzed Baylis-Hillman coupling of N-thiophosphoryl immes with MVEK and
methyl] acrylate to ]Jr-:nw-:l: the corresponding BE}'[II—HL[L]TLEI.I adducts (Scheme15).

i 7 &
S, B e

-I\I--""'I'---lIl
H 0O o P’ NH ©
25 (530 mol%) H\l 25 (30 sl ’J\rLD
A Me Ar Ml
MeCH, m, 4120k fL\,,_, MielH. a1, 60-44 h
R=Me 515 57.TM% R,= OMe
A = Ph, & MeC B, 2-Mell, Hy, 2000 H, 4 BeC H,, Ar = Ph, 2OHCgH,, 3-FCH,
IFCH,, 4-M0,CH, PRCH=CH 300 H . 4-BeCH,
Scheme 15

Comasseto and coworkers®! have established a simple and efficient one-pot access to
Baylis-Hillman adducts (Scheme 16).
1. p-CIPRCHO, <70 °C OH

a-Buli, THF 3 CH-=CHEN Taoe

gl |n-l:hi'5|:-L|] 2. CHy=CHCHM, '.TU"L.IEImm.
" 3..70°C-n oM _
Schemea 16 . |

4. TdOPr')y, then Bu'OOH,

10 min, n &1 % overll

Kataoka ef al.** have developed an interesting Baylis-Hillman coupling of vinyl ketones
with vanous aldehydes catalyzed by sulfides or selimdes (Me:S, PhSMe) in the presence of
TiClsas a Lewis acid. Selimde and Me:S were proved to be the best catalysts for this
reaction (eg. &).

9 Ch (chalcogenide ) OH
a TiCl, =
b G ca.8
R™ H CHZCl,, rt or reflux
10 min-1h
n=01 Ch = Ma,S - 13-68%
R = Ph, 4-CPh, 4-MePh, 4-(NO,Ph,
PhCH,CH;

Kataoka™ successfully reportedchaleogeno-Baylis-Hillman reaction to sctivated alkynes. Thus, the reaction
berween activated alkynes with aldehydes under the inflsence of Be; S TiXs provaded an inleresting -
hakomethylen: aklols i e, fi-halo Bayls-Hillman addoces {eg. 9

International Journal of Engineering, Science and Mathematics (Volume - 14, Issue - 2, May- August 2025) Page No - 28



ISSN : 2320-0294

5 MeOC Me,S OH O
1 ’ TiXy, CH,Cl .
T T | | - - Ar | Me €q.
X =Cl, Br
Ar = 4-(NO,)Ph, 4-(CF3)Ph, 0 °C-rt .
4-CIPh, 4-FPh 73-89%
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ABSTRACT

s N
In present industrial era, strict tolerance limits are used in manufacturing parts that require higher

surface finish and the given work laid emphasis on optimizing the surface roughness of AISI 1030 steel

during wet CNC turning operation. The main purpose of this experimental investigationis to analyse
the effect of cutting parameters such as cutting speed, feed rate, depth of cut, cutting fluid
concentration and two cutting fluids with different base oils on surface roughness (Ra) on AISI 1030
steel during turning operation. The design of experiments, custom design method, and Taughci
method are used to achieve this objective. The analysis reveals that feed rate has the most significant
effect on surface roughness (Ra) and value of surface roughness does not significantly differ for two
different cutting fluids used.

Keywords: CNC Machine, AISI 1030, Cutting Fluid,Surface Roughness Tester

AN J

Introduction

Turning is the primary operation in most of the production process in the industry. It is a material
removal process in which major motion of the single point cutting tool is parallel to the axis of rotation
of the rotating workpiece . The workpiece is usually held in a work holding device known as chuck and

the tool is mounted in the tool post.

Parameters affecting characteristics of turned parts

The dimensional accuracy, surface roughness of the turned parts are affected by tool or insert geometry,
tool material, cutting speed, feed rate, depth of cut, dry cutting conditions, wet cutting conditions etc., a
brief explanation of which has been given below

Cutting speed: It is defined as the relative velocity between the cutting tool and the surface of the
workpiece. It is expressed in metres per minute. It is important to know cutting speed or peripheral
speed to calculate spindle speed as if the spindle speed is not proper it could lead to chatter and tool

breakage.
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Feed rate :1t is the relative velocity at which the cutter is advanced along the work piece. Its vector is
perpendicular to the vector of cutting speed, feed rate units depend on the motion of tool and the
workpiece; when the workpiece rotates as in case of turning and boring its units are distance per spindle
revolution in/rev or mm/rev.

Depth of cut It is thickness of the material that is removed by one pass of the cutting tool over the
workpiece. Its units are mm or inch.

Surface finish

Surface finish or surface texture consists of repetitive and/or random deviations from the nominal
surface of the object; it has four components lay, waviness, surface roughness and flaws as shown in fig.
1.1. Lay is the direction of predominant surface pattern determined by production method used. Within
limitations resulting from components manufacture, a designer must select a functional surface
condition that will satisfy operational constraints which might be a requirement for a smooth or arough

surface [4]. ” .

Cratar (law) —.
Lay direction —-.

Coach (o) ——. Wavinoss haighi

Fig. 1.1 Surface texture features 4]

Cutting fluids

Cutting fluids or cutting oils are engineering materials that optimize the machining operation. They are
used for lubrication, heat dissipation, corrosion prevention, chip disposal etc. The advantages of using
cutting fluids are mentioned below [9].

1) The use of cutting fluid reduces friction and heat. The removal of heat prevents the workpiece from
expanding during the machining operation, which would cause size variation as well as damage to the
microstructure of material.

2) Proper use of cutting fluids increase the tool life, which reduces the tooling costs. Increased tool life
also reduces tool changes and downtime which decreases labour costs.

3) The use of cutting fluids reduces friction and heating in a cutting operation. This allows high speeds
and feeds to be used so as to achieve optimal cutting conditions.

4) Effective use of cutting fluids help in chip removal, which if caught in between tool and workpiece

could cause scratches and it also helps in preventing formation of built up edges thus improving surface
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finish.

5) Cutting fluid leaves a residual film behind after evaporation of water from the surface of tool and
workpiece thus preventing it from corrosion.

Types of cutting fluids

The cutting fluids are divided into four broad categories according to their constituents which are as
given below [10].

1) Straight oils These are also called mineral oils and are not diluted with water. These contain mineral
or petroleum oil as base oil and often contain polar lubricants such as fats, vegetable oils and esters as
well extreme pressure additives such as chlorine, sulphur, phosphorus etc., they provide best
lubrication and the poorest cooling characteristics amongst cutting fluids.

2) Soluble oils They are a mixture of water with mineral oil. Emulsifier is added to help produce stable
mixture.

3) Synthetic fluids They contain no petroleum or mineral oil base and instead are formulated from
alkaline inorganic and organic compounds along with additives for corrosion inhibition. They provide
best cooling performance among all cutting fluids.

4) Semi synthetic fluids These are a combination of synthetic and soluble oils having characteristics
common to both types of fluids these are very popular these days. Their cost and heat transfer properties

lie between synthetic and soluble oils.

2LITERATURE SURVEY

Kuram et al. (2010) conducted a study using three different types of vegetable based cutting fluids
developed from raw and refined sunflower oil, two commercial types (vegetable and mineral based
cutting oils) to determine their effects on thrust force and surface roughness while drilling AISI 304
austenic stainless steel using HSSE tool.

Krishna et al. (2011) performed an experimental investigation on the performance of nanoboric acid
suspension in SAE- 40 and coconut oil during turning AISI 1040 steel, flow rate of 10 ml/min which is
nearly dry was maintained for different concentration of boric acid in coconut oil and SAE oil.

Singh H. et al (2012) presented an experimental study to investigate the effects of cutting parameters
like spindle speed, feed rate and depth of cut on surface finish of EN-8 material while dry turning,
employing taguchi method and using L-16 orthogonal array.

Sharma et al. (2013) performed an experiment to optimize the cutting parameters for surface
roughness during turning of AISI 410 carbon steel, Cutting speed, feed rate, depth of cut and insert
radius were chosen as control parameters, the signal to noise ratio and ANOVA were used to analyse the

effect of different control parameters on surface roughness.
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Davis and Alazhari (2014) analysed the effects of major cutting parameters of speed, feed rate and
depth of cut during dry turning of mild steel for obtaining optimum surface roughness, MINITAB 15
software.

Das et al. (2014) conducted a study to optimize cutting parameters on tool wear and workpiece surface
temperature during dry turning of AISI D2 steel employing Taguchi’s orthogonal array design,
ANOVA, main effect plots using MINITAB 15 software

Singh D. et al (2015) performed an experimental investigation on surface roughness and MRR during
dry turning of EN-8 on CNC lathe using Response surface methodology [RSM] to optimize the cutting
parameters of speed, feed and depth of cut.

3.OBJECTIVESAND METHODOLOGY

1) To optimize the surface roughness of AISI 1030 steel during wet CNC turning on cylindrical
workpiece

2) To analyse the effects of various cutting parameters i.e. spindle speed, feed rate, depth of cut and
cutting fluid concentration on surface roughness using Taguchi method and plot various interactions.

3) To compare the effect of two base oils used in water soluble cutting fluids namely heavy duty diesel

and spindle oil.

4. EXPERIMENTATION AND OBSERVATIONS
Workpiece :The AISI 1030 steel is a high carbon steel, and has moderate strength and hardness in the as-
rolled condition. It can be hardened and strengthened by cold work. It also has fair machinability,

ductility and good weldability.

Table 1.1 Chemical composition of AISI 1030
Fe % Mn % C% P % S Y%

98.67-99.13 0.60-0.90 0.270-0.340 <0.040 < 0.050

Cutting tool :The cutting tool used was Sandvik Coromant made carbide turning insert CNMG 431
PF- 4225, which was considered taking care of workpiece material and cutting conditions. The

specifications of the cutting tool insert are shown below in the table 3.
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Table 1.2 Specifications of the cutting tool insert

[nsert thickness 0.1875 inches.

Nose radius 0.0157 inches

[SO number CNMG 12 04 04-PF 4225
No. of edges 4

Coating MTCVD

Cutting fluids:The environmental conditions for the turning were wet flood cooling conditions, the
flow rate of 8litre/min. There were two types of cutting fluids used which were specially prepared by
Nirmal Industries, Phasel, Chandigarh for the purpose of experiments which are as given below

1. Cool-cut-Nirma 40 A— Water soluble cutting fluid with spindle oil as base oil.

2. Cool-cut-Nirma 30 A— Water soluble cutting oil with heavy duty diesel oil as base oil.

Equipment

CNC Machine:The advantages of using CNC over conventional lathe are that CNC turning machines
are said to deliver components at a faster production rate with optimum manufacturing accuracy. It
allows reaching tight tolerances in every piece; other advantages are parts consistency and uniformity.
The lathe that was used in experiment for turning was a Lokesh made CNC with specifications given in

the table 1.3.
Table 1.3 CNC lathe specifications

Model LOKESH TL 30 XL

Power 11 hp/8.2 KW

controller FANUC Series 01 TC

Max. Spindle speed 3000 RPM

Chuck size 249.6 mm

Spindle size A2b

Tool holder Standard Lokesh made with
25%74 mm shanlk
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Surface Roughness Analyser:A contact type profilometer was used for measuring the surface
roughness; these are the devices which use diamond stylus, which is moved across the surface for a
specified distance. A profilometer can measure small surface variations in vertical stylus displacement

as a function of position.

Fig. 1.2 Surface roughness tester

Design of Experiment

The objective functions to be optimized are also identified with control factors and their levels.

Table 1.4 The machining parameters and their levels

Machining Level
S. No. P ¢ Symbols Unit
el Levell Level2 Level3
1. Fluid A40, A30 Ad0 A30
2. Velocity \Y rpm 800 1200 1500
3. Feed F mm/rev. 0.10 0.15 0.20
4. Depth D mm 0.50 1.00 1.50

L 18 orthogonal mixed array was selected for this study, because one parameter has two levels and rest
parameters have three levels. After selection the orthogonal array matrix, the design of experiment
procedure (flow chart of experiment procedure) adopted for the experimentation. The experimental

matrix based on L18 mixed orthogonal array of Taguchi method is shown in Table 1.5
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Table 1.5 Design of experiment of L18 orthogonal array

S8.No.  Fluid V (rpm) F (mm/rev.) D (mm)
I. A40 800 0.10 0.50
2. A40 800 0.15 1.00
3. A40 800 0.20 1.50
4. A40 1200 0.10 0.50
3. A40 1200 0.15 1.00
6. A40 1200 0.20 1.50
7. A40 1500 0.10 1.00
8. A40 1500 0.15 1.50
] A40 1500 0.20 0.50
10. A30 800 0.10 1.50
11. A30 800 0.15 0.50
12. A30 800 0.20 1.00
13. A30 1200 0.10 1.00
14. A30 1200 0.15 1.50
15. A30 1200 0.20 0.50
16. A30 1500 0.10 1.50
17. A30 1500 0.15 0.50
18. A30 1500 0.20 1.00

S.RESULTS AND DISCUSSIONS

Analysis of Surface Roughness

Surface roughness was measured using surface roughness tester Mututoyo SJ .201. Two replications
were made for each sample. These results of surface roughness are compiled into average of the two
replications in the Table 1.6. The surface roughness is measured in pm.The mean effects plot of the S/N
ratio for SR using “smaller is better” is shown in Fig. 5.1 which reveals that the SR is minimum at 1st
level of fluid (A40), Istlevel of velocity (800rpm), 1st level of feed rate (0.10 mm/rev.) and 2nd level of
depth (0.10mm). Thus the S/N ratio shows that F1, V1, f1, and D1 parameter set gives the minimum SR.
Main effects of plot for S/N ratio of SR also reveals that feed rate gives higher surface roughness as

compared to the other input parameters.
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Table 1.6 Response Table for the SR

5. No. Fluid Virpm) [ F{mm/rev.) | d(mm) Rai Raz Avg. Ra
| Ad0 800 0.10 0.50 1.65 1.89 1.77
2 Ad0 800 0.15 1.00 1.91 1.87 1.89
3 Ad0 800 0.20 1.50 2.31 2.35 2.33
4 Ad0 1200 0.10 0.50 1.85 1.89 1.87
5 Ad0 1200 0.15 1.00 1.93 2.02 1.98
6 Ad40 1200 0.20 1.50 2.44 2.58 2.51
7 Ad0 1500 0.10 1.00 227 2.14 2.21
8 Ad0 1500 0.15 1.50 2.46 2.60 2.53
9 Ad0 1500 0.20 0.50 2.73 2.88 2.81
10 A3l 800 0.10 1.50 1.78 1.84 1.81
11 A30 800 0.15 0.50 1.88 1.93 1.91
12 A30 800 0.20 1.00 2.29 238 2.34
13 A30 1200 0.10 1.00 1.99 1.85 1.92
14 A30 1200 0.15 1.50 2.12 1.90 2.01
15 A30 1200 0.20 0.50 247 2.70 2.59
16 A30 1500 0.10 1.50 2.23 2.29 2.26
17 A30 1500 0.15 0.50 2.61 2.69 2.65
18 A30 1500 0.20 1.00 3.04 2.69 2.87

Fluid and depth also affect the SR, but doesn’t give significant results. The main effect plots of the S/N
ratios for SR are found with the help of Minitab-18 software. This plot revealed that the steeper slope

with longer lines gives significant effect on the surface roughness.

Main Effects Plot for SN ratios

Data Means
Flusd V (rpm) F [mm/rav.) d [ mm)
o
6.0 - 1,
', -'\‘
65 b
8 " E
E - Il'll \ e
& 70 T ‘\, \ = .
-] }
\ \
g 75 \ |
\
80 I".
" .
as
Ad0 A30 800 1200 1500 0.8 0I5 Q20 as L0 15

Sagnal ro nolie Smaller & berTar

Fig. 1.3 Mean effect plot for S/N ratios for surface roughness
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Response table of the ANOVA (Analysis of Variance) also shows that the feed rate is the most

significant parameters and second one is the velocity which is significant parameter. Fluid and

Interaction Plot for SN ratios
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Fig. 1.4 Interactions plot of S/N ratio for SR (feed rate)

The different types of interaction curves are shows in the following figure, which shows that the
interactions between the feed rate, velocity and fluid are shown in the fig. 5.2 and fig. 5.3. These figures
show that the surface roughness is increase with the sharply increase in feed rate and velocity and there

is no significant affect with the fluid type. i.e feed rate and velocity are the significant parameters.

Interaction Plot for SN ratios
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Fig. 1.5Interactions plot of S/N ratio for SR (Velocity)
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Conclusions

In this study we used design of experiments and various statistical methods such as Taguchi, ANOVA
are used for optimizing surface roughness during wet turning of AISI 1030 steel on CNC lathe machine.
Feed rate and cutting velocity have significant and most dominant effect on the surface roughness of
AISI 1030 steel during wet CNC turning operation.

1) Surface roughness increases with increase in feed rate as well as cutting velocity

2) It was found that surface roughness tends to increase with increase in depth of cut but after certain
value of depth of cut, it shows downward trend.

3) No significant difference was found between the cutting fluids when compared on the basis of their

effect on surface roughness and workpiece tool interface temperature
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