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Abstract
Sowing of a seed at uniform depth with uniform width of cut not maintained in conventional type of sowing machine tines
which results in non-uniform growth of plants and hence there is loss in the yield of farmer. The use of disc furrow opener
coulter achieves the uniform depth as well as uniform width of cut and hence there is uniform growth of plants and
ultimately there is increment in farmer’s yield. There must be a conservation moisture contents in soil after furrow is open.
But in case conventional type of sowing machine there is not any such provision. Disk furrow opener coulter allows
simultaneous covering of furrow immediately by using passive double inclined disc to retain moisture after furrow is open.
In order to increase the germination rate of seed, there is no such a provision in case of conventional type of sowing
machine. Disk furrow opener coulter allows pressing of seed slightly so that soil molecules firmly comes in contact with
seed and the germination rate is increase. Shovel type furrow opener produce greater soil disturbance with ultimately
requires unnecessarily more draft force for pulling of tractor. Thus main objective of this project is to maintain uniform
seed depth with uniform width of cut with conserving moisture content after furrow is open by closing it and pressing of
seed in order to increase the germination rate with reduced draft force.
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1. Introduction
The objective of this paper is to design and develop
a customized disk furrow opener to attach to the any
tractor drawn seed planter with define objective. So
we can say that this is masters of engineer’s project
as a design practice, which took all the steps needed
that an engineering design process requires. To
design is either to formulate a plan for the
satisfaction of a specified need or to solve a problem.
In this case, design is being used to satisfy a specific
need a customized disk furrow opener. Engineering
design process or mechanical engineering design
process is a series of steps that each designer have to
go through, to reach to the solution of the problem or
to satisfy the need. A brief summary of the design
procedure of the customized coulter is mentioned as
the need of a customized opener for the seed drill. A
thorough study about design of disc dispenser and
their components and tool-soil interaction is
performed. Conceptual design was performed and
between a few ideas, one was selected for analysis
and detailing. Design was reviewed and revised after
different analyses, and the new design was analysed
again to satisfy all the design criteria. Finalized
design was sent to machine shop in order to fabricate
the prototype. Fabricated parts were assembled and

attached to the seed drill to perform autonomous
planting.

2. Literature Review
Ali Khosravani Goshtasb et al, concluded that
performance of seeders depends on several factors
related to field conditions including type and amount
of residues at soil surface, opener design soil
conditions and manner of using tool. In practices, the
characteristics of the seed-furrow play an important
role in germination. It is observed that the critical
factors regulating germination, such as soil metric
potential, temperature and sowing depth are affected
by the soil/opener interaction. A furrow opener is an
important component of a seed drill or a planter.
Commonly furrow opener cuts a furrow and use to
be the seeds or seedlings to be deposited before being
partly covered by soil. The types of furrow openers
used vary with soil and operating conditions. The
common furrow openers used for conventional
tillage are different from those used for no-tillage.
Common types of furrow openers used for minimum
and no-tillage systems are hoe, chisel, winged chisel,
inverted T and disk furrow openers. [1]

E. Seidi, et al concluded that conservation tillage has
become more popular in many areas of the world.
Because of its benefits in some countries such as
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Brazil, the rate of using this method among the
farmers. The economic and environmental
implications of conventional tillage and planting
methods, such as soil erosion, soil compaction, high
fuel consumption and inverting soil layers, will limit
their use in the future. The main reason that such
methods have been used for long time was
preparation of fine seedbed before planting
operation. Seedbed properties like penetration
resistance, humidity concentration, porosity, particle
dimensions and temperature, affect water absorption,
seed germination, root growth and early plant
establishment. In farming nearly all of the soil
manipulating operations, planting and application of
fertilizers and pesticides are performed
simultaneously by the seeder. Therefore, its structure
and performance will strongly affect the crop yield
[2].
E.M. Tice studied the comprehensive literature
about the evaluation of commercially used openers at
different situations, but as has been mentioned in
reference number, most of the current works on the
performance of furrow openers has been dedicated to
evaluate the horizontal and vertical forces acting
upon them as a function of rake angle, forward speed,
depth and width of the coulter. Soil forces acting on
soil working implements can simply be divided into
two components i. Horizontal or draught force: The
amount of force required to pull or push the
implement through the soil ii. Vertical force: The
implement force assisting or preventing penetration
into the soil Ideally (i) must be as small as possible
and (ii) must be directed downwards to assist
penetration for major soil loosening operations,
implements with rake angles larger than
approximately 70° (such as disk openers) will
generate upward vertical forces. These should be
counterbalanced by implement weight or weight
transfer from the tractor. [5]
D.R.P. Hettiaratchi concluded that a furrow opener
for a combined seed and fertilizer drill should fulfill
the following objectives. The seed should be placed
at the desired depth below the seedbed surface. The
seed should be covered with loose moist soil of
sufficient thickness to protect it from direct radiation
and from maintaining a high potential captivity for
water vapor within the groove microenvironment. A
desired vertical and lateral separation should be
maintained between the seed and fertilizer. For most
cereal crops, placement of fertilizers about 30 mm to

the side and 20 mm below the seed is recommended.
Lateral and vertical width of seed spread should be
minimized. The 3rd objective is the most challenging
because the no-tillage producers found that the disk
openers mix the seed and fertilizer in the seed slot.
On the contrary the shank type openers which make
good separation, causes too much soil disturbance
which is against the purpose of no-tillage where
lower soil disturbance is required. The high soil
disturbance of furrow openers has become the major
obstacle preventing producers from banding the
fertilizer beside and under the seed in system [6]

3. Objective of Study
 To maintain uniform seed depth during the

sowing
 To reduce the draft force and power required for

tractor.
 To contribute national diesel saving.
 To design a seed dispenser coulter conceptually

and then in detail by using catia software.
 Experimentation for uniform seed depth, draft

force calculation, power required and diesel
consumption.

4. Methodology

Fig.4.1 Flow chart of Project
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5 Materials and Methods
The diameter of the furrow opening disc is 304 mm
and is made up of stainless steel material which is
always come in contact soil. It is provided with
spring load of 941 N. The double inclined furrow
opener is provided with inclined angle of 7 degrees.
According to above parameters take into
consideration the draft force is calculated.

Fig 5.1: Construction of Disc furrow opener coulter

Draft force and required power calculation
The practical knowledge of soil, draft and traction is
important in tillage. A force required to pull tillage
tool through the soil is called its draft. The draft force
is located at the point where a power unit is usually a
tractor, name coined from the more ponderous word
traction engine that translate the power developed by
the internal combustion engine into forward motion.
The direction of the draft force is in the direction of
travel and the units to measure it are Newton.
Agricultural production in the world will be
Agricultural production in the world will be demand
for food by the domestic and world population.
Increasing the production while maintaining or
reducing the energy inputs will be needed to provide
food in the future years to come when energy
resources is limited. Draft is the horizontal
component of the pull, parallel to the line of motion.
The draft depends upon
- Sharpness of cutting edge
- Working speed
- Working width
- Working depth
- Type of implement
- Soil condition
- Attachments
Taking into consideration five row planters with
adoption of five disc coulter attached to the frame
instead of conventional type of tines and are fixed at

a distance of 8 cm, with working depth of 10 cm and
speed is 3 km/hr. turning loss is 10%. The soil
resistance is 0.6 kg/ .

The cross section area of 5 disc coulters = No. of disc
x cross sectional area

= 10 x 0.3 x 10

= 30

Maximum draft= Total cross sectional area x soil
resistance

= 30 x 0.6

= 18 Kg.

Required power, KW   =Draft(N) speed(m/s)/1000

= 18 x 9.81 x 3 x 1000 / 60 x 60 x 1000

= 0.14 KW.

Comparative analysis with conventional type of
tine
It is necessary to compare the draft force with
conventional type of tine. Taking into consideration
five row planter with adoption of five conventional
tine attached to the frame are fixed at a distance of 8
cm, with working depth of 10 cm and speed is 3
km/hr. Turning loss is 10%. The soil resistance is 0.6
kg/.
The cross section area of 5 tines shovel = No. of
tine x cross sectional area

= 5 x 5 x 10
= 250 cm

Maximum draft = Total cross sectional area x soil
resistance             = 250 x 0.6

= 150 Kg.
Required power, KW =Draft (N) x Speed (m /s) /
1000

= 150 x 9.81 x 3 x 1000 / 60 x
60 x 1000                     = 1.2 KW.
Table 5.1 Comparative analysis of draft force

Sr.
No.

Seed
depth
(mm)

Draft
disc (N)

Draft
conventional

tine (N)

1 50 17.65 147.15

2 75 26.487 220.72

3 100 36 294.3

4 125 44.145 367.875

5 150 52.974 441.45
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Table 5.2 Comparative Analysis of Power
required

Sr.
No.

Seed
depth
(mm)

Required
power disc

(KW)

Required
Power

Conventional
Tine (Kw)

1 50 0.015 0.1225

2 75 0.0225 0.1833

3 100 0.03 0.245

4 125 0.0375 0.305

5 150 0.044 0.367

6. Result and Discussion

Fig 6.1 Comparative analysis of draft force
required.

Fig 6.1 shows that draft force required for different
depth of speed less draft required in modified disk
furrow opener than conventional.

Fig 6.2 Comparative analysis of power required.

Fig 6.2 shows the power required for conventional
furrow opener is much greater than modified disk
opener.

7.Conclusion
From above results we can conclude that the draft
force required for disc coulter is comparatively less
than the conventional type of furrow opener tine. In
case of disc coulter, the drag force is directly
proportional to the depth of cut. If the depth is
increase the draft force is also increase and vice
versa. The power required for pulling a tractor in case
of disc coulter is reduced as compared to the
conventional type of furrow opener. The power
required for pulling a tractor is also directly
proportional to the depth of cut.
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