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m ABSTRACT : The preliminary study is required for measurement of deflection in agricultural
discsto check afatiguelife of agricultural discsand to know whether or not an agricultural discis
fit to be used in the field. The discs are used as soil engaging component in different agricultural
machinery. Being the soil engaging component, discs wear out faster than other components and
they have to be replaced very often. To ensure interchangeability, necessary dimensions, the
method of testing and prescribed limitsfor deflection characteristicsismajor concern. A minimum
of 3 agricultural discs chosen out of 10 for ensuring the deflection characteristics and a series of
test was conducted on universal testing machine to evaluate deflection and result was compared
with computational simulation software ANSY Sworkbench.

gmail.com

mKEY WORDS: Agricultural Disc, Deflection, Universal testing machine, ANSY Sworkbench

m HOW TO CITE THIS PAPER : Kumar, Vijay, Kumar, Pramod and Pateriya, R.N. (2016). Studies on
measurement of deflection charateristicsin agricultural disc. Internat. J. Agric. Engg., 9(1) : 32-34.

m mechanization ensures the effective and
p'fici ent utilization of inputsfor higher productivity
and sustai nability. Appropriate farm mechanization
helpsinincreasing production, optimal usage of resources
and provides employment. Farm machinery and
equipment provide a package of technology to increase
land productivity by improved timeliness of operations,
reduced crop losses and improved quality of agro-
produce, increase efficiency of inputsused through their
efficient measurement and placement, increase |abour
productivity by using labour saving and drudgery reducing
devices, and reduced cost of cultivation. In the series of
different disc parameter deflection is defined as linear
distance traveled or amount of distance by which
something is deflected when it bears|oad. A deflection
isatest for determining the deformation produced due
to maximum loading.With reference to the test set up
givenby 1S:9217-1979 test codefor Agricultural discan

attempt hasbeen made to devel op the deflection test set
up.

Compression of the specimen. UTM machine of
the Department of the Civil Engineering, College of
Technology, Govind Ballabh Pant University of
Agriculture and Technol ogy, Panthagar. The disc should
bebolted horizontally after fully supporting itsflat center
portion. Thedeflection load should be applied on concave
side of the disc at a distance within 25mm from outer
edge of thedisc. Theload should be gradually increased
in 5 steps up to amaximum value as specified in Table
A. for particular size at an interval of 5 minutes each.
Corresponding deflection at each load should be
measured on a suitably fixed vernier height gauge. The
force should be measured by using aportable precision
hydraulic dynamometer. Record the deflection. The
loading should now be decreased from maximumto Qin
decrement of 5 steps and the deflection and load should
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Table A: Deflection load for different sizesof agricultural discs|S:
4366

Size of disc (mm) Deflection load (KN)

660 11.76

610 9.80

560 7.84

510 5.88

455 4.41

405 343

be recorded in the manner stipulated. Calculate the
permanent set or deformation produced due to maximum
loading.

Procedure and testing on UTM :

Thediscisplaced inthe machine between the grips
and an extensometer if required can automatically record
the change in gauge length during the test. If an
extensometer isnot fitted, the machineitself can record
the displacement between its cross heads on which the
disc is held. However, this method not only records
deflection of thedisc but also all other extending/elastic
components of the testing machine (but not required in
thistest) and itsdrive systemsincluding any slipping of
the specimenin the grips. Once the machineisstarted it
beginsto apply an increasing load on specimen.

Thiswill enable usto check afatigue life of disc.
Deflectiontest conducted on agricultural discswill enable
usto know the val ue of deflection of that particular disc.
The value of deflection obtained from the test will help
usto know whether or not an agricultural discisfit to be
usedin thefield or not by comparing with standard value
of deflection as stated asin |IS: 4366 (Part | )-1972 and
IS: 4366 (Part 11 )- 1972.

The study has been undertaken with the following
objectives:

—Study of the deflection test set up and its measurement
of the deflection of the agricultural discs.

—Measurement of the deflection of the agricultural discs
with the help of ‘Universal Testing Machine’ as per
BIS norms.

B METHODOLOGY

The test for measurement of deflection in
agricultural discs was conducted with the help of
throughout the teststhe control system and itsassociated
software record the load and extension or.

B RESULTSAND DISCUSSION

Types of discs, size of discs, concavity, load,
deflection used in the study are given in Table 1. The
Universal testing machine was used for measurement
of deflection in three different type of disc. When the
disc of 486mm of diameter is tested in the machine by
applying maximum load of 6 kN, then the control system
and its associated software record the deflection of
0.0436 mm shown in Table 1. Hence, disc is dightly
deflected. When the disc of 610mm of diameter and 90
mm concavity is tested in the machine by applying
maximum load 10.4 kN, then the control systemand its
associated software record the deflection of 0.375mm
shown in Table 1. Hence, disc is more deflected. When
the disc of 610mm of diameter and 88 mm concavity is
tested in the machine, then the control system and its
associated software record the deflection of 0.304mm
shown in Table 1. Hence, disc is more deflected.

Table 1: Experimental results of deflection of the discs

Tvpe of disc Size of Concavity Load Deflection
yp disc(mm)  (mm) (kN) (mm)

Paddy harrow

(Disc 1) 486 76 6 0.0436

Harrow (Disc 2) 610 90 10.4 0.375

Harrow (Disc 3) 610 88 10.534 0.304

Thisresult also verified by simulation of agricultural
discsinANSY SWorkbench by applying load on concave
side of disc and fixing bottom of the disc. When the
simulation is carried out on the disc of 486 mm of
diameter and concavity of 76 mm, then system records
the deflection of 0.58473 mm showninFig. 1. Againwe
simulate the disc of 610 mm of diameter and 90 mm
concavity,

Then the system records 1.8035 mm deflection by
applying 10.4 kN shownin Fig 3.After simulation of the
disc of 610 mm of diameter and 88 mm concavity, then
the system records 1.717 mm deflection by applying
10.534 kNshownin Fig 2.

For different size of disc, the larger size of disc
shows more deflection as compare to smaller size of
disc. For same size of disc, more concave disc shows
more deflection as compare to less concave disc. The
maximum value of deflectionisobtainedin harrow disc
of 610 mm of diameter and 90 mm concavity. When we
compare the experimental data with computational
software data, simulation software results show more
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Fig. 1: 486 mm disc and concavity 76
mm total deflection (max)
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Fig. 2: 610 mm disc and concavity 88 mm
total deflection (max) 0.001717
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Fig. 3: 610 mm disc and concavity 90 mm
total deflection (max) 0.0018035
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deflection than experimental data. The software
computational gives more precise result because it is
based on finiteelement analysis.

Universal testing machine and application of load on
disc

Fig. 4 :

Conclusion :

The preliminary study for measurement of deflection
in agricultural discs was conducted with the help of
universal testing machine found satisfactorybecause the
permanent deflection shall not exceed 5mm for nominal
sizesof agricultural disc asper BISand test will help us
to know whether or not an agricultural disc isfit to be
usedinthefield.
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