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Abstract
In modern-day materials, surface homes desires to

be altered, maintaining the houses of base fabric as
same. Especially, from time to time hardness is of
severe significance and desires to be advanced to
avoid put on at the floor of fabric and accordingly
the deterioration of the surface. Present thesis gives
with carburized and non-carburized ductile iron
samples for evaluation of hardness. Hardness of
ductile iron samples are also evaluated after erosive
put on, taking into account, the parameters like
effect thoughts-set of erosion particles, stress of
particles and standoff distance of the nozzle at some
degree in the wear test. It is positioned that the
tribological houses of fabric complements with
infusion of carbon atoms on floor. More over the
pressure hardening introduced about because of
erosive placed on moreover has a dishonest to boom
the hardness of the surface which in flip also can
lower the wear and tear and tear rate of the floor.
Carburised and non-carburised samples are in
evaluation with hardness measurements on ductile
iron samples and the conclusions are drawn
concerning the enhancement of the ground assets of
the fabric.

Keywords: Hardness, Tribology, Carburization,
Erosion, Wear, Standoff distance, Impact Angle,

Pressure, Nozzle.

1. Introduction

Ductile iron or spheroid graphite strong irons,
which have been growing in the route of latest a
long time, are of full-size cutting-edge-day interest
while you bear in mind that they'll be able to
proposition a superior mixture of cohesion and
sturdiness as contrasted and dark forged irons. Such
a crucial mixture of mechanical homes of ductile
iron combined with the herbal fee favourable
characteristic of the casting gadget has added
approximately an stepped forward usage of ductile
iron as of late, in any occasion, supplanting artificial
metallic segments every now and then.
Austempered Ductile Iron (ADI) is depicted by way
of stepped forward mechanical homes but low
machinability contrasted with regular ductile iron
materials and steels of identical traits. The
mechanical homes of ADI are carried out via a very
top notch austenitic - ferrite microstructure. Nodular
solid iron is a heterogeneous material. The in fact
seen houses of this material had been frequently
expected making use of a footing take a look at. By
and by means of the usage of, the minuscule exam
indicated that decimation is created with the

resource of the plastic cavitation and the
vulnerability of the ductile network encompassing

the graphitic spheroids that demonstration like a
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large depression. Extreme harm may be created
with the aid of the development of the cavitation
that encompasses the existences in the ferretic stage.
Ductile Iron likewise alluded to as nodular iron or
spheroidal graphite iron became licensed in
1948.After every time of escalated development art
work throughout the Fifties, ductile iron had a
tremendous increment getting used as building cloth
inside the course of 1960s, and the short increment
in industrial company software proceeds with these
days. Ductile iron as an innovatively esteemed cloth
has been carried out for a rating of years in some
unspecified time inside the future of this era whilst
severa examiners have reviewed its mechanical
presentation underneath a extensive scope of
instances others have endeavored to make clear its
cementing conduct and the several factors which
meddle in developing a exquisite object. Anyway
even at this date we're although at a misfortune to
make clear in a primary way how a typically drop
like graphite shape creates in to the spheroidal
morphology which offers ductile iron its
fashionable homes.

It suggests that the cloth consists of 3 stages:

ferrite  (white),
spheroid (dark).

2. Carbon Steel
Carbon metal (simple carbon metal) is metal which

pearlite (dim) and graphitic

incorporate most important alloying detail is carbon.

Here we discover most up to at least 1.5% carbon
and other alloying factors like copper, manganese,
silicon. Most of the metallic produced now-a-days

is apparent carbon metal. It is split into the

subsequent sorts depending upon the carbon content:
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Graphite
Ferrite

Pearlite

Fig. 1 Meso scale structure of a nodular cast iron
*Dead or moderate metallic (as much as 0.15%
carbon)

«Low carbon steel (0.15% - 0.45p.Ccarbon)
*Medium carbon metallic (0.45 % - 0.8p.Ccarbon)

* High carbon steel (0.8 % - 1.5 % carbon)

Steel with low carbon content material has houses
much like iron. As the carbon content increases the
metal will become harder and stronger however
much less ductile and extra tough to weld. Higher
carbon content lowers the melting factor and its
temperature resistance carbon content can't adjust
yield energy of cloth.

The diverse warmth treatment tactics usually
employed in engineering practice as follows:-

3. Heat Treatment

As we probable aim aware there is a tad of steel in
each person life. Steel has several functional
applications in each part of life. Steel with effective
properties are the pleasant most of the merchandise.
The metal is being isolated as low carbon steel, high
carbon metallic, medium carbon metal, and
excessive carbon metal based on carbon content.
Low carbon metallic has carbon substance of 0.15%
to 0.45 %. Low carbon metal is the maximum well-
known type of metallic because it's offers cloth
homes which can be adequate for some applications.
It is neither remotely susceptible nor ductile due to

its lower carbon content material. It has lower
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elasticity and pliant. Steel with low carbon metal
has houses like iron. As the carbon content material
builds, the metal turns into harder and more
grounded yet no longer so much ductile but
alternatively greater tough to weld.

4. Ductile Iron

Ductile Iron isn't a single material, but a family of
flexible cast irons displaying a huge variety of
houses which can be acquired thru microstructure
control. The maximum crucial and distinguishing
micro-structural characteristic of all Ductile Irons is
the presence of graphite nodules which act as
"crack-arresters™ and give Ductile Iron ductility and
toughness superior to all other forged irons, and
same to many solid and solid steels.

Matrix manipulate, acquired in traditional Ductile
Iron either "as-solid" through a combination of
composition and techniqgue manage, or Vvia
warmness remedy, offers the designer the choice of
selecting the grade of Ductile Iron which presents
the maximum suitable combination of homes. The
high ductility ferritic irons offer elongation inside
the variety 18-30 according to cent, with tensile
strengths equal to the ones determined in low
carbon metallic. Pearlitic Ductile Irons have tensile
strengths exceeding one hundred twenty ksi (825
MPa) however decreased ductility. Austempered
Ductile Iron (ADI), gives even more mechanical
houses and put on resistance, with ASTM Grades
presenting tensile strengths exceeding 230 ksi (1600
MPa). Special Alloy Ductile Irons, provide creep
and oxidation resistance at excessive temperatures,

resistance to thermal biking, corrosion resistance,

special magnetic houses, or low temperature

|
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durability.

Fig. - 2 Details of erosion test rig Machine
The several successful uses of Ductile Iron in
critical components in all sectors of industry
spotlight its versatility and recommend many extra
applications. In order to apply Ductile Iron with self
assurance, the design engineer must have get
admission to engineering facts describing the
following mechanical homes: elastic behaviour,
electricity, ductility, hardness, fracture toughness
and fatigue properties. Physical homes - thermal
growth, thermal conductivity, heat capacity, density,
and magnetic and electrical houses - also are of
hobby in many programs. This Section describes the
mechanical and physical residences of traditional
Ductile Irons, relates them to microstructure, and
shows how composition and other production
parameters have an effect on residences thru their

have an impact on microstructure.

5. Result and Discussion
Vickers hardness of ductile iron is measured at three

nearby points. Hardness value is calculated the use
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of the three samples with a mean hardness value.

The common hardness of the pattern is 203 HV.

Hardness (HV)

400 -
300 - Hardness
200 - (HV)
100 -

0 |

850 900 950

Fig 3: Effect of Stand-off distance on erosion

Carburization of ductile iron samples are completed
at distinct temperature like 850, 900 and 950 degree
Celsius. After the carburization, samples are
assumed to be hardened at the floor and so was the
case. It is observed that due to carburization
hardness of the samples are better.

5.1 Effect of Stand-off Distance on Erosion
Table No 1: Effect of Stand-off distance on erosion

Stand
S No Off Hardness

' Distance (HV)
(Mm)

1 7 170

2 8 185

3 9 192

4 10 226

5 13 256

6 16 267

Ductile iron samples are eroded through silica
debris with the assist of abrasion take a look at rig.
Erosion check are finished the use of numerous
parameters like standoff distance, I/P perspective
and pressure of the erodent from the nozzle. During

the test, effect of those parameters are studied and
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illustrated graphically to study the hardness of the
ductile iron samples. It is seen that because the
standoff distance is multiplied, the hardness of the
samples increase significantly.

5.2Effect of Impact Angle on Erosion

Table No-2: Effect of Impact angle on erosion

S. No. Impact Angle Hardness (HV)
1 30 194
2 45 217
3 60 249
Conclusion

1. The common hardness is 203 HV for ductile iron
pattern without carburization and erosive wear test.
2. Hardness of the ductile iron is as compared
through carburizing the surface of the pattern and
eroding the surface.

3. Ductile iron is carburized at 8500 °C, 9000 °C,
and 9500 °C for 1 hour and Vicker’s hardness is
measured. The hardness price of the sample ranges
from 265 HV to 327 HV.

4. Ductile iron sample is eroded with the assist of
silica particles (650 um common diameter, sample
size: 25mm x 25mm x 5mm) with stand-off distance,
Impact angle and Pressure being the variables of the
experiment.

5. Hardness of eroded floor numerous from one
hundred seventy 5 HV to 270 HV with distinctive
values of stand - off distance, Impact perspective
and Pressure of the jet of erodent.

6. Hardness values of the pattern are compared with
as acquired hardness values of pattern i.e. A 125
HV to 145 HV.
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7. 1t is located that the hardness of the ductile iron
may be improved with the assist of carburizing due
to penetration of carbon atoms within the floor or
through erosion because of strain hardening of the

material.
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