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Abstract— In this article to be created three dimensional
model of reinforced plastic using finite element analysis (FEA) to
simulated slab rolling between rollers by wide thickness in work
piece is analyzed. The behaviour of materials while rolling roller
at the time of pass, finite element deform3d program employed
and developed 3D model of the heat developed rolling process.

The influences of different process parameters namely speed
of the roller, thickness of the slab, thickness reduction & heat
transfer coefficient are taken an account. The stress, strain &
strain rate, the temperature distribution in the roll and the slab,
are developed throughout a steady-state analysis of the process
involved. From the simulation process, the machining
possibilities are obtained

I. INTRODUCTION

In manufacturing companies, the rolling process is very
important and familiar process in almost 80% to 85% of
metallic equipment has been developed to rolling. The most
kinds of the rolling processes and most practical one is flat
rolling.

Rolling process is used to reduce the thickness of the
workpiece, from initial thickness to predetermined final
thickness. When the rollers are rotating at a constant angular
velocity, the slab is moved between the roller and it is
subjected to high compressive stress as a result to
deformation due to the friction forces exerted by the rollers.

The interface of the slab and rolls, the rolling load can be
reduced by improving the rolling conditions and quality of
the surface can be improved significantly. Temperature of
the slab and coefficient of friction and the strain rate was
generally strongly considered and based on process and
material specifications depending upon adhesion hypothesis
of hot rollers

The most difficult metal-forming processes are rolling,
because the rolling process quasi-static/even dynamic &
inelastic, Work piece undergoes large strains and thus has
latest new relations; and the rolling process involves
complicated friction, thermo-mechanical coupling, and
undesirable mechanical vibrations is created while rolling
process.In this rolling process aluminium slab is used as
work piece. The purpose of choosing aluminium is that it
has low melting point so that it can be easily deformed.

The second most broadly used in the world is ferrous
based hardened metal after iron and aluminium. Aluminium
has properties like malleability, easy machining, less weight,
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more strength, excellent corrosion resistance and good
thermal and electrical conductivity.

EN24 metal is important grade of through-hardening
alloy steel due to its excellent machinability and further
surface-hardened to develop components. It is used in
components such as studs and bolts, gears &shafts etc.,

The values are tensile strength- 850 to 1000 N/mm? and
yield stress- 680N/mm? (minimum).

Il. LITERATURE SURVEY

A.R. Shahani et al (2009)[1],discussed the temperature
distribution in the roll and the slab, the stress, strain and
strain rate fields. Further, studying the flat hot rolling by
using a developed rigid-viscoplastic finite element analysis
has been investigated by Chunhui luo et al (2001)[2]. The
conventional analysis has been converged by simulating a
3d metal rolling process with the use of different frictional
shear stress models, mesh division and number of elements
in deformation zone by z.y.jiang et al (2001)[3]

In addition, Zone-Ching Lin et al (2001)[4] improved a
finite element model to develop a heat transfer finite
element model. Simulating vertical-horizontal rolling
process during width reduction in the roughing stands of a
hot slab mill by Xiong Shangwu et al (2000)[5], attracted
the attention of Minting Wang (2004) et al [6] that leads to
development of mechanical behaviour & the dynamic
structure changes.

Cheng Gang Sun et al (2005) [7], Investigated of
interfacial behaviour between the slab and roll in hot slab
rolling by finite element analysis and Mahdi Bagheripoor
et al (2013)[8],developed an artificial neural network (ANN)
application to a hot slab mill to increase the model’s identify
for rolling force & rolling torque, as a function of lot of
process parameters. The above Investigation by the various
researchers give ample evidence of existence of innovation
in the domain of Rolling process.

I1l. MODELING AND ANALYSIS

Using finite element software package created 3D rolling
model and simulate a one move of the hot rolling process for
aluminium. DEFORM 3D
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In this simulation the initial condition for the slab breadth
is 25mm, thickness is 20mm, length is 300mm, temperature
is 300°% and the roller diameter is 100mm, thickness is 120
mm and speed is 100rpm.Since there is change in width, the
vertical compression of the material directional is translated
in to elongation in the rolling direction.Frictional force is
needed to pull the metal into roll and responsible for larger
portion of rolling load.At the end of deformation, the slab
thickness is reduced to 14mm thickness, width is 27mm and
length is elongated to 383mm.
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IV. MATHEMATICAL DISCUSSION

The strain rates & range of temperatures developed by the
materials while the rolling process is high and the slab’s
plastic behaviour of both temperature and strain rate,
hyperbolic sine equation used by Mahdi Bagheripoor et al

[8].
& =Aexp %) [sinh (ig)}ﬁ,

where A, n and m are material constants, G is the mean

equivalent plastic tensile strain rate, O the equivalent

tensile stress, Qdef the activation energy for deformation, R

the universal gas constant, h the absolute temperature and s

is a scalar internal variable with dimensions of stress and A

=1.91E7, Qdef = 175.3 kJ/mole, n =7 and m = 0.23348 The

above flow stress parameters have been referred from
Mahdi Bagheripoor et al.

4.1.Coefficient Of Friction:

Coefficient of the friction is given by,
p=tana
where,
o is the coefficient of friction.

4.2.Maximum Width Reduction:

The basic formula on width reduction is given below,
(Ah)me=1t’ R
Where,
W is coefficient of friction.
R isradius of the roller.

V. RESULTS AND DISCUSION

5.1. Effect Of Reduction:

Between rollers increased reduction ratio it developed the
separating force all so the same.

It leads to be the pass strain and develop of the contact
area .The roller pressures also increased

Depending upon the reduction ratio will affect with
influences the flow stress of slab. It rises and will affect the
flow stress. Influences, not only improving the effective
strain but also interaction between the temperature increases
because of heat developed by plastic deformation.

5.1.1. Effective strain:

Depending upon status of the reduction roller ratio
modify slab deformation, may increases both relatively. It
may cause more plastic mobility in the slab and developing
more strain.
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The effective strain increases due to the increase of
reduction is shown in the figure.5.1 (a).For various
reduction, the strain increases after the slab moved between
rollers is shown in figure.5.2 (a&b). The study in [Zone-
Ching Lin et al [4]] also finds this was true.
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5.1.2. Heat:

Heat and friction leads depending upon the greater plastic
deformation of slab under crushing between the rollers, Due
to that more reduction of the slab taken place. Higher
temperature rise the higher reduction of slab is shown in
figure.5.3 (a&b), Which is also verified in the study
recorded in A.R. Shahani et al [1].
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Figure.5.4(a&b) shows temperature increases after the
slab moved between the rollers for various reduction.

5.2. Effects Of Speed:

Depending upon the speed of the roller the strain of the
rolled materials will be modifying. Here in result, the of the
flow stress of slab with respect to high rolling speed.

Among contacting surfaces of roll & slab the contact
temperatures were developed.

Because of less contact time and high heat developed by
the frictional force and higher relative velocity.

5.2.1 Temperature:
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From the figure5.5 shows the speed increases,
temperature of the aluminum slab also increases. The plot
[figure.5.6 (a&b)] shows the temperature increases after the
workpiece moved between rollers at various speed.

5.2.2. Effectitive Strain:

Due to the increase in temperature by increased speed,
affects the flow stress. The effective strain was decreased.As
illustrated by Cheng Gang Sun et al [7], increasing the
speed will increase the temperature.
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The plot [figure.5.8 (& & b)] show when the speed is
increased, the effective strain is decreased.

5.3. Effect Of Temperature:

Due to thermal influences, developing the slab
temperatures drastically decrease the flow stress of slab but
decrease of rolling force.

Depending upon roller pressure may reduce the original
area of the mating at the interface, showing frictional force
and strain goes down.

5.3.1. Effective Strain:

Simulations were carried out at two different
temperatures. Figure.10 (a & b) represents this comparison.
Cheng Gang Sun et al [7] also stated that the increasing
temperatures, decreases the effective strain and roll pressure.
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From the plot [figure.10 (@ & b)] the increase in
temperature, causes decreases in the effective strain.

VI. CONCLUSION

Developed 3D model of the slab and roller using finite
element approach for the contacting leads thermal &
mechanical behaviour of the roll and slab in the hot rolling.
The article simulated the hot rolling of aluminium slab
under different reduction, different speed and temperature to
shows the effects of the above parameters on hot rolling
process.

Further concludes as follows:

. The strain rate, and develops greater effective strain
and temperature rise due to high reduction increases the
rolling force.

o Increasing rolling speed affects the strain rate and
roll pressure but increases the temperature of the slab.

. The amount of initial temperature of work piece is
another parameter, while Increasing the slab temperature, its
leads to decreases pressure, and effective strain
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