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	1. Dr. Jayanta Kr.  Mahato
Assistant Professor
Mechanical Engineering Dept.
Shobhit Deemed to-be University
 


	2. Introduction: Rolling Process
Dr.  Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 


	3. Dr. Jayanta Kr.  Mahato, Asst. Prof., Mechanical Engineering
Introduction: Rolling Process
 


	4. Hot Rolling and  Cold Rolling
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 Hot Rolling: The initial breakdown of ingots into blooms
and billets is generally done by hot-rolling. This is followed
by further hot rolling into plate, sheet, rod, bar, pipe, rail. The
distinctive mark of hot rolling is not a crystallized structure,
but the simultaneous occurrence of dislocation propagation
and softening processes, with or without re-crystallization
during rolling.
Advantages:
a) Flow stresses are low, hence forces and power
requirements are relatively low, and even very large work
pieces can be deformed with equipment of reasonable size.
b) Ductility is high; hence large deformations can be taken
(in excess of 99% reduction).
c) Complex part shapes can be generated
 


	5. Hot Rolling and  Cold Rolling
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 Cold Rolling: The cold-rolling of metals has played a major
role in industry by providing sheet, strip, foil with good
surface finishes and increased mechanical strength with
close control of product dimensions. Cold rolling, in the
everyday sense, means rolling at room temperature, although
the work of deformation can raise temperatures to 100-
200oC.
 Advantages:
a) In the absence of cooling and oxidation, tighter
tolerances and better surface finish can be obtained.
b) Thinner walls are possible.
c) The final properties of the workpiece can be closely
controlled and, if desired, the high strength obtained
during cold rolling can be retained or, if high ductility is
needed, grain size can be controlled before annealing.
d) Lubrication is, in general, easier.
 


	6. Arrangements of Roller:  Rolling Mill
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 TWO-HIGH MILL, PULLOVER: The stock is returned to the
entrance for further reduction.
 TWO-HIGH MILL,
REVERSING: The work
can be passed back
and forth through the
rolls by reversing their
direction of rotation.
 


	7. Arrangements of Roller:  Rolling Mill
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 THREE-HIGH MILL: Consist of upper and lower driven rolls
and a middle roll, which rotates by friction.
 FOUR-HIGH MILL:
Small-diameter
rolls (less strength
&rigidity) are
supported by
larger-diameter
backup rolls.
 


	8. Arrangements of Roller:  Rolling Mill
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
Source: https://www.youtube.com/watch?v=dBsAne1Dx3s
 


	9. Arrangements of Roller:  Rolling Mill
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 CONTINUOUS ROLLING:
 Use a series of rolling mill and each set is called a stand.
 The strip will be moving at different velocities at each
stage in the mill.
 The un coiler and windup reel not only feed the stock into
the rolls and coiling up the final product but also provide
back tension and front tension to the strip.
 The speed of each set of rolls is synchronised so that the
input speed of each stand is equal to the output speed of
preceding stand.
 


	10. Arrangements of Roller:  Rolling Mill
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 PLANETARY MILL: Consist of a pair of
heavy backing rolls surrounded by a large
number of planetary rolls.
 Each planetary roll gives an almost constant
reduction to the slab as it sweeps out a
circular path between the backing rolls and
the slab.
 As each pair of planetary rolls ceases to
have contact with the work piece, another pair
of rolls makes contact and repeat that
reduction.
 The overall reduction is the summation of a
series of small reductions by each pair of
rolls.
 Therefore, the planetary mill can hot
reduces a slab directly to strip in one pass
through the mill.
 The operation requires feed rolls to
introduce the slab into the mill, and a pair of
planishing rolls on the exit to improve the
surface finish.
 


	11. Arrangements of Roller:  Rolling Mill
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 TRANSVERSE ROLLING :
 Using circular wedge rolls.
 Heated bar is cropped to
length and fed in
transversely between rolls.
 Rolls are revolved in one
direction
 SHAPED ROLLING OR
SECTION ROLLING:
 A special type of cold rolling
in which flat slap is
progressively bent into complex
shapes by passing it through a
series of driven rolls.
 No appreciable change in the
thickness of the metal during
this process.
 


	12. Fundamental Concept of  Metal Rolling
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 Assumptions:
 The arc of contact between the rolls and the metal is a
part of a circle.
 The coefficient of friction is constant in the theory, but in
reality varies along the arc of contact.
 The metal is considered to deform plastically during
rolling.
 The volume of metal is constant before and after the
rolling. In practical the volume might decrease a little bit
due to close-up of pores.
 The velocity of the rolls is assumed to be constant.
 The metal only extends in the rolling direction and no
extension in the width of the material.
 The cross sectional area normal to the rolling direction
is not distorted.
 


	13. Fundamental Concept of  Metal Rolling
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 


	14. Geometrical Relationships in  Rolling
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 A metal sheet with a thickness h0 enters the rolls at the
entrance plane xx with a velocity vo.
 It passes through the roll gap and leaves the exit plane yy
with a reduced thickness hf and at a velocity vr.
 Given that there is no increase in width, the vertical
compression of the metal is translated into an elongation
in the rolling direction.
 Since there is no change in metal volume at a given point
per unit time throughout the process, therefore
where b is the width of
the sheet v is the
velocity at any thickness
h intermediate between
ho and hf. From Eq.1
 


	15. Geometrical Relationships in  Rolling
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
 


	16. Forces in Rolling
Dr.  Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
1- A RADIAL FORCE Pr
2- A TANGENTIAL FRICTIONAL FORCE
 


	17. Study Materials (NPTEL  Video Link): Rolling
Dr. Jayanta Kr. Mahato, Asst. Prof., Mechanical Engineering
https://nptel.ac.in/courses/112/107/112107250/
https://nptel.ac.in/courses/112/107/112107250/
https://nptel.ac.in/courses/112/107/112107250/
 




Download Now

AboutSupportTermsPrivacyCopyrightCookie PreferencesDo not sell or share my personal informationEverand
EnglishCurrent LanguageEnglish
Español
Portugues
Français
Deutsche




© 2024 SlideShare from Scribd 





