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ABSTRACT

In the current work, the CAD model of rolling process with
different roller distance profile has been developed in
ABAQUS (CAD) domain, the model had been simulated
using ABAQUS software on structural domain, in order to
predict various parameters influencing the formability of
aluminium 6056 material during deep drawing process with
different roller distance. Six type of configuration of rolling
process with different roller distance including validation
model have been considered. The simulation of the
optimized models i.e. 4.5mm of roller distance gives
nominal value of stress and plastic strain at different rolling
speed of 50, 60, 70, 80, 90 and 100 (mm/sec) which has
optimized and converged result as compared to respected
models of different roller distance model in rolling process.
The configuration of optimized model gives maximum
convergence on all parameters amongst all the
configurations used.

Keywords — Rolling Process, Vonmises stress, Plastic strain,
Rolling speed, Aluminium 6056.

L INTRODUCTION
1.1 Rolling Process

Rolling works concerning equal so anybody other metallic co
nstructing process. When a
compressive force utilized through a set regarding rolls on in
got or someone other product as blooms then billets, plastic
deformation  takes vicinity  as decrease its go  quantity
region then alter it within required shape.

II. TYPES OF ROLLING PROCESS
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2.1 Application of rolling:

Rolling is chronic because making hole seamless tubes, rods
etc.

e Large extent pass sections
are evolved through rolling process.
o It is usage because of article production

regarding threaded parts as screw, bolts etc.

e Gears perform lie cut on tools blank by using rolling
process.

e  Construction
material, cantonment panels, part beams, railroads,
etc. are rolling product.

o It is aged in car industries because
of generation more than a few parts.

e Rings of turbines, hold then ignoble machines  are
rolling product.

e Steel sheets, plates are committed by using rolling
process.
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II1. RESEARCH METHODOLOGY 3.3 Meshing of the Domain

3.1 Procedure for solving the problem

Modeling of the geometry.

Meshing of the created model.

Define material properties and boundary conditions.
Running the solution of domain.

Obtaining the results.

3.2 Preparation of the CAD models

e[ipm M Modet [ Moder1 [ pare ROUER

Figure 3: Mesh model of roller.

New Smeni: Z simuin

Figure 1 — model of roller for rolling process

Figure 4: Mesh model of rolling material.

Figure 2 — model of rolling material for rolling process
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Table 3 — Result for rolling process with roller distance of
3.5mm at different rolling speed.

Roller distance (3.5mm)
Rolling speed | Stress (Mpa) | Plastic Strain
(mm/sec) Roller | Roller distance | Roller distance
distance (3.5mm) (3.5mm) (3.5mm)
50 71.6 1.26
60 74.1 1.34
70 717.3 1.39
80 80.6 1.54
Figure 5: Mesh model of rolling components. 90 83.9 1.63
100 86.8 1.66
o g . . 100 -
34 Description of material properties %
Aluminium 6056 80 - /
= 70 -
Table 1: Materials Properties $ 60 - =4&—Stress (MPa)
= 50 Roller distance
Physical Properties S 40 - (3.5mm)
Young’ s Modulus (Pa) 7.00e + 013 & 30 - == Stress (MPa)
Poission’s Ratio 0.33 20 - (Validation)
Density (Kg/m3) 2700 10 -
0
IV. RESULTS & ANALYSIS 50 60 70 80 90 100
Table 2 - Validation result for rolling process structure at Rolling Speed (mm/sec)
different rolling speed.
Roller distance (3mm) (Validation) Figure 6 — Comparisgn of stress yvith roll distance of 3.5mm
at different rolling speed.
g::ﬂ:;;gc) speed Stress (MPa) | Plastic Strain
(Validation) (Validation) (Validation) ?A Ei:s% Y
+8.793e+07
50 73.8 1.28 17 007
+6.703e+07
60 76.2 1.36 st
e Lret
70 79.4 1.43 3226407 Max: +
+1.82%e+07
80 82.6 1.56 e
90 85.3 1.68 B WP 3222
100 87.9 173 i sttt
Elem: WPS-1.129
No%e: 156

Result obtained from ABAQUS for roller distance of
3.5mm with different rolling.

ODB: roll-50.0d0  Abaqusg R2019x  Tue Aug 17 16:17:39 India Standard Time 2
1_, ¥ Step: Step-1
Increment  1260: Step Ti

© 2021, I[JSREM | www.ijsrem.com | Page 3



http://www.ijsrem.com/

International Journal of Scientific Research in Engineering and Management (IJSREM)
Volume: 05 Issue: 09 | Sept - 2021 ISSN: 2582-3930

Figure 7 — Stress for rolling process structure at roller 100 -
distance of 3.5mm with different rolling speed.

80 -
PE, Max. Principal

(Avg: 75%)
60 - ==@==Stress (MPa)
(Validation)

40 -

Stress (MPa)

== Stress (MPa)
20 - Roller distance
(4mm)

+1.445e-02

+0.000e+00

Max: +1.73de-01
Elem: WPS-1.3248
Node: 4312

Min: +0.000e+00
Elem: WPS-1.302
Node: 889

O O O O O O
LOLDI\OOCDQ

QODB: roll-50.0db  Abagu:
X Step: Step-1
Increment 1260: Step Tim:
Primary Var: PE, Max. Principal

St P PR o ot

019x  Tue Aug 17 16:17:39 India Standard Time 2 Rolling Speed (mm/sec)

Figure 8 — plastic strain for rolling process structure at roller Figure 9 - Comparis.on of Stress with roll distance of 4mm at
distance of 3.5mm with different rolling speed. different rolling speed.

Result obtained from ABAQUS for roller distance of
4mm with different rolling.

Table 4 - Result for rolling process with roller distance of
4mm at different rolling speed.

Roller distance (4mm)
Rolling speed | Stress (MPa) | Plastic  Strain , - 7 )
(mm/sec)  Roller | Roller distance | Roller distance Lo g supt o ¢ TR e e
distance (4mm) (4mm) (4mm) e -
50 70.5 1.23 Figure 10 - Stress for rolling process structure at roller
60 73.8 1.29 distance of 4mm with different rolling speed.
70 76.9 1.32
80 81.4 1.38 o
+1.522e-01
90 82.3 1.42 2
100 85.6 1.51 _—

+0.000e+00
Max: +1.661e-01
Elem: WPS-1.3248
Node: 4312
Min: +0.000e+00
Elem: WPS-1.302

Node: 889
4 0ODB: roll-65.0db  Abaqus
L. X Step: Step-1
Increment
Prir:\ary V.av

019x  Tue Aug 17 15:54:11 India Standard Time 2

Figure 11 - plastic strain for rolling process structure at roller
distance of 4mm with different rolling speed.

Result obtained from ABAQUS for roller distance of 4.5
mm with different rolling.
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Table 5 - Result for rolling process with roller distance of
4.5mm at different rolling speed.

Roller distance (4.5mm)

Rolling speed | Stress (MPa) | Plastic Strain
(mm/sec) Roller | Roller distance | Roller distance
distance (4.5mm) (4.5mm) (4.5mm)
50 68.9 1.25
60 72.3 1.28
70 76.8 1.32
80 78.9 1.36
90 81.7 1.39
100 83.4 1.42
100 -
80 - =@=—"Stress
—_ (MPa)
é. 60 - (Validation
< )
w
S 40
& == Stress
20 - (MPa)
Roller
0 distance
50 70 90 (4.5mm)
Rolling Speed (mm/s)

Figure 12 - Comparison of stress with roll distance of 4.5mm
at different rolling speed.

© 2021, I[JSREM | www.ijsrem.com

S, Mises

(Avg: 75%)
+8.566e+07
+7.885e+07
+7.203e+07
+6.522e+07
+5.840e+07
+5.15%e+07
+4.477e+07
+3.7%6e+07
+3.114e+07
+2.433e+07
+1.751e+07
+1.070e+07
+3.881e+06

Max: +8.566e+07
Elem: Wi 08
Node: 426

Min: +3.881e+06
Elem: WPS-1.2983
Node: 4016

Y
QD8: roll-70.0db  Abaqus/Explicit 3DEXPERIENCE R2019x  Tue Aug 17 14:35:31 India Standard Time 2
1_, X Step: Step-1
Increment 58: Step Time =  0.4003
Primary Var: S, Mises
Ponfmerend s 11 P

o mbinn Panla Fasbac 14

Figure 13 - Stress for rolling process structure at roller
distance of 4.5mm with different rolling speed.

PE, Max. Principal

(Avg: 75%)
+1.517e-01
+1.391e-01
+1.264e-01

+7.586e-02
+6.321e-02

+1.26de-02

+0.000e+00
Max: +1.517e-01
Elem: WPS-1,3248
Node: 4312
Min: +0.000e+00
Elem: WPS-1,302
Node: 889

Y

Qpe: roll-70.0db  Abaqus/Expl
X Step: Step-1

Increment 1258: Step Time = 0.4003

Primary Var: PE, Max. Principal |

3DEXPERIENCE R2019x  Tue Aug 17 14:35:31 India Standard Time 2

Figure 14 - plastic strain for rolling process structure at roller
distance of 4.5mm with different rolling speed.
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Overall comparison of stress and plastic strain of rolling process including different roller.

100 -
90 - —o—Stress (MPa)
80 - (Validation)
10 A =i Stress (MPa) Roller
§ 60 - distance (4mm)
< 50 - == Stress (MPa) Roller
2 distance (3.5mm)
é’ 40 - i
N =>&=Stress (MPa) Roller
distance (4.5mm)
20 - =#=Stress (MPa) Roller
10 - distance (Smm)
0 =@-Stress (MPa) Roller
50 60 70 80 90 100 distance (5.5mm)
Rolling Speed (mm/sec)

Figure 15 - overall comparison of stress in (MPa) with respect to rolling speed (N) in different roller distance in rolling process.

2 -
18 =—Plastic Strain

a (Validation)
1,6 -
14 - == Plastic Strain Roller

distance (4mm)

—
[\
1

= Plastic Strain Roller
distance (3.5mm)

L
[0¢]
1

Plastic Strain

=>¢=DPlastic Strain Roller

0,6 - distance (4.5mm)
0,4 -
== Plastic Strain Roller
0,2 1 distance (5mm)
0

50 60 70 80 90 100 =@-Plastic Strain Roller
Rolling Speed (mm/sec) distance (5.5mm)

Figure 16 - overall comparison of plastic strain with respect to rolling speed (N) in different roller distance in rolling process.
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Conclusion

The different roller distance in rolling model was
developed on ABAQUS modelling domain and
analysis was done using the ABAQUS software
(Structural domain).

The stress distribution is the effective parameter in

[3].
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- . . strength, deformation microstructure, and texture
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profiles with different rolling speed i.e. 50, 60, 70, evolution”, Materials Science and FEngineering: A,
80, 90 and 100mm/sec. Volume 803, 28 January 2021, 140489.

3. In the study rolling process with different roller
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and Smm are the key geometric parameter on the
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implementation on rolling process with the . . . . »

. combined continuous casting and rolling process”,
developed stresses and structure homogeneity effect
are improved. Transactions of Nonferrous Metals Society of China,
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