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ABSTRACT:

The model is superior in CREO software program application software.
Evaluation is completed in ANSYS software utility for diverse substances. In this art
work static evaluation is achieved for cup as well as punch to discern out the
deformation, anxiety and strain at one-of-a-kind hundreds situations and for different
merchandise with the resource of changing the geometry density. In this paintings the
strain has been decided theoretically and additionally similarly to utilizing ANSYS as
well as each consequence are in evaluation. Modal analysis is provided for mug to
decide out the contortion and frequency for special products through means of
remodeling the geometry densities. Random resonance assessment is supplied for mug
to identify the directional deformation, shear strain and anxiety in addition to shear
strain for numerous merchandise with the useful resource of altering the geometry
thickness. In this art work the shear stress and tension has genuinely been calculated
theoretically and in addition to using ANSYS and both outcomes are contrasted.
Transient assessment is furnished for mug to determine the contortion, stress and
strain for precise merchandise by way of changing the geometry thickness with admire

to time.
Keywords: ANSYS, CREO, DIE, PUNCH, AL, AL7475.

1. INTRODUCTION The blanking die design and modelling
process for sheet metal operations is quite

systematic and involves various activities
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such as checking of part design features
from manufacturability point of view,
choice of manufacturing operations,
selection of the type of die, selection of
the press machine and selection of the
dimensions of the die components.
Compound die generally consist of
blanking and piercing operation which are
performed in single press stroke. There
are many ways to design a compound die,
but since there is no place for the finished
part to go during a compound die’s
operation, the part must be pushed back
into the scrap web such that it can then be
carried out of the tool and extracted in
one or another fashion later in the die
cutting operation. This necessity for a
separate parts extraction process is one
downside of the compound die system.
Advantages of a compound die system,
first and foremost being the high and
unsurpassed mechanical accuracy of a
single step process. A second advantage
of a compound die set up is its throughput.
Because all internal and perimeter
features of the part are created in one
cycle. That means that if a strip is
designed to create 10 parts, these 10 parts

will be created in 10 press strokes.
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The normal instance load includes the
right growing load and a further detail to
make up for rubbing in the talking to areas of
the flange area and flexing forces further to
unbending pressures on the die span. The
growing hundreds are transferred from the
punch distance with the drawn factor wall
surface proper into the contortion region
(sheet metal flange). In the drawn aspect wall,
this is in contact with the strike, the hoop
pressure is no in which the aircraft strain
hassle is reached. Actually, in maximum
times the stress problem is pretty much
aircraft. As a give up result of tensile forces
appearing within the element wall floor, wall
thinning tasks and outcomes in an odd
element wall floor density, such that the
difficulty wall floor density is most
inexpensive on the element in which the
detail wall surface sheds touch with the
punch, i.e., on the strike distance.

The thinnest component density identifies
the gold modern-day tension that can be
transferred to the deformation place. Because
of worldly quantity consistency, the flange
thickens and effects in blank proprietor get in
touch with at the outer boundary in
preference to on the whole floor. The
maximum anxiety that may be correctly

transferred from the punch to the clean

collections a trouble on the maximum empty
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dimension (first blank length inside the case
of rotationally in percentage blanks). A sign
of fabric formability is the limiting instance
ratio (LDR), defined as the percentage of the
maximum empty diameter that can be
securely drawn proper right into a mug
without flange to the strike length.
Determination of the LDR for complex
components is difficult similarly to as a result
the thing is checked for important locations
for which an approximation is feasible.
Throughout severe deep drawing the fabric
artwork gadgets and moreover it might be
required to harden the components in
regulated surroundings ovens to recover the
initial flexibility of the material.

Industrial programs of this metal shaping
process usually entail complex geometries
with at once factors in addition to spans. In
this type of state of affairs, the term stamping
is used so that you can distinguish some of
the deep instance (radial tension-tangential
compression) and stretch-and-bend
(alongside the proper away aspects) factors.
Deep drawing is commonly accompanied
through numerous one-of-a-type developing
techniques within the press. These different
developing procedures include:

a. Beading: Product is displaced to create

a larger, or smaller sized, size ring of product

past the preliminary frame period of an
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element, usually applied to boom O-ring
seats.

B. Base Piercing: A spherical or shaped
part of metallic is decreased from the drawn
thing.

C. Bulging: In the sticking out manner a
segment of the detail's diameter is forced to
paste out from the bordering geometry.

D. Coining: Product is displaced to create
specific office work inside the problem.
Usually coining must no longer skip beyond
an intensity of 30% of the fabric thickness.

E. Curling: Steel is rolled below a
crinkling die to create a rolled detail.

F. Extruding: After a pilot hollow is
punctured, a bigger diameter punch is pushed
via, creating the metallic to make bigger in
addition to increase in period.

G. Ironing/ Wall Thinning: Ironing is a
way to decrease the wall density of additives.
Typically ironing wants to no longer surpass
a deepness of 30% of the product density.

H. Necking: A phase of the element is
reduced in diameter to a whole lot much less
than the fantastic length.

I. Notching: A notch is lessen into the
open prevent of the issue. This notch may be
rounding, rectangular, or long-established.

J. Rib Developing: Rib growing consists
of growing an inward or out of doors sticking

out rib in the course of the drawing process.
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K. Side Piercing: Holes are punctured
within the aspect wall of the attracted aspect.
The holes might be rounded or designed in
step with requirements.

L. Stamping/ Marking: This approach is
normally made use of to position identity on
an aspect, collectively with an element
extensive variety or dealer reputation.

M. Threading: Utilizing a wheel and
arbour, strings are developed proper right
into an element. This way threaded factors
can be generated inside the stamping press.

N. Trimming: In the Trimming technique,
more metal that is required to draw the
difficulty is eliminated from the completed
factor.

2. RELATED STUDY

Some publication files had been
precisely researched which have directly
relevance with my amusement pastime. A
short dialogue is furnished certain below

Jay N.Mistri, K.D.Kothari, Aura,
Kumar Sharma all [1], are pointed out
bearing on Deep drawing turns into part of
growing way in which sheet steel attracted
proper into die teeth hollow area through
manner of technique of movement of a strike.
So, because of interest of strike favored form
may be obtained. For reduce precise flaws in
deep example method its miles critical to

readjust or range physical likewise to
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geometric specifications of deep instance
manner. Sheet-steel instance is a much better
facility system than lowering or flexing, and
further matters can fail. Nowadays composite
object is very well taken gain of in
production industries because of its better
electric electricity.
KrupalT.Shah, SandipChaudhary,
DarshanK.Bhatt [2], are long beyond over
concerning Deep drawing way is a sheet steel
growing style in which a strike is used to
oblige a diploma sheet metal to go together
with the go with the flow right into the
distance a variety of the strike as well as die
flooring locations. Due to this, the sheet
metal or easy will warped into favored type
like round, conic, or boxed designed element
and also additionally challenging elements.
Chandra Friend Singh,
GeetaAgnihotri [3], are evaluated about Deep
example procedure has absolutely basically
been a vital manufacturing technique to
create car elements of brilliant electricity and
additionally slight weight. There are lots of
machine specs as well as various special
variables which have an effect on product
high extremely good evolved via deep
drawing. Deep-drawing strategies are
executed to provide a mild-weight, too much

electricity, reduced thickness, and moreover

degeneration resistible item. These demands
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will simply raise propensity of wrinkling in
addition to exclusive falling brief problems
in the matters.

P.VenkateshwarReddy,
PerumallaJanakiRamulu, G.SandhyaMadhuri,
DasariGovardhan in addition to additionally
PVS Ram Prasad [4], are assessed pertaining
to Deep occasions way is an outstanding
sized steel developing technique applied in
the sheet metallic expanding operations.
Deep attracting maker has various effectible
method criteria in which a maximum
segment of parameters may be determined to
ensure that a dependable stop item with
known as for mechanical houses will without
a doubt be acquired. Punch forces at the side
of dome elevations are assessed for all the
eventualities.

Kopanathi Gowtham,
K.V.N.S.Srikanth further to K.L.N.Murty [5],
are lengthy checked out regarding various
analytical, mathematical, empirical and also
speculative strategies had been established
on the manner to set up it. This art work info
on the initial degrees of confined thing
assessment (FEA) of a Deep example system.
As the FEM code, the commercially instead
honestly to be had software program

software program software DEFORM-three-
D is applied proper right here. Aluminum

alloy 6061 is acquired deep instance with
preliminary diameter as 56mm.
3. AN OVERVIEW OF PROPOSED
SYSTEM

A transient dynamic analysis is used to

determine the response of a structure

subjected to a time-dependent loading
considering inertia and damping effects. It is
often referred to as a time-history analysis.
The full method in ANSYS uses the full
system matrices to calculate the transient
response at each solution point. The model-
superposition method scales the mode shapes
and sums them to capture the dynamic
response.

Below Figures 6.1 to 6.3 shows the
deformation of the cup at 10, 20 and 30 sec

respectively for the given load.

3/02/2021 10:10 PM
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Fig 3.1 Deformation of cup at 10 seconds.
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Fig 6.3 deformation of cup at 30sec

Below Figure from 6.4 to 6.6 shows the
maximum stress evaluated in leaf spring at
10,20 and 30 sec for a given load.

Fig.3.4 Maximum stress of cup at 10 seconds.

Volume XIII, Issue IV, 2022

March

ISSN: 2057-5688

Fig 3.5 Maximum stress of cup at 20 seconds.

Fig 3.6 Maximum stress of cup at 30 seconds.

Below Tables 6.1 to 6.3 shows the
transient analysis results of cup. From the
results table it can be seen that the
deformation increases with respect to time
and the difference in deformation value
reduces with respect to time. Also the stress
value increases with respect to the time and
the difference in stress value decreases with
respect to the time. The stress value occurred
minimum for the material AL 5083 at 0.9
mm, at 10sec.
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Geometry Time (sec) Deformation Stress Strain
(thickness) (mm) (N/mm2)

mm
10 0.00310 252051 390204
03 20 0.0051328 315041 15036204
30 0.004521 390025 5562e.04
10 1.63e03 21.2023 7.8700e04
071 20 721603 27403 35332e-04
30 28203 31011 39053204
10 20107203 17.236 2830204
09 20 1904 03 19.330 3.0310e 04
30 2.130e-03 723014 3.0338e-04
Transient Analysis of AL 7475:
Geometry Time (sec) Deformation Stress Strain
(thickness) (mm) (N/mm?2)
mm
10 0.0024670 21302 35304
03 20 0.0030458 279653 1107204
30 0.003760 35.064 50015204
10 14803 181672 26710204
07 20 1.906e-03 22673 3.03512c-04
30 2.64e-03 27,601 3.7532¢-04
10 1.1205¢-03 14310 2552e-04
09 20 1.420e-03 16,521 2734804
30 1821e 03 19.6520 29238 04
. .

Transient Analysis of AL 5083:

T Geometry Time (sec) Deformation Stress Strain
(thickness) (mm) (N/mm2)

mm
10 0.0021597 19973 2042004
03
20 0.0028076 75965 3827404
30 0.003454 31957 1711504
10 1.44e-03 15287 2.1808¢-04
0.7
20 1876203 19.874 78352 04
30 730e-03 24361 3.4896e-04
10 1.0734-03 11239 1.649¢-04
0.9
20 13903 4611 7143904
30 17174 03 17.083 2635704

According to plot the maximum Shear stress

of material at 0.9mm,Material Stainless Steel,

minimum at 0.9 mm Material AL-5083, Here

Material Thickness Increasing To Shear

Stress Will Be Increasing it shown in Fig 3.7.

35
- //
g
E
E 20
=
g 15 ==0.5mm
T 10 =&—0.7mm
5 0.9mm
Q - -
10sec 20sec 30sec
time

Fig 3.7 Time Vs Stress.

4. CONCLUSION

From the static analysis results of Cup,
Punch it is seen that the stress values
are increases by increasing the load
and decreases with increasing
the :thickness and deformation values
are increases by decreasing the loads
at geometry thickness 0.9mm for AL
5083 material when we compare
stainless steel and AL7475

From the static analysis results of cup
AL5083 material having minimum
stress value 29.633N/mm? compared
to AL7475 is 33.100N/mm?and
stainless steel is 33.717N/mm?

The static analysis of punch the stress
values are increases by increasing and
deformation values are increases by
decreasing the loads at geometry
thickness 0.9mm for AL 5083
material when we compare stainless

steel and AL7475.

317



h INTERMN A

1 | Bt

OF TE

From the static analysis results of

punch AL5083 material having
minimum stress value 37.101N/mm?
compared to AL7475 is
37.123N/mm?and stainless steel is
33.550N/mm?

The stress values are calculated using
analytically as well as using
theoretically for cup and punch.

The modal analysis the deformation
values are increases by decreasing the
loads. The deformation increases by
increasing the mode shapes of the die.
The maximum deformation at
geometry thickness 0.5mm for AL
7475.

The random vibration analysis the
shear strain value are increases by
increasing the geometry thickness at
0.9 AL5083.

The shear stress values are calculated
using analytically as well as
theoretically for cup.

The transient analysis of cup the
stress values are increases by
increasing and deformation values are
increases by decreasing the time at
geometry thickness 0.9mm for AL
5083 material when we compare

stainless steel and AL 7475.

- " . . H
ATIOMAL J f_. LA L

CHO-ENGINEERING

e So it can be concluded the geometry
thickness is 0.9mm and material is
AL 5083 is best and punch material
AL 5083 is the better material.
FUTURE SCOPE OF WORK

e Finite element analysis based

simulation has been done using
ANSYS for the single stage drawing
process.

e The effect of parameters on the
wrinkles, thinning and formability
quality characteristics of single stage
drawing process has been done.

e Further research is needed to study
and develop predictive models for the
other responses, such as bend

allowance and residual stress for AL

sheets.
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