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Abstract

Press finishes are used to produce the component in large length, lacking
coating metals where particular component reached depends upon press
form creation and its arrangement. In this place study an attempt is created
aware learn press service form design, fabrics, manufacturing secondhand
for press form and Design estimations complicated in it. In this work, an
actual time for action or event design of a natural Earsplitting press tool is
created in addition to study with various clip angles place the productivity
is a Pierce dent and notch dent. News service machine is of machinelike
type of 200 heap. Punch and Withers mainly made from brace alloys.
Established element composition they are top-secret in P type, D type, H
type. of all D type is bearing same allotment which obliquely gangs more
substance. They are mainly secondhand for making of finishes. In this
place the problem affidavit of project is two integrate these two biting and
notching movement. Which is immediately production individually i.e.
two painful by individual punch and two notching movement
accompanying another punch. Based on the changeless reasoning of
punches in creo parametric accompanying different shapes we can decide
that the Von Mises Stresses create for all the punches accompanying radial
draft is shortest and likewise dislocation is shortest as compared to
different shape of punch. So punch accompanying branching draft is
selected for the punch design. Exploratory confirmation is amounted to the
future purview.

Keywords: Compound Die, Material Collection, Wither Design,
Displaying, Cost Estimation, Changeless Reasoning of Punch

1. Introduction

Metal making is individual of the production processes that are almost chip less. These
movements are for the most part completed activity by the help of presses and press finishes.
These movements involve deformity of metal work pieces to the asked diameter and shape by
requesting pressure or force. Presses and press tools further volume production work. These
are thought-out fastest and most efficient habit to form a coating alloy into done products.
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Present the question report of project is two combine these two fierce and notching
movements. That is immediately manufacturing alone that is two blaring by one punch and
two notching movement accompanying another punch.

.

l‘

Figure 2: Fierce Punch
Types of Dwindles:
Dwindles are top-secret by type of operation act & by type of building of expire.
1. According to movement expires are top-secret as beneath:

a) Hateful Dwindles:-Blank expire, Piercing wither, shearing expires , slitting dies, lancing
withers, cutting withers, Trimming withers, notching dwindles etc.
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b) Making Dwindles:-Bending Expires, Deep draw, stamping withers , embossing
dwindles, Press breaking dies etc

2. In accordance with manner of operating:-

a) A plain expires to perform alone movement.
b) Multi movement die -these expires are devised to act more than individual movement in
individual stroke of run into. These are further classified as beneath.
1. Compound Expire
2. Consolidation Die
3. Liberal Dwindle
4. Transfer Wither

1. Compound Withers:

It is the die at which point two or in addition to two movements may be achieved agreeing
station (incisive operation).This expire is deliberate as incisive dwindles in which various
movements like biting & blanking will happen agreeing station. This expire is more correct &
economically in mass production .Usually for this type of expire & allure operation
completed activity on machinelike press. for instance Clutch plates, Washer etc

2. Consolidation Wither:

It is consolidation expire in which in addition two movement grant permission be completed
converging station that is hateful movements and forming movement. for instance Some cup
formed produce (water bottle).This die is not excessive correct & inexpensive in volume
production.

3. Progressive Die:

Liberal wither has succession of station at each station one movement on work piece inside
individual stroke of press gadget & each time ore strip is transfer to next station. for instance
Rough projection (piercing movement converging station and blank movement at next
station).

4. Transfer Die:

Different liberal wither the metal strip is feed to a greater extent from individual station to
another. In transfer expire the already cut blanks are feed automatically from individual
station to next station. for instance Bike chains , Carburetors hole etc.

Standard of alloy hateful (mechanics of shearing):- The incisive of coating ingot in press
work is shearing process. Punch is alike shape of the die beginning but the breach middle
from two points the punch and die named as consent. As punch request pressure on metal
strip therefore material enters into dwindle crater before material is subjected to two together
pliable and compressive stresses when it crosses adaptable limit then later 1/3rd (individual
triennial) of material girth then this material catch break this only likely by providing
optimum consent middle from two points punch and wither .If there is no best green light
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before a suggestion of correction fracture material will catch bend. So there is need to
determine best clearance ‘tween punch and dwindle.

3
Compressive

e

Figure 3: workings of shearing
2. Related work

Vishwanath M.C - The pick of some multioperation finish, such as liberal expire or mixture
Die , is substantiated for one law that the number of movements achieved accompanying
individual management of the stock and produced part is more inexpensive than result by a
order of alone operation dwindles and any of management for each distinct dwindle(Gravari-
Barbas & Graburn, 2016; Mallick, 2007).

The finish wear curve obtained by Hogman shows the connection middle from two points
finish wear and punch- expire clearance. Figure 4 shows that skilled is an optimum hateful
clearance that gives the smallest finish wear for a likely coating material and thickness(Bak et
al., 2018).

Chipping

arV

8 10 12 14
Cutting clearance, % of strip thickness

Figure 4: Friendship middle from two points tool wear and punch wither approval got
tentatively when blanking Docol 1400DP,1mm dense by researcher (Kumar et al., 2015).

S.Y.Luo expounds Back Pressure Plates are necessary if the pressure on punch exceeds
245N/mm2 and further secondhand if the punch width is less than four periods the stock
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thickness. The calculating imitation electronics has sufficiently ripened and Subramanyam
Pavuluri Stress reasoning allows the designer to capably corroborate character, security,
performance of the devised fruit. By utilizing the SOLID everything spreadsheet the study is
performed. In this place spreadsheet itself gets own limits if we recommendation the pressure
value, choice of material (Singh et al., 2015). The result is:

e The part deforms in displacements
e The device is changeless and constant over period
e The continual stress strain connection in material

3. Selection of material for application

Press tools are mainly fashioned utilizing HCHCr, Steel alloys accompanying extreme
element. But before that based on many determinants like cost, substance, severity, strain and
many limits selection endure ought. The matters used are mainly picked are D2,
EN31.Temperate Fortify is used as upholding plate. Other than those matters like D3, high
carbide matters, chromium steels and speedy steels are again used.

D2 Gird: This alloy is individual of the Cold Work, extreme element, high chromium type
finish steels. D2 is a deep thickening, very wear resistant alloy(Vishwanath et al., 2013). It
hardens upon chill so concerning have minimum falsification later heat treatment.
Secondhand for long haul delay applications place wear opposition is main, to a degree
blanking or making dwindles and fiber rolling dies(Subramonian et al., 2013).

Table 1: Shows Material features for various plates

Sr. No| Description of Item | Material Selected
1 Punch & Die Block | D2 steel
2 Stripper Cold rolled mild steel
3 Die Back Plate Oil hardened steel
Punch Back Plate Oil hardened steel
5 Guide Pillars  &| Carbon Steel & Hardened ground
Bushes steel
Punch Holder Mild Steel
Top &Bottom Plate | Mild Steel
Allen Key Bolts Mild Steel

4. Calculation of Simulation design

Force Calculation:

The plate is 10mm width at which point two harsh gap and two score of same
characterization must be interrupt individual stroke of smash(Tian et al., 2020).
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The factor of profile is presented beneath.

|
16.00 -«

Figure 5: Perforated chance 1, Penetrated hole 2, Indents 1 and 2
Perforated chance 1:-
perimeter = 2x68 + 2nR = 2x68 + 2nx16 = 236.53mm,

Cutting force=perimeter x thickness of raw matl. x shear strength of matrl.=236.53 (mm) x
10 (mm) x28.28 (kg/mm?2)=66.89 ton,

Stripping Force (50% of cutting force maximum)=33.44 ton

Total Cutting force for Pierced hole 1= Cutting force +

Stripping Force =66.89 + 3.44= 100.35 ton Pierced hole 2:- perimeter=2x36+2nx14=160mm,
Cutting force=45.23 ton,

Stripping Force (50% of cutting force maximum)= 22.31 ton

Total Cutting force for Pierced hole 2= Cutting force +

Stripping Force =45.23+22.31=67.84 ton

Notches 1 & 2:- Perimeter=50+2x32.76=115mm, Cutting Force=32.5ton, Stripping
Force=16.02 ton

Total Force =32.5+16.02=48.71x2=97.52 ton
So,
The total force required =100.33+67.84+97.52 =265 ton

5. Designing and modeling of Die

Die Thickness = V(cutting force) = V(265) = 64mm

Stripper thickness= 0.5die thickness + thickness of raw matl. =42mm
Die Back Plate thickness= 0.5stripper thickness=21mm

Bottom plate thickness=1.5 x Die thickness=96mm

N -
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Punch holder thickness=stripper thickness=42mm

punch back plate thickness = 0.5 stripper thickness=21mm
Top plate thickness=1.25 x Die thickness=80mm

No. of bolts & Sizes:-

© NG

Size of bolt = dc

Stripping force=n/4 dc2 x n x shear strength of bolt n=no. of bolts required shear strength of
bolt=55 to 56 kg/mmz2 for mild steel & bolts are made from mild steel n=8

132.5 x 1000= /4 dc2 x 8 x 56 dc=19.4mm

So choose the bolt of M18

9. Minimum wall thickness=1.5dc+10=37mm

Top Plate and Base Plate: Both are dense plate that is promoted for advocating other die
component. The base plate that is established at lower constituent the press mechanism and it
is appropriated for secure press apparatus on automobile tables(Milgrom & Roberts, 1990).

The Top Plate that is linked at of top of press means and it is to punch newsgathering
organization ploy to the slam of the apparatus(Sharma, 1999). Both plates are exploited for
judgment and advocating the bite the dust gather.

Figure 6: Top Plate

Figure 7: Base Plate
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Back Plate (Die and punch): These are likewise named as pressure plate. Two together are set
S0 extrasensory perception of strain doesn't turned out expected upon punch possessor in
addition to pass on(Suchy, 2006). Two together plates circulate the strain over expansive
domain and so the capacity of tightness on punch also as pass away plate can be curbed
(Belittle hateful capacities).

Figure 9: Pass away Back Plate

Die Plate & Stripper:

Pass away plate: It is the female piece of reporting implement. It contains pass away pit for
necessary part(Luo, 1999).

Dancer who provides erotic entertainment:- It is a plate backed over the pass on plate the
fundamental competence of dancer who provides erotic entertainment in this manner

To direct coarse substance strip.

It also guide page and punch.

To remove the stock from arrive the wake of intelligent or blank thus activity.
To hold valid stock in incisive or building actions.

Eall O
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Figure 10: Die Plate

Figure 11: Dancer who provides erotic entertainment
5. Punch and Punch keeper:

e Punch: A punch is a male individual from complete pass on that mates or acts had
connection with the female die to deliver an ideal consequence upon the material
being processed.

e Punch keeper: For climbing punch by screw or implanting or bestowing an openings.

Figure 12: Pierce punch, indent Punch keeper
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These elements of pass away are likely for the arrangement of the lower and above piece of
the die. It should endure entertainment all along continuous invention. Standard elements of
these parts are employed for fear that assembling wouldn't be an issue when these are freeing
careful.

Figure 13: Aide support points, guide thorny bushes, Allen key
7. Various elements are:

. Plug: To stop the strip

1. Pilot: Promoted for addressing the punch

I11.  Comedian who sets up joke: It is utilized for feed the ingot strip into press tool
by concerning matter or set up.

8. Assembly:

02150 <H T2P.
10 ) THREKS{SO
RILLCA3 000 THRU

M2021S0 -H 147 TH
RILL (18 OGN THRUSCIN HO

Figure 14: Assemblage
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6. Cost Estimation Calculation

Sr.no | Material Cost per Kg (Rs)
1 D2 steel 250
2 Cold rolled mild steel 120
3 Oil hardened steel 180
4 Oil hardened steel 180
5 Carbon Steel & Hardened ground 150
steel
Mild Steel 55
Mild Steel 55
Mild Steel 160

Die Block:

Material Cost = Mass x material cost/kg in Rs = volume x density x 200
= (0.3745x0.320x0.064x7810) x 200 = 60kgx 200 = Rs.1200

Wire cutting cost = Surface area of cutting x wire cutting 20 paise /sq.m
= 47713.92x 0.20 = Rs.9543

Grinding Cost = Rs.4000
Drilling Cost = Rs.2000

Hardening Cost = Mass of Material (kg) x Cost of Hardening 100 Rs./kg
= 60 x 100 = Rs.6000

Total cost for Die Block
= Material Cost + Wire cutting cost + Grinding Cost
+ Drilling Cost + Hardening Cost
= 1200 + 9543 + 4000 + 2000 + 6000 = Rs.22743

Bottom Plate:

Cost for Bottom Plate
= Material Cost + Wire cutting cost + Grinding Cost
+ Drilling Cost + Hardening Cost
= (182x55) + (797x96x0.2) + 4000 + 3000 + (182x100)
= Rs.50513

Stripper Plate:

Cost for Stripper Plate
= Material Cost + Wire cutting cost + Grinding Cost
+ Drilling Cost + Hardening Cost
= (20x180) + (745.53x0.2) + 4000 + 2000 + 2000 = Rs.11750
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Stock Guide:

Cost for Stock Guide = Material Cost + Drilling Cost + Hardening Cost
= (5.66x55) + 1000 = Rs.1622

Punches:

Cost for Punches
= Material Cost + Wire cutting cost + Grinding Cost
+ Hardening Cost = (10.5x200) + (80128x0.2) + 8000 + 1050
= Rs.25286

Punch Holder:

Cost for Punches
= Material Cost + Wire cutting cost + Grinding Cost
+ Drilling Cost + Hardening Cost
= (20x55) + (14217x0.2) + 4000 + 2000 + 2000 = Rs.11944

Punch Back Plate:

Cost for Punch Back Plate = Material Cost + Grinding Cost + Drilling Cost
= (20x180) + 4000 + 2000 = Rs.9600

Top Plate:

Cost for Top Plate = Material Cost + Grinding Cost + Drilling Cost
= (152x55) + 4000 + 3000 = Rs.15360

Guide Pillars:

Cost for Guide Pillars = Material Cost + Grinding Cost = (30x180) + 2000
= Rs.7400

Allen Key Type Bolt:
Cost of Allen Key Type Bolt = Material Cost = Rs.3621
So, The Total Cost Required for Press tool Design (approximately) = Rs.1,74,786
7. Evaluated results and discussion

7.1. Methods for Diminishing Incisive Capacity For this, two methods are usually
utilized: clip and stumbling of punches.

1. Cut: The functioning essences of the punch or kick the bucket are ground off for fear
that these forbiddance stay organize accompanying the flat plane however are tend
toward it. This point of trend is named cut. This diminishes the domain in cut at some
one time and excellent capacity is considerably less. It power lessen by still much 50
%.Unspecified area reasonable, binary shear should be exploited so two together cut

Vol. 71 No. 4 (2022) 4054
http://philstat.org.ph


http://philstat.org.ph/

Mathematical Statistician and Engineering Applications
ISSN: 2094-0343
2326-9865

faces kill the side pushes that each starts. As long as that the shear is very monstrous,
voice 2t or 3t, the prominences of the instruments will turn out to be extravagantly
passionate and bound to split continuously without some question. Ever the cut should
be fundamentally equivalent to the rate combination.

2. Stumbling of punches: As an impact like shear maybe taken by marvelous not
completely two punches that all work in individual stroke of press. The punches are
arranged accompanying the aim that one doesn't introduce the material as far as the
individual above it has infiltrated through. Essentially the hateful burden maybe
decreased about 50%.

Calculation of Actual Reduced Force by Giving the Shear on Punches:
When shear is provided on punch or die, then
Punch travel = K X t + Amount of shear (I)
Where | = total inclination or shear on punch or die
Work done = F X {Kt + I},
Where F is the actual cutting force and it will be less than Fmaximum.
Since work done remains the same, therefore we have F x {Kt + I} = Fmaximum X Kt
Orl = (Fmaximum — F) x Kt/F
and F = (Fmaximum x Kt)/( Kt + I)
The above is true for single and double shear.
When Shear of t/3
F = (265 x 0.3 x 10)/(0.3 x 10 + 3.33) = 125.59ton
when shear of 5mm
F = (265 x 0.3 x 10)/(0.3 x 10 + 5) = 99.37 ton
when Shear of of 10mm
F = (265 x 0.3 x 10)/(0.3 X 10 + 10) = 65 ton
when Radial Shear
F = (265 x 0.3 x 10)/(0.3 x 10 + 1.5) = 176.66ton
7.2. Analysis for Punch:

By resorting to the Creo Parametric compute case is performed. In this place commodity it
we set the info force consider, conclusion of material.

The result is:
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Von Mises stresses.
Displacement magnitude fringe.

Principle stress vector.

Flattened holel:

Figure 15: shows Von Mises stresses, Relocation length outskirts, Rule pressure heading
presented in punch with no clip.

Figure 16: shows Von Mises stresses, Destroying extent outskirts, Direction stress heading
generated in punch with 3.33mm cut.

Vol. 71 No. 4 (2022) 4056
http://philstat.org.ph


http://philstat.org.ph/

Mathematical Statistician and Engineering Applications
ISSN: 2094-0343
2326-9865

Figure 17: Shows Von Mises stresses, Deportation range periphery, Direction stress heading
constituted in punch accompanying 5mm shear.

Figure 18: shows Von Mises stresses, Destroying length periphery, Standard pressure
heading forged in punch accompanying 10mm cut

Figure 19: shows Von Mises stresses, Discharge height outskirts, Standard pressure heading
created in punch accompanying extensive clip.
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Table 2: shows Von Mises stresses created in colossal punch accompanying miscellaneous
cut

punch | . punch | punch | punch
with ) with with with Plain

3.33mm S5mm | 10mm | radial

shear shear | shear | shear

on Vilses stresses Generated In Funcn wi

different shapes
SN0

force in ton

punch with 5mm
shear

[ Strcs‘ in mpa

punch with 10mm
shear

Von Mi

Figure 20: Drawing shows Von Mises stresses conceived in massive punch accompanying
various clip
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Table 3: shows removal caused in tremendous punch with miscellaneous clip

punch | punch
Plain
punch

lspacemen Generated in Punch with different
shaes sr.no

3.33mm shear

force in ton

punch with 5mm
shear

e ———punchwitl

10mm shear

punch with

Figure 21: Drawing shows dislodging devised in huge punch accompanying various clip

Massive punch accompanying 3.33mm clip has slightest Von Misses Stresses when differed
accompanying various states of punch Anyhow Dislodging is plenty high when differed
accompanying various states of punch. Also the regulating of cut punches when compared
accompanying spiral clip is bothersome. Subsequently we can't pick the punch accompanying
3.33mm draft for the plan. So the Von Mises Stresses produces in punch accompanying
extensive clip and replacement is most discounted when differed accompanying different
state of punch is chosen for the punch plan

Similarly motionless test for score punch and little punch is captured below

CutPunch 1 & 2:
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Table 4: shows Von Mises stresses presented in score punch accompanying differing clip

punch
with

3.33mm

shear

Figure 21: Drawing shows Von Mises stresses created in score punch accompanying
differing clip.

Table 5: shows elimination presented in score punch accompanying miscellaneous cut
punch

with

radial

T OO C PR
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15pacemen Generated in nofch P ch

|

force in ton

mm C'I'I'IIJ

{

5mm shear

punch with

i}i!-il} aLLIult

Himmrshear—

Figure 22: Chart shows destroying created in score punch accompanying miscellaneous clip

The Von Mises Stresses produces in score punch accompanying extensive draft is smallest
and moreover discharge is most minimal when compared accompanying different state of
punch. So punch accompanying extensive draft is preferred for the punch plan.

Small Punch:

Table 6: shows VVon Mises stresses constructed in little punch accompanying differing shear

punch
with
radial

3.33mm shear

tr::l-w i

force in ton

“1

> punch with
o Smim shear

Von Mi

Figure 23: shows VVon Mises stresses caused in little punch accompanying differing clip
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Table 7: shows destroying designed in little punch accompanying miscellaneous cut

punch
with

radial
shear

Displacement Generated in small Punch
with different shapes——srno

['i [1[1[ ™ i[t[
3.33mm shear

force in ton

punch with
5mm shear

ement in micron

10mm shear

punch with

Phain punch

Figure 24: shows removal presented in little punch accompanying differing clip

The Von Mises Stresses produces in little punch accompanying spiral cut is smallest and
moreover removal is most reduced when compared accompanying different state of punch.
So score punch accompanying extensive draft is preferred for the punch plan.

8. Conclusion

Newsgathering organization burden wonted for the activity is over surplus of the tool that
endures. So it be necessary to appropriate few capacity decrease method so it wash for its
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current press heap motor. Also the numerical likeness of the machinelike press and the
projected linked press instrument is amazing.

In view of the changeless test of punches in creo parametric accompanying differing shapes
we can reason that the Von Mises Stresses produces for each individual of the punches
accompanying extensive Clip is most reduced and moreover dislodging is also slightest when
differred accompanying different state of punch. So punch accompanying spiral cut is
preferred for the punch plan. The tools commonly caused utilizing brace composites. Because
element sythesis they are organized in P type, D sort, H type. of all D kind is bearing same
rate that obliquely forces more strength. They are fundamentally handled for making of
apparatuses.
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