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Abstract— In this project design of different component by
the design procedure and generate assembly of press. They
are analysis to improve their performance and quality of
output of press. Using the optimum recourse to designing the
hydraulic press component can effect reduction in the cost by
optimizing the material. So in this project consisting of
weight minimization of H — frame type of hydraulic press.
Here we use FEA implementation of analysis and
optimization of hydraulic press.
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I. INTRODUCTION

H — Frame of hydraulic press is a machine using a hydraulic
cylinder to generate a compressive force. I-beam frame and
cylinder and piston are the main components of the hydraulic
press. In this project h - type hydraulic press different
component designed by the design procedure. And analysis
of hydraulic body structure to improve its performance and
quality of output.

Structure analysis has been applied on hydraulic
structure body by using analyzing software ANSYS. An
integrated approach has been developed to verify the
structural performance, factor of safety and stress distribution
are plotted by using ANSYS software. According to the
structural values the dimensions of the I-beam frame and
different supporting plate are modified to perform the
function satisfactory.

The hydraulic press depends on pascal’s principal.
The pressure throughout a closed system is constant. At one
end of the system is a piston with a small cross-section are
driven by a lever to increase the force.

Il. H-FRAME HYDRAULIC PRESS

These presses are made out of structure steel materials, stress
relived after fabrication and machined for accuracy. This
press Number of application such as banding, punching,
drawing, etc.

Fig. 1: H — Frame hydraulic 20ton press
A. Component:

Piston
Supporting plate - 1
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Clamp platform

B. Problem Statement:

Analysis the 20 ton hydraulic press finding the equivalent
stress, total deformation and factor of safety. And after the
factor of safety it’s more than 2.5 then we will be overweight
structure so, try to keep it in near than 1.5 respect to standard
factor of safety. So that its weight reduction and finding the
maximum equivalent stress and total deformation in the
optimization design.

C. Step of the Methodology Optimization:

1) Step-1:- According to the dimensions of the H-frame
hydraulic press for before optimization have been used
to model in ANSYS.
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2) Step-2:- Applied constraints and maximum load to find
the maximum stress induced in the hydraulic press. And
also applied analysis step size.

3) Step-3:- Transient analysis done.

4) Step-4:- the result obtained from analysis are checked for
the validity and material optimization carried out.

I11. SPECIFICATION OF MATERIAL OF PRESS

Material Structure steel
Density 7801 kg/m3
Ultimate tensile strength 841 MPA
Poisson’s ratio 0.33
Young’s module’s 2*10% N/mm?

A. H-Frame Hydraulic Press before Optimization
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Fig 2. Isotropic view of hydraulic press
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B. Optimization of Press Machine Component:

The idea for optimizing a structure is to modify the size of
structural members. l.e. use size parameters (plate thickness)
as design variable in the optimization process. This approach
is called the sizing optimization method. A realistic to check
different thickness of part can be used and check the stress in
acting in press. An also check the redesign the supporting
plate, I-beam to find an optimal design for minimizing weight
and deflection, maximizing safety, minimizing the cost of
products.

A: Transient Structural

Figure .
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Fig. 3: Equivalent stress in 20 ton hydraulic press

C. Result for before optimization

Maximum stress distribution obtained at working plates
before optimized dimension is 90.6

A: Transient Structural
Figure
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Fig. 4: Factor of safety in 20 ton hydraulic press
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D. Results Obtained before Optimization:

—  The maximum equivalent stress = 90.6 MPA

—  The maximum displacement = 300 mm

—  The factor of safety = 2.7

— Now by analytical the maximum stress induced in press
is calculated.

— Therefore the thickness of I-beam, upper & lower
supporting plate, supporting plate-1,2,3,Platform, piston
plate and all component of press go for further analysis
and material optimization.

IV. NEED FOR OPTIMIZATION

Where the need for optimization plays a very important role
and the best possible solution has to be delivered within the
available resources and constraints. Most of the optimization
problem are made up of three component:

1) An object function, which we went to minimization or
maximization. This paper define in minimizing the
weight of material of the press body.

2) Asetof design variables that affect the value of objective
function.

a) Geometry of press

b) Used material

¢) Displacement

d) A setof constraint
a) Applied load

A. Result for after Optimization:
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Fig. 5: Equivalent stress in 20ton hydraulic press
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B. Results Obtained after Optimization:

H:33

Safety Factor

Type: Safety Factor
Tirne: 3

26/03/2018 8:35 AM

15Max

Ul

5

15759 Min
0

2
0.00 1000.00 2000.00 {nrm) ‘TI
500,00 150000 '
Fig. 6: factor of safety in 20 ton hydraulic press
—  The maximum equivalent stress = 158.63 MPA
—  The maximum displacement = 300 mm
—  The factor of safety = 1.575
—  The maximum stress induced in the machine frame is far
below the yield stress of structural steel is i.e. 250 MPA
— The factor of safety = yield stress / maximum stress
induced in the machine.
= 250/158.63
=1.58
Our purpose is to keeping factor of safety Between
1.5 to 2.0 without affecting on performance of hydraulic
press. This has been chosen from reference data.

V. COST ANALYSIS

The mass for optimized design of material is calculated
directly in cero 3.0

A. Volume of Different Part

Orlg_mal Optimized Weight
Sr. design ! .
Component . design reduction
no. weight weight (kg) (ka)
(kg)
1 Stiffener 4.26 0 4.26
2 | —beam 34.47 23.16 10.27
U. &l
3 supporting 8.94 4.47 4.47
plate

4 Plate - 1 10.47 3.49 6.98
5 Plate - 2 4.39 1.40 2.99
6 Plate — 3 2.67 0.76 1.91
7 | Piston plate 21.30 14.19 7.11
8 Platform 62.47 34.07 28.40
9 | C—channel 4.44 1.86 2.58
10 | L —channel 2.24 0.91 1.33
11 | L- clamp 0.16 0.06 0.1
12 Gland 4.43 2.43 2
13 Piston 24.28 23.31 0.97
14 Cylinder 15.26 15.26 NILL
15 Total 204.14 125.425 78.72

Table 1: Weight of component
Percentage of weight reduction
= (weight reduction/original design weight)
= (78.722/204.148)
= 38.56%

VI. CALCULATION OF COST REDUCTION FOR H— FRAME
TYPE HYDRAULIC PRESS

A. Total Cost before Optimization

Material cost per kg = Rs.50

Fabrication cost per kg = Rs.30

Material cost for 204.148 kg = Rs.10207.4
Fabrication cost for 204.148 kg = Rs.6124.44
Total = Rs.16331.4

B. Total Cost after Optimization

Material cost per kg = Rs.50

Fabrication cost per kg = Rs.30

Material cost for 125.425 kg = Rs.6271.25
Fabrication cost for 125.425 kg = Rs.3762.75
Total = Rs.10034

C. Cost Reduction of Hydraulic Press

Percentage of material cost reduction
= (16331.4-10034)/16331.4*100
= 38.54%

VII. CONCLUSION

In this project design of h frame type hydraulic press with
design that have been optimized by using ANSY'S software.
It has been demonstrate that, under the same loading
conditions, constraints.

It has been shown a 38.56% weight reduction &
38.54% cost reduction of the h — frame type hydraulic press,
which was achieving by changing the thickness of different
component of h - frame hydraulic press without
compromising quality of output.
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