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ABSTRACT

Hydraulic Press is one of the oldest basic machine tools. In its modern formgis well adapted toypress work ranging
from coining jewelry to forging aircraft parts. Hydraulic Deep Drawing Presses are widely used for industrial sheet
metal forming today. Small manufacturers of drawn parts and supplieks of the automotive industry especially
appreciate these machines because of their high flexibility in progcess design. As wide range imishapgs of products is
manufactured, so for this application different forces are requiredsDue to contintuous,change in these forces there is
change in deformation and Equivalent stresses of machine frame-which affect theimaintenance of machine. To
overcome this optimization of machine frame is€quir€d, which can be done by using CAD tool such as Pro

Engineer and analyzed it in CAE tool such as ANSYS.

Keyword: Hydraulic Press Machine, Optimizationg/Analysis of Machine Frame, Frame Modeling,
Stresses in Machine Frame.

I. INTRODUCTION

The mechanical pressas been the first choice ofimanyapress users for years but now a day by increasing demand of
product. As modernhydraulic presses «0ffer good performance and reliability, the use of Hydraulic Press is
increased. As Hydraulic press machine use several load capacity to convert sheet metal into desired product. These

presses came in manual made'ef operation as per user requirement[1].

There are variations in load capacity of Hydraulic Deep Drawing Press Machines. Such as 30-ton Hydraulic press,
60-ton Hydraulic press and depend/upon user requirement. So by applying this load capacity on sheet metal desired
output is obtained but this capacity also has adverse effect. We worked on 40-ton Hydraulic Press Machine in the
INDUSTRY.

There are various products which are manufactured by the machine of different shape and size, so there is variation
in the forces which are acting on machine structure. Due to such variation there are certain deformations and
equivalent stresses acting on the machine structure. So our aim is to reduce these deformations and equivalent
stresses. This can be achieved by optimizing machine frame parameters such as frame thickness or providing extra
support to bottom. The design of the machine frame is done using PRO ENGINEER WILDFIRE 5.0. All the
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dimensions which were required during designing were taken directly from the machine itself. Then we imported the
design to ANSYS. In ANSYS there are mainly three processes, which are-preprocessing, solution and post
processing. Preprocess consists of Material Selection, Geometry, Meshing of Frame. In solution step it computes the

unknown values. Post processing includes plotting the result obtained from finite element solution

I1. PROBLEM STATEMENT

Many Industries are mostly concern with manufacturing of houseware utensils. Jhey, manufacture houseware
utensils of different shapes and sizes using same machines. Due to variation in shapes of product, force of different
magnitude is required. Due variation in forces, there is deformation and change inyequivalent stresses which produce
more maintenance cost of machine and produce defect in product.lt is required to eliminatehis effect andireduce the
maintenance cost of machine as well as product defect. So we havestoyredesign the machine frame where more

defect is observed and optimized it.

I1l. MATERIAL PROPERTIES
Table 1. Material Properties

SR.NO. PARAMETER DESCRIPTION
1 MATERIAL GREY CAST IRON(GRADE 25)
2 YOUNGS MODULUS(E) 1.1X10° MPa
3 DENSIEY 7.2X10°Kg/mm?
4 POISSON’S RATIO 0.28
5 ULTIMATE TENSILE STRESS 250 a

V. MODELING OFMACHINE FRAME

Pro/ENGINEER, Wildfire enables you to create solid model representations of your part and assembly models.
Pro/ENGINEER Wildfire 5.0 gSipoewerful software used to create complex designs with great precision. The design
intent of any three-dimensional (3D) model or an assembly is defined by its specification and its use. You can use
the powerful tools of Pro/ENGINEER Wildfire 5.0 to capture the design intent of any complex model by

incorporating intelligence into the design.

Once you understand the feature-based, associative and parametric nature of Pro/ENGINEER Wildfire 5.0, you can
appreciate its power as a solid modeler. For modeling of Machine Frame we prepared component of the machine
model in Pro/ENGINEER Wildfire 5.0 by taking its original dimensions. We modeled following component in
Pro/ENGINEER Wildfire 5.0.
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2 bolts

3) machine table
Then these parts assembled in Pro/ENGINEER Wildfire 5.0. We took the actual dimensions of model from the
Company. The machine dimensions are 750mm x 500mm x 1855mm. The machine frame thickness is 20mm. From
dimensions, we generated the 3D Model in Pro/ENGINEER Wildfire 5.0. It has four supports on which machine rest

on the floor. Frame has fillets at each corner. Also the two guideways on which machi slide which is fitted by

means of nut and bolts. We saved the IGS file of prepared model for analysis

B
Model Troa 'w ¢ F___'] ‘:
Ko PRT_CEYS_DEr -

v ) Extrude 1

[ Sheton 4

D Round 1
Léxy
hd g"’ Extructe 2
= Sheteh 2
by =14
v o) Extrucie 3
= Sweten 3
w o Extrude 4
= Skech 4
)
w o0 Extrude 6
[ “netch %
v o Extrude B

m Sheteh 6

v o) Extrude 7
[ sketch 7

¥ ) Extrude &

= sketch o

U 1
v o) Eetruce 9

me CAD Model

— Post Processing

In preprocessing step we meshed the frame by using tetrahedron patch conforming meshing method as well as we
applied boundary condition. In solution phase solver solves the given model and compute the result required. In Post

processing phase we get graphical representation of found solution.
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5.1 Meshing Details
Meshing is important steps in FEA as discretize the
Method. The tetrahedron has 1

taken as medium in order to have

del. We had applied Tetrahedron Patch [3] Conforming
es in each element. lement size was taken as 10mm and relevance was

lement Solid 18 used for meshing.

ing Details
Tetrahedron Solid 187

10mm

Medium

Medium

Transition Fast

No. of Element 121664

No. of Node 215964

258 |Page

WWW.ijarse.com




International Journal of Advance Research In Science And Engineering http://www.ijarse.com

IJARSE, Vol. No.3, Issue No.11, November 2014 ISSN-2319-8354(E)

5.2 Boundary Conditions

11 rce applied on the machine table

Frame Assembly has been analyzed unde

which is uniformly distributed on the table.

Fig. 4. Boundary Conditions
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5.3 Static structural analysis result
It shows the graphical representation of Equivalent stress and Total Deformation in Colors. It shows the blue color at
safe region where as red color on critical region. Also it shows the animation of how the frame is going to deform

under the load or how Stresses induced in frame. A static load of 112kN is applied on machine table in Fy direction

and uniformly distributed on table. Following results are obtained

3470813 My

Fig. 7. Press Machine

The Red Circle shows area of maximum equivalent stress and the Blue circle shows maximum total deformation

area.
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VI. DESIGN MODIFICATION

The existing frame shows the maximum total deformation 0.016088 mm and maximum equivalent stress is 11.28
MPa. So the modification is done by reducing the frame thickness as well as providing supports.We redesigned the
model by reducing the machine frame thickness to 15mm and then by reducing frame thickness to 10mm. We saved

the .1GS file of that model for analysis.
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Fig. 10. Equivalent stress Fig. 11. Total Deformation
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VII. OBSERVATIONS
Table 3. Observation Table

Maximum Equivalent Stress at Maximum Total Deformation of machine
Model .
machine frame (MPa) frame (mm)
20mm thickness 11.28
15mm thickness 10.169
10mm thickness 10.724

20mm thickness with
support

10.554

15mm thickness with
support

13.534

10mm thickness
with support

VIII RESULTS
e  Existing Machine frame ass al deformation of 0.016mm

MPa.

mbly shows maximum
e Maximum Equivalent stress i machine frame is

The modified design shows deformation as well as von misses stress within the acceptable limit of
requirement.
e As frame with 20mm thickness with support shows safe result among all modifications so frame model 20mm

thickness with support is the optimized & safe model.

REFERENCES
[1] Smith & Associates, Hydraulic Presses, C07 (1999): 1-19.

262 |Page

WWw.ijarse.com




International Journal of Advance Research In Science And Engineering http://www.ijarse.com

IJARSE, Vol. No.3, Issue No.11, November 2014 ISSN-2319-8354(E)

[2]

(3]

[4]

[5]

(6]

Harald LOHSE, Jurgen WEBER, Simulation-Based Investigation of the Energy Efficiency of Hydraulic Deep
Drawing Presses, HIDRAVLICNA STISKALNICA 19 (2013): 116-124.

S D Kamble, Prof. A S Todkar, Structural Analysis For Frame Of A Machine Tool —Edm Using Cae Tools
Through The Evaluation Phase Of The Design, International Journal Of Advanced Engineering Technology E-
ISSN 0976-3945 (2013): 7-10.

A. G. Naik, N. K. Mandavgade, FEA Implemention In Analysis And Optimization Of Top And Bottom Frame
For Hydraulic Cotton Lint Bailing Press, International Journal of Scientific & E ing Research Volume 3,

Issue 7 (2012): 1-8.

S.K.Hajra Choudhary, A.K.Hajra Choudhary, Nirjhar Roy, Element of Vol. Il Machine
Tool (Mumbai: Media Promotion and Publisher PVT. LTD. 2009)
Faculty of Mechanical Enginerring PSG College of Technolo, : alaikathir

Achchagam.2005.

263 |Page

WWw.ijarse.com




