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1. Introduction

In the large caegory of conventiond madines for plastic deformation, the medanicd
presss have the largest use. So, the mechanicd presss, and espedally the “C’-bed presss,
represent oneof mgjor trend in designing, based onsevera advantages.

Thebel is the base element of amecdhanicd press havingtherole to
sudain the cinematic assembly and to convey the pressng force from
working parts to piece

The classc cdculus of the bed for crank medchanicd pressis based
on determination of stress and deformation due to maximum load at the
nomind force So, this methodobgy has limitations beng impossble to
estimate discrete values on different points or sedionsof structure. For the
mentioned ressonshave been developed modern andysis methods FEA for
structural cdculus beng hardly used lately. This method is presented on a
numeric example, represented by the bed of a crank mechanicd presstype
PMCR-63, mechanicd press with open bed, with nomina force 630 kN,
presented in fig.1.

Fig.1 PMCR- 63 pess

2. STATIC ANALY SISOF PMCR-63MECHANICAL PRESSBED

The modd of the andyzed structure, completed and prepared as shown in [1], is now realy
for FEA. For either static or dynamic FEA, mug be followed the phases: defining the mesh;
defining the environment bonds defining the loads; peforming andysis and result interpretation.

2.1. D€fining the mesh

The mode of obtaining the mesh was presented in [1]. The mesh have 10307nodes, 25734
finite elements and 103590degree of freedom (DOF), elements type SHELL 3 for discretizaion of

4

Fig.2 The discreti zed structure Fg.3 The environnent bonds

2.2. Defining the environment bonds

The environment bondsare applied to nodes being in the zoneof bed resting on foundition.
In this zone are blocked al DOF (3 trandations and 3 rotation). In fig.3 are presented the
environment bonds
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2.3 Defining the loads

The forces developad on working are generated by rod-crank mechanism. Ther effed is
trangmitted by superior bos®s and by bed table in whole structure. So on the bed adion forces on
bed table, with maximum value of 63 tf and readion forces on upper bosses, with same valug, but
contrasted diredion. Since the adion of these forces isn’t concentrate, the forces on uppe bosss

were consdered like a uniform distributed pressure on bos®s width, having the valuep = 63 N/mm’
and theforceon bel table like adistributed presaure on asurfaceof ®300mm, p = 9,17 Nmm

2.4 Performing analysis and result interpretation

The modd completed and prepared for analysis as shown, was studied with COSMOS/M
software, with solving option FFE (Fast Finite Element). The results show both displacement and
stressandysis, concerning maximum values and distribution on $ructure.

In fig.4 is presented the displacement distribution for the structure, observing a continuous
distribution tha implies a corred modd. The maximum displacanent is. dy5¢=0,94727mm. Also

for symmetric nodes the displacement value are very similar, tha confirms the modd is corred.

In fig.5 is presented the stressdistribution, (Von Mises). Theadmissble strength consdered
are:

-bending strength: 200 MPa -tradion-compresson strength: 180 MPa

The maximum stress is 182 MPg and becaise the structure is stressed on tradion-
compresson compoundwith bending, the admissble strength conddered is 0 y/gn max = 200 MPa,

so the gtressis bdlow the admisgble strength.

Fig.4 Dsplacement distribution Fg.5 Sressdistribution
3. Conclusions

In this paperwork are presented the steps needed in order to perform a static FEA andysis
for complex structures, such as frames for mechanicd presss. It was shown tha the results show a
continuousdistribution of displacanents and stresses tha validae the modd, proving it corred.
Also, with this type of andysis it becane possble knowing values in every point of the pressbed
that interest, and pieparing the way for the optimization ofsuch a @nplexstructure.
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