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ABSTRACT

Sheets are deformed to required shapes by plastic bending with the h ch and die set in sheet
metal working. However, after withdrawing the applied load, the co r assumes a different shape than
that of die because of release of elastic stress in the metal. Thi strain recovery is commonly

SolidWorks, meshing is carried out in HyperMes
study the springback effect. An attempt is made t

0 required shape and size. Drawing is the

ormed to the shape of die. The operation of producing
is/Called perforating. The holes are of varied shape

though the stress induced is greater than yield and less than
ultimate, but there i ount of elastic deformation is present. This elastic deformation
will get recovered afterfwithdrawing the load applied. Due to this, the radius of curvature of
deformed component Will be increasing and this is called as springback in forming operation.

PROBLEM DEFINATION

The precision in the dimension of the formed part is a major concern in sheet metal forming
process due to springback effect. The springback is normally measured in terms of change in
radius of curvature due to elastic recovery. In large metal sheets even a small springback effect
can cause a large change in displacement leading to fabrication problems. The formed sheet
metal and tool design should accurately incorporate the elastic strain recovery. The aim of this
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paper is to introduce a finite element approach to predict springback deformations in sheet metal
forming and study the effect of various parameters like percentage of open area, hole size and
blank thickness.

METHODOLOGY

With the help of metal forming simulations we can predict the springback which can lead to
satisfactory tool design and select proper process parameters. This can reduce the cost involved
during shop floor operation prior to metal forming operation. The modelling can be done in any
of the CAD software packages. The sheets were modelled in Solj ks. The Meshing was
done in Hypermesh. The meshed tool and blank was imported 40”Ansys Workbench in IGES
Format. The non linear material property was assigned to st ing analysis and with 3 step
loading condition the springback was predicted for each The parametric analysis
was done using ANOVA (included is MINITAB packag i | of influence of each
parameter on springback. The methodology followedyis shown in fig 1

SOLIDWORKS
Design all CAD
geometries

HYPERMESH
Mesh all parts and
define material
properties

v

ANSYS- PRE/POST
Select material type,
material non linear
properties and apply
boundary conditions.

|

ANSYS-SOLVER
Simulate the process

|

ANSYS
POSTPROCESSING
Interpret the results

Fig 1 Methodology flow chart
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CAD GEOMETRY

The assembly had been modelled in SolidWorks. It consists of binder, punch, sheet and die. The
sheet material is taken as steel where as tool material is tungsten carbide. The sheet size is taken
as 100mm by 100 mm and thickness, size of hole and percentage of open areas are varied with a
constant ligament ratio of 0.3.

HYPERMESH

The assembly from SolidWorks is then imported to Hypermesh i S format for meshing.
The mesh element is taken as R-Tria for curved surfaces and qu ement for flat surfaces and
geometric clean up is done. The meshed assembly is then e d in IGES format to Ansys
workbench for pre-processing and post processing. The m ly is as shown in Fig 2

binder and punch is tungsten carbide. Blank material is
r analysis is done on the assembly.

POST-PROC

A Total of 9 combinations are simulated in ANSYS by considering factors mentioned in
TAGUCHTI’S method. Table 1 shows the various lists of combinations.
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Table 1-List of combinations

Sheet | Hole Open | Blank
no diameter | area | thickness
%
L1 S1 01 T1
L2 S2 o1 T2
L3 S3 o1 T3
L4 S1 02 T2
L5 S2 02 T3
L6 S3 02
L7
L8
L9

S1=4mm
S2 =8mm
S3=12mm

RESULTS

Fig 3a shows the simulation

the simulation when the di

0.000 0.100 ¢m) 0100 m
1
0.025 0.075 :

Fig 3a- displa tis apnto the
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um displacement and springback for ~ Sheet L3
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Fig 6- Maximum displacement and

springback for Sheet L5

Main Effects Plot for SPRINGBACK EFFECT(mm)
Data Means

OPEM AREA(%) THICKMNESS(mm) HOLE DIACmMM)

~\
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Fig 9- ffect plot for springback

Tab esult Table

145

INTERNATIONAL JOURNAL OF RESEARCH IN SCIENCE AND TECHNOLOGY




International Journal of Research in Science and Technology http://www.ijrst.com

(RST) 2016, Vol. No. 6, Issue No. I, Jan-Mar e-1SSN: 2249-0604; p-1SSN: 2454-180X

decreases.
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