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A study on the Shear Zone Deformation Behavior Of Fine-Blanking Process
Of SNCM 220

Jong-Ku Lee

Department of Die & Mold Design,

Kyonggi college Of science and Technology

Abstract : The aim of this dissertation is inferring factors controlling the complex strain behavior of the material and
the characteristics of the Fine-Blanking in the most narrow area at the shear zone where we are performing the
Fine-Blanking. And also this is for inspecting and presenting their uses and the possibilities to make the results data
based in order to utilize easily. Therefore, to analyze of shere zone's strain behaviour , the Fine-Blanking process need
to be modelled defining the quadratic-nodded and axi-symmetrical elements as the problems of large deformation

axi-symmetry and the non-linear contact.

For the method of inputting strain-stress values of the material, the piece-wise linear technics were used ,the
Implicit-Finite Element method also used making balance of forces on each step by the long intervals, calculates and
converges many times was done. The materials used for the analysis was the Steel SNCM220 5.5mm respectively. As
the result of FEM analysis, we know that shear stress value in the beginning of punch penetration is distributed widely

and done high both in the center of the late-thickness

and on the both sides centering around shear strain zone as the punch penetration is increasing. Also.
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Fig 2-1 lllustration of finite element modeling
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Fig 4-2 Blanking

o o M=

5 a4 Zx

o1l
-
2
5

¥ ¥ (Shearing Strain)dl ©j3 I

rlo
L:L

2
HURIS
E

odl
¢
M

Hl

it

x| shge] Skl w3 7
yepd Aotk sjMx7]
A ¢} FHEEAAE ¥ 7R 1A
Aefell o] fa Wy g2 3 7haaA)
oA} Max 1.68 MPa & ZA| E¥slw
ALt s FHAA, HA e T
27} FAlel 9 7FE 2 FA (5.5mm)E A8
A7} 1) 7FERAE ASiske] 12 & A9
#He Max 3.71 MPa ©]3, gk T2
HE 7HS Max 4.60 MPa & x| ¢} tho]o]
oAl BAYste] Frtsta oS & 4 AL
HY R = AX|9} tholo] EAF9F 1
FH X, BAF 2RE HoAAFE
YePdS & 5 Qlth

Effective stress evolution

=
ga

AN
=)

>
N

o e
o >
=M
4

tio
O
3

I

NeE s E
Ho o fo K
i

e S B I R~ T R R u A (o}
e dlo
29
i

ol mx ot
rlo Hz
2

2=
)

Unit: b Pa

kdax 1570

hda 2870

hdax 3440

Fig 5-1 Effective strain evolution
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Fig. 6-1. Effect of counter punching force
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Fig 6-2 Effect of counter punching force
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Cockroft damage model was used
Fig 7-1 Effect of clearance Results
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Fig 8-1 Effect of groove position

o] =0|(A) HE o
od Sk

o

9. V-ring indenting
2

ook

9-1. A =2

Counter punching force : 1600 kN, Clearance &= I
7FeA T2 04%, V-indenting $1X]A: 3.0mm,
V-ring indenting ¥°] H: 0.5,1.0, 1.5Smm 2 W3}=

9-2.

V-ring indenting £°|(H)7} #=3}A] & 7% Fig
9-1 o] A9} o] Indenting-3-"d°l A Dishing &-d]
A A HE Blank F-Foll Aol gtk

H: 1.5mm

9
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