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A Comparative Analysis between 2D and 3D Modeling in the
Piercing Process of Lead Frame and Experimental Study

H. J. Bang, S. S. Han, C. H. Han

Abstract
Piercing or blanking process is widely used to manufacture most of lead frame parts, but it is difficult to analyze the

real process by the actual shape through progressive dies. In this paper several stages in progressive punching are modeled
by 2D and 3D configurations using DEFORM™ 2D/ 3D code. During the progressive stage some state variables and
deformed configurations are analyzed in each model. There are three stages in the process, the deformations at each stage

are cumulative. The advantages and disadvantages of these two type modeling are discussed and analyzed. The
experiments are performed as a working material copper alloy through manufactured die. Computed results in load by two

types are compared to experiments.
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Fig. 1 Progressive dies
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Fig. 3 Simulation modeling of parts (a) die, (b) sheet
(¢) punch, (d)striper



Az £+ AA FAHAM SAHE e AHE
s, 1 @AM E 3.7 mis o) 2™, 3t
ANME 56 m/s ot} to] 72L& A FAH <

4%°]5, A4%E KFC 1/2H 19210 & A}8351a ot
2 A 2AL Table ! o Yehd AR 2o

Table 1 Conditions for FE analysis

Iteration control Newton-Raphson

Normalize Cokecroft &

Fracture method
Latham

Friction coefficient 0.1

Process definition Isothermal, Plane-strain

Fracture criterion 2.0
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Fig. 3 Comparison of measured load-displacement
curves between experiment and FE analysis
results for Stage [
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Fig. 4 Comparison of measured load-displacement
curves between experiment and FE analysis
results for Stage I and I .
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(b) FE analysis result for 3D

Fig. S Comparison of effective stress distribution for
2D & 3D FE analysis at the punch penetration
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(b) FE analysis result for 3D

Fig. 6 Comparison of effective stress distribution for
2D & 3D FE analysis at the punch penetration
30%t in the stage I
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Fig. 7 Deformations of the lead frame at each stage

in the piercing process

4 4 E

B o Fo A= DEFORM™ 3D & ol£3lo g
=gy A& FAod FHE HHsY o
&3 gL AEL A9
() 953421 goj F3E 3D 2 HAgozy
2D AP ME B 5 e &4 A9 g4
B2 5 AT
(2) 2539 HojA FA2 3D o] oA
TN FE Ao wE
Ao duxyde Y% HHIFAHAAFE 4

i=1
e 8 AE & UG

(1) 284, 1999, ABA47H8 %, 2AHEHAL pp.
138145

@) A, FHS, 1999, ==Y ERLTH
o] Adx e B A7, dF=xAHUFE
3] '99 FAIE LU =FF, pp. 1027~1030

(3) S.H. Jeong, J.J. Kang, S. 1. Oh, 1996, A study on
shearing mechanism by FEM simulation, Proceed.
5™ Int. Con. on Tech. of Plasticity, Vol. 2, pp.
631~634

(4) A&7, e, v g, 2000, 942l B
Aede o= the] FA1 I &
fFeas dY, dFLGESEIR, 4 9
2 3, pp. 152~158

(5) 4A8E, Mo, Adx, 2001, A== AY
AU AUSHel B AT, FIA4

7+383 A, Al 10 B, 5 F, pp. 425~432

b

i
o)
o %

i

-



