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Analysis of a Process Sequence in Precision Press Forming
of Electronic Components

S.K. Byun", BW. Huh", B.S. Kang’
=Dept. Aerospace Eng. Pusan National Univ.
=xLG Electronics, Inc.

Abstract

A process seguence in precision press forming of electronic components is investigated by
the finite element method. Aperture, a key component of electronic gun, is formed through a
sequence of about 15 operations, among which the beading & bending, the first coining, and
the second coining operations are expected to be most critical in view of industrial experts’
opinions. Thus, the analysis performed by a commercial code MARC focuses on the three
operations, and comparisons are made between the results of the analysis and the
measurements of experimental forming of the component, and it appears a sound agreement.
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2 dA7dMEe B3AEB(CRT)N B2aso] Bz (electronic beam)& W&ste A3 2Eo 9% o
M 20)(aperture)s] A YFHN P HNHG £YHAL olsidol AW AP THL o 1509 A%
FRo= Ao glon 2B 3% (progressive dies)ol 2# YAsim Uk {Pas HHE F
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2. fedasd vy

ol9Zols] YWl AMEElE AAE 11065018 FA 05mme] LHoltt 2 FHYR 4¥Yol B F 2
A2 HE Tolg AAAE 9 BANE oY WY FTE Bt ftd iy AU84AUE B4
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1) 24 WYSF W R
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R= Bt et Ra o
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¥ Alo) A (bending sizing), BA Atol W (surface sizing) T THEL Tl LM 4% F2 ¥4
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Y Moty T A 2325 vasigdd od Afs golxold RESE ¥ ¥ (separation force)ol
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AY YT Y4 D F1 29 32 2z gu(P-P R C-C)ol tis] 10vf i3 BRoiFn A BR
2T 2472 AAZETE 24N A8 2F 8044 RaAD e ol sHiY A vimsgd. £
ME P-P gRdM AX 2932 245 92 §3 ¢dte A%k ¥ 4 ARy HYdMe 288
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oz Mo YA o] FARAL BIHE FENI] A5 o] YEE WHAA PR A4YE
493 2595 AAHE S-SA4e] 74 23 R 4Y F AA2RH dolrt e ¢4, 249
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g S Yol BT U, P-P ©EAME 44 987 4= £8 g2iFed, C-C €M 2
A7t fNEE 297 A= g} B3 2VE ¢ & AU violyd AT WY ASE 4§ B@AE2 v
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2E237 49e A% S0 @ I NI ¢ & YA, ©of VA 2223 FE VAL 2G4
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Table 1 Schematic description for the effects
from the bending and beading processes
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Fig. 1 Planar configuration and dimensions for the initial warkpiece

Fig. 2 Planar configuration and dimensions of apertuture
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Fig. 3 Initial cofiguration of workpiece constrained by strip Fig. 4 Boundary conditions for the FEM anal
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dies AT Fig. 6 Deformation and metal flow pattern after the B&B operation

Fig. 5 Initila mesh system and die setup for 3 dim. anal
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(a) P-P section

(a) P-P section

T

A

(b) C~C section
®) C-C sucti Fig. 8 Sectional cofiguration from the experiment
Fig.7SecﬁaulcnﬁmntimlﬂerﬂleB&Bmﬁon(mﬂdwedby 10 times)

Fig. 9 3 dimensional configuration after the bending operation 33

Fig. 10 Deformation for the C-C sect. after the bending operation

Fig. 11 3 dimensional configuration after the beading operation Fig. 12 Deformation for the P-P sect. after the beading operation
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(a) P-P section

Fig. 13 Deformation by 5m increasing the punch stroke

Fig. 14 3 dimensional configuration after the B&B operation Fig. 15 Deformation and metal flow pattern after the Ist coini tion

!
. o . —e— upper surf.
P-P Line after 1st Coining Proc. ‘ —a— lower surf.
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X-direction Fig. 17 3 dimensional configuration after the 1st coining operation

Fig. 16 Cofiguration for the P-P section after the 1st coining operation

Fig. 18 Deformation and metal flow pattern
after the 2nd coining operation
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Y-direction

P-P Line after 2nd Coining Proc. | —— e
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C-C Line after 2nd Coining Proc.| —s— uppes surf.
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(a) P-P section

Fig. 19 Spring back effect for the sections after the processes.

Thickness Distribution on P-P Line after 2nd Coining Proc.
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Fig. 20 The final thickness distribution over the P-P section
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(b) C-C section
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