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Small Electrode Ring Forming by Multi-Forming Process
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ABSTRACT

Recently, LCD Backlight Unit is being replaced from cold cathode fluorescent lamp(CCFL) to external
electrode fluorescent lamp(EEFL) because the EEFL has high energy efficiency and long life. Also, it can reduce
energy consumption and weight. So far, external electrode ring for EEFL is produced by sheet metal press
forming process. Therefore it had low precision and much material loss. To solve these problems, Multi-Forming
process that has five step forming process was invented. However, low productivity is another barrier. Product
speed that is controlled by the rotational speed cannot be increased due to the unsatisfied design specification.
The reason is that the gap between rolled two edge parts of the sheet plate is tightly inspected. Regarding this
factor, the understanding of forming behavior to each process is inevitable. This paper describes the CAE

analysis of the multi-forming process by PAM-STAMP.
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Fig. 1 Composition of EEFL

Length - 1
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Unit : mm

Fig. 2 Shape and size of EEFL
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Table 1 Experimental conditions
Forming Role of punch e

1 Punch 1 — cutting material
2 Punch 1-5 — 1st bending N
3 Punch 1 — 2nd bending 2
4 Punch 7 — 3rd bending =
5 Punch 3 — 4th bending O (a) Normal product
6 Punch 1-6 — 5th restrike O

Table 2 Chemical composition of aluminum

material STS430
comment Cr/Cr-Ni steel
Chemical Cr (16.19%)
composition(%) Mn (0.428%)
Table 3 Mechanical property (b) Failed product
test type Tensile Fig. 4 Photos of product by project
thickness 0.Imm
max. load 30.15kg/mm >
elongation 15.9% 3. é;'%%H&! 7E:IJ_"|' £l —T’—iél'
yield 22.15kg/mm’
Aol T 49 FHBL Fig 3@ 2ol HEE
E3] old EAlIYe dE EWY] 1E 284 < EYRA 7719 AAEo] #AF R FEoprHA
ol UEhtT. Fig. 45 AEL AeA 2972 7hgell Fogith a2 T HPFHoE AFS dFet
BYY ARl Fig 4A)E A AE mepe] = TEL L 3 6 TH NG 3G UG wel
[, Fig 4Bt BUel A4 BYEe wae 4 VoA dE TN, Ay @A 2hd o
Aot 714 AF AFe BHol B T A o° CHHE ANSAAR]. Fig. 29 2= A A
Z o} mrho] 38 7hAQl 0.04mmo|UlE G35 o] FS 77 &A Ae € vl W9 Forming(d43}
of BTk WE ¥ A1F F A9 o Bgo] wx 28) T W Restike $HOE F 6 3 4
o = - _ e 3 FAZNA 1~42F AY TAY YrEgtolm F
A= \R 1 1&5 o 2~ fes] S o070 o7 o
s ol WA ofn) W age e TS E SO EE DTN 8
A3 279 54 wtels) fs) Am gy w  9F HESE ANE FASHAHA, <140 48
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Fig. 5 Residual stress at 1st step
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Fig. 6 Variation of thickness at 1st step
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Fig. 7 Position setting at 2nd step

Pt

0100221

0100112

0100002

0.099893

0.099754

0.099674

0.099565

0.099455

Min = 0.099455
Max = 0100221

Fig. 8 Variation of thickness at 2nd step
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Fig. 9 Position setting at 3rd step
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Fig. 10 Variation of thickness at 3rd step
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Fig. 11 Position setting at 4th step
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Fig. 12 Side view after 4th step
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Fig. 13 Variation of thickness at 4th step
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Fig. 15 Variation of thickness at restrike
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Table 4 Comparison end-gap distance(refer Fig. 4,
12) between experiment and analysis result at the
two end of product

forming speed Experiment Anlaysis
30 cycle time 0.06mm 0.085mm
50 cycle time 0.082mm 0.12mm
70 cycle time 0.055mm 0.041mm
2
30
E 1.8 p Sioxd
& 16
7 1.4
[
£ 12 = 50rpm
,—; 1 7 —
- 0.8 —
3 0.6 — / 70rpm
0.4 — —
0.2 ——
0 : : :
1st 2nd Srd 4th 5th
Multi-Forming order
Fig. 16 Residual stress on each step
2
- 1.8 %Orum
& 16
7 1.4
a
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= 1 r =5
3 os o
g o0s — - e 70rpm
) / =
0.4 = —
0.2 ———
0 : : :

1st 2nd 3rd 4th Sth
Multi-Forming order

Fig. 17 Variation of thickness on each step
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