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Reinforcement in Hemming Process
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Abstract

As the structure of a mobile phone becomes thin to catch up with a slim product trend, the structural strength and
resistance to shock of TFT-LCD module are getting to be reduced. Hence, TFT-LCD module is the strength reinforced by
bezel frame. The bezel frame was produced by the multi hemming processes with several folding parts. The determination
of the optimal number of hemming part and structure of bezel frame are very important process parameter to obtain the
strength of that. The effect of process parameters on strength of bezel frame was investigated by FEA. Based on the result
of FEA, the experiment was performed using manufactured hemming die, the result of the experiment was compared with
FEA and verified. Also, three point bending tests were performed to check the strength of bezel frame.
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Fig. 2 The lateral shape of bezel frame
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Fig. 3 The case of three point bending
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Table 1 The result of three point bending test for CAE

Hemming A B
number Case(N) Case(N)
3 41.06 37.28
4 44.52 39.81
5 67.84 49.92

Eld Aojth. 3 A w3 A B %‘-caseA = <
JAE dol T 7 T doz2 gl o),
case B U2 Y& YA F AE T 9
=2 _%g]}; H]—/J o]]:].

LCD EEA Hd Zgde FxE B7s7)
%fﬂ :‘fd A= 50N o]ide|H, W}H Ha §

g5 JieE A4yl A%t CAE 342 3
o}%iﬂ}. Aol A" S/W £ ABAQUS/Standard
ot}

Zkz}ol 7oA #3% (deflection) Imm o) 4] 9]
"3 dFo] JEUR odE nFI=AE Ul
ot doldrako Ao F3 dFol dig Ao
7 ASE Aoz dustd Ad 3 Fig 4
@, (b), () & AYF NFE 3,4,5 M= A3
R, e HeE A MEAHIFE wAFn
e g Ho thaj e CAE Mg Aijo|tt. F3
ZF Ilmm o Wisid 4 27 dd #FF IEFMN)
S &A% AF}E Table 1 o JEMNYT PE
MFE7E 3 7] € o) F3 ZFEE case A 7} 41.06N,
case B 7} 37.28N o]x, SUE 57} 4 4L w=
case A 7} 45.52N, caseB 7}39.8IN &2 YElton
AYE A7t 571 & 9 case A £ 67.84N, case B
T 499N 9o A2 JVEAEE UFI] YA
= HHME ATE Hi 5 N o)dez AAs ok

2 AT

rr

3. 48 33 4 =¥ #x4A

3.1 88X "7}

A T Aol AAQl STS3049] BAXE R
317 At AFAEE T3 Fig. 5 oA
B dkeh o] KSitA 53 AJHE ARESHIH.
AlgH e F77 3mmeo]ste] whatel] AMEEHE ¢
A AEgHSZ YHE 25mm, EF A 50mm,
7% 03mmo|th. Table 2 & STS304¢] &g 4
A 54 vehdeh GAEEe 0°, 45°, 90°°] o
st 7FEA A ), oA AF@), FEATFEK),
FEFEYS), AFZETHE HEAAT. olF

438 /2413 X /H 17 H6%, 20084

QRENEEE

Fig. 5 Tensile test specimen (mm)

Table 2 The result of tensile test

Direction 0° 45° 90°
n 0.424 0.488 0.449
r 0.503 0.701 0.724
K (MPa) 1207.7 1245.23 1224.34
YS (MPa) 202.4 206.65 207.74
TS (MPa) 839.48 877.57 854.74
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Fig. 6 Stress-strain curve of STS304 sheet
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(d) Hemming process
Fig. 7 Multi hemming process sequence
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(a) The result of experiment (b) Crack formation
Fig. 8 The result of experiment by initial die
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Fig.12 Progressive die set
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Table 3 The result of three point bending test

Bezel frame

case Maximum Maximum
Deflection (mm) Load (N)

1 1.00 72.12

2 0.99 70.30

3 1.01 72.22

4 0.99 73.69

5 0.99 74.28
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