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Abstract

Characterization of the microweld CCFL electrode for the TFT-LCD backlight unit was carried out in
terms of the glass beading heat treatment conditions. We evaluate the weld zone and parent metal of the
microweld CCFL electrodes that were exposed to simulated glass beading heat treatment. The CCFL
electrode was composed of the cup made with pure Ni, the pin made with pure Mo and the lead wire
made with Ni-Mn aloy. Each part of the electrode was assembled together by micro spot welding process
and then the assembled electrodes were exposed to simulated glass beading temperatures of 700°C, 750C
and 800C. The microstructures of the microweld CCFL electrode were observed by using optical microscope,
scanning electron microscope and EDS. Micro-tensile and microhardness test were also carried out. The
results indicated that the grain coarsening in the HAZs(heat affected zones) for both the cup-pin weld and
pin-lead wire were exhibited and the grain coarsening of the HAZ for the cup and the lead wire was
more obvious than the HAZ of the pin. The micro-tensile test revealed that the fracture occurred at the
cup-pin weld zone for al test conditions. The fracture surface could be classified into two parts such as
pin portion and cup portion including weld nugget. The faillure was seemed to be initiated from the
boundary between nugget and pin through the weld joint. The result of the microhardness measurement
exhibited that the relatively low hardness value, about 105HV was recorded at the HAZ of the cup. This
value was about 50% less than that of the origina value of the cup. The reduction of the microhardness
was considered as the cause of the grain coarsening due to welding process. It was also appeared that
there was no change in electric resistance for the standard electrodes and heat treated electrodes.

Key Words : BLU CCFL electrode, Spot-weld, Microstructure, Glass beading heat treatment

AEoE & sholtt LCDLiquid Crystal Display) <

1. A g PDP(Plasma Display Panel)} FED(Field Emission

Display) o= €8] AHA| @33 227 gl7] witol] W

A AR faFyo] gkl FE5EE gitE  glolE §YW(BLU)olg L st wEAAE e ditt
i 9= TFT-LCDEYHE o= AA AR 127F  BLUE AAZoZ TFT-LCDY 3 F-Fo|wr =g
012970 15029 o dog =il e $8% A I e Be BEoE FAHY 7] Wi A4

Kihestic - BBt BB27% B4k, 20094 8H 417



AFLZ HEHL ok BLUY| 5 9 34 &

o] ARE-Ea1 9tk CCFLL 71& &35 279 1/108)

52 5uf o]o g Ay FAld Jx EAJo]

70960 FoHA AnHE50% H= Hil A &

T 18& duyx A7 FPdozA TFT-LCD &

g3 245 A ok CCFLY +%2& f8% £9
3

A Role BE 2710mg ZE9] Hg, Ar,
Ne 59 E7hert 24 HoAdoh fed dae] A
o Age A7kstd A" A71Fol st At
7hEEEH 7SR AR HHgS A7IAFIA Har old
18nme}  2537mme]  AkeAo]  WAEE  o]FolA
253 mme] zke]Ao] FFAE o7iste] MABHeR
A3 wAleA B, OCFLY &8-S AAsE AL
B7k9l Ao &S "ok AT AEZE Mo,
W, Nb, Ni, Kovar 5°] A==, d59 Je= &
B3 Hleup)@ £ =(solidvt Feje] Apin) 2L
g g= goloflead wire)Z T4 o} = FFS
Al A ZHAS AR HY AEZE Mo, Nb,
Ni §aol AT frEloke] 95S fste faad
A3 gee we fEot E98ASTE fFARE Mo,
Kovar 3Has AMESth m3h gEeoloj2e 7hEo]
a1 7H4o] A" Nio] AHSEtk A HAole ¢F
)BT HEs fste] 1AHez fElvl(glass
beading) 2] dfFofok gtk o]9} o] BLU A=<
AeiXe oAy 2AZF B8ska A5 S HsiAe
AZ g2 AsEY &4 o5k Hed A5S 74
3171 913 wAH RN AL FFH o ZCCFLY
AR e AAst] Wi we Fasa A=
vlA 5 AEgE FHA] A aEE 7 3
=d, IFFo2Ee AT 72 LAET ] 28E v)AE
A5 5
o] S 98 olFAe= # HgdHHIE AP
o A5 5AoE Y A A7z 2 A
XA 712 AAE Al RSk wER A=SAA Y
EAS 2AE bk Q. olo] B =RAAE mAl&A
o2 wsolzl A= it dqstA 2 fuld 24
o] AH 215 AAs7] H8 Je= AAE A7EA

ok

k

L Qs gAIE NG o8 2ol §2)
MY GAE A9 vH R Ao tste] w2

¥, 87 AR wAzA B39 A A=A 2
VING 5 WAt AF9 fAulg Aee] we
A §AR B4 Bsen

418

2. &g &

IE

a
=
U

Aol A AMEE CCFLAFSY] 4 747 02mm
ola, 2ol 1mmme] #, 08mme] ¥, il 06mme]
g golognt He 100% Ni, B 100% Mo, =
gfoloj= Ni-2%Mnw o2 748 A& ARS8l

e Yo}
ﬁﬁ‘ﬁ'

T % A AL vlelaw A3

HEHE AN B ERAAE AFAZAB))
2302 PEolah $ANTE UehiA R59a o)

0C, 70T, 800TCAA x4
ZetAct o] W 29 e &

Aol M

2 A4 fe W9 AgE A5

Aol 7¥eket §7Abo| 2| tlgk sl 2k EFig. 19 YEl

4
;:T.U L~
5]
—
ro
ox
ofo
o

AN R0 2 59

>,
',
N

bgol wg @A

Ll
2l Al 3o 7|EA e B RoEn 7 v
A=}
+

9 AH@=F & =9 B¢
3t | A o] Kol f9d IF

PC

917 ok A

A7} olel9) o

o

i

SQZ

PH MH

PC(Pre-Current), ~ MC(Main-Current), PH(Pre-Hour),
MH(Main-Hour), US(Up-Slope), DS(Down-Slope), Squeeze

Photo

Fig. 1 Schematic of the welding cycle

lead wire pin cup

1 Photo of the microjoined electrodes @
Commercially glass beading heat treated
electrode @ Simulated glass beading heat
treated electrode @ As micro- welded
electrode

Journal of KWJS, Vol. 27, No. 4, August, 2009



ulA 44" BLU CCFL =9 fEHld €48 =4 u&

% 54 75

Lead Wire Lead Wire

(D) 800C

o N
(C) 70T
Photo 2 Microstructures of the welded joint with pin
and lead wire

7t Atste BGS HolXvl O Are wlg- v #‘8}91
ol oA EAg" Aol disty JHTQ} J‘-’LXQ.
A 2AE FgHu SEM 2L EDSE o] &

A &E& Microload Tester Nexcaded Bl S o]&3tHom
735%—@ © Micro Vickers Hard- ness Tester, HM-1125

8510 =4351900)t Keithley 2400 source meterE  ©]
&3t A5 A 545 SHAHG

3. & 3

0%

4nt 2 1

(]

Photo 3& 71% AB% feu9 449 F B9
A9 B3t Fustole] aeln 3 FETY vz
Ag weAZrh Photo 3A1A £HREE A% £
g gl s §7e] e esiolololr} AR &
SECIE
o ElEstelole] GYFRAME §HA BYE Oﬂoﬂ
g3 2YY 2dst wsEon B Aol

39 st B384 Q3 A2A AUE texture
ZAS BTG Photo 3(B), (C), (D)= 700C, 75
0C, 800C Oﬂﬂaa Ao AYFRE HfFEY V)
FAB GGFRAM 2ol vz AFY vl

g HH ik 3 UERRA] o3t

KRS - B EYERE 2748 R4S, 20094F 8H

Whe Feel $4 UAS 3450 99

(©) 750C (D) 80T
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Ni 59.45 64.73 67.86 71.09

Photo 4 SEM nncrostructure of the weld boundary and
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Table 4 Result of microhardness measurement for the

electrode
Base 700C 70T 800C
Wire 124 108 106 B
Pin 274 252 252 253
Cup 210 113 113 112
P-W joi
Joint 115 114 112 12
HAZ of Wire
C-P joint _
HAZ of Cup 105 104 110 117

Table 5 Result of the measurement of the resistance

As-weld 700C 70T 00C
Resistance 0.281 0.279 0.279 0.280
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