oAl 3% BLU CCFL A=59 f#vd
A E 250 wE HAYE 54

. _
DY 3e-0YE

REEIEHE - ABERE 2T 4% HI

2009. 8



73

o4 3% BLU CCFL =9 fguy
QA 2= wE HEE 4

/\*j‘ * = *
HIEE R -
SAg A A 2R gs

Characteristics of Microwelded BLU CCFL Electrode in Terms of
Glass Beading Heat Treatment Temperature

Gwangsoo Kim*+, Sangduck Kim* and Hyukdong Kwon*

*Department of Display Materials Engineering, Soonchunhyang University, Asan 336-745, Korea

tCorresponding author : kgwangs@sch.ac.kr
(Received April 7, 2009 ; Revised May 19, 2009 ; Accepted June 15, 2009)

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 alloy. 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, 750°C
and 800°C. 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 all test conditions. The fracture surface could be classified into two parts such as
pin portion and cup portion including weld nugget. The failure 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 original 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.
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Fig. 1 Schematic of the welding cycle

lead wire pin cup

Photo 1 Photo of the microjoined electrodes D
Commercially glass beading heat treated
electrode @ Simulated glass beading
heat treated electrode @ As micro-
welded electrode
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Photo 2 Microstructures of the welded joint with
pin and lead wire

7 ofE 9] gt AkskE BgS Holx|Rb O Fre v
5 mleketsitt. oA A elE AlHd st BEAF
oF 579 nARAS B3dn]d, SEM % EDSE
ol-gst] HAsIon, dAeld AlHEE thte] vl
Al AR B A AE Al AAEGITE ES ]
9 gAgE A5 71 A dist] 44 Ags
SAst] 9] 20 wE A714 54 #stE 24
ShAth wAIQ1Y Ald-2 Microload Tester Nexcade
RS o] g3l en, =S Micro Vickers Hard-
ness Tester, HM-1125 AR&3le] =43199t). Keithley
2400 source meterg ©l&3dtd HF9 A3 S

=73

H

HEM 'L‘ & = “‘ﬁﬂH
At gEgolojo] dFeFTdA = R4l ‘?—l"ﬂ% =L
ogt 244 Zdisiy HAsii o A
Y WsF EEA] gk, AxA ﬂ/ﬂ% texture
24Z HoFQY Photo 3(B), (C), (D)= 7007C,
750°C, 800C EAzlg A=<l %"3@%‘—5 EO:]TE‘ |
71N dFETolA oAzl mlAAe] A HR
Hwe o & WstE vehiA] &k
A3 geejolojite] &4 ﬁﬁﬂ—r
SRl M o= gl Adwe AANYE vepa 3

AdukA Q]

F

040 rOl'

REEH: - REHEEE 2746 4%, 20094 8H
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Photo 3 Microstructure of the pin and cup
welded joint

Table 1 Results of the EDS analyses at the lead
wire-pin weld nugget

Base 700C 750C 800T

Mo 31.23 25.30 24.64 21.47

Ni 68.77 74.770 75.36 78.53
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Photo 4 SEM microstructure of the weld boundary
and the nugget between pin and cup
weld joint
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Table 3 Results of the microtensile test

Base 700C 750C 8007C
Elongation(%) 5.8 5.4 59 53
Tensile
Load (kgf) 8.9 7.7 8.4 85
Tensile
Strength(Mpa) | 77 15.3 16.7 16.9
Nymber of 0 10 5 ;
microcrack
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Table 4 Result of microhardness measurement for
the electrode

Base 700C 750°C 800T
Wire 124 108 105 98
Pin 274 252 252 253
Cup 210 113 113 112
P-W joint
115 114 112 112
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 750C | 800C

Resistance 0.281 0.279 0.279 0.280
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