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The analysis of bulging phenomenon for ink-jet printed silver inks
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Abstract - In this paper, we have studied the bulging g Holy 24 £u¢l CHLS DGH-55HTG d3:= HE749 W
phenomenon of ink-jet printed silver lines. The used silver 7} A4 FeoR Hol 7|3 HW HuA ‘*‘5}"1 2 9%E 8A
inks are DGP-40LT-15C and DGH-55HTG of Advanced Nano Bes & F ATk <E 2w 4749 VA Adtd xHduA e A
Product (ANP) Company. We investigated the behavior of o ALEH F A dAvt BAF HAL W A4 AAHS HoFE
bulging by changing the polarity of the inks, the surface HIE 38 & ofFd At §& “11-4 71gko] 7} Yo EW oY
energy of substrate and droplet spacing in printing. The A& Hol UV/O; A Ate] Z7HE4E 51 oA/t solds &
contact angle of the polar inks increased much more g Atk mek Zhzhe] sde] BAE 3 A ﬁ‘:’M]ﬂZV} Eol
sensitively than the nonpolar ink as the surface energy of the ue} HHA doz 93t 2 o] FUtete & 4 Utk AEL A4
substrate increases. In the case of the nonpolar ink, the oA & 4 9Sol F2A L7l A}£E DGH-55HTG d3= A
bulging phenomenon occurred seriously as the droplet spacing Hog Ao Wiyl AL g & 9r
decreased at the constant surface energy.
<E 1> ME0 ASE Y39 EY
1. M 5 Viscosity | Density | Surface tension | Solvent
Ink (cP) (g/ml) (dyne/cm) type
YaA A= WF 34 V1T FUEA M FEe A "
olg =9 sy M ol 7% A Helrp Bwelste] thorer = DGP-40LT-15C 12.8 1.44 359 Polar
£ =0 3t HES FAE) g8 BA} EA Aojo] B ojjly} DGH-55HTG 9.4 154 289 Non-Polar
g3 HaHn ok JAA A FHE vHG AHARA HES
Sk &7] wiEel o2 WA HE HE 2dY BAVE 4oz < A=A AHolA esEe AL 7)o da AHES A 1+
A 71EE FoAA AR AHE G&0] Eof v SHte] FIE dE F o7 AAA s H&%‘Oi o] FojAt}h, EALEE JaNH 9 714
At L3 AFEE T dolH7 4 ‘”134\ i?_“ﬂi AEH 9 o ol gAd #Bed A ALE W3 A7Y d3 do] we e
He FHI}EE uf2EEYoEY 2 HEasE] 87 Ho A o] EA s = & 9}4. qa Ao BA 1AL AR Y4
etk dAA AME tupe] 29 A o x*ﬁo}itﬂ N A T2 ALE WA zb 71l dA AR A S Aty A HA AR
He e AxA Eeve 545 v 4328 % X*‘E/‘é ghel g & 474s 2% ozy FQert 249 dAH FAg vgo R BA}
I utubs A= Aol e el HES e e g, 3 (AE 4 AR A AASH AHELS 7 Auky GAA <
gata, 7hea, 2 FErb a7yl A 2wy Jad AAE w3l g Ak, Ao e A AH FAEE 50%, 25%, 0% AAst g
ojg} e 5AS ZAe #s A SdAE g My U d HES 4 S9S "o d4Es l’&%ﬂ‘ﬁiq
S Aoz asteh, A Eokddl AEHE daA A € 74 dE
B 7zt wel FQA] Hol A= ol tE 4 itk TI‘ﬂEa]X] T
oA BQae Gate A 7 vl gof 3t Source Dram A= 120 ! ; —=— HCONH2
S F 49 Ayt dasith 7] HEHAY A FHFS I ; | ; ARG LR
o] gk FU Aol weh ol AHAA o o% U]"JT/} Zt7) o& 100 B e N b —m—DoH 55 HTO
AAFEE FEsls B9 5L oslsts A daA A 48 i ‘ i ; |
okl glojA FHe) A A =AY HAgY =S Tk 2 A Y S— R A P S N
TFoAE 424 A A 71He xHAFe wE HH54y 944 134 < : : : i
of Wyl gRldE e 5o oW 9gS FeA A4FSs T A S i ‘ : ; :
of ok}, g ol IR o TN S I
2LMHME ¥ NHYY 1 AT QRNE, . “EHE S B
Age] A4d 924 U Al Dimatixihe] DMP-28312 8 2 R T
Y3 AL 2% zHoAY olFd o EA Az uef R I S i
Drop-On-Demand(DOD)®¥A 2.2 FAME o] At} JLEAY JARAL ; | ; ; 3
3 == DMP-11610EE S AMgatdon ddod Rajae a7 iy 0 ; : : ' :
£ o 10pl Awo|th QA ANPALY Aw 929l DGP-40LT-15C% SRR
DGHBaHGE AFESATE <E DDA d3e EAS woFEy T UV/O_ treatment time (min}
YA EHgHA 2t XP"]E Holu}p A& 71/“ s F &7t <8 1> UV/0s Az mE HEzH wgt
4% F34S g9 J4E o FEIY. V92 dgE delHE
Abgstglom WA= EﬂE% %‘1‘1% 23 3g 53 UV/0; A8t <E 2> BHOLZ[0] oS HH XA g
3“&74%0 ];‘q}%oiﬁi._ﬁ:f 7?3?0]% ;S}jﬂ L;ﬂ EMLXWZ jg}’i} 7]5]3};4} UV/O; LR Ink Name
= §o & =] ab ST H Bl I e
gé%?%ﬁ%‘@%%l%ﬂ.ﬂ%°tplﬂﬂ Jrs waa) 9 treatment fime DGP-AOLT1SC | DGH-SHTG
?;5_7]_0]]31 E“v\_j_% i%] _—E,;; Oy 2 ’ 9] UV/O3 ﬂao 501_01 }\1; L]_E 0 min 1192 272 308
g9 quAE z2t= 7|3e AAsd. WA= Diodomethane 2 min 12.35 324 324
(CHaly), Formamide(HCONH,), DI water A 7}x] &uje] HZ7ts =4 4 min 1554 421 34.0
ste] & & Qdvh <I® 1>& UV/0sA4E ARl @& H&7te] Wgs 6 min 4176 16.2 38,0

nelFth BWAY Aol F7Hgel G4 SulE HE 7] Aol E 4
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