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Textile inkjet printing: Drop formation and impaction

v A, v4=vl, Wallace Carr, &3, Jeff Morris
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2. Drop formation from particle-laden liquids

Particleo] £4tE o] 9]+ liquid drop2 E33F AAFE of7|3tth. Pure liquido Al & T4 3] Reynols

Re = pv_d We = pV—Zd
number, n <} Weber number, y T2 HA Y, ZAL Yo A= o oprt

solid volume fraction f,9} ratio dp/d (particle size(dp)/the orifice diameter(d)) 5& 2|3} oo} 3t}
Ao G PFoR £ v, §Y B B4 5 r o AH 9} 71X Q) B A 53} FA HoA
A58 dimensionless numberE & 3jof gttt F ¢ yol7}tA|, particleAto] 27} 283 FL AL
Brownian motion& 312 3| oF 3} 1L non-infinite Peclet number 5% i & 3 of 3t}

Particle-laden drop-2 pure liquid¢}= & ] drop formationo] & @A 2 1o} At} Fig. 16] 4] pure
liquid ¢} f= 0.2 suspension®] A& APA-& v] 28 A o|t}, Figured] 8 & ¢ YolBAH =& AL
d = 0.16 cm, particle 3 7] 125mmo] 2 o] o] 2] 7+9] AJ 7+ 0.004% 0] 3 flow rate-2 Reynold number
7} 0.019 4 0.25cm’/mine]t}. o] Figureo]| A pure liquid: dropo] AAHE o 7tA A& A
stretching 5| 2| gt BAMYelol A= % 7)o pure liquide} ®]%:8tA|Tt dropo] FA4E o conem o)

“spindle”& BHE A Ert}. (Furbank and Morris 2004, 2005)
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3. Drop impacting

Liquid dropo] I #HC 2 o] I o] I3 of & 842 L& impact £ &, B, liquid A (F
EEUAY, UE), I EHAUA, A-AA Y F52E AL THRAYE Solth. o] 8
AE-& 37} dimensionless number2 A W& 4 914, dimensionless number2 Renolds
number, Weber number®} 3&7Z+& & 4 th.

Fig. 20} Al += 2.3 mm liquid drop#} textile like rough & 1 o)1} 8 % 3t ¥ ¥ 7} 9] impactionX] AF
o HolE K F 3 Y}, o] U Fo|& F7]& 7 1.259 1.3mmeo] o}, Impact &=+ 0.87m/s
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roughness7]-‘ FAZEN 9F L F7] o &) spreading, retracting®} maximum spreading ratioo]]
FH¥E FA4 9o

& Yo 3k 0 2 9] maximum spreading ratiox position 264 1 ¢l ¥t YW E WFo g
+ position 19 A 117} Ht}. E 3 equilibrium diameters+= position 22} 32 2] gt positionl 2.t}
= 3A " . 1o fR2= UHWES 23 o fEolt}. o] 9} 22 &2 Josserand et al., 2005,
5% B3 52 9at, WY 22 %82 o) impact dropo] splashings] B 1] At T YE T
At

Fig. 1. Seguence of images of drop formations of drops from a pure liquid and a
f= 0.2 suspension
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Fig. 2. Seguence of images of 23 mm water drop impaction on a smooth and filament-like rough

surfaces.
4. Future trends

B] % drop formation¥} impaction®]] 8] FH A0 2 F- A7V} H ARG o}F @2 @ Ropr} go}
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