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The new system for generating microjets for highly viscous ink
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This study proposed the new technology for generating microjets for highly viscous ink. The present
technology can eject only low viscous ink. In our technology, the jet is induced inside a thin tube partially
submerged in a liquid. The meniscus inside the tube is kept deeper than that outside the tube. An impulsive
force added at the bottom of a liquid container leads ejection of the microjets with high viscosity up to 1,000
cP. This study experimentally and numerically reveals the mechanism of our method.
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The new system for generating microjets for highly viscous ink

Hajime Onuki *, Mao Maeshima ", and Yoshiyuki Tagawa’

* Department of Mechanical Systems Engineering, Tokyo University of Agriculture and Technology

This study newly proposed a device for generating microjets for highly viscous ink. The present
technology can eject only low viscous ink. In our technology, the jet is induced inside a thin tube partially
submerged in a liquid container. The meniscus inside the tube is kept deeper than that outside the tube.
An impulsive force added at the bottom of the container leads ejection of the microjets with high viscosity
up to 1,000 cP, which is same viscosity as honey. This study experimentally and numerically reveals the
viscous effect on the liquid jet induced by the proposed device.
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Fig.1 (a) Schematic image of the viscous microjet
generator. (b) Generation of liquid jet with honey.
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Fig.2 Model based on a pressure impulse approach
during the impact interval.
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Fig.3 Experimental setup.
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Fig.4 Geometry for calculating (a) liquid acceleration
during the impact interval and (b) generation of the
liquid jet during the focusing interval.
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Fig.5 Relation between the pressure impulse IM*
and the vertical position Z'.

Table 1 Relation between lgp/lmigaet1, the
normalized gradient of the pressure impulse
|ar|'*/az*| and the normalized liquid velocity inside
the tube U .

Liop/ Imiadict1 v [cSt] |o1T"" /0| U
1 49 4.9

5 10 49 4.9
100 49 4.9

1 9.5 9.6

10 10 9.5 9.4
100 9.5 9.4

1 13.8 13.4

15 10 13.8 13.4
100 13.8 13.4

1 18.1 17.3

20 10 18.0 17.3
100 18.0 17.3

Imaging Conference JAPAN 2018

-1J1-02 -



© —MuHEA BAERFES

1J1-02

4.2 ERBEIZBEITHAHEDEE

BEFHE LV ROTIEIEY =~ MTHERZE T S
WY & Figo | ZoRT. ellitdESE, 52724
HWE U TH LER T L TWA. SEEE v IcBW
T, B HERGC =1 us) THHEESXIZIEET
HDH. ZHUE, FTEM GBI D REOREIT N
ENWZEEEWRL, 41 —ETHHERTHD. —
77, AERKEETRIE(10 cSHDEE, REDEIT LN,
S F0 O PR IE AW EE U D 2 f5FREEIZ 72 > TV
L. ZhUE, MhOERIZESEENRTHL LE
ZHN5D. UL, EHERERA00 cSHDLE, it
NOEFRIC L 2HZRITBH SN0, Emks
FEVRIR T, M BT DRV ESBA SN D.
ZOMEBIIEREOREICLDILDOTHLHEEZD
5. 22T, EREORENTAOEREHEFT
HEREL, BRBOEIIZERT .
BB RBIE S 51, o=(n)"PTREND.
WMAOERIT, KA MEEkEaT 2D
felt, O 1T,

@ (b)

2.0
1.8
1.6
1.4
12

ol T 10
HAE O ol o 08
AT etteeeolll it o6
PO ettt ol et

PEEEEEE] ettt ol et 04
PEEEEEE] eeteee ol it 02
AATTTEEITNARARNIY MERERY 0

RERRERSS I SRAREY ttttes

lus 21us  4lus lus 21us  4lus

fHttttt

!
1
ittt
!
tt

Fig.6 Velocity fields in the liquid during the focusing
duration with (a) small viscous liquid (v = 10 cSt).
and (b) large viscosity one (v = 100 cSt).
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Fig.6 The increment ratio of the jet velocity g vs. the
normalized thickness of boundary layer 4"
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