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Ultra-High Pressure and High Temperature-Compatible Pulse Jet Head and Its Applications

3

Yuki GOTO

= vaks  HT INE IR LIl PN

Hideaki NISHIMURA Akihiro KOTSUGAI Daisuke ASAHINA

2 B

PERDA 7Py b~y RIE, A7 X 78D KIEEEICE > TA = AN A& {RFF
L, VY77 Fax—4—ICLDIREOEMIC L > TR Z T H TR Z B> T b.
O, RIET I & DTE DRFITITHE - KmEHIEICHR S D, Zhicxf LTl
2 —TCIXGELART JET~y REMEIN A ANV T Vo y MUIOA V7V xy b~y REBIRL
ThV, ¥V 70 Fax—F—|2Lb=—RVORMMAIZELY, £ 72 7RNTHESL
oA v ) AL ARERIZE 5T, 0.5 MPalZ R ST S CRREHATHE & 72 > T 5.
THICE ST, ERERIEOILEL, Ty v 7OILREFRRICL TV D, HxlEI o
TPz MDA 7V b~y RETIZHRESE, &R, ®ESMNE (RKEI140 MPa,
REIEE250C) T, A 7R TR - Kk - BEERILIRR £, SRR Z Z2 e
TEDLFH A~y B VAT zy by R 2B L. RRSUTIE, Z2OHEMNEL,
FIVAY oy hosy RIZ Ko TR I 23 W C & o 72 JEMRPETLA & BRI 2 ik HH )
LR REWRETD

ABSTRACT

Conventional inkjet heads maintain the meniscus by applying the hydrostatic pressure difference to

the ink tank and ejecting droplets by deforming the ink chamber using a piezo actuator. However, this
results in limitations on both the viscosity and surface tension of the liquids that can be ejected. To
overcome this, Ricoh has developed a valve jet-type inkjet head called the GELART JET head, which
ejects pressurized ink from the ink tank through the nozzle by opening and closing a needle with a piezo
actuator. This configuration enables operation at pressures up to 0.5 MPa, allowing for the ejection of
high-viscosity liquids and an increased printing gap. We have further developed this valve jet-type inkjet
technology into a pulse jet head that can operate under even higher pressure and temperature conditions.
The maximum supported pressure is 40 MPa, and the maximum temperature is 250°C. In this paper,
we report on the technical details of this development and present the results demonstrating that the
pulse jet head enables controlled ejection of compressible fluids and molten resins, which were

previously difficult to control with conventional ejection methods.
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Fig. 1 Comparison of Head Jetting Methods®.
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Table 1 Pressure, Temperature and Viscosity Range

Supported by Each Head?.
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Fig. 2 Supported Range of Each Discharge Mechanism?®.
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Fig. 3 Basic Structure of the Pulse Jet Head.
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Fig. 4 Heat Transfer Simulation of the Head®.
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Fig. 5 Temperature Change of the Piezo Actuator When
the Flow Channel Is Heated.
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Table 2 A Condition Example of Successful Closure.

P 25 MPa

S 4 mm?

f 60N

T 30 pm
XMax 50 pm

T 30 N/pm
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Fig. 7 Flow Velocity Simulation with Respect to Opening
Degree.
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Fig. 13 Experimental Setup for Discharge Testing.
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Table 3 Measurement Conditions for TOF-SIMS.
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Fig. 22 Distribution Mapping of Fiber Cross-Section
Obtained by TOF-SIMS.
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