CRIECE EF e G TR Vol. 24 No.5
2016 4F 5 H Optics and Precision Engineering May. 2016

XEHS 1004-924X(2016)05-1042-08

ERIERA KB SRR

]

R REW L ERE I T
(RRETULAF NBABRAGREAEZXER LR, EAIL %/RE 150080)

FEE A X A TR 88 A0 3 20 Sk A 4 ol S e o 1) 7 SR IR T R K S 4 L R T R B B R R A T A 1 W
IS BT OB R A BE . AT T R A N R TR ARAT D RO SR B T 2 W AR W T s S T e H O Y
WA UERMEE EHE REOMABT, )5, 0H8 T IK 3 AL K TS B B b R X 4% il ST B B S e . EAA
HSLE T b IR T R B IE B I 5T . T T 2R S 8 (BT BLAR RN B L R IR AE ke SR D &
G AER R VEECAHR P ST pL R R AR A e, SCUR AR BN AN 30 mPa - s K, AN
10 pem (A BEME 729K Bl HL R IR (B R 50 VL Bk 58 B 37 ps S-S BBCE T . vl A5 /N AR FUN 8. 31 pL, SEERA5 R
B0 T TR 7 i A R T A

E G W MEKRE;SHIEY ;RIS B A E AR B

P ESES:TN384 XHRPRIRAD A doi: 10. 3788/OPE. 20162405. 1042

Control and experiment of micro-dispenser by piezoelectric drive
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Abstract; For the requirement of micro components in bonding for non-contact micro-dispensing
volumes, a piezoelectric micro-dispenser was designed and fabricated. The dispensing of micro-
droplets was implemented by the instantaneous deformation from the extrusion between the capillary
tube and the piezoelectric ceramic tube. The fluid behavior and droplet forming conditions in the
capillary were analyzed, and a coupling model including a piezoelectric ceramic, a capillary and a fluid
was established by using multidiscipline coupled-field analysis method. The influences of the driving
voltage, nozzle diameter and the fluid viscosity on droplet formation were analyzed. An experiment to
control the droplet formation was performed in an experimental platform. The compound actions of
multiple parameters (nozzle diameter, fluid viscosity, voltage magnitude and pulse width) were
discussed based on experiments. The non-contact micro-dispensing of the micro droplets with a size of
pL level was achieved by matching the corresponding parameters. Experimental results indicate that
the minimum droplet volume of 8. 31 pL is obtained when the parameters are set by the fluid viscosity
of 30 mPa * s, the nozzle diameter of 10 pm, the voltage magnitude of 50V and the pulse width of
37 ps. These results verify the feasibility of the proposed method and the fabricated micro-dispenser.
Key words: micro-dispenser; multi-physical field; piezoelectric drive; droplet control; droplet non-

contact distribution
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Fig.1 Components of micro-dispenser
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Fig. 2 Principle of micro-dispensing using piezoelectric drive
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Fig.3 Schematic diagram of glue motion
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Fig. 8 Droplet formationwith different nozzle diameter
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Fig. 10 Effect of nozzle diameter on droplet volume
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Fig. 11  Effect of glue viscosity on droplet volume
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