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Abstract; Polymer microfluidic chips have high requirements for bonding precision, bonding strength
and bonding efficiency. In order to avoid the clogging of microchannel by fusion and solve the
problems of low bonding strength, uneven pressure distribution caused by leveling precision and high-
frequency vibration in the process of ultrasonic bonding, the joint structure and self-balancing jig were
designed and fabricated. First, based on the self-balancing jig and conventional jig with no leveling
function, the pressure distribution coefficient was defined and measured by prescale film. Moreover,
the chips we designed were bonded with two types of jigs respectively. The bonding line and cross-
section of microchannels were measured by measuring microscope. Last, these chips were tested by
electric tensile tester and sealing test. Experimental results indicate that the precision of controlling

microchannel can reach about 2. 0 um. The self-balancing jig can improve pressure distribution about

r#s B HA:2017-05-16; 41T HH#A:2017-07-18.
BEETH: FKHRB =4I H (No. 51375076, No. 51475079) ; [ 4 [ #R Rl 2 3L 4 81 357 0 9% BE AR % B I H
(No. 51621064)



55 3 1] Xl

i, S < PR B S R A A S ) F P e B 673

35.20% —43.18% with simple structure and easy operation, and make the bonding line uniform. The

bonding strength increases about15. 3% —45. 1% with excellent sealing performance. It concludes that

the joint structure and self-balancing jig can satisfy the requirements of controlling precision, bonding

strength, pressure distribution and sealing performance.
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Fig. 1 Image of hot embossing machine and schematic

of hot embossing process
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Fig. 2 Schematic diagram of microfluidic chips and

joint structure
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Fig. 3 Self-balancing jig
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Fig. 4 Schematic diagrams of ultrasonic bonding processes using conventional jig and self-balancing jig respectively
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