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Fig.1 The making of template
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Fig.2 The frame diagrams of a rectangular

micro — tube fabrication
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Fig.3 The inlet and outlet diagram
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Fig.4 A microscope photo of one rectangular micro — tube
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Fig.6 The measure principle of the capillary
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Tab.1 Experiment data with 10 ~ 20 kPa pressures

D =0.986 mm,

L=10.0mm, T=19.5C

P/kPa 9,98 12.03
t/s 45.719 37.75
Qup/ (mm*+57 1) 0.166 8 0.202 3
Qo (mm® =5~ 1) 0.233 2 0.281 1
1/¢* = gﬂ‘-ﬂ/% 7 72

theo

14.01 15.97 18.02 20.06
32.59 28.32 24 .81 22.39
0.2343 0.269 6 0.307 8 0.3410
0.327 4 0.373 1 0.4210 0.468 7
72 72 73 73
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Tab.2 Experiment data with 3 ~ 5 kPa water pressures

D=0.986 mm, L=50mm, 7T=19.3°%C
P/kPa 3.41 3.62 3.79 3.99 4.19 4.36
t/s 75.00 71.01 68 .31 64.09 61.38 59.87
Q‘,xp/(mm3.s") 0.0509 0.053 8 0.0559 0.059 6 0.062 2 0.063 8
Qupeo” (tnm* 57 1) 0.078 4 0.083 3 0.087 2 0.0919 0.096 4 0.100 4
1/7C* :Qﬂﬂ/% 65 65 64 65 64 64

theo
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The Manufacture of A Kind of Rectangular Micro - tube and Its Flux Measurement

GUO Qiang'?, LI Zhen - guo’

(1.Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China;2. Institute of Mechanics,
Chinese Academy of Seiences, Beijing 100080, China;3 . Department of Mechanics and Mechanical Engineering, University of Science

and Technology of China, Hefei 230027, China)

Abstract: According to the author’s experiment practices, this paper gives one kind of mature manufacture methods
of making rectangular micro ~ tubes with PDMS ( Polydimethylsiloxane) . The outlets and the inlets for liquid flowing
across the rectangular micro ~ tubes were designed especially after many times of experiments. With the soft lithog-
raphy technology, a silicon mode plate was made. After this, some rectangular micro - tube structures (with widths
and highs of 20 — 100pm) were made on the plate surface with PDMS concretion. The geometrical precisions of these
micro — tubes were observed with a 20 x 100 microscope, besides that, with given pressures, fluxes quantities pass-
ing through the rectangular micro — tubeswere measured. The results of these experiments were compared with the
results of HP ( Hagen - Poiseuille) equation which is one simplified shape of NS (Navier - Stokes) equation. In the
end, the HP equation was found to be still applicable to rectangular micro — tubes.
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