CACECIE A8 e R AR Vol.18 No.7
2010 4E 7 A Optics and Precision Engineering Jul. 2010

XEHS 1004-924X(2010)07-1605-08
X St R B R IR S A RS R R B B = Y T AR AR i

WHW B = A=
(KEBIAF RABRH LT A& 116023)

HZE AT T S BRI Bl A4S AT D T TS SR R AR e R B RY R R 2 i L % A Bk 3 R R R R A
P79 R AR Matlab B0F 9 PR AL B HLAR T S 7 BOR 28 R 08 R P T I 9 R A B R A S B T A
i B DG S AR X TR v R A IR B AT TE AN o BIAN LT # Ol AT i A R L AL S AR R AR IR A A 4
JER A HEAT T 0 R S Y ot R AL L T RO R Y T S RE RS R E L . 0 el O 8 SO R RO T [ R B A
B0 P08 25 2R 5 ey 0 SRR RS BE AT TR A 0 B A B B 0 5 R AT UG A5 R B L IR DT IR A B B0 fR0A A T 1 58
FH2E 2 A Y6 MRS H0 T2 BE AN 2224 306« UL B S0 A S0 oY 17 1T g i ik 45 2R B 08l AL 32 5 R T 0 5 o SRR 4508 R 7ok
5 K9 R RL T AG U Y 25K

X B OWEHARERAES AN BRLE; AR

FESES:TQ317.3;TP391. 41 XEkFRIRAD : A doi: 10. 3788/OPE. 20101807. 1605

Non-destructive testing for micro grooves of

injection molded micro-fluidic chips
ZHU Tie-li , ZHOU Liang, LIU Yong-yun
( Institute o f Mold & Die, Dalian University of Technology, Dalian 116023, China )

Abstract: Injection molded micro-fluidic chips are characterized by that their micro grooves show per-
fect imaging quality in height but not satisfactory in width, meanwhile the chip cannot remain the uni-
form quality for the width of micro groove everywhere. Therefore,this paper proposes an image pro-
cessing system based on Matlab to process the micro flat photo of the micro groove of an injection
molded micro-fluidic chip and to complete the non-destructive testing for the micro groove. In image
processing, the artificial interference is introduced to eliminate the image noise effectively and the pro-
file point extracted form the photo are used to fit the profile lines of the groove. Then, the opening
width and bottom width of the micro groove are measured. Measured data of microchannel widths
from the micro flat photos are compared with those data obtained from cross-sectional photos of micro-
channel slices. Results indicate that the differences between the two measuring ways are less than 4%
for the opening width and less than 3% for the bottom width, respectively. Obtained data demon-

strate that the proposed non-destructive method based optical telescope can meet the requirements of
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micro-fluidic chips for measurement of molded quality in injection molding.

Key words: injection molding; micro-fluidic chip; micro groove; image processing; non-destructive

testing
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Fig. 2 Cavity of injection mold for microfluidic chip
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Fig. 3 Injection molded microfluidic chip and its run-

ner system
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Fig. 4 Micro flat photo of micro groove
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Fig. 5 Cross section of micro groove of injection

molded micro- fluidic chip
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Fig. 6 Image processing of Keyence VHX-600

(
|
LI - I |
H
|1
i
L]

TIN5 92 br A D AT B R 22 531 O o AR SCET
Xt AL 68 R ol ) R B I O AT S AR i
KIS AL B R 5 .

TR A AT T A 1) PR AR AL BEAR PP R A T
Matlab BfF i G A BT HAS JF & 0, A2 45 B R
IR BRI | 15300 % 4 HOBE B | P 1848 R UL L
P T (i) 1 T B D i AR 4 FR 43, WA 7 TR



1608 e K TR

%18 &

BAl |E&
Ef|  [KEL

(Eeali b
9kl

TR
R &

TR 5L
JEE ) B2

BT S T T PR Y R A e AR

Fig. 7 Image processing of microgroove flat photo
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Fig. 11 Division positions of microfluidic chip
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Fig. 12 Measurement results of micro groove at posi-

tion 1 of the microfluidic chip
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Fig. 13 Measurement results of micro groove at posi-

tion 2 of microfluidic chip
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Fig. 14 Measurement results of micro groove at posi-

tion 3 of microfluidic chip
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