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Abstract

A newly developed contact angle measurement instrument by laser beam projection allows for rapid and
direct determination of contact angles. The instrument may have a possibility to characterize newly
developed nano-fibers. When the laser beam impinges on an edge of an interface of liquid and solid,
projected beam were split across and made two straight lines on a tangent screen. From the result, it could
measure the contact angle directly by reading the angle between two split beams. The purpose of this
study was to prove reliability and reproducibility of the contact angle measurement instrument by laser
beam projection compare to the conventional one by microscope through the comparative experiment and
questionnaire. Test samples were selected by consideration of hydrophilic and hydrophobic, such as nylon
6 and polypropylene, respectively. The laser contact angle measurement has accurate, fast and convenient
method to measure contact angle, and it can be a unique method to characterize nano-fibers.
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Fig. 1. Schematics of the contact angle measurement instrument using He-Ne laser beam projection.

Fig. 2. Reflection of the laser beam from the liquid
drop on a flat solid surface.
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Table 1. Comparative experiment results of contact angle measurement using laser beam projection and

microscope
Sample Zozzg UdE 6
Method Microscope ' Laser Microscope Laser
No. 10 1Y) 1) () 1) () 1) )
1 95 92 75 77 64 62 75 77
2 96 91 74 85 61 62 58 55
3 83 80 70 63 64 62 60 63
4 91 84 - - 76 74 - -
S 113 99 67 85 52 54 65 55
6 96 97 92 93 69 67 65 67
7 98 98 90 89 63 61 63 65
8 . 100 102 94 98 65 69 65 67
9 89 922 81 83 64 61 61 62
10 96 94 83 73 83 82 63 67
11 i 96 100 90 100 47 51 68 67
12 82 84 89 90 82 75 62 64
13 91 89 87 39 74 71 68 67
14 92 93 94 95 68 68 62 67
15 100 102 83 75 86 85 60 57
16 90 88 87 91 78 82 63 66
17 87 86 87 82 57 66 62 64
18 94 91 85 85 96 97 55 62
19 58 57 83 63 58 48 68 68
20 83 95 89 90 56 55 62 63
Ha 92.8 92.1 87.3 87.5 64.6 66.5 63.3 64.8
EEHRE 29.1 25.4 16.4 12.9 363 25.4 8.5 8.3
4t 54 5.0 4.0 3.6 6.0 5.0 2.9 2.9
Table 2. The questionnaire results of contact angle measuring time
#nl7go] o9 wECH HulAgo] 27 waoh| FIyo] vl&sitt |golArt 2F METH Holx7} vl wac)
TH U4 1 3 5 8 3
Table 3. The questionnaire results of convenience of contact angle measurements
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