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Application of Optical Extensometer on the Real-Strain Measurement
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Abstract The study of mechanical property about low-dimensional materials with its wide application has been one
of the hot-spots. In the real-strain measurement of low-dimensional materials, the tracking target on the surface of
large distance specimen would move out the scope of image tracking. In this way, the tracking target might be lost,
which affects the real-strain measurement. So the optical extensometer based on digital image tracking technology is
proposed to change the large distance to small one. Then, the tracking objective is adjusted to move in the screen
field of view. The method of real tracking can be realized. Moreover, the strain regulation of low-dimensional
materials might be dynamically learned. The strain measurement is carried out using micro-mechanics universal
testing machine and optical extensometer together. From the experiment, the results obtained by the optical
extensometer are agreed with ones obtained by the micro-mechanics universal testing machine. And, the objective is
orientated in the 0.01 pixel location using the arithmetic of bilinear inter value. So, the optical extensometer can be
applied on the real-strain measurement of low-dimensional materials. Also, a new experimental method is offered for
studying the dynamic mechanics of low-dimensional materials.
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Fig. 1 Micro-mechanics universal testing machine
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Fig. 2 Optical extensometer
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Fig. 3 Principle scheme of optical extensomet
30 mm AR ATE KGR Et 2K E N 1T mm @9
B s T AR R B X R R RATE [ — S L v
il PA 552 I W 8 B B AN A B 8 TR A O . 45 mm
KA — MRk e 22 A D s A o o8 G A o o i 00 1] 72 g



1664 i &

¥ 50 %

Z 1A A R K EE O 30 mm B BL. 30 mm EWA
Bewy o E B R R U A Sk e 22 AR O AR A AL A
B 4 PR, = ﬁ%lﬂﬁ’]ﬁﬁﬁﬁﬂ%_ﬁ
PR S5 - = b A e K AEL 2390 9 0. INL 0. 15N Al
0. 2N, b S2 5 AL S i UL 56 3] H A o R B 19 1
OU o T ELR A — RS T B R ME A S AF i T RL
o RV BT 2 T RE 8 HLRS R LR ST B A 2
OSRB R DU R — 25 547 St b B LE

B4 SEg A B A

Fig. 4 Experimental arrangement picture
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Fig. 5 Resulting images of two point tracking. (a) original image; (b) location image of maximum; (c¢) location image of
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Fig. 6 Deformation curve of specimen strain. the maximum loading is (a) 0. 1N; (b) 0. 15N; (¢) 0. 2N
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Fig. 7 Loading-displacement curve of specimen. the maximum loading is (a) 0. 1N; (b) 0. 15N; (¢) 0.2N
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