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Fig.1 The effect of out-of-plane motion on common lens:

(a) out-of-plane translation toward the lens; (b) the in-plane fake displacement field
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Fig.2 Two FOV-splitting techniques: (a) the conventional FOV-splitting technique;

(b) the proposed modified FOV-splitting technique
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Fig.3 The measurement schematic diagram of proposed optical extensometer:
(a) optical arrangement; (b) a recorded image
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Fig. 4 The schematic diagram of gauge-length calibration
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Fig.5 The influence schematic diagram of out-of-plane rotation on the proposed extensometer
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Fig. 6 Experimental setup for out-of-plane translation test: (a)side view; (b)front view;

(o)inner view of FOV-splitting device; (d) experiment photograph
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Fig. 7 Measurement results in out-of-plane displacements:

(a) vertical displacements of two gauge points; (b) strain errors
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Fig. 8 Experimental apparatus: (a)stainless steel tensile specimen; (b) experimental setup
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Fig. 9 Strain results of the proposed optical extensometer in static tests:

(a) strain errors in three repeated tests; (b) strain RMSE in the three tests
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Fig. 10 Measurement results in the first tensile test: (a) strain obtained using the proposed
optical extensometer, conventional optical extensometer and strain gauge; (b) strain
differences between two optical extensometers and strain gauge
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Fig. 11

Strain results obtained using the proposed optical extensometer:(a) the first;

(b) the second tensile test
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Optical extensometer based on the common lens and
modified field-of-view splitting technique

ZHENG Renfeng', ZHU Feipeng”, BAI Pengxiang®, LEI Dong®

(1. College of Water Conservancy and Hydropower Engineering, Hohai University. Nanjing 210098, Jiangsu, China;
2. College of Mechanics and Engineering Science, Hohai University, Nanjing 211100, Jiangsu, China)

Abstract: Although optical extensometers based on telecentric lens have the advantages of high strain
measurement accuracy, the shortcomings of high cost and fixed field of view (FOV) of telecentric
lenses make the extensometer less flexible. Therefore, an optical extensometer based on a low-cost
common lens and improved FOV-splitting technique was proposed. This method took the points on
the centerline of two independent fields of view as the gauge points, which not only reduced the
influence of the rigid-body displacement on the strain of the measurement direction, but also
effectively increased the gauge length of the extensometer. Static experiments and uniaxial tensile
experiments of a stainless-steel specimen were carried out to verify the feasibility and measurement
accuracy of the optical extensometer, and the root mean square error (RMSE) of the experimental
results was approximately 5pe, indicating that the improved optical extensometer has high strain
measurement accuracy.

Keywords: optical extensometer; field-of-view splitting; digital image correlation; strain measurement

accuracy; out-of-plane displacement



