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Abstract In order to promote and apply non-—contact video extensometer to the mechanical test of materials, the tensile testing of
2A12T4 aluminum alloy profile sample is conducted on the 20kN electronic universal testing machine by automatically measuring
elongation and width of the deformation for the alloy in non—contact video extensometer. At the same time, electronic strain extensometer
is installed in the length direction for tracking measurement, with keeping in the corresponding force value, cut deformation in the width
direction is measured by means of micrometer measurement. After the sample cracks, the tool microscope is used to measure the
deformation in both length and the width directions. The deformations measured by two groups of measuring tools are compared with each
other, and the average value curves in the absolute deviation for the vertical and horizontal deformations are drawn. The analytic results
indicate that using non—contact video extensometer to measure mechanical properties of materials is able to completely meet the needs of
production and test.
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Table 1 Different stress values corresponding
to the force values

S 1 2 3 4 5
N 77 {/MPa 70 180 270 360 450
JI{E/N 2625 6750 10125 13500 16875
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Table 2 Measurement results of non—contact typed
video extensometer

JIE/KN 2.50 6.50 10.00 15.00 1By 224
1 1.022  2.126 3.211 10.245 12.105
, 2 1.043 2.085 3.284 8.983 10.406
ENTESIA
o 3 1.036 2.110 3.239 10.032  12.097
= /mm
4 1.054  2.106 3.314 9.976 12.043
5 1.043 2.063 3.305 10.323  12.104
1 0.023 0.081 1.124  2.014 2341
, 2 0.020  0.063 1.160  2.085 2.125
1 ] 22 JE
o 3 0.034  0.074 1.035 1.894  2.104
= /mm
4 0.016 0.055 1.020 2.051 2.143
5 0.022  0.072 1.105 1.963 2.230
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Table 3 Simultaneous measurement of length and width
deformations by using comparative method

JIE/KN 2.50 6.50 10.00 15.00 IHr 4
1 1.022  2.128 3.213 10.246 12.108
, 2 1.042  2.092 3.284 8.974 10.398
ENEESIA
3 1.034 2114 3.232 10.046 12.091
H/mm
4 1.045 2.115 3.315 9.987 12.042
5 1.043 2.060 3.302 10.324 12.103
1 0.024  0.086 1.131 2.016 2.346
, 2 0.022  0.064 1.154  2.086 2.124
1 1) 72 B
3 0.037 0.077 1.045 1.898 2.106
H/mm
4 0.019 0.058 1.024 2.052 2.147
5 0.021 0.071 1.103 1.964 2.233
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Table 4 Absolute errors of measurement results
based on two sets of measuring tools

J1 {8 /N 250 650 1000 1500 W%
1 0 ~0.002 0002 -0.001 —0.003
20001 -0.007 . .
P 0001 -0.007 0 0.009  0.008
) 30002 -0.004 0007 -0.014 0.006
s 4 0009 -0.009 -0.001 -0.011 0.001

5 0 0.003  0.003 -0.001  0.001
P E/mm 1—5 0.0024 -0.0038 0.0014 -0.0036 0.0026

-0.001 -0.005 -0.007 -0.002 -0.005
-0.002 -0.001  0.006 -0.001  0.001
-0.003 -0.003 -0.010 -0.004 -0.002
-0.003 -0.003 -0.004 -0.001 -0.004

0.001  0.001 0.002 -0.001 -0.003
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Fig. 1 Relationship between average value of
absolute error and test force
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