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Abstract: The test bench of lost motion of a precision reducer is a non-standard piece of equipment, and
there has been no systematic research on its precision characteristic. Therefore, verification regulation for
evaluating the metrological performance of such a test bench is lacking. To evaluate the accuracy character-
istic of the test bench of lost motion of a precision reducer, an accuracy evaluation method is proposed.
First, the structure of the test bench is analyzed, and the main error sources that affect the precision of the
test bench are determined. These error sources include the measurement error of the torque sensor, mea-
surement error of the angle sensor, friction torque of the torque measurement chain, and elastic torsion an-
gle of the angle measurement chain. Second, the function mechanisms of these error sources are studied,

and a method of converting torque error into angle error is proposed through a hysteresis curve so that all
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types of error are unified as an angle error. Then, the concept of local linearization of the hysteresis curve

is proposed to realize the simple calculation of torque error mapped to angle error. Finally, a method of

evaluating the accuracy of the test bench is given according to the mathematical expression of lost motion.

Testing was conducted, and the experimental results indicate that the test error of geometric lost motion is

4+0.04', test error of elastic lost motion is +=0. 06’, and test error of total lost motion is #=0. 04". Conse-

quently, the accuracy of the test bench of lost motion meets the test requirements, and the method pro-

posed is effective for evaluating the accuracy of the test bench. In addition, the test accuracy can be im-

proved by testing several places within one rotation of the output terminal of the precision reducer.

Key words: precision reducer; test bench; lost motion; accuracy characteristic; hysteresis curve
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Fig.4 Local linearization of hysteresis curve
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Tab.6 Data points directly used for lost motion calculation
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Hysteresis curve and key data points measured by experiment
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Tab.8 Evaluation index of test result of lost motion "

Maximum value & .

Mean value &, Standard deviation o,

Geometric lost motion 0.47
Elastic lost motion 2.50

Total lost motion 2.97

0.29 0.09
2.37 0.17
2.66 0.20
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