AMM 05

miﬂi:qu?mmimﬁaﬂhzﬁmnssmﬂ%aaﬂmm\amzmﬁvlwzl AN 24
20-22 9MAY 2553 TINTAGUATI BT

L Y (> a 1 Y (% H H
@l%LL‘]J‘]JLﬂ%?JO']G’I LL3IVUA LL‘]J‘]JEL‘VIN Tﬂ El‘l‘ii‘ir‘ia ﬂﬂ"l‘i’)ﬂ&!&lﬁlﬂa EI%E‘]JVL‘]J

New Prototype of Torque Transducer by Direct Measurement of Deformed Angle
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Abstract

This paper studies, designs, and invents the prototype of torque transducer using the direct
measurement of the deformed angle. The purpose is to reduce the influence of parasitic force in the
torque measurement of wrench types. The maximum capacity of the torque transducer is designed to 200

N.m. The three sensing elements, including the strain gauge, the angle encoder, and the coordinate
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measurement system, are applied to use with the transducer. The design is optimized using the finite
element analysis (FEA).

The experimental results, which are supported by the FEA simulation methods, show that the
+0.15% deviation of the strain gauge signal is varied by the quantity and act of force position on the
torque axis. The deviation of the signal from angle encoder is varied by the quantity and act of force
position on the torque axis + 0.25%. The deviation of signal from the coordinate measurement system is
varied by the quantity of force + 0.15%, but it does not affect the position of force that acts on the torque
axis. The accuracy of the prototype model is metrologically evaluated by the standard calibration method
DKD-R 3-8: 2003 using the torque transfer wrench with the £ 0.10% accuracy. Based on the calibration
results, the accuracy is + 0.50% and can be used as the torque wrench calibrator properly. The accuracy

of the prototype equipment will rise if the 2-axis angle measurement device has the repeatability that is

better than + 0.05 ym and the accuracy that is better than £ 0.1 ym.
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