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Development of device measuring very high torque
via torque arm with attached load cells
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Abstract: A measurement of very high torque for track drive unit in construction equipment is usually in
difficulties due to the requirement of a torque meter with high capacity, and the limitation of geometry for an
experimental set-up. To improve the troublesome problem, a new device was proposed, where a torque
transmitted through the torque arm can be measured by load cells attached at each torque arm. The
experimental set-up of the new device was carried out in order to measure the torque values for a mechanical
feedback type planetary gear box, in which the power flow circulates itself in a closed-loop. The new device
enables to measure torque values of 60,000Nm. Additionally, the measured values were estimated statistically in
the aspect of their repeatability and reproducibility, so that an acceptable behaviour as a measuring device can

be confirmed.
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Fig. 4 Test set-up for torgue measurement system
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Table 1 Test results using mechanical feedback
type test device

No 7,,(Nm) 7,..(Nm) Ny (%)
663.3 24335.3 92.03
896.0 34171.7 95.66
1 1114.4 42653.2 96
1348.1 51478.6 95.79
1569.1 58714.0 93.86
666.5 24500.7 92.21
9 895.2 34030.6 95.36
1112.8 42410.3 95.6
13479 51080.4 95.06
1567.8 58824.2 94.12
663.3 24379.5 92.2
3 896.0 34239.2 95.85
1110.1 42586.4 96.22
1345.6 51394.4 95.81
1567.6 58607.2 93.78
664.6 24445 .4 92.27
4 895.7 34231.4 95.86
1110.7 42560.7 96.13
1344.1 51302.2 95.74
1565.3 58436.1 93.64
664.3 24407.2 92.16
5 895.8 34266.6 95.95
11114 42678.0 96.33
1345.8 51229.2 95.49
1566.7 58461.3 93.6
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Fig. 5 Regression curves for whole experimental data
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Table 4 Results from repeatability analysis

Source Variance | Contribution (%6)
Total Gage R&R 50122 0.03
Repeatability 50122 0.03
Part-To-Part | 178015998 99.97
Total Variation | 178066120 100.00
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