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Simultaneous Measurement of Vibration and Applied Forces at

a Power Tool Handle for the Reduction of Random Error
When Evaluating Hand-transmitted Vibration

SR L A RO
Seok-Hyun Choi, Han-Kee Jang and Tae-Won Park
(20043 12¢ 8¢ H= : 20059 3¢ 269 AAR)

Key Words : Hand-arm System(5$74)), Hand-transmitted Vibration(#8% 2E), Grip Force(%3), Feed

=

Force(°]48), Frequency-weighting(F 3 7}%), Vibration Total Value(JE Z 3b)

ABSTRACT

To increase accurateness and reliability of the evaluation of power tool vibration transmitted to an
operator, it is necessary to measure the grip and feed forces during the measurement of
hand-transmitted vibration. In the study a system was invented to measure the vibration and the
grip and/or feed force, which consists of a measurement handle and a PC with a data acquisition
system and the corresponding software. Strain gauges and an accelerometer were mounted on the
handle surface for the simultaneous measurement of the forces and the vibration. The program in the
system makes it possible to monitor the grip and feed force during the tool operation so that the
operator keeps the applying forces within the pre-determined range. Investigating the vibration total
values, frequency-weighted root-mean-square accelerations at the handle, obtained in repetition for
each power tool with control of the grip and feed force showed more consistency than those
measured without force control. By using the system the experimenter can reduce random error of

the measured vibration.
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Table 1 Test results of measurement of the hand-transmitted vibration for the selected power

tools with and without force control

Tools Cases and 1D FN) | g (N) (::/;) (ri\/s) (:1]';52) (r;l;;g) Mean | S.D.
1 374 249 14 1.2 1.0 2.1
Case-1 2 246 411 2.0 16 1.1 2.8 25 | 038
Drli 3 35.5 42.3 1.9 14 1.3 2.1
1 39.8 33.8 1.1 0.7 0.7 1.5
Case-2 2 39.4 35.0 1.2 1.0 1.0 1.8 1.7 | 016
3 376 .7 1.1 1.0 1.0 1.8
1 76.1 68.2 15 1.7 1.1 2.5
Case 1 2 19.7 42.5 1.9 2.1 14 3.2 32 | 068
Impact 3 17.3 30.0 2.2 29 1.6 39
drill 1 50.2 514 1.6 1.9 1.6 2.9
Case-2 2 51.3 55.5 2.0 2.2 1.8 35 33 | 032
3 15.9 53.7 1.8 2.5 15 35
1 59 409 4.6 6.4 75 10.8
Case 1 2 -5.6 63.3 3.2 6.9 3.2 8.2 80 | 3.02
Disk 3 -22.8 53.4 24 3.8 1.8 4.8
sander 1 2.4 46.6 3.2 6.4 3.5 79
Case -2 2 3.4 479 2.5 4.0 2.1 5.1 6.9 1.57
3 2.9 47.0 2.4 5.2 5.2 7.7
1 9.1 65.9 14 2.2 2.1 3.3
Case 1 2 0.8 71.9 1.3 1.9 2.2 3.2 31 0.36
Polisher 3 -15.2 72.0 0.8 1.3 1.8 2.7
1 49 68.6 1.1 2.1 2.0 3.1
Case 2 2 1.3 68.9 1.7 1.9 2.0 3.2 37 | 086
3 5.5 69.5 0.9 2.6 38 4.7
1 21.2 61.0 9.7 31.8 11.3 35.1
Casc 1 2 17.6 42.1 6.3 25.8 109 28.7 342 | 509
1" 3 35.6 579 5.3 34.2 174 38.8
Grinder 1 21.1 49.9 1.3 36.9 12.3 39.2
Case -2 2 24.8 49.2 5.3 38.5 119 40.7 400 | 076
3 23.1 476 1.2 36.6 158 40.1
1 16.1 60.4 6.6 45 76 11.1
Case-1 2 8.6 46.9 7.2 42 6.5 10.6 101 | 122
9" 3 -1.8 411.2 6.4 3.8 4.5 3.8
Grinder 1 -10.1 47.7 7.6 42 75 11.5
Case 2 2 13.7 434 79 3.1 5.0 99 106 0.85
3 -7.0 50.0 75 1.1 5.7 10.3
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