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The Simultaneous Measurement of Vibration and Applied forces at a Power
tool handle for the Evaluation of Hand-transmitted Vibration
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ABSTRACT

To increase accurateness and reliability of the evaluation of power tool vibration transmitted to an operator, it is
necessary to measure 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 data acquisition system and the software. Strain gauges and an accelerometer were mounted
on the handle 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 at various conditions 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

uncertainty of the measured vibration.
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Fig 2. Grip force and feed force at the handle
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Fig.8 Experimental setup for the measurement of
the forces and the accelerations
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Fig.9 Program for monitoring the forces and
the evaluation of the vibration magnitudes
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(1) ISO 5349-1:2001, Mechanical vibration - measurement
and evaluation of human exposure to hand-transmitted
vibration - Part 1: General requirements

(2) 1SO 5349-2:2001 Mechanical vibration - Measurement
and evaluation of human exposure to hand-transmitted
vibration - Part 2: Practical guidance for measurement at the
workplace
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Table 1 Test results of simultaneous measurement of grip, feed force(N) and
vibration magnitudes(m/s?, r.m.s.) for six power tools
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