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Overview of the technique 

The tuning-fork vibration viscosity measurement technique consists of two 
oscillating paddles driven in opposing directions as shown in Fig. 1. 

These plates are vibrated at a fi xed frequency which would result in a 
variable amplitude (displacement) in response to the frictional force 
produced by the viscidity between the sample and sensor plates. 
However, the vibro-viscometer controls the driving force required to 
maintain uniform displacement.  The more force, the more viscous the liquid.

Fig. 1. Tuning-fork confi guration of the 
            vibrational viscometer technique.
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Shear Stress and Viscosity

With the vibrational technique, shear stress (τ) is determined by measuring 
the driving force required to keep the tuning forks in oscillation, while the 
wetted area of the tuning forks is a known value. The strength of this 
technique is that measurement of current and voltage are relatively easy 
and precise. 

Fig. 2. Classic two-plate model

τ [Pa] = η [Pa•s] × u [s-1]
Fig. 3. Relationship between shear stress, shear rate and viscosity. 

Driving at a fi xed frequency exploits the sharp resonance inherent in this 
technique, resulting in increased sensitivity. For the SV and SV-A Series, the 
tines are driven a fi xed distance. The sine wave motion means that the speed 
of the paddles through the liquid varies over each cycle, the value of which 
can be expressed as an effective value, or root-mean-square (RMS). 

For the RV Series, the driving frequency is also fi xed, however the 
displacement distance is settable in order to provide variable shear rates. 
This can be thought of as a distance-over-time situation. For additional 
details on multi-shear rate testing, please refer to TB-2. 
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The vibro-viscometer technique will indicate the static viscosity of a fl uid 
assuming that its density is 1.0. This static value is the product of viscosity x 
density. The value for kinetic viscosity can be obtained by dividing the 
indicated viscosity by the density, or specifi c gravity, of the sample.

Both the SV and SV-A Series are designed to measure Newtonian fl uids, 
which by defi nition, have a constant viscosity irrespective of shear rate. 
The difference between these two families is the area of the paddles which 
governs the minimum sample size required. The RV Series can characterize 
non-Newtonian fl uids.

Viscosity Standards and Measurement Calibration

From the known viscosity of a standard liquid, such as viscosity standard 
solution or even water, the viscosity of a liquid-under-test can be determined.  
The viscosity of distilled water 1.002 mPa•s at 20.00 °C at 1 atm. 
For measurement of less viscous fl uids, water is often suffi cient and serves 
for a one-point calibration.

Both 1-point and 2-point calibration can be performed. If the sample is less 
viscous, then a 1-point calibration using distilled water will usually suffi ce. 
For a sample with higher viscosity, then the 2-point method, using a higher 
viscosity standard as well as water will cover the required range.

Measurement Ranges

Model Measurement Range Minimum Sample

SV-10 0.3 to 10,000 mPa•s 10 ml

SV-100 1 to 100 Pa•s 10 ml

SV-1A 0.3 to 1,000 mPa•s 2 ml

SV-10A 0.3 to 10,000 mPa•s 10 ml

SV-100A 1 to 100 Pa•s 10 ml

RV Series 0.3 to 25,000 mPa•s 10 ml
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For More Information

The A&D Vibro Viscometer User’s Handbook, 
a 40 page printed is available by request on the 
A&D website:  www.andweighing.com 
It contains additional details comparing various 
techniques to measure viscosity, viscosity standard 
fl uids and calibration and briefl y discusses measuring 
under fl ow conditions, which is possible with the 
tuning fork technique. 

In it you’ll also fi nd information on the WinCT Viscosity software package, 
which is included with all A&D viscometers and puts the devices under full 
PC control. The function RsVisco is a convenient way to capture and graph 
measurement data vs. time. 


