


Cone & Plate Measurement of Viscosity
Accuracy:

The accuracy of the cone and plate viscometer depends upon the instrument’s ability to hold temperature, accuracy of the cone’s angle, the cone’s setting to the plate and the speed of the instrument.

Other parameters also affect the accuracy and these are listed below.



1) Wear on the cone and plate.



2) Size of sample.



3) Time taken to allow the sample to stabilize on the plate before taking a reading.



4) Cleanliness of cone and plate.



5) Material type - Newtonian? high or low viscosity, particulate size.



6) Cone type - lower range cones give higher accuracy.



7) Shear Rate applied to sample.

The achievable accuracy for a cone and plate viscometer across its scale is ± 2% of the full-scale range. e.g. 0-10P the accuracy should be within ± 0.2P.

In practice, the accuracy between the 10% and 90% of the scale is normally ± 0.1P for a 10P scale.

REL calibrates all it’s standard viscometers using a 10P cone with standard oils 3.5P and 7.0P, and 

then using the cone to be used, the instrument is tested with 2 standard oils to suit the cone.

Temperatures are set to within 0.1°C, however the accuracy in measurement when taking into consideration the thermocouple used, the ambient temperature and the thermometer used, a

realistic tolerance is ± 0.3°C for temperatures up to 100°C and ± 1.0°C for temperatures up to 200°C.
For calibration at 25°C, the ASTM have adopted a pragmatic approach with the ± 5% which will be

satisfactory for many uses, but anyone who is familiar with the instrument will suspect that readings

consistently out by 5% indicates that the instrument requires recalibration.

An instrument may be in calibration but sample readings give results which appear out of specification.

I f, the sample size, temperature and timing are all in control, the factor that is sometimes overlooked 

is the shear rate.

The standard c& p viscometers run at a high shear rate 10000/12000 sec¯¹ and for many materials

this is too high with a true uniform shear not being attained. This is seen with an initial reading

falling sharply. A multi- speed instrument is designed to address these requirements with shear rates 

as low as 5sec¹.

High Viscosity oils will at the high shear rates cause the temperature to rise, if the spindle is run for

more than 10 - 15 seconds and the readings will fall from the initial stabilized value.

As a guide the following accuracy figures should be achievable under the given conditions listed

below.

	Cone (poise)
	2
	5
	10
	20
	40
	100

	full scale
	±0.04P
	±0.1P
	±0.2P
	±0.4P
	±0.8P
	±4.0P

	 0-75% scale
	±0.
	±
	±0.1
	±0.2P
	±0.4P
	±2.0.

	Standard oil
	±
	±
	±0.05
	±
	±
	±

	75 -100% scale
	±
	±
	±0.2
	±
	±
	±


