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Abstract—Terminal velocities of balls and needles are determined by the measured passing times
of a given interval with the laser and timer system installed in the falling ball viscometer. Viscosity
at low rate of shear and zero-shear-rate viscosity of low viscous fluids are measured by hollow alumi-
nium balls and needles are varied by inserting some iron powder depending on the density required.
Measured viscosity at low rate of shear and zero-shear-rate viscosity with the failing ball viscometer
and viscosity at high rate of shear and infinite-shear-rate viscosity with the capillary tube viscometer
are used to calculate the relaxation times of viscoelastic fluids. Ball removal device is installed to
remove the dropped ball from the bottom of the cylinder without disturbing the sample fluids in
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the cylinder. It is found that the device is very effective in measuring the characteristic diffusion
time of viscoelastic fluids with a single ball. Characteristic relaxation time and characteristic diffusion
time of Polyacrylamide Separan AP-273 with concentrations of 500-2000 wppm are determined by the
experimental results of the falling ball viscometer and capillary tube viscometer, and degradation phe-

nomena of polymer solutions is investigated experimentally.

Keywords: Viscoelastic fluid/characteristic relaxation time/characteristic diffusion time/hollow ball/nee-
dle/zero-shear-rate viscosity/infinite-shear-rate viscosity/degradation.
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Fig. 1. Schematic diagram of the falling ball viscometer.

Fig. 2. Detail drawings of system adapters.
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Table 1. Details of steel balls

Ball No. Diameter Mass Density
(mm) (@ (g/mm°)

1 1.9966 0.0419 7.6737

2 2.9967 0.1093 7.7591

3 3.9986 0.2600 7.7687

4 4.9943 0.5072 7.7771

5 6.9960 0.8779 7.7721

Table 2. Details of hollow aluminium balls

Ball No. Diameter Mass Density
(mm) ® (g/mm’)

1 9.50 04474 0.9966

2 9.50 0.4493 1.0008

3 951 04525 1.0048

4 9.50 04733 1.0543

5 9.50 0.5159 1.1492

6 9.50 0.6689 1.4900

7 9.50 0.8094 1.8029
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Table 3. Details of needies

Needle Diameter Length  Mass Density
No. (mm) (mm) ® (gmmd)

1 1.55 7446  0.1661% 1.19504

2 155 7418 01773  1.2593

3 1.56 7471 01910  1.3469

4 157 7421 02067  1.4489

5 1.55 7447 03822 27389

6 1.57 7441 04941 34542

7 6.23 10615 35220  1.1101

8 6.25 9342 31403 1.1206
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