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Points West Distributors LLC
Surrey, British Columbia
(604) 535-7947
bob@pointswestdist.com WwWw.scottbader.com

Specialty Chemical Sales, Inc.

Kansas City, KS

(913) 915 - 5315
www.specialtychemicalsales.com

INVESTOR IN PEOPLE

The NP Group, LLC.
Houston, TX

(713) 690 - 6202
Www.npgroupinc.com
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Thickeners/Rheology Guide
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Rheology

Rheology is de ned as the study of the deformation and ow of materials. When a force is applied to a liquid, the
liquid will ow to relieve the strain from this force. Different systems will resist this ow more than others and the
measurement of this resistance is a measure of the viscosity of the system. Newton rst introduced a basic model for
the ow measurement of a liquid between two parallel plates and this is represented in gure 1.

gure 1

Area A

Upper moveable plate

Force F
Speed v

Lower fixed plate

Using this model a number of common rheology terms
can be de ned as follows:

Shear Stress  the force experienced by the liquid is
proportional to the area of the upper plate and is de ned
as the shear stress, =F/A (Units = Nm or Pascals [Pa])

Shear Rate the velocity gradient or the rate of change
of velocity at which one layer passes over an adjacent
layer is the shear rate, = dv/dx (Units = s?)

Viscosity this is expressed mathematically as,

= shear stress/shear rate and is the measurement of
the resistance to ow of a uid. Pascal.second (Pa.s) is
the basic unit of viscosity, but Poise or centpoise (cp =
one hundredth of a Poise) is often used and one cp is
equivalent to a millpascal-second, mPa.s. When quoting
viscosities the shear rate (or measurement method/
equipment used) should be stated together with the
temperature at which the measurement was taken.
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Newtonian Fluids examples include water, certain oils
and dilute resin solutions. The viscosity of a Newtonian
uid is independent of shear rate or put another way the
rate of deformation is directly proportional to the applied
force. This is shown in the two different plot types below:
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Non-Newtonian Systems many systems show
behavior that deviates from that of simple Newtonian
ow and examples of this are de ned below:

1) Pseudoplasticity a large number of liquids show a
large decrease in viscosity when the shear rate is
increased and this type of ow is de ned as
pseudoplastic or shear thinning behavior. Emulsions,
suspensions and dispersions are typically
pseudoplastic as are many paint, ink and adhesive
systems. At higher shear rates the ow behavior
becomes more linear (Newtonian). A related type of

ow behavior is that of plastic materials, which
initially resist deformation until a certain yield stress
is reached. Beyond this point the ow is then that of a
pseudoplastic uid. Pseudoplastic behavior is
portrayed below in two different plot types:

Pseudoplastic Fluid

Viscosity ———

Shear Rate ——»

Pseudoplastic Fluid

Shear Stress ——»

Shear Rate ——

2) Dilatancy dilatant uids show the opposite type of

behavior to pseudoplastic systems i.e. they show an
increase in viscosity as the shear rate increases (shear
thickening). It is seen in highly concentrated
suspensions or slurries. This type of behavior is
relatively uncommon, but is represented in the

plot below:

Dilatant Fluid

Viscosity ———

Shear Rate ———

3) Thixotropy for thixotropic liquids the viscosity

decreases over time for a given shear rate until a
minimum is reached. Once the shearing force is
stopped the viscosity recovers over time. The degree
of thixotropy can be represented by what is termed a
hysteresis area This is typical of the behavior observed
in gelled paints applied to a vertical surface, where the
viscosity reduces under the shear of the brush or roller
and then recovers to prevent sagging. This is
represented in the plot below:

Thixotropy

Viscosity ———»

Shear Rate ——

4) Rheopexy rheopectic uids show the opposite

behavior to thixotropic uids i.e. they increase in
viscosity over time for a given shear force until a
maximum is reached followed by a viscosity reduction
over time when the shear is stopped. This type of
behavior is extremely rare.
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