
Thermal Analysis & Rheology

COMPARISON OF COMMERCIAL VISCOSITY MODIFIERS

RHEOLOGY SOLUTIONS

PROBLEM

Viscosity modifiers are often added to base oils to improve
their viscosity/temperature properties.  These viscosity
modifiers, which are solutions of polymers dissolved in the
base oil with small amounts of antioxidants, pour point
depressants and/or other minor ingredients, are generally
characterized by their kinematic viscosity at 100°C (per
ASTM Test Method D445).  This single point viscosity
measurement, however, is not really adequate for project-
ing the mixing and pumping properties of these modifiers
because the modifiers do not exhibit Newtonian flow
behavior, particularly as they become more concentrated.

SOLUTION

Controlled stress rheology provides a more complete
characterization of viscosity modifiers.  These rheology
results enable the supplier to make highly concentrated
modifier solutions (thereby minimizing cost) without
adversely affecting mixing and pumping.

Figure 1, for example, shows the flow results for several
different modifier solutions.  The styrene/isoprene modifier
solution is highly shear thinning (i.e., viscosity decreases
with shear rate), whereas the ester solution is only slightly
shear thinning, and a radial isoprene solution is almost
Newtonian.  Shear thinning behavior in these solutions

relates to their ease of being pumped.  Solutions that shear
thin have lower viscosities at the higher shear rates
experienced during pumping.  The styrene/isoprene
modifier is particularly interesting because it has the
highest viscosity at low shear rates (i.e., at rest), yet shear
thins to a lower high shear viscosity than the ester
modifier.
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In addition to flow measurement, controlled stress rheol-
ogy also provides tests (creep and oscillation) which yield
further insight into the viscoelastic properties of these
modifiers. [1].

Figure 1. VISCOSITY MODIFIER SOLUTIONS
(Initial Flow Curves)
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For more information or to place an order, contact:

TA Instruments, Inc., 109 Lukens Drive, New Castle, DE 19720, Telephone:  (302) 427-4000, Fax: (302) 427-4001
TA Instruments S.A.R.L., Paris, France, Telephone:  33-01-30489460, Fax: 33-01-30489451
TA Instruments N.V./S.A., Gent, Belgium, Telephone:  32-9-220-79-89, Fax: 32-9-220-83-21
TA Instruments GmbH, Alzenau, Germany, Telephone:  49-6023-30044, Fax: 49-6023-30823
TA Instruments, Ltd., Leatherhead, England, Telephone:  44-1-372-360363, Fax: 44-1-372-360135
TA Instruments Japan K.K., Tokyo, Japan, Telephone:  813-5434-2771, Fax: 813-5434-2770

Internet:  http://www.tainst.com
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