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Thermal Analysis & Rheology

RHEOLOGY SOLUTIONS

EVALUATING DIFFERENCES BETWEEN CAULK PRODUCTS

PROBLEM

A manufacturer of caulk compounds found that one of his
products (Caulk A) did not perform as well as a competitor's
(Caulk B) in an application requiring sealing of vertical
joints. The manufacturer's product tended to sag or run out
of the joint; whereas, the competitive product remained in
place. The manufacturer evaluated the two products using
a one-point viscosity test. However, that test showed no
difference between the two products.

SOLUTION

A Controlled Stress Rheometer was used to characterize the
two caulks over a broader range of conditions. Initially, the
flow properties of the materials were measured as a func-

tion of applied force (or stress) at levels that might be expe-
rienced as the product is applied out of a tube. The results
obtained are illustrated in Figures 1 and 2 where product
viscosity is plotted as a function of shear stress and shear
rate respectively. Those results indicated that Caulk A had
a lower viscosity at low stress and shear levels, and hence
should be easier to squeeze from the tube. However, to ob-
tain information about the compliance or sag of the caulk
once applied, a different rheology test was more useful. In
that test (Figure 3), the caulks were subjected to a constant
stress for a period of time and the amount of creep (compli-
ance) was measured. The stress was then removed and the
recovery (elasticity) was measured. The results clearly
showed that Caulk A had a higher compliance and poorer
recovery than Caulk B. Formulation changes were subse-
quently made to reduce compliance and improve the elas-
ticity of Caulk A.

Figure 1. VISCOSITY VS. SHEAR STRESS
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Figure 2. VISCOSITY VS. SHEAR RATE
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Figure 3. COMPLIANCE VS. TIME
0.012 (Caulks)
0.01 -
A
Z 0.008 |
E
S
Q 0.006 |
S
g
S 0.004
o
0.002 B
0 T T T T ]
0 20 40 60 80 100
Time (s)

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
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