
Thermal Analysis & Rheology

PROBLEM

Bituminous (asphalt) roof covering materials are typically
produced by dipping a fabric sheet in a vat of hot asphalt.
Generation of quality products is dependent on adjusting
the vat temperature so that the viscosity of the molten
asphalt allows the asphalt to completely and rapidly coat the
fabric, but when removed from the vat, does not allow it to
run back out of the fabric  before sufficient cooling occurs.

SOLUTION

Controlled stress rheology is a convenient technique for
comparing the viscosity (flow) properties of materials to
evaluate the effects of temperature and formulation changes.
Figures 1-2 show typical results for bitumen coatings
evaluated using a controlled stress rheometer equipped with

a high temperature accessory designed to reach temperatures
up to 400°C at heating rates as high as 2°C/second without
creating thermal gradients in the sample.  Both figures show
shear stress plotted versus shear rate.  Hence, the slope of the
individual curves represents relative viscosity.

Figure 1 shows a specific bitumen formulation evaluated at
several different temperatures and illustrates that the
material�s viscosity does change significantly with
temperature particularly above 170°C.  Figure 2 shows
several different formulations evaluated at one specific
temperature and illustrates that changing formulation also
has a significant impact on viscosity.  Using curves such as
these in correlation with feedback from actual production
runs, it is possible to eventually establish criteria for rapidly
adjusting vat temperature in future production.

COMPARISON OF ROOF COVERING MATERIALS
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Figure 1. TEMPERATURE EFFECTS ON
UNFILLED BITUMEN
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Figure 2. FORMULATION EFFECTS
AT 170oC
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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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