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Unsaturated Polyester Resin Viscosity Testing

Viscosity testing is crucial for unsaturated polyester resins (UPRs) that undergo multiple reactions before final
processing. Accurate viscosity monitoring at each production stage ensures the resin achieves target properties
essential for applications in products such as boat hulls, automotive parts, countertops, and bowling balls.
Maintaining specific viscosity values is critical for the product’s performance, especially when filled with fibers or
combined with other polymers.

Background:

e UPRs are tested for viscosity throughout the reaction process
to monitor progress and determine if the batch meets the
required standards before moving to the next stage.

e Traditional Gardner-Holt tube methods have been replaced by
the Brookfield CAP2000+ Viscometer for more accurate and
efficient testing.

¢ This method is widely used in settings where resins are
processed until they solidify at room temperature.

Equipment:

e Viscometer: Brookfield CAP2000+

e Spindles: CAP-S-03 or CAP-S-04, depending on the UPR’s formulation and reaction stage
Settings:

e Speed: 900 rpm (115 VAC) or 750 rpm (220 VAC)

e Temperature: Set points at 130°C and 200°C
Features:

e Small sample requirement (<1 mL)

e Rapid temperature stabilization

e Clean-in-place capability

o Viscosity displayed in Poise or Pascal seconds

¢ Data output options to printers or external software (Capcalc for Windows®)

Procedure:

Tap the reaction tank to obtain a sample.

Transfer the sample to the Brookfield CAP2000+ Viscometer.

Equilibrate the sample at the set temperature for 45 seconds.

Run the test at 900 rpm for 15 seconds, then record viscosity data.

Release the batch for the next reaction step if the viscosity data aligns with process requirements.
. For final tests on resins that solidify at room temperature, heat the sample to 225°C before testing.
Observations:

o Data points are collected at each reaction stage, showing distinct viscosity changes as the resin
progresses from an initial reaction state to the final set state.

Results:

e Viscosity data confirms the resin’s readiness to proceed at each stage, from the initial liquid state through
to solidification, ensuring the final product meets required performance characteristics for its intended
application.

Discussion:

The CAP2000+ enables quick, accurate viscosity measurements with minimal sample volume, crucial for
continuous process control in UPR manufacturing. With viscosity confirming each stage, manufacturers can avoid
production errors, optimize batch quality, and ensure the resin’s suitability for final applications.
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