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Tempera White Paint Rheological Testing 
Rheological testing of white tempera paint is critical for assessing its flow, application consistency, and shelf 
stability. This testing ensures that the paint maintains a proper texture for easy application and avoids 
sedimentation during storage. By evaluating the paint’s shear-thinning behavior and viscoelastic properties, 
manufacturers can optimize formulation for consumer satisfaction and longevity. 
  
Background: 

• White tempera paint is a water-based suspension 
containing titanium dioxide, a polymer suspending agent, 
and other additives. 

• Rheological properties provide insight into how the paint 
behaves under various stresses, relevant to both its 
storage and application. 

Equipment: 

• Rheometer: Brookfield RSO Rheometer 

• Temperature Control: Brookfield TC-650SD-115 bath set to 25°C, connected via EPR tubing with insulation 

• Spindle: Titanium CCT-40-T, chosen for its low inertia and sensitivity to measure low viscosities and weak 
structures 

• Software: Brookfield Rheo3000™ for automated data control and acquisition 

Settings: 

• Shear Testing Modes: 

o Rotational Shear: Measures viscosity as a function of shear rate 

o Oscillatory Shear: Evaluates low-strain/low-stress behavior for structural insights 

Procedure: 

1. Connect the TC-650SD-115 temperature bath to the jacket surrounding the sample container, setting the 
temperature to 25°C. 

2. Attach the titanium CCT-40-T spindle to the RSO rheometer in CC mode. 

3. Perform Rotational Shear Testing to record apparent viscosity changes with shear rate. 

4. Conduct a Stress Amplitude Sweep using oscillatory shear at 10 rad/s, observing the storage modulus (G') 
and loss modulus (G") up to 28 Pa. 

5. Set applied stress to 3 Pa within the linear viscoelastic (LVE) region and conduct a Frequency Sweep from 
0.1 to 120 rad/s. 
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Observations: 

• Figure 1: Apparent viscosity decreases significantly with increasing shear rate, indicating shear-thinning 
behavior.  

• Figure 2: At stresses below 28 Pa, G' exceeds G", indicating solid-like, elastic behavior that helps prevent 
particle sedimentation. Above 28 Pa, G" becomes dominant, indicating liquid-like, viscous behavior. 

• Figure 3: Frequency Sweep results show that G' remains greater than G" across the frequency range (0.1-
120 rad/s), reinforcing gel-like behavior and stability in storage. Complex viscosity decreases with 
frequency, indicating a reduced resistance to deformation under stress.  

Results: 

• Shear-Thinning: The paint’s viscosity 
decreases with increased shear, 
facilitating smooth application. 

• Elastic to Viscous Transition: G' > G" at 
low stresses signifies stability during 
storage, while G" > G' at higher stresses 
supports easy application when spread. 

• Frequency Sweep Consistency: Stable 
gel-like behavior across tested 
frequencies confirms the paint’s 
resilience against sedimentation over 
time. 

Discussion: 

The RSO rheometer's ability to capture both rotational and oscillatory shear provides a comprehensive view of 
tempera paint’s behavior. Shear-thinning supports smooth application, while elastic properties prevent 
sedimentation. This testing validates the paint’s structural integrity, ensuring it meets storage and application 
requirements. 
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