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UNDERSTANDING SOLDER PASTE VISCOSITY 
AND THIXOTROPY  

BY TIMOTHY O’NEILL 
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A solder paste’s viscosity and thixotropic properties 
influence its performance in different production 
environments.  
 
Viscosity is a measure of a fluid's resistance to flow. 
Think of it as a fluid's "thickness" or "thinness." A 
fluid that flows slowly, like molasses, has a high 
viscosity, while one that flows easily, like water, has 
a low viscosity.  
  
For reference, Table 1 shows the typical viscosities 
of various liquids.  
  

Material at 70°F 
Approximate Viscosity in 
Centipose (cps) 

Water 1-5 cps 

Blood 10-20 cps 

Corn oil 50-100 cps 

Maple syrup 150-200 cps 

Glycerin 1-2 kcps 

Honey 2-3 kcps 

Molasses 5-10 kcps 

Ketchup 50-70 kcps 

Peanut butter 500 kcps 

Solder paste – new 500-700 kcps 

Solder paste – old 750-1,000 kcps 

Vegetable shortening 1,000 kcps 

Caulk 5,000 kcps 

Putty 10,000 kcps 

Table 1. Typical viscosities of fluids in ambient environments. 

 
Thixotropy is a property unique to certain non-
Newtonian fluids. It describes how a fluid’s viscosity 
changes under applied forces but gradually recovers 
when the stress is removed. (The difference 
between Newtonian fluids and non-Newtonian 

fluids is that the former maintains a consistent 
viscosity regardless of applied forces.)  
  
Wall paint is an example of a thixotropic non-
Newtonian fluid. The paint thins when force is 
applied during the brush or roller stroke for ease of 
flow and to fill imperfections, but quickly thickens to 
prevent runs and drips once the force is removed.  
 
Solder paste printing is much like paint in this way. 
The squeegee blade applies a shear force as it rolls 
solder across the stencil. This temporarily reduces 
viscosity, allowing the paste to flow and fill the 
stencil apertures. Once the force is removed, the 
solder paste thickens, maintaining the shape of the 
apertures after the stencil is lifted. 
 

High-Volume Production: The Need for 
Consistent Viscosity  
In high-volume, high-throughput production, rapid 
application processes require solder pastes capable 
of withstanding high print speeds and higher 
squeegee pressure. This creates greater shear forces 
on the paste, helping it flow into the stencil 
apertures, but also demands that it return to its 
original thickness quickly.   
 
A paste that is too thick may not shear thin 
adequately, leading to incomplete aperture filling or 
excessive stencil cleaning requirements. Conversely, 
a paste that is too thin may spread or slump, causing 
bridging or solder balling. Thus, for high-volume 
lines, a solder paste with a balanced initial viscosity 
and responsive thixotropic behavior is optimal. 
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High-Mix Environments: Leveraging 
Thixotropic Properties 
In high-mix environments, where PCB layouts are 
diverse and production runs are shorter, the 
flexibility of solder paste becomes a key factor. 
Thixotropic properties allow the paste to adjust its 
viscosity based on the shear forces applied during 
printing. This adaptability ensures that the paste 
performs well across a wide range of conditions, 
from low-speed, low-pressure applications to 
scenarios requiring rapid deposition.  
 
In such environments the ideal solder paste has 
stable thixotropic properties, offering a wide 
process window to accommodate different 
squeegee speeds, pressures, and stencil designs 
without compromising transfer efficiency or first-
pass yields. 
 

Examples 
Figure 1 illustrates the response of two different 
solder pastes under shear forces. Paste A has a 
higher initial viscosity that decreases more 
significantly under shear stress. This behavior 
suggests that while Paste A may perform well under 
specific conditions, its narrower process window 
could limit its effectiveness across varied production 
scenarios.  

 
Figure 1. Illustration of thixotropic behavior. 

 
Paste B has a lower initial viscosity and less 
pronounced thinning under shear forces. This offers 
more consistent performance across a wide range of 
print conditions, which is often most desired for 
modern solder pastes. 
 

Practical Tips for Managing Solder Paste 
Viscosity 
Selecting the right paste for the job and adjusting 
process parameters helps achieve the best results. 
This requires understanding the specific needs of 
your production environment and the capabilities of 
available pastes.  
 

• Don’t assume low initial viscosity is an 
indicator of poor quality or slump. Many 
newer formulations are “wide-window” 
pastes with more stable thixotropic 
properties.  

• Visual assessments of viscosity are obsolete. 
If viscosity is used as an incoming screening 
procedure, it should be measured on a 
viscometer and compared to the 
manufacturer’s specification.  

• Reconsider the use of paste 
conditioning/mixing equipment. These 
machines usually spin or oscillate the solder 
paste to shear thin the paste before printing.  
Pastes may not recover their original, 
intended properties after this process. 

 

The Future of Solder Paste Research  
Future research is focused on developing solder 
pastes that are even more adaptable to the changing 
demands of electronic manufacturing.   
 
This research will likely focus on several key areas:  
  

• Engineering Improvements: Developing finer 
mesh powders as well as better techniques 
for classifying powder to facilitate ultra-
miniature components.  
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• Metallurgic Innovations: The development of 
novel solder alloy powders.  

• Material Science Innovations: Developing 
new or improved flux chemistries and 
thixotropic agents that offer enhanced 
control over viscosity and recovery behavior.  

• Advanced Formulation Techniques: 
Leveraging nanotechnology, responsive 
polymers, and advanced chemistry to create 
solder pastes that dynamically adjust in 
response to manufacturing conditions.  

• Environmental and Operational Stability: 
Ensuring that new formulations maintain 
their performance characteristics across a 
wide range of environmental conditions and 
over extended storage periods.  

 
By embracing the latest advancements and 
preparing for future innovations, manufacturers can 
continue to meet the challenges of an ever-evolving 
marketplace. 
 
 


