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Flame Retardant (FR) Textiles 

FR textiles are able to withstand high heat and combustion in 
order to provide protection for the wearer. These textiles are 
expensive and mainly used to protect those in extreme 
environments, such as military personnel. Currently the military 
uses Defender M® which is expensive, produced abroad, and 
does not adequately protect the wearer from radial heat. 

 

SciGenisis FR Inks 

The FR properties reside in the ability of the inks to reflecting 
infrared, promoting charring, and diluting oxygen locally. The 
inks can be printed on as Thermal flux experiments showed that 
these inks can drastically reduce the severity of burns.  

 

Problem 

Misprints during first trial suggested 
problems with the rheological behavior 
of the inks. Compatibility of the inks with 
industrial screen printing is imperative in 
the effort to bring this technology to our 
military.  

 

Objective 

Optimizing the rheological properties of 
the FR inks in order to be better suited 
for industrial screen printing while 
maintaining it’s FR properties. 

 

Tool: Anton Paar Rheometer MCR 302 

Measuring System: Parallel Plate 25mm  

Inks Tested: Red Speedball (Control), Xangum 1% Pigment, 
Xangum 2% Pigment, Alcogum 4% Pigment 

Textile: 50/50 Nylon Cotton Blend 

 

Oscillatory Shearing 

Test designed to mimic shearing during screen printing. 

 

Tack Testing 

Tack tests allows us to measure the adhesive force of the inks 
and observe the adhesion vs cohesion forces in real time.  

• All samples displayed shear thinning properties  

• All samples displayed long relaxation times  and shear memory 
behavior 

• Increasing the frequency from 1Hz to 10Hz oscillations 
generally decreased viscosity 

• Inks displayed problems with surface adhesion 

• Change Thickening Agents:  Attagel and Guar Gum 

• Varying the pH of the inks: Previous data showed the ink’s 
viscosity increased with lower pH 

 

The inks displayed  some memory shearing and long relaxation 
times which  leads to unfavorable rheological behavior for 
screen printing. Adhesion issues were also of concern. Changing 
thickening agents and altering the pH of the inks 

Bringing these inks  to the military will provide those at the 
front line with better protection and minimize injuries from 
flash fires or  exposure to high heat. 

Potential Applications include: First Responder Uniforms, Lab 
Coats, and Kitchen Worker Uniforms 
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Figure 2:  Oscillatory Data for Xangum 2% pigment at 1 Hz (left) 
and at 10 Hz (right). 

Figure 3: Tack Test at 5mm/s (left) and 10mm/s (right). 
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