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INTERVIEW

How Rigid 10K Resin  
Made a Perfect Match for  
the Texas A&M Wind Tunnel
Wind tunnel testing is a critical part of wind engineering, providing the necessary design 

pressure measurements. Used for undergraduate education, engineering research and 

commercial testing, the Texas A&M Oran W. Nicks Low Speed Wind Tunnel conducts wind 

tunnel testing for a wide range of projects. These projects include bicycles with riders, golf 

clubs, light pole fixtures, airplanes, space re-entry vehicles, and more.

Lisa Brown, manager and engineer at the Texas A&M Wind Tunnel, helps customers develop 

their test plans, design the models, and create the code that helps them collect relevant data. 

For wind tunnel testing, selecting the right material is the difference between a seamless 

test and a cumbersome one. Brown and her team sought out Formlabs’ Rigid 10K Resin for 

replacing pieces on a NASA aircraft model test.

Photo courtesy of Texas A&M Wind Tunnel

https://lswt.tamu.edu/
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About the Texas A&M Wind Tunnel
There’s never a dull moment at the Texas A&M Wind Tunnel. Brown recalls a project where the 

team researched a flapping helicopter blade and incorporated 3D printing in the test. “We go 

less than half the speed of sound. But if we go fast enough and the blades are flapping fast 

enough, you actually get shockwaves off the leading edge of those blades. And that's not what 

you want for helicopters. So we were actually able to see those shock waves happen in our low 

speed tunnel, which was really exciting,” Brown said. “3D printing was actually a part of that test 

as well. We had a small printed insert to that leading edge with some sensors inside of it. So the 

whole model was an aluminum wing with this little insert that we could replace.”

Since the Texas A&M Wind Tunnel works with clients across different industries with a broad 

range of applications, they have to be adaptable. “For our aerospace companies, they are 

typically looking for a broad characterization of their aircraft. And so they're looking at different 

stages of buildup. So they'll start with a basic bare fuselage and then add wings and then add 

a tail. And look at the force in moment effects of each one of those individual components. And 

then the overall stability and control of the aircraft. So how well is it going to fly? How does it 

react in certain situations? Can they use specialized sensors to determine the strength of the 

tailfin? What are the loads on just that tailfin? Then they can take that data back and figure out 

how to create that intersection so that it's going to be strong enough to withstand all the forces 

they expect to see,” Brown said. “For some of our other customers it's a lot simpler. We can look 

at things as simple as a city trash can. And they want to know at what speed is it going to roll 

down the streets or what speed do those lids start flapping open so that they can make sure 

that their product is as well suited for the market?”

Photo courtesy of Texas A&M Wind Tunnel



4 FORMLABS: HOW RIGID 10K RESIN MADE A PERFECT MATCH FOR THE TEXAS A&M WIND TUNNEL

Why Texas A&M Wind Tunnel Chose 
Rigid 10K Resin

According to Brown, the team has been looking at replacing some pieces on an aircraft 

model they tested for NASA a few years ago, starting with parts they originally printed in 

polycarbonate with a Fused Deposition Modeling (FDM) 3D printer. 

They turned to SLA 3D printing with Formlabs to take advantage of materials like Rigid 

10K Resin. 

“We could directly compare the FDM to the Formlabs prints. That 
was a first big eye opener for us, is that the big difference in surface 
quality between the two. So we started there and then we started 
printing some parts that would replace the metal pieces that we had 
made. And so that was an interesting comparison as well, to see how 
close a printed version could approximate the metal tail surface that 
we had made here,” Brown said.

For wind tunnel testing, it was important for Brown and their team to have incredible surface 

quality with a smooth finish, in addition to being able to withstand deformation. Brown said they 

were impressed with Rigid 10K Resin.

“We do need the properties to be rigid enough that it's not going to deform. So another part of 

the outer mold line...is making sure that shape stays what it is. And so if we make a wing, we 

need to, if at all possible, make it to where that wing isn't going to bend under a load or change 

shape,” Brown said. “We're trying to keep the same model and the same shape throughout the 

whole testing...if we have a material that's too flexible, then it's not going to be suitable for a 

wind tunnel test.” Rigid 10K Resin fit the bill with its stiffness.

It was important for Brown to work with a material that allows air to flow over the smooth surface 

of the wings. “What we're really concerned with is that outer mold line or that outer shape that's 

touching the air flowing over it. That's why surface quality is such a big thing for us,” Brown 

said. “This material allows us with so much less hand finishing to get to a very beautiful, smooth 

finish. Very similar to what we'd see out of a metal machine part, but with a lot less human 

interaction with it than we'd have to do with machining it from scratch.”



What’s Next for Texas A&M Wind Tunnel
Brown said she sees more applications for Rigid 10K Resin that expand beyond the Texas A&M 

Wind Tunnel’s daily operations. The team recently purchased a Form 3 3D printer. Additionally, 

Rigid 10K Resin has a future in hypersonic testing at the Hypersonic Tunnel. “They've 

[Hypersonic Tunnel] used a lot of our FDM printed models of similar scale and size and they've 

worked well for them. But surface finish is another very sensitive topic...they want that perfect 

finish,” Brown said. “The properties that they know about the material [Rigid 10K Resin] are great 

for their application.” 
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Rigid 10K Resin for Rigid, Strong, Industrial-Grade Prototypes

This highly glass-filled resin is the stiffest material in our engineering portfolio. Choose Rigid 

10K Resin for precise industrial parts that need to withstand significant load without bending. 

Rigid 10K Resin exhibits a smooth matte finish and is highly resistant to heat and chemicals.

Short-run injection mold masters 
and inserts

Heat resistant and fluid exposed 
components, jigs, and fixtures

Aerodynamic test models
Simulates stiffness of glass and 
fiber-filled thermoplastics

FLRG1001

ENGINEERING RESIN
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RIGID 10K MATERIAL PROPERTIES DATA

METRIC IMPERIAL METHOD

Mechanical Properties Green UV1 UV+Thermal2 Green UV1 UV+Thermal2 Testing Standard

Ultimate Tensile Strength 55 MPa 65 MPa 53 MPa 7980 psi 9460 psi 7710 psi ASTM D638-14

Tensile Modulus 7.5 GPa 10 GPa 10 GPa 1090 ksi 1480 ksi 1460 ksi ASTM D638-14

Elongation at Break 2% 1% 1% 2% 1% 1% ASTM D638-14

Flexural Strength 84 MPa 126 MPa 103 MPa 12200 psi 18200 psi 15000 psi ASTM D790-15

Flexural Modulus 6 GPa 9 GPa 10 GPa 905 ksi 1360 ksi 1500 ksi ASTM D790-15

Notched IZOD 16 J/m 16 J/m 18 J/m 0.3 ft-lbf/in 0.3 ft-lbf/in 0.3 ft-lbf/in ASTM D256-10

Unnotched IZOD 41 J/m 41 J/m 41 J/m 0.8 ft-lbf/in 0.9 ft-lbf/in 0.7 ft-lbf/in ASTM D4812-11

Thermal Properties

HDT @ 0.45 MPa 65 °C 163 °C 218 °C 149 °F 325 °F 424 °F ASTM D648-16

HDT @ 1.8 MPa 56 °C 82 °C 110 °C 133 °F 180 °F 230 °F ASTM D648-16

CTE, 0-150 °C 48 μm/m/°C 47 μm/m/°C 46 μm/m/°C 27 μin/in/°F 26 μin/in/°F 26 μin/in/°F ASTM E831-13

All testing specimens were printed using Form 3 1 Data was obtained from parts printed using Form 3, 100 μm 
and post-cured with a Form Cure for 60 minutes at 70°C

2 Data was obtained from parts printed using Form 3, 100 μm 
and post-cured with a Form Cure for 60 minutes at 60°C 
and an additional thermal cure at 125°C for 90 minutes

Solvent Compatibility
Percent weight gain over 24 hours for a printed and post-cured 1 x 1 x 1 cm cube immersed in respective solvent:

Solvent 24 hr weight gain, % Solvent 24 hr weight gain, %

Acetic Acid 5% <0.1 Isooctane (aka gasoline) 0

Acetone <0.1 Mineral oil (light) 0.2

Isopropyl Alcohol <0.1 Mineral oil (Heavy) <0.1

Bleach ~5% NaOCl 0.1 Salt Water (3.5% NaCl) 0.1

Butyl Acetate 0.1 Sodium Hydroxide solution 
(0.025% PH 10)

0.1

Diesel Fuel 0.1 Water <0.1

Diethyl glycol Monomethyl Ether 0.4 Xylene <0.1

Hydraulic Oil 0.2 Strong Acid (HCl conc) 0.2

Skydrol 5 0.6 Tripropylene glycol monomethyl ether 0.4

Hydrogen peroxide (3%) <0.1


	Open Access 3D Printing to Empower Innovation and Shorten Lead Times

