Gluing niobium
Francois Cazenave
March 22, 2021

I measured the bonding strength of two epoxies on niobium and polyester fiberglass.
I glued fiberglass rod samples to ¼” diameter niobium tube, and measured the force required to separate them. The bond area was 0.27 in2.
I prepared the niobium by sanding (the oxide layer came off easily), and cleaning with acetone. Then I applied the epoxy and did a wet sand.
I tested two resins, with two samples each:
-         West System 105
-         West System GFlex (a tougher epoxy that is recommended for metals).
See the test setup on the attached photo. I slowly added weight in the crate until the glue broke, then I measured the weight.

Breaking loads:
West System 105:  65 lbf, 52 lbf
GFlex: 62 lbf, 99 lbf


The epoxy broke cleanly from the niobium, showing that the epoxy to fiberglass bond is stronger that the epoxy to niobium, as expected.

Conclusion: Both epoxies bond well to niobium. Gflex appears to bond better, but more testing is needed. I noticed that Gflex was more difficult to peel from Niobium. Overall, Gflex appears to be a better choice.
For preparing the niobium tube to bond to the fiberglass rod, I plan to sand the inside with a hone, including a wet (resin) sand.

Second test:
I repeated the test using Gflex and found breaking loads over 200 lbs. 
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