
Cold Spray Repair & Mitigation of Stress

Corrosion Cracks in Spent Nuclear Fuel

Dry Storage Canisters
Haozheng Qu1, Janelle P. Wharry2, Eric J. Schindelholz3 Timothy J. Montoya4

1 School of Industrial Engineering, Purdue University, IN

2 School of Nuclear Engineering, Purdue University, I N

3 Materials Science and Engineering, The Ohio State University (Formerly Sandia)

4Storage and Transportation, Sandia National Laboratories

ESCP

5th November 2019

PURDUE 1
UNIVERSIT Y

SAND2019-13615PE

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC, a wholly owned
subsidiary of Honeywell International Inc., for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525.



4-Point Bending Test
Loading bolt

• Test coupon dimension:

- 4"(L) x 0.735"(W) x 0.14"(T)

• FEA & bending a: 400 Mpa

• ASTM G-39
Test coupon
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Condenser

Corrosion test

• Boling MgC12 test

— ASTM G-36

— Boling at 155+3 °C

— Crack examination 20x

FeCI3 pitting test

— ASTM G-48

— 22+2°C

— 72-hour immersion
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Coupons after corrosion
Boling MgCI, test

FeCI3 pitting test
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As-received coupon

(Crack after 17h)

Inconel 625 sprayed coupon

(No crack after 216h)

As-received coupon

Inconel 625 sprayed coupon

(Delamination happens)
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Boling MgC12 test results

Particle

material
Surface treatment

Accelerating

gas

4-point

fixture

Time

boiled (h)
Crack

304L SS Ground Helium Y N

304L SS Mill Finish Helium Y 24 N

Inconel 625 Ground Nitrogen Y 216 N

Inconel 625 Mill Finish Nitrogen Y 60 N

N/A Ground N/A Y Y

N/A Mill Finish N/A Y
Y

(ruptured)
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Future plans

• Successfully crack cold-sprayed coupons

• Microstructural analysis by EM

Electron backscatter diffraction (EBSD)

Energy-dispersive x-ray spectroscopy (EDX)

• Quantitative analysis by mechanical test

Constant extension rate tests (CERT)
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