
➢ Fracture toughness is slightly higher in cold sprayed specimens when crack propagation is 

through the thickness.

➢ Cold spray specimens fail in a combination of trans-particular (cohesive ductile) and inter-

particular (adhesive) modes, with the relative amounts depending upon crack orientation.

➢ Higher fracture toughness is correlated with a greater amount of trans-particular failure.

➢ Overall, cold spray toughness is approximately 40 – 50% that of wrought.
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ASTM E399 - Compact Tension Specimen Geometry
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Powder
Valimet® Al 6061, Mil-DTL-32495C, 

Amend. 2, 230-mesh

Substrate Al 6061-T651, 6.35-mm (1/4-in.) Plate

Powder Feed Rate 6.1 g/min

Gas Type Helium

Gas Pressure 3.5 MPa
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Particle Velocity 1110 ± 160 m/s

Nozzle Material polybenzimidazole (PBI)

Nozzle Model VRC® Nozzle 0071

Nozzle Throat Length 2.7 mm

Nozzle Length 170 mm

Nozzle Throat Diameter 1.75 mm
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Nozzle Standoff Distance 25.4 mm

Rastering Speed 254 mm/s
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L: Parallel to long rastering direction

T: Transverse to long rastering direction

S: Through-thickness direction

X: Parallel to rolling direction

Y: Transverse to rolling direction

Z: Through-thickness direction
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