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COLD SPRAYING IN MOTION
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COLD SPRAYING IN MOTION

Velocity of particle ‘m/s]
Motion speed of the nozzle mm/s]
Volume spray rate mms3/s]
Area velocity mm2/s]
Thickness [mm]

Feedrate [0/s]

Spot diameter [mm]
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Formula: Kinetic Energy —  Epip = %mvz .
Formula: Thermal Energy —  E = emT

Formula: Ex;, vS. dT — dT = % %2

Temperature equivalent of velocity:

Copper vy, 600 = — gy =385 ﬁ —» dT = 385°
Tantalum vy, 575~ S Cpg = 140 ﬁ —» dT =1180°
Aluminum vy, 650 = — ¢y =897 ﬁ — dT =235°
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Volume spray rate
Motion Speed/
Spot diameter

= line thickness

Typical Motion Speed 200 to 1000 %
Spot Diameter 2 to 10 mm

Example for 6 mm diameter spray spot:
3 shape factor

S
Example for 6 mm diameter spray spot:
mm shape factor

 55.2 um

Example for 6 mm dlameter spray spot:
shape factor

3000 T and 166 T — 9.22 um 18.44 uym
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Facts

,Motion Speed” has an effect on the
sprayed line

There Is a velocity where the
,optimum® is reached

This velocity can be calculated

Higher velocities will not change the
coating — lower will!
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l(ﬂlﬂﬂ(f Spraying a single pass

Volume spray rate /

Area velocity = = thickness of single pass

3 3

- 10— - 166 —
Area Velocity = Motion Speed x Step size

Example for spraying a single pass:

m2
= 166um
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llllpﬂ(f Spraying a thick coating

thickness of single pass x number of passes = thickness of coating

Example:

1 mm thick coating on 50 x 50 x 10 mm aluminum sample

Time to spray = volume of coating / volume spray rate (* overspray factor)

timegprqy = 2500mm®/166°— =3 = 45s

Energy IMPACT on Sample
Eyin = 4014 Joul

deample = 58°

// Cold
Wr ks
October 31, 2012 — Helmut Holl —= COLD SPRAYING IN MOTION Tfa" A SEEE Team



