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COLD SPRAYING IN MOTION 

Video mit  

1. Zinn Kontaktstreifen 

2. Ti pad halbrund 

3. Inco Gehäuse 2 

4. Radreifen innen mit kegel 

Video 
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COLD SPRAYING IN MOTION 

• Velocity of particle [m/s] 

• Motion speed of the nozzle  [mm/s] 

• Volume spray rate  [mm³/s] 

• Area velocity  [mm²/s] 

 
• Thickness  [mm] 

• Feedrate  [g/s] 

• Spot diameter [mm] 

• … 
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Ekin vs. Temperature 

 

Formula: Kinetic Energy  →  𝑬𝒌𝒊𝒏 =
𝟏

𝟐
𝒎𝒗²  

Formula: Thermal Energy  →  𝑬𝒕𝒉 = 𝒄𝒎𝑻 

Formula: 𝐸𝑘𝑖𝑛 vs. 𝑑𝑇  →  𝒅𝑻 =
𝟏

𝟐
 𝒗²
𝒄
 

Temperature equivalent of velocity: 

Copper  𝑣𝑜𝑝𝑡 600 
𝑚

𝑠
 →   𝑐𝐶𝑢 = 385 

𝐽

𝐾𝑔 𝐾
  →  𝑑𝑇 = 385°  

Tantalum  𝑣𝑜𝑝𝑡 575 
𝑚

𝑠
 →   𝑐𝑇𝑎 = 140 

𝐽

𝐾𝑔 𝐾
  →  𝑑𝑇 = 1180°    

Aluminum  𝑣𝑜𝑝𝑡 650 
𝑚

𝑠
 →   𝑐𝐴𝑙 = 897 

𝐽

𝐾𝑔 𝐾
  →  𝑑𝑇 = 235°    

 

http://en.wikipedia.org/wiki/File:Lightning_over_Oradea_Romania_zoom.jpg
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𝑉𝑜𝑙𝑢𝑚𝑒 𝑠𝑝𝑟𝑎𝑦 𝑟𝑎𝑡𝑒

𝑀𝑜𝑡𝑖𝑜𝑛 𝑆𝑝𝑒𝑒𝑑
𝑆𝑝𝑜𝑡 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 

 = 𝑙𝑖𝑛𝑒 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 

Typical volume rate → 0,6 
𝑑𝑚³

ℎ
 → 10 

𝑐𝑚³

𝑚𝑖𝑛
 → 166 

𝑚𝑚³

𝑠
  

Typical Motion Speed 200 to 1000 
𝑚𝑚

𝑠
 

Spot Diameter 2 to 10 mm 

 

Spraying a line 

Example for 6 mm diameter spray spot: 

200 
𝑚𝑚

𝑠
  and 166 

𝑚𝑚³

𝑠
 → 138 𝜇𝑚 

𝑠ℎ𝑎𝑝𝑒 𝑓𝑎𝑐𝑡𝑜𝑟
 276 𝜇𝑚 

 Example for 6 mm diameter spray spot: 

1000 
𝑚𝑚

𝑠
  and 166 

𝑚𝑚³

𝑠
 → 27.6 𝜇𝑚 

𝑠ℎ𝑎𝑝𝑒 𝑓𝑎𝑐𝑡𝑜𝑟
 55.2 𝜇𝑚 

 Example for 6 mm diameter spray spot: 

3000 
𝑚𝑚

𝑠
  and 166 

𝑚𝑚³

𝑠
 → 9.22 𝜇𝑚 

𝑠ℎ𝑎𝑝𝑒 𝑓𝑎𝑐𝑡𝑜𝑟
 18.44 𝜇𝑚 

 



October 31, 2012 – Helmut Höll – COLD SPRAYING IN MOTION 

Facts 
 

1. „Motion Speed“ has an effect on the 

sprayed line 
 

2. There is a velocity where the 

„optimum“ is reached 
 

3. This velocity can be calculated 
 

4. Higher velocities will not change the 

coating – lower will! 

 

 

 

 

Spraying a line 2 
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𝑉𝑜𝑙𝑢𝑚𝑒 𝑠𝑝𝑟𝑎𝑦 𝑟𝑎𝑡𝑒

𝐴𝑟𝑒𝑎 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 = 𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 𝑜𝑓 𝑠𝑖𝑛𝑔𝑙𝑒 𝑝𝑎𝑠𝑠  

 

Typical volume rate → 0,6 
𝑑𝑚³

ℎ
 → 10 

𝑐𝑚³

𝑚𝑖𝑛
 → 166 

𝑚𝑚³

𝑠
  

𝐴𝑟𝑒𝑎 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 =  𝑀𝑜𝑡𝑖𝑜𝑛 𝑆𝑝𝑒𝑒𝑑 𝑥 𝑆𝑡𝑒𝑝 𝑠𝑖𝑧𝑒 

Typical Area Velocity → 1000 
𝑚𝑚

𝑠
 ∗ 1 𝑚𝑚 = 1000 

𝑚𝑚²

𝑠
 

 

Spraying a single pass 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒 𝑓𝑜𝑟 𝑠𝑝𝑟𝑎𝑦𝑖𝑛𝑔 𝑎 𝑠𝑖𝑛𝑔𝑙𝑒 𝑝𝑎𝑠𝑠: 
 

 

166 
𝑚𝑚³

𝑠
1000

𝑚𝑚²

𝑠
= 166µ𝑚  
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 tℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 𝑜𝑓 𝑠𝑖𝑛𝑔𝑙𝑒 𝑝𝑎𝑠𝑠 ∗ 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) 

𝑡𝑖𝑚𝑒𝑠𝑝𝑟𝑎𝑦 = 2500𝑚𝑚³ 166
𝑚𝑚³

𝑠
 ∗ 3 = 45𝑠  

 
𝐸𝑛𝑒𝑟𝑔𝑦 𝐼𝑀𝑃𝐴𝐶𝑇 𝑜𝑛 𝑆𝑎𝑚𝑝𝑙𝑒 
𝐸𝑘𝑖𝑛 = 4014 𝐽𝑜𝑢𝑙 

𝑑𝑇𝑠𝑎𝑚𝑝𝑙𝑒 = 58° 

 

 

 

 

Spraying a thick coating 


