
 
 

 

 
Anton Paar Tribological Cell (Ball On Three Plates) 

 

Parameter  Ball Plates 

Steel  100Cr6 X5CrNi18-10 

Ra [nm] 30 30 

Modulus of Elasticity E [N/m2] 2.1 x 1011 1.8 x 1011 

Poisson’s ratio ν  0.3 0.24 

Effective Radius R [m] 0.00635 - 

𝐸′ =  
2

(
1 − 𝜐𝐴

2

𝐸𝐴
+

1 − 𝜐𝐵
2

𝐸𝐵
)

 

Parameter   
Pressure-viscosity coefficient α [1/Pa] VG 46 1.65 x 10-9 

  VG220 1.88 x 10-9 

Effective Modulus of Elasticity E’ [N/m2] 2.1 x 1011 

Ellipticity parameter k [-] 1 

Entrainment speed uE [m/s] 0,7 

Load FN [N] 4.714 

Infinite dynamic viscosity η [Pa s]  

ℎ𝑚𝑖𝑛 = 3.63 ∙ 𝑈0.68 ∙ 𝐺0.49 ∙ 𝑅 ∙ 𝑊−0.073(1 − 𝑒−068𝑘) 

𝑈 =
𝜂𝑢𝐸

𝐸′𝑅
 

𝐺 = 𝛼𝐸′ 

𝑊 =
𝐹𝑁

𝐸′𝑅2
 

𝜆 =
ℎ𝑚𝑖𝑛

√𝑅𝑎,1
2 + 𝑅𝑎,2

2

 

 

 

 

 

 



 

Mini Traction Machine (Ball On Disc) 

 

Parameter  Ball Disc 

Steel  100Cr6 100Cr6 

Ra [nm] 20 20 

Modulus of Elasticity E [N/m2] 2.1 x 1011 2.1 x 1011 

Poisson’s ratio ν  0.3 0.3 

Effective Radius R [m] 0.0095 - 

𝐸′ =  
2

(
1 − 𝜐𝐴

2

𝐸𝐴
+

1 − 𝜐𝐵
2

𝐸𝐵
)
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+
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Parameter   
Pressure-viscosity coefficient α [1/Pa] VG 46 1.65 x 10-9 

  VG220 1.88 x 10-9 

Effective Modulus of Elasticity E’ [N/m2] 2.33 x 1011 

Ellipticity parameter k [-] 1 

Entrainment speed uE [m/s] 3.5 

Load FN [N] 4.714 

Infinite dynamic viscosity η [Pa s]  

ℎ𝑚𝑖𝑛 = 3.63 ∙ 𝑈0.68 ∙ 𝐺0.49 ∙ 𝑅 ∙ 𝑊−0.073(1 − 𝑒−068𝑘) 

𝑈 =
𝜂𝑢𝐸

𝐸′𝑅
 

𝐺 = 𝛼𝐸′ 

𝑊 =
𝐹𝑁

𝐸′𝑅2
 

𝜆 =
ℎ𝑚𝑖𝑛

√𝑅𝑎,1
2 + 𝑅𝑎,2

2

 

 

 

 



 

      

       

 


