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Ideas behind 

Adaptocoat 

 

• Assembly coated gears with minimum backlash in between 

 

• If there will be interferences caused by the gear tolerance or temperature elongation or …  

the adaptive deformation in a specified range will avoid whine noise. 

 

• If there is a very small loaded area on the gear caused by machining or assembly tolerances 

the coating will adapt to lower the specific load 

 

• Plastic deformation increase the hardness of the remaining coating 

 

• The tribological improved behavior is a possible enabler for the usage of low viscosity fluids  

 

• Rattle noise is minimized caused by low backlash values 

 

• Hardness adjustable in between 100 – 1000 HV 
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Key Applications in Powertrain 

Differential 

 

To review the market and technical potential individual applications in the powertrain are selected  

and tested together with lead customers   

Gear Train 

Transmission 



Adaptocoat 
Test Gear Definition 

Macrogeometry 

Microgeometry 
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Test Gears 

Gear Variation 

 b = 14 mm 

 Crowning  

Cα = 6 µm 

Cβ = 8 µm 

Mating Gear  CG Referenz  REF 

 b = 24 mm 

 Without Modification 

 b = 24 mm 

 Tooth trace variation 

|fHβ| ≤ 35 µm 

(Tumbling) 

Tumbling Error TTA Excentricity gear  EXC 

 b = 24 mm 

 Excentricity 

e = 35 µm 
+ 



 Deformation and wear versus time 

Test Results 

Variant 1:  

 
15 µm Cr Stainless Steel  

     CuSn graded 

 

Hardness  

    1000 HV – 200 HV  

 

 

  

 

 

 



„Perfect gear“ versus gear with tumbling  error 

Test Results 



Test Results 
Adaptive Coated Gear 

 



CuSnC coating system: 
Hardness adjustable 

4 layers visible Coating thickness: 16µm 

 

Target : Improve tribological behavior to enable the use of low 

viscosity fluids > lowering friction  > better NVH > Silent gear 

Coating architecture 
Multilayer  



 2 servo engines 

 adjustable axis distance 

and backlash 

 0 – 6000 rpm 

 0 – 20 Nm oscillating 

torque 

 up to 10 Hz 

 

 

 

NVH Test Rig 
Alternative torque 



Signal uncoated vs. coating@6Nm alternating torque 
Miba Test Rig 

10dB Differenz 



Result on rough machined surface 
REM picture unloaded area 



Result on rough machined surface area after test 
Loaded area 



WZL RWTH Aachen 

Rattle noise test rig 

Test gear box 

 Second Motor 

pneumatic 

brake 

Drive Motor 

 Data 

P  =  30 kW 

n  =  100 - 2000 min-1 

T  = 5 - 130 Nm 

ω  =  0 - 800 rad∙s-2 

 Structure borne sound 

measurement on both shafts 



Dashed lines coated gears  

Example of test results 

Excitationamplitude ω [rad∙s-2] 

115 

120 

130 

125 

 Gear Geometrie 
mn    =  1,8 mm 

a  =  112,5 mm 

z1/2  = 62 / 62 

 

 Test Parameters 
nAn  = 1000 min-1 

ω  =  800 rad∙s-2 

X0,dB = 10-6 m/s2 

Öl:   5W30 

 

          Uncoated gears 

 

           Coated gears 15 µm 
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TTA Tumbling error 

EXZ Excentricity error 



Gear geometry 
mn    =  1,8 mm 

a  =  112,5 mm 

z1/2  = 62 / 62 

αn  =  18 ° 

β   =  0 ° 

b1/2  = 24 / 14 mm 

Test conditions 
nAn = 1000 min-1 

ω  =  800 rad∙s-2 

X0,dB = 10-6 m/s2 

Öl:   5W30 

 

Results 

Rattle noise results 
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• First tests in gear drive application shows very good results 

• NVH Improvements are in tests between different solutions in the top area 

• Gear box applications are the next steps for validation 

• The potential to be enabler for usage of low viscosity fluids is shown 

• Further optimizations are in development 

• No additional space needed 

• No additional friction  

 

Adaptocoat 

Summary and next steps 



High Tech Coatings GmbH 

Dr. Mitterbauer-Straße 3 

4655 Vorchdorf, Österreich 

+43 7614 6541-0 

Eitzinger Günter 

guenter.eitzinger@miba.com 

Mobile: 00436648560418 

 

 

Thank‘s for your attention 
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