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VRTC Inspections and Tests of 
Haldex Spring-Brake Chambers

• Inspection and bench tests of chambers removed 
from service

• Disassembly, inspection, testing of debris

• Vehicle tests for unintended brake drag and 
parking brake operation

• Metallurgy of the power spring

• Comparison to peer spring-brake chamber

• Summary
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Intertek APTECH examined specimens 
from two Haldex springs

– Materials chemistry and microstructure appear to be 
within specified limits

– The power springs failed due to torsional fatigue 
initiated at a corrosion pit on the spring OD caused by 
corrosion of the exposed steel in the environment in 
regions where the paint had de-bonded from the spring 
surface

– Abrasion of the paint by clashing of spring coils was 
accelerated through interaction with debris causing it to 
de-bond in sections from the surface of the spring
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Intertek APTECH examined specimens 
from two Haldex springs

– The acceptance criteria in ESF-3029-F were flawed in 
that they allowed exposed metal caused by coil clashing 
or contact with spring supports to pass inspection. It is 
recommended that these criteria be changed to only 
allow springs to pass with a complete coating of paint 
remaining after testing. Again, the mechanical design 
should be changed to avoid coil clashing, or at the very 
least specify a more durable protective coating.

 

 
      

    

 
  

     
   

  + . 
I 

 

     

 

   
I I   

   1 -

    

 
 

 

 
 

  
  

 
  

 
 

     
 

  
I --  ... 

  I   
  

  

. 
 

  _    t-- + 
I I - t  

 

   

 
  I  

i      
 

 I   

 '  
-  

T T •  

     
  

 
 

I 
 

 I I    
  t   

   
 i  

 

 I 
J  

 
I  +  

   

 
+      

I  
 

  
+  --  

   
 

 
           

     

   
     

  
   

 
  

 
  

     

 

   
 

  

 
 

   

 
 

  
 

 
 

    
    

 

 
     

 
 

 
  

      

 
   

        

      •  
  







47

Institute for Spring Technology 
examined specimens from two Haldex 

springs
– The microstructure appeared to be appropriate with 

even grain structure for high strength

– The maximum stresses in a coil spring are along the 
inner diameter, these failed at the coil to coil contact 
points

– With any spring of this nature, if the coating is 
breached locally, corrosion will occur causing pitting 
and stress risers and then the spring will fail quickly

– It is not appropriate for the spring coils to contact each 
other in normal use
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Summary
• Twelve spring-brake chambers collected at local autohauler were found with springs 

that had missing paint, corrosion, Halite (NaCl) debris

• Six of eight chambers subjected to durability testing continued to operate with a 
broken power spring for 108 to 7,266+ cycles (for an average of 2,292 cycles) 
compromising the stroke on some actuators, this failure is not detectable upon 
normal pre-trip inspection (unless raise vehicle and check for drag)

• Testing on the test track showed little detectability (visible smoke or vehicle 
deceleration) and similar sequence of events as occurred during the reported 
autohauler fire

• The parking portion of the spring brake was found to deploy at 63 psi, audible alarm 
and dash light at 60 psi, and dash knobs popped at 25 psi, a variable leak was created 
at the pressure hose attached to the spring-brake chamber at the right forward drive 
axle, and found multiple brakes would be applied

• Similar Haldex and MGM springs are compressed to a shorter minimum working 
height in the Haldex design
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End of Presentation

Dan Pearse
Federal Vehicle Safety Engineer
United States Department of Transportation
National Highway Traffic Safety Administration
Vehicle Research & Test Center - Defects Analysis Group
Dan.Pearse@nhtsa.dot.gov    937-666-4511
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