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2 CARDAN SHAFT PARK BRAKE TESTING 

The cardan shaft park brakes on both trucks were tested with a simulated slope (pull) test 
and in a brake roller machine. The pull test was used to determine, if possible, the maximum 
performance of the cardan shaft parking brake and to compare this to the performance 
values obtained from tests in the brake roller machine.  
 

2.1 Simulated slope (pull) tests 

The pull tests were conducted on each test vehicle by connecting it to a tow vehicle via 
strops and a load cell. The force applied to the park brake lever was measured with a digital 
scale and this value and the number of ratchet clicks to achieve this force was recorded. The 
manufacturers standard operating force and the number of ratchet clicks to achieve this 
were used as a guide, these values are listed in Appendix B. Appendix C lists the 
specifications of the load cell and digital scale used in the testing of the two trucks. The 
procedure for determining the limit park brake performance was:  
 

• In the forward direction, apply the park brake on the test truck to the manufacturers 
recommended maximum 

• Apply pull force via tow vehicle until either, the drum on park brake starts to rotate 
or the rear wheels start to slide, at this point record pull force reading on the load 
cell 

• Repeat test in the reverse direction 
 
If the wheels skidded on the ground then the performance of the park brake was limited by 
the coefficient of friction between the tyres and the pavement and the vertical load on the 
axle. In this case the maximum limiting performance of the park brake is undetermined, but 
higher than the tested value. 
 
 

2.2 Brake roller machine tests 

 
After the initial pull tests each truck was tested in a roller brake machine, by either gradually 
applying the park with the roller brake machine running or with the brake roller machine 
started against a fully applied park brake. These two methods of testing CSB brakes had 
been identified as being used in other international jurisdictions, although review of the of 
the test procedure used in the United Kingdom only supports testing with the roller brake 
machined running [3]. For the first test the park brake was applied either up to the point of 
wheel lock or maximum park brake application if the wheels did not lock.  
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4 DISCUSSION 

Similar levels of park brake efficiency were recorded in the brake roller machine tests and 

the pull tests for both trucks. For truck  the park brake efficiency based on the GVM 

ranged between 20% and 30% for both the pull and brake roller machine tests. If the first 

reverse test is excluded, then the range would be from 26% to 30%. In all cases the park 

brake efficiency was above the minimum of 18% required in the Heavy Vehicle Brake Rule 

(HVBR) for this type of vehicle [4]. These results would give a high level of confidence that 

the minimum park brake performance requirements had been met for this truck. 

For truck  after the park brake was adjusted, the park brake efficiency based on the 

GVM ranged between 13% and 17% for both the pull and brake roller tests. In all cases this 

was below the minimum required in the HVBR for this type of vehicle. A stall test conducted 

to the requirements of the Heavy Vehicle Test protocol would have passed this trucks park 

brake. 

The maximum force applied to the park brake levers was 30 kg and 40 kg for trucks  

and  respectively. This is less than the maximum stipulated in the international brake 

standards, that heavy vehicles imported into NZ have been required to meet since 1st July 

2007. The braking system on truck  was originally complied to the European brake 

standard UNECE Regulation 13, which stipulates that if a brake control is manual the 

maximum force applied to the control shall not exceed 60 daN (61 kg) [5]. The Australian and 

Japanese standards stipulate maximum application forces of 60 kg and 61 kg respectively [6].   

  

5 SUMMARY 

The feasibility of using a brake roller machine to test cardan shaft park brakes was shown 

with the testing of two trucks with different axle configurations and gross vehicle masses. No 

damage to the trucks driveline and park brake assemblies was detected. 

 

There was good agreement in the measured park brake efficiencies between the brake roller 

machine tests and the simulated slope tests. Testing up to the park brakes limit performance 

was possible, giving a higher level of confidence in the actual park brake performance than 

the current stall test method.   Further, the roller brake machine testing of the two trucks 

was able to detect a vehicle with a sub-standard park brake performance, which was not 

detected in a stall test. 
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6 RECOMMENDATIONS 

A draft procedure for testing cardan shaft park brakes in roller brake machines should be 
developed and used to test a broader range of vehicle types fitted with cardan shaft park 
brakes. The purpose of the testing would be to give greater levels of confidence in the 
suitability of using roller brake machines to test cardan shaft park brakes and allow further 
refinement of the test procedure. 
 
The manufacturers of heavy vehicles fitted with cardan shaft park brakes should be asked to 
supply written confirmation of their approval of the proposed cardan shaft park brake roller 
brake test procedure.  
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 Roller Brake Machine test printouts 
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 Hino 300 Series Park Brake Adjustment 
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Appendix C – Equipment Specifications 
 
 
Load Cell  
 

Make: Dillon 
Model: EDjr-10T 
Capacity: 10000 kg 
Accuracy: 0.2% of capacity 
Repeatability: 0.2% of capacity 

 
 
Digital scale  
 

Make: Spigen 
Model: E500 
Capacity: 50 kg 
Accuracy:  
Repeatability:  

 
 
 




