
International Journal of Mechanical and Production Engineering, ISSN: 2320-2092, Volume- 1, Issue- 3,Sept-2013 

 Improved Clutch Bleeding Technique For Medium Duty Vehicle 
 

25 

IMPROVED CLUTCH BLEEDING TECHNIQUE FOR MEDIUM DUTY 
VEHICLE 

 
PRABHUDATTA DAS 

 
Bits Pilani Goa Campus, Mechanical Engineering 

Email: pd.bitspilani@gmail.com 
 

 
Abstract— Clutch bleeding refers to the removal of air from the clutch hydraulic system. We have seen traditional methods 
to bleed air from the hydraulic clutch system. The normal process consumes a lot of cycle time and human labor in a plant that 
manufactures medium duty vehicles. A modification using a remote controlled unit can save time and labor and increase the 
efficiency of the entire process. 
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I. INTRODUCTION 
 
A clutch is a mechanical device for transmission of 
power from one component to another through 
engagement. For the proper clutch and brake pedal 
functioning, air has to be properly removed from the 
hydraulic clutch system. Hydraulic clutch system 
refers to the transmission system that uses pressurized 
hydraulic fluid to drive machinery. 
 
II. EXISTING SYSTEM IN MAJOR PLANTS 
 
Clutch bleeding is done in off track stage of assembly 
unit after all major steps including frame assembly, 
bracket stage, engine mounting stage and tire 
mounting stage. In this stage, acceleration connection, 
brake and clutch free play is essentially checked 
(figure [1] & figure [2]). A soft or spongy pedal 
usually indicates air trapped in the hydraulic system. 
Normally the master cylinder is connected to reservoir 
which is filled with brake fluid. During bleeding it is 
made sure that the master cylinder reservoir stays 
filled. All the valves are closed except the bleeder 
valve or bleeder screw in slave cylinder. Air has a 
tendency to move uphill while the fluid tries to move 
down along the pipe. Now because of this tendency, 
removing entrapped air downhill through slave 
cylinder is a difficult task. Initially a person camps in 
the driver seat and presses the clutch pedal repeatedly. 
Since all the other valves are closed, entrapped air in 
the pipe evacuates through the bleeder valve. Even oil 
gets removed to some extent. A person collects the 
leaked oil coming out of slave cylinder valve. Air 
bubbles starts forming in the collector because of 
leaked oil along with air. When the air bubbles stop 
forming, it is ensured that air has been removed. But 
again, air entrapped within the piston of slave cylinder 
can be present. In such cases, one has to purge the 
slave cylinder of air bubbles by pushing clutch fork 
into the slave cylinder so that the entrapped air inside 
the piston gets released into the hydraulic line and  

 
then through the slave valve, it gets evacuated. In 
some automobile like Porsche and BMW, air is 
removed along the master cylinder route instead of 
slave cylinder valve. This method is naturally a better 
technique since air is removed from the pathway, it 
naturally likes to move which is uphill instead to 
forcing it through downhill. The later method cannot 
be implemented in a truck or a medium duty vehicle 
because of more pressure requirements to remove the 
air. Also, the difference in height between slave and 
master cylinder is much compared to that in cars. In 
the entire clutch bleeding process, clutch free play of 
required value (normally ten mm) is initially ensured. 
Free play refers to the clutch pedal travel before any 
action takes place. If the free play is lesser than the 
required value, then the clutch may not fully engage 
and vice versa when the free play is larger than the 
required value. 
 
III. WHY A CHANGE IS REQUIRED? 
 
A change in an entire process in plant is welcomed 
only when the cost in fabricating and setting up of the 
new system is compensated by the profits made by the 
possible benefits of the new system. There are various 
major flaws in traditional bleeding techniques. Infect, 
majority of the post-purchase complaints are related to 
clutch bleeding and other off-track problems. When 
the clutch pedal is pressed, force or pressure is 
transmitted. Since air is compressible, it does not 
transmit pressure. When the clutch pedal is released, 
the pressure gets released even. So, from simple 
physics point of view, the transmission and release of 
pressure cause the air to move in a fixed column in the 
hydraulic line to and fro. A possible explanation of 
why oil comes out along with air is due to these 
pressure fluctuations. Also, at least two men are 
required to carry out the bleeding process. Also one 
has to press the clutch pedal with full effort to evacuate 
the air completely while other has to guards near the 
slave cylinder. Since, it is a manual process; the 
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effectiveness of the entire process varies from person 
to person and hence not a standardized method. Also, 
since it is a manual method, it requires lot of human 
labor and time. This method is not so effective in 
evacuating air entirely. The most important aspect of a 
change in the system is the concern regarding the 
cycle time. A reduction in cycle time can lead to more 
manufacturing of vehicles per unit time. 
 
IV. RELATED WORK 
 
    The idea to counter this entire challenge was to 
come up with a system which will save time and 
human labor. Initial idea was to use a bleeding 
machine to replace the work of pressing the clutch 
pedal. The clutch bleeding machine is a simple heavy 
cylinder for storage of brake oil. It has a motor and a 
pipe connection that goes directly to fit into the master 
cylinder reservoir. It has also a switch button for 
power control as shown in figure [5]. So basically, it 
pumps in fluid like a reciprocating pump that reaches 
the hydraulic line through master cylinder and drives 
out all the air with full pressure allowing no oil leak. 
So, it saves time and labor simultaneously but the 
pressure supplied is constant and cannot be controlled 
or throttled. Also, after air evacuation, oil leaks occur 
after which the machine is indicated to stop. To 
eliminate oil leaks and control pressure, another idea 
had to be implemented since this technique had a flaw. 
The only change that sounded reasonably good to 
implement was to introduce a remote controlled unit 
(figure [3] and figure [7]). A radio remote receiver is 
attached to the bleeding machine and it is controlled 
by a remote. The remote has controls to start and stop. 
It has also coordinate controls indicated by arrow 
mark. The arrow mark basically decides the direction 
of flow and flow rate as shown in figure [6]. For 
example, pressing the up arrow will increase the flow 
rate and hence the pressure transmitted. The down 
arrow will decrease the flow rate and so on. The sensor 
indicates when the air gets completely removed from 
the hydraulic system and using remote, the bleeding 
machine can be stopped which prevents any oil leaks 
unlike old system. Also air gets effectively removed 
because of pressure control and zero fluctuation in the 
supply of brake oil unlike the traditional method.  
Human labor is reduced to zero except for operating a 
remote. Also, cycle time gets significantly reduced. 
 
V. IMPLEMENTATION  
 
The idea got implemented in MDV assembly unit of 
Ashok Leyland, plant 1. The cycle time got reduced to 
one fifth after few rounds of trial. Off-track vehicle 
losses even reduced. The dimension of master cylinder 
reservoir differs according to vehicle models. So, the 
question is, can the same bleeding machine be used for 
different models? The answer to this question is that, it 

can be used if the pipeline of the bleeder machine is 
interchangeable. The same idea with certain 
modification can be implemented in all major plants 
to increase the efficiency of the assembly unit. 
 
 A. Figures 

 
 

Figure 1: Clutch hydraulic line 
 

 
 

Figure 2: Clutch bleeding process 
 

 
 
Figure 3: prototype model of a clutch bleeding 
machine with the sensor attached  
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Figure 4: Testing of the prototype model at Ashok Leyland 
 

 
 

Figure 5: clutch bleeding machine without sensor 
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Figure 6: The remote control for the bleeder machine 
 

 
 

Figure 7: Radio Remote Sensor unit attached to bleeding 
machine 

 
 
 
 
 

 
 
 
 
 


