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Abstract: Engine Part numbering is a critical 

requirement for many quality standards.  Moreover, the 

cylinder block is an important component of the system 

to which all the engine components are assembled. The 

cylinder block number is used to identify the model, 

manufacturer, year and the plant in which the engine 

was manufactured to meet the statutory compliance, 

which makes it more important. The quality of the 

impression was not up to the mark due to internal 

leakage that occurs at various parts such as pump, 

cylinder mainly in directional control valve of 

hydraulic system which results in cylinder drift. In 

order to avoid the problem of cylinder drift, pilot 

operated check modular valve is introduced in between 

the direction control valve and hydraulic actuator in 

order to hold the piston rod for the specific period of 

marking on cylinder block. The internal leakage 

increases with increase in normal wear. This normal 

wear increases internal leakage which provides larger 

flow paths for the leaking oil, internal leakage also 

increases with pressure causes a greater flow through 

an orifice operating above recommended pressure adds 

the danger of excessive to other possible harmful 

effects. The depth of the numbering is measured by a 

vernier caliper. The result clearly shows that there is an 

increased quality of number marking which has 

increased from 3 mm to 4.96 mm. 

Keywords: Hydraulic punching machine, Pilot 

operated check valve, depth quality. 

1. Introduction 

Hydraulic machine is used to punch the number in 

engine cylinder block. Engine identification is the most 

important part of an engine for the identification of its 

sub parts and its service and repairs. So the engine 

model number is punching in the cylinder block [1], 

[2]. Pressure losses occurring in Direction Control 

Valve (DCV) of the hydraulic machine. We studied the 

pressure losses occurring by oil leakages. Oil leakage 

causes decreasing quality of the depth of the punching 

number .This pressure loss is controlled by setting  the 

pilot operated check valve in between Direction 

Control Valve and actuator .Pilot valve have additional 

ability to control the oil flow direction and balancing 

the load [3]. After using pilot valve in the hydraulic 

system can decrease oil leakage in the valve and can 

achieve the required pressure. This required pressure is 

giving the accurate depth of the number. In previous 

hydraulic machine setup is like connection between 

DCV and actuator. In suggested method attaching the 

pilot operated check valve in between DCV and 

actuator for reducing the pressure loss for increasing 

the depth of the quality [4], [5].  

 

2. Experimental Setup 

 
 Figure 1 show the major components such as the  oil 

reservoir, hydraulic pump, valve(s) and actuator(s) 

(motor, cylinder, etc.). The purpose of the hydraulic 

reservoir tank is to hold a volume of oil, transfer heat 

from the system it allows solid contaminants in oil to 

settle and facilitate the release of air and moisture from 

the fluid. The hydraulic pump   is used to provide 

mechanical energy into hydraulic energy. This can be 

done by the movement of hydraulic oil which acts as  

transmission medium. There are different types of 

hydraulic pumps including gear, vane type and  piston 

[6] [7]. All of these pumps have different subtypes 

intended for specific purposes such as a bent-axis 

piston pump or a variable displacement vane pump. All 

hydraulic pumps work on the Figure 1 show major 

components that make up a hydraulic system same 

principle, which is used to displace fluid volume 

against a resistant load or pressure. Hydraulic valves 

are used in a system to start, stop and control fluid 

flow. Hydraulic valves consists of poppets or spools 

and  they can be actuated by means of pneumatic, 

hydraulic, electrical, manual or mechanical means. 

Hydraulic actuators works on the principle of Pascal’s 

law. This states that the hydraulic energy is converted 

back to mechanical energy. This can be done by using 

of a hydraulic cylinder which converts hydraulic energy 

of oil into linear motion and work, or a hydraulic motor 

which converts hydraulic energy into rotary motion and 

work.  Many fluid power systems fail simply because 
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there is too much  of contamination in the medium. In 

fact, some estimate that 75% of all fluid power failures 

can be attributed to contamination issues. There are 

various reasons acted for hydraulic fluid  become 

contaminated [8] [9]. Repeated functioning and wear of 

the hydraulic components, poor connections, and 

contamination brought in with new fluid (or new 

components) are just a few of the possibilities. This is  

the reason why no fluid power system can be provided 

without the use of a  hydraulic filter. Hydraulic filters 

keep the hydraulic fluid contaminant free. A reservoir 

which stores fluids under pressure as a source of 

hydraulic power. It may also be used as a shock 

absorber. These valves are most often a ball, or poppet, 

and spring design. Oil is allowed to flow unrestricted in 

one direction by pushing the poppet off its seat. 

Hydraulic oil is blocked in the other direction by 

forcing the poppet onto its seat and closing off the oil 

flow path.  Various Applications includes load holding, 

controlling flow into other accessory valves, and any 

other application where backflow is unwanted. An 

electro-magnetic device which positions a hydraulic 

valve. A pump having multiple radial vanes within a 

supporting rotor. The rotor is keyed to the shaft and is 

offset in relation to the cam ring. As the rotor turns, the 

vanes extend and retract depending on the point of 

contact with the cam ring. Oil is trapped between the 

vanes during one-half of the evolution on the inlet side, 

and the expelled during the other half of the revolution 

on the outlet side. The vanes extend and retract by 

either a spring or centrifugal force. These can be 

variable displacement pumps. A cylinder in which fluid 

power can be exerted on both sides of the piston. 

Sometimes referred to as "power up, power down". 

This cylinder can be controlled in both the extend and 

retract phases. 

This cylinder can be controlled in both the extend 

and retract phases. 

Figure 2. Shows the  proposed methodology it 

consists of pilot operated check valve to control the 

pressure loss caused due to the oil leakages .Pilot 

operated check valve used. In order to hold required 

pressure over a specific period of time pilot operated 

check valve is used. The pilot operated check valve is 

used to permit fluid flow  in one direction and prevent 

flow in the reverse direction, until operated by pilot 

pressure to allow free reverse flow. The particular 

cracking pressure (the pressure at which is the 

minimum pressure at which the valve will operated ) is 

required to open the valve to allow free flow direction. 

By providing the pilot operated check valves in 

between the double acting hydraulic cylinder lines and 

connecting the DC valves A and B ports to tank in 

center position assures that the cylinder will stay in  a 

particular position where it stops [10], [11], [12]. 

     Figure 3 shows the specification of the pilot 

operated check valve. 

 

Figure 1. Existing Method 

 

 

Figure 2. Hydraulic System 

Yuken 01 series pilot operated  check valve 

Specifications: 

• Series no                         :MPW-01-4-30 

• Max. operating pressure: 250 kg f/cm2 

• Max. flow rate                :  35 lit/min 

• Cracking pressure           : 4 kg f/cm2 

• Mass                               :1.2kg 
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Figure 3. Specification of Pilot Operated Check Valve 

 

3. Experimental Procedure 

 
The hydraulic marking system consists of vane pump 

which is used to pump the hydraulic oil (gulf 68) which 

high pressure of about 25bar with the help of motor 

(Siemens). Then the oil passed to solenoid operated 

directional control valve which direct the oil to actuator 

(double acting cylinder port). It consists of introducing 

dual pilot operated check valves at the intermediate 

between the directional valve and throttle and check 

modular valve. The pilot operated check valve used in 

the system is modulator type chetop-3, which acts as a 

brake for oil returning back to the reservoir to hold the 

piston rod at a specific distance for a specific period of 

time. In order to hold required pressure over a specific 

period of time pilot operated check valve is used. These 

check valves allow flow in one direction and prevent 

flow in the reverse direction, until operated by pilot 

pressure to allow free reverse flow.  By introducing  the 

pilot operated check valves in between the hydraulic 

actuator (doble acting hydraulic cylinder) and 

connecting the directional  control valves A and B ports 

to tank in centered position assures that the cylinder 

will stay at position where it stops. The pilot operated 

check valve operates at two conditions: When there is 

no pilot signal. When there is pilot signal. Pilot 

operated check valves are usually designed to allow 

free flow of fluid in one direction and to block return 

flow, unless pilot pressure is attained. However after 

attains the pilot pressure of valve, flow is permitted in 

both directions. They are used in hydraulic pre-filled 

valves-to permit the main ram to fill by gravity during 

the “fast approach” part of the stroke. They are also 

used to support piston which otherwise might drift due 

to leakage past the directional valve spool. With no 

pilot pressure, the valve functions as a normal check 

valve. Flow to bottom is permitted but it is blocked. 

The piston rod connected with the punching head 

which consists of carbide tipped tool used to mark the 

engine cylinder block number. The depth of the number 

is measured by the vernier caliper. Fig. 4 shows the 

working parameter of the hydraulic system. 

Table 1: Working Parameter 

 

3.1 Actuator At Forward Position: 

 When solenoid  valve A1 on the directional valve 

shifts, the cylinder get extend .Pump flow to the 

cylinder cap end builds  certain amount of pressure in 

the pilot line to the rod end of the pilot-operated check 

valve, causing it to fully open. The pilot-operated check 

valve in the line to the cap end of cylinder opens by 

pump flow’s pressre like any check valve. Energizing 

and holding a DC valve solenoid causes the cylinder to 

move in forward direction. Pilot operated check valves 

positively lock the cylinder at required position. 

 

Figure 4.  Forward Position 

3.2 Actuator At Reverse Position: 

When solenoid valve position  B on the directional 

valve shifts, the cylinder  leads to retracts. Pump flow 

to the cylinder rod end builds pressure in the pilot line 

to the cap end of the pilot-operated check valve, 

causing it to fully open. The pilot-operated check valve 

S.NO PARAMETER RANGE 

1 Cylinder block Grey cast iron 

2 Punching tool 

material 

Carbide tipped 

tool 
3 Pump Hydraulic vane 

pump 
4 Oil Gulf oil (grade 

68) 
5 Operating   pressure 30-40 bar 

6 Old Punching depth 3 mm 

7 Required punching 

depth 

5 mm 

8 Diameter of 

punching tool 

1 mm 

9 Dimension of 

cylinder block 

735*370*200 

mm 
10 Specification of 

motor 

440V, 3
 
 Phase, 2 

HP 
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in the line to the rod end opens by pump flow due to 

increase in pressure like any check valve. Energizing 

and holding a directional valve solenoid causes the 

cylinder to move freely to hold the required load. 

 

Figure 5. Reverse Position 

 

4. Results And Discussion 

 

Thus the internal leakages that occurs at valve is 

prevented by using pilot operated check valve in 

between the solenoid type directional control valve and 

double acting hydraulic cylinder. Due to this, the 

pressure required to hold the piston rod (i.e. about 

16.92 bars) while marking cylinder block number was 

achieved. When the pressure increased from 12.6 bars 

to 16.92 bar , the piston rod will be placed in position. 

Thus the cylinder drift will be avoided. This will retain 

the uniform depth of punching (i.e. 5mm) throughout 

the distance of Punch mark. Thus the decreasing of 

depth of punching from 5mm to 3mm was avoided. The 

depth was measured by using vernier caliper. Thus the 

performance of punching was improved and the 

machine meets the required level of quality of the 

impression on cylinder block. 

 

 
 

Figure 6.  Existing Punched Cylinder Block 

 

 
 

Figure 7.  New Punching Cylinder Block 

 

5. Conculsion 

 
The traceability of the punch is improved and thus, the 

problem was solved. The easiest and feasible solution 

was chosen and thus with lower cost. There is an 

improved lifetime in the working of the complete 

hydraulic system without any problem. Thus, the 

machine meets the required level of quality of the 

impression on cylinder block and the problem of 

leakage was overcome. This will retain the uniform 

depth of punching (i.e. 5mm) throughout the distance 

of Punch mark. Thus the decreasing of depth of 

punching from 5mm to 3mm was avoided. The depth 

was measured by using vernier caliper. 
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