
IJSRD - International Journal for Scientific Research & Development| Vol. 3, Issue 08, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 480 

Static and Thermal Analysis of an Spring Loaded Hydraulic Check Valve 
K.Vahini Priyadarsini

1
 M.S.Ramalakshmi

2
 K.Mohan Krishna

3
 P.Uma Mahesh

4 

1
P.G. Student 

2,3,4
Assistant Professor 

1,2,3,4
Chadalawada Ramanamma Engineering College, Tirupati, Andhra Pradesh

Abstract—An Hydraulic check valve is a device that is used 

to avoid the back flow of fluid in the valves. These check 

valves are designed based on the applications. It can be used 

for house hold purposes also. Check valves are also called as 

zero leakage valves or non-return valves. A mechanism is 

used for the fluid to flow into the valves. This mechanism 

may run by means of external activation to opens or to 

closes the valves. This mechanism lifts up when the fluid 

enters into the valves and goes down when the fluid leaves 

the valves automatically by the pressure that present outside 

and inside the valves. This project is addressing to design 

the spring loaded hydraulic check valve by using CATIA 

V5R20 and analyzing the design under the static analysis 

under different load conditions and thermal load conditions 

for the materials A352 and SS430C. 
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I. INTRODUCTION 

A check valve is a mechanical device that is used to avoid 

the back flow of fluid in the valves. Check valve just allows 

the fluid in forward direction so it is called as non-return 

valves. These check valves are also called as the two-port 

valves because one port is used to allow the fluid into the 

valves and other to leave the fluid from the valves. To open 

and to close the valves some valves requires externals 

activation or some operates manually. This mechanism 

generally requires an spring and a poppet to open or to 

close the valves. Fig 1shows the mechanism that is used in 

the check valve. 

 
Fig. 1: Check valve in open position 

 If P1A1>P2A2+spring force then flow occurs in 

the direction of arrows when P1A1<P2A2+spring force the 

poppet pushes to the left against the stop and prohibiting 

flow in reverse direction. 

 Hydraulic check valve mainly consists of three 

components Manifold, Seat and retainer. 

 Manifold is the outer part of the check valve it is 

considered as major part of the valve. Manifold holds the 

entire parts of the check valve inside it and acts as a 

supporting body of the check valve. 

 Seat is the major component of the check valve 

that is used to allow the fluid into the valves and to stop the 

fluid flow. This is operated by means of the spring. When 

the pressure outside the valve is more the spring lifts the 

seat up and when the pressure outside the valve decreases 

and the pressure inside the valve increases it pushes back 

the seat into it position when the seat return to its position 

the fluid flow stops into the valve. 

 The Retainer may be split lengthwise and 

compressed into the valve body for holding the seat gages 

that are inside the manifold part. 

 An actuator mechanism is used to know the 

pressure that present outside and inside the valves to open 

and to close the valves respectively. This mechanism can 

run hydraulically or pneumatically. 

 In olden days there is an lot of problems with the 

check valve design and the materials used for the different 

applications. To avoid this problems the check valves were 

designed and the analysis were carried out with the different 

materials to know which is better suitable for the 

applications. 

II. GEOMETRIC MODELLING 

In this study the designs for the check valve is taken from 

the journal that is available in the Conferences in advances 

in mechanical and robotic engineering. With respect to those 

designs. The model were created in CATIA V5R20. 

 
Fig 2: Manifold designed in CATIA 

 
Fig 3: Retainer designed in CATIA 

 
Fig 4: Seat designed in CATIA 

 
Fig 5: Spring designed in CATIA 
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Fig 6: Assembly of check valve 

III. FINITE ELEMENT ANALYSIS 

In this the model is analyzed by using ANSYS R13.0. The 

model is imported into the Ansys in the form of STP file. 

Later the analysis were carried out. 

A. Material Selection 

The materials selected for the manifold part are A352 and 

SS430C. These materials were selected for the analysis and 

it satisfies the boundary conditions of the Check valve. The 

following tables represents the material properties. 

Material Properties  

Young's Modulus 2*10
5
 Mpa 

Poisson's Ratio 0.30 

Density 2480 Kg/m
3
 

Tensile Yield Strength 550 Mpa 

Table 1: Material properties of A352 

Material Properties  

Young's Modulus 2*10
5
 Mpa 

Poisson's Ratio 0.30 

Density 7800 Kg/m
3
 

Tensile Yield Strength 250 Mpa 

Table 2: Material properties of SS 430C 

B. Mesh Generation 

In order to obtain a better meshing automatic meshing 

properties were used. This automatic mesh generates the 

mesh automatically tetrahedral meshing were used in this 

process in order to get a better mesh five layer of refinement 

were taken. 

 
Fig 7: Mesh genertion of an Check valve in ANSYS R13.0 

C. Boundary Conditions 

Since the manifold is fixed in the wall, all outer surfaces 

except the flow path of fluid from the top case of the body to 

the end of seat are constrained. The fluid operating pressure 

of 68.5Mpa, 59.26Mpa and 48.26Mpa is applied for the 

check valve. The component must be suited for the pressure 

applied; this is accomplished by Static analysis. The Fig. 4 

shows the flow region inside the check valve and full body 

is constrained.  The two flow region inlet and outlet is 

mounted on the seat. 

 
Fig 8. Check valve at 68.5Mpa of pressure 

 
Fig 9: Check valve at 59.26Mpa of pressure 

 
Fig 10: Check valve at 48.26 Mpa of pressure. 

IV. RESULTS AND DISCUSSION 

A. Static Analysis for the Check Valve 

The pressure given for the model is 68.5 Mpa. If the model 

is not satisfied with the load the suitable pressure will be 

given upto it suits for the given design. This is done by 

decreasing the pressure until the model is considered to be 

safe. The given pressure should be less than the yield 

strength. The Factor Of Safety for the Check valve is 

calculated from the formula. The factor of safety is defined 

as the ratio of the breaking stress of a structure to the 

estimated maximum stress obtained in ordinary use. 

Equation (1) shows the formula to calculate the factor of 

safety. 

Factor Of safety = (Yield strength)/ (Developed stress)    (1) 

Pressure Mpa Yield strength Mpa Developed stresses FOS Vonmisses stresses Mpa 
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68.5 550 178.27 3.085 

 

59.26 550 154.23 3.56 

 

48.26 550 125.6 4.37 

 
Table 3: Comparison of Vonmisses Stresses for the Material A352 at Different Pressures 

Pressure Mpa Yield strength Mpa Developed stresses FOS Vonmisses stresses Mpa 

68.5 250 178.27 1.46 

 

59.26 250 154.23 1.62 

 

48.26 250 125.6 1.99 

 
Table 4: Comparison of Vonmisses Stresses For the 

Material SS 430C at Different Pressures 

 From the above tables it can be concluded that the 

material A352 have the minimal factor of safety. The 

minimal factor of safety is between 3 to 4. The material 

A325 have the minimal factor of safety at pressure 68.5Mpa 

and at 59.26 Mpa of 3.085 and 3.56 FOS respectively. But 

the FOS of 3.56 is considered at the pressure of 59.26 

because of having the maximum minimal factor of safety. 

B. Thermal Analysis 

The thermal analysis is carried out for the material by giving 

the highest temperatures as 2100C to calculate which 
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material have the best thermal properties at the highest and 

at the lowest temperatures. 

 The material which have the minimum   

temperatures when an highest temperatures is given is taken 

as the best material. 

 The thermal analysis for the material A352 and SS 

430 Cis shown in Fig 11 and in Fig 12 

 
Fig 11: Thermal analysis for the material A352 

   
Fig 12: Thermal analysis for the material SS 430C 

V. CONCLUSION 

From the Static and thermal analysis of the check valve it 

can be concluded that the material A352 suits for the design 

by having the minimal factor of safety 3.56 at pressure 

59.26 Mpa and the minimal temperature of 45
0
C in the static 

an in the thermal analysis of the Check valve. So it can be 

concluded that the method Finite Element Analysis were 

optimum for the analysis of the check valve. 

ACKNOWLEDGEMENT 

We are thankful to the HOD and the faculty of the 

Department Of Mechanical Engineering of the college 

Chadalawada Ramanamma Engineering College. 

REFERENCES 

[1] Anton Bergant, ''Experimental programme on the 

dynamic behaviour of air valves performed in a large-

scale pipeline" vol 58,No4 2012" journal of 

Mecahnical Engineering". 

[2] Raghavendra Chigateri "Modeling and Analysis of 

Check valve in Air-Oil Distributor" volume 2, issue 

10, October 2014 in "International journal on 

mechanical and production engineering". 

[3] Sriranjini K.S"Design and Anaysis of Check valves 

used in Hydraulics" ,"Conference on Andvances in 

Mechanical and Robotics engineering". 

[4] Manish Dixit, "Modeling and Analysis of Check valve 

micro pump with Piezo-electrically actuated 

Diaphragm", "International journal of engineering 

science and innovative technology" volume 2, issue 2, 

March 2013. 

[5] JE Broun, "Decoupling features for diagnosis of 

reversing and check valve faults in heat pumps", 

"International journal of refrigeration" 32(2009) 316-

326", www.elsevier.com. 

[6] E. Lisowski, J.Rajda, “CFD analysis of pressure loss 

during flow by hydraulic directional control valve. 


