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Finite Element Method Analysis of Safety Valve
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Abstract In this paper, a safety valve was modeled by using 3-dimensional designing program, Solidsworks
after it was dismantled and measured. And 3-dimensional finite element analysis code, ANSYS was used to
FEM analysis. Stress, strain and deformation were obtained when some amount of pressure was applied to the
safety valve through FEM analysis.
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[Fig. 1] Apparatus of safety valve

[O% 2] ebdwe o
[Fig. 2] Section view of safety valve
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[Table 1] Definition of ss400

Structural
Young’s Modulus 200 GPa
Poisson’s Ratio 0.260
Density 7.85. glce
Tensile Yield Strength 250 MPa
Compressive Yield Strength 152 MPa
Tensile Ultimate Strength 400 - 550 MPa
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[ 3] 15A e HAXHA
[Fig. 3] Boundary condition of 15A safety valve
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[Fig. 4] Mesh generation of 15A safety valve
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[O8 5] 15A b¥lE -§-2(10bar)
[Fig. 5] 15A safety valve stress(10bar)

[23 6] 15A AW E W E(10bar)
[Fig. 6] 15A safety valve strain(10bar)

[ 7] 15A QP E H3EF(10bar)
[Fig. 7] 15A safety valve deformaition(10bar)
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(& 2] 31423} (10bar)
[Table 2] Result of analysis(10bar)

. Total
Object Name Deformation
State Solved
All Bodies
Type Total 5321{2:::) (Sgﬁlﬁfiﬁ)
Deformation . .
Elastic Strain Stress
Display Time End Time
.. 2.4385e-013 | 4.3923e-008
Minimum 0. mm
mm/mm MPa
Maximum 1.8297e-004 | 3.3645e-005 32635 MPa
mm mm/mm
Minimum
Oceurs On Part 7 Part 9 Part 13
Maximum
Oceurs On Part 11 Part 5

[33 8] 15A QPR 3-2(13bar)
[Fig. 8] 15A safety valve stress(13bar)

[O3 9] 15A bduiE ¥ E(13bar)
[Fig. 91 15A safety valve strain(13bar)
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[ 101 15A Skx¥iE ¥ =K(13bar)
[Fig. 10] 15A safety valve deformaition(13bar)

[E 3] 34 Ax(13bar)
[Table 3] Result of analysis(13bar)

Object
Name

Total
Deformation

State

Solved

All Bodies

Equivalent .
Type Total (von-Mises) (Sgﬁlﬁilz::)
P Deformation Elastic
. Stress
Strain
Display End Time
Time

.. 3.1981e-013 | 6.3963e-008

Minimum 0. mm
mm/mm MPa
Maximum 3.4467e-004 | 6.9298e-005 67219 MPa
mm mm/mm

Minimum
Oceurs On Part 7 Part 9
Maximum
Oceurs On Part 11 Part 5

[32 11] 15A Pd¥B Z-2(16bar)
[Fig. 11] 15A safety valve stress(16bar)
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[O3 12] 15A oFAwE W3 -E(16bar)

[Fig. 12] 15A safety valve strain(16bar)
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[O2 13] 15A A H ¥32f(16bar)
[Fig. 13] 15A safety valve deformaition(16bar)

[ 4] 342 2H(16bar)
[Table 4] Result of analysis(16bar)

Object Name

Total
Deformation

State

Solved

All Bodies

Equivalent Equivalent
Total . .
Type . (von-Mises) (von-Mises)
Deformation . X
Elastic Strain Stress
Display Time End Time
.. 3.9362e-013 | 7.8724e-008
Minimum 0. mm
mm/mm MPa
Maximum 4.2421e-004 | 8.529¢-005 82731 MPa
mm mm/mm
Minimum
Oceurs On Part 7 Part 9
Maximum
Oceurs On Part 11 Part 5
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