The analyzation of magnetic level gauge floater

In this report, we have observed the pressure on a floater of magnetic level gauge.
As regards, the shape of the floater is circular, so we use axisymmetric analyzation.
In this shape, we have been considering a part of floater. The thickness is 0.8mm
and the thickness of upper and lower cap is 1Imm. We present the floater in the form

of 2D. This part have some pieces that it is so tiny and maybe you cannot see them.
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Figure 1: ABAQUS analyzation for floater

We specify mechanical Titanium material in table 1. We suppose that all the

characteristics are similar to each other.

Poisson’s | Elastic Fracture Ultlmate Yield :
. : Tensile Material
Ration modulus Strain Strength
Strength
0.35 116 54 220 220 Titanium
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¥ & Edit Material X

Name: Material-Ti Name: Material-Ti ‘
Description: > Description: >
y |
| Material Behaviors Material Behaviors
T | co-tc
General Mechanical Thermal Electrical/Magnetic  Other 4 General Mechanical Thermal Electrical/Magnetic  Other v
Elastic Plastic
Type: | Isotropic v ¥ Suboptions Hardening: | Isotropic ~ ¥ Suboptions |
[[] Use temperature-dependent data [[] Use strain-rate-dependent data
Number of field variables: 0% [0 Use temperature-dependent data
Moduli time scale (for viscoelasticity): Long-term e Number of field variables: 0%
[J Ne compression Data
[C] No tension Yield Plastic
Stress Strain
Data 1 220 0
Young's Poisson’s 2 220 0.54
Modulus Ratio
1 116000 0.34
OK Cancel OK Cancel

Figure 2 : ABAQUS analyzation

The analyzation is in the form of general static. In this analyzation, the maximum
working pressure is 16bar (1.6MPa). The pressure enter from all parts and

dimensions. At the end of the analyzation, we have checked the results.
Figure 3: we have compared Mixer criteria and Tresca criteria with each other.

The maximum tension is lower than yield strength so you cannot see deformable in

the floater.

Figure 4: The maximum replacement is lower than %3mm.
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S, Mises
(Avg: 75%)
+1.354e+02

+1.023e+02
+9.133e+01
+8.032e+01
+6.930e+01
+5.829e+01
+4.727e+01
+3.626e+01
+2.525e+01
+1.423e+01
+3.219e+00

Vi 1 Step: Step-1

Increment 6: Step Time = 1.000
Primary Var: S, Mises
Deformed Var: U Deformation Scale Factor: +1.000e+00

S, Tresca

(Avg: 75%)
+1.430e+02
+1.314e+02

+9.651e+01
+8.488e+01
+7.325e+01
+6.162e+01
+4.999%e+01
+3.837e+01
+2.674e+01
+1.511e+01
+3.478e+00

v ‘_1 Step: Step-1

Increment 6: Step Time = 1,000
Primary Var: S, Tresca
Deformed Var: U Deformation Scale Factor: +1.000e+00

Figure 3: Mixer criteria

U, Magnitude
+2.807e-01
+2.573e-01

+2.348e-02
+9.276e-05

" 1 Step: Step-1
Y 1.000

Increment 6: Step Time =
Primary Var: U, Magnitude
Deformed Yar: U Deformation Scale Factor: +1.000e+00

Figure 4: replacement of floater pieces in external pressure.
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