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ABSTRACT

Sulfur Hexafluoride, SF6 is widely used for leak detection and as a gaseous dielectric in transformers, condensers
and circuit breakers. SF6 gas is also effective as a cleanser in the semiconductor industry. This paper presents a
numerical study of the sealing force of disk type seal in SF6 gas safety valve. The sealing force on the disk seal is
analyzed by the FEM method based on the Taguch's experimental design technique. Disk seals in SF6 gas safety
valve are designed with 9 design models based on 3 different contact length, compressive ratio and gas pressure. The
calculated results of Cauchy stress and strain showed that the sealing characteristics of Teflon PTFE is more effective
compared to that of FKM(Viton), which is related to the stiffness of the materials. And also, the contact length of the
disk seal is important design parameter for sealing the SF6 gas leakage in the safety valve.
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(a) Model ITI
Fig. 1 Analysis models of SF6 gas safety valve.
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Fig. 2 Design parameters for optimization of disk-
seal contact type cylinder using Taguchi method.
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Table 1. Factors and levels for Taguchi method

Factors
A, | B, [, | @),
mm % MPa
1 2.2 3 - 0.9
Levels | 2 3.75 6 - 1.8
3 5.55 12 - 3.66

Table 3. Analysis layout of orthogonal array table
of Lo(39

Factors

Analysis No. A B ¢ D
1 1 1 1 1

2 1 2 2 2

3 1 3 3 3

4 2 1 2 3

5 2 2 3 1

6 2 3 1 2

7 3 1 3 2

8 3 2 1 3

9 3 3 2 1
Arrangement A B e C




Fig. 3 Cauchy stress distributions of Teflon PTFE
disk seal of 1st Taguchi model(/=2.2mm, compression
ratio(y)=3%, gas pressure(p)=0.9MPa).
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Fig, 4 Cauchy stress distributions of Teflon PTFE disk
seal of 4th Taguchi model(/=3.75mm, compression
ratio(y)=3%, gas pressure(p)=3.66MPa).
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Fig. § Cauchy stress distributions of Teflon PTFE disk
seal of 7th Taguchi model(/=5.55mm, compression
ratio(y)=3%, gas pressure(p)=1.8MPa).
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Fig. 6 Cauchy stress distributions of disk seal as a
function of various Taguchi models.
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Table 4. SN ratios for Cauchy stress and strain of
SF6 gas safety valve

Analysis No. Cauchy stress Strain

1 -37.0 17.1
2 -40.4 14.2
3 -47.4 8.0

4 -38.3 15.9
5 -44.3 10.9
6 -55.0 -0.7
7 -38.0 16.2
8 -40.8 13.9
9 -48.1 7.1

Table 5. Factors affecting Cauchy stress in SFg
as safety valve

A() |By) | e | C(p) | Sum
1[-1251-113]-133 ] -130 | -501
Levels | 2 1138 | -126 | -127 [ -134 | -523
3 [-127]-151]-130 | -126 | -534

Difference
Of level 12.8 | 37.2 | 6.1 7.1 1631
Affecting
Ratio, % 203|589 | 9.7 [ 11.2} 100

Table 6. Factors affecting strain in SFg gas safety
valve

A() |B(y)| e |C(p) | Sum

11392492303 {342 153
Levels | 2 [ 25.3 |1 38.0 | 37.2 | 29.6 | 130
313711144 (34113784 124

Difference
of level 140 | 348 | 69 | 81 | 63.8

Affecting
Ratio, %

219 | 545 | 10.8 | 12.8 | 100
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