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Optimal Design of Dual-Structured Disc of a Safety-Valve for the

Specialized Pressure Vessel Considering Thermal Expansion

Chang-Ho Kim*

ABSTRACT

A safety valve is used for protecting the pressure vessel and facilities by discharging the operating fluid into

the valve from the accident when the pressure is over the designated value. The fluid is sulfurous acid and

nitric acid. etc. in the semi-conductor assembly line. Thus the valve elements material must be acid resistance.

Teflon. which is used generally as inner parts of a valve, tends to easily sticks to sliding surface by thermal

expansion under high temperature. Some studies are performed to change teflon to another material and shape to

have a better fluidity under the condition.

The analysis of the thermal expansion is conducted by commercial FEM software to improve the problems.

Boundary conditions were temperature and load in this study. From the analysis,

the thermal expansion of

stainless steel is verified to be lower than that of teflon under high temperature. Thus coupled teflon/stainless

steel-made valve is applied to assembly line without danger due to thermal expansion.
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Table 1 Physical Properties of materials
Material Teflon SSC13
Young's Modulus|  392.2 MPa 200 GPa
Poisson's Ratio 0.46 0.29
Density 2150 kg/m’ 8000 kg/m'
L 1.0x10-4 1/C | 1.73x10-5 1/C
Expansion
Thermal 5 "
Coondustivity 0.25 Wm-C 162 W/m-C
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(a) teflon disc

stainless steel
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(b) teflon and stainless steel disc
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(c) stainless steel body
Fig. 5 FEM model for each materials™"®

B Aol ole@ AA=A stelA vzl
5743 vhElsl Wdel e W AssEe

o A Yrash dzest sdelds ol
gom Azd oz Wy T FgH wE
SENERENECRUE

- 83 -



oy
o
}olu

: = 7)A

Faals) A e, A4

(a) teflon disc

(b) teflon and stainless steel disc
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Fig. 6 The FEM simulation for deformed shapes and

deformation amount of each materials
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Table 2 The results by FEM simulation

temperature strain gap
(C) (mm) (mm)
body 70 0.0146
(stainless 60 0.0115
steel) 50 0.0085
70 0.0913 -0.0059
disc 1
(teflon) 60 0.0723 0.0162
50 0.0534 0.0381
disc 2 70 0.0170 0.0684
{setion gad 60 0.0135 0.0750
stainless
steel) 50 0.00995 0.08155
4.2 B2

(1) AZA tj2==39) v zke] 7H4-2 0.1mmo] o
=7l 70CY W, HEZ23 2HA# 2 Ze =%
o2 AzE gzzaes 7HE0] 0.0684mz WHo|
o EA7F gloy, HEEgog AztH fads
ZFAo] -0.0059mm= vlo] e} H2R=Eoh =3 wpzE
Qlale] wiH ol 3gQteo] e FHEYHEY =
olz| B R 87]9] ¢Eo] FHEUHEE AT W
By} 2FskA] gol tHALE Jod 4 Uk

(2) HEZE2e dHZAGF7 7] wEel b3
Zglo|y REo AtjHog AAIAATI FHLS ~

S o

HlE 2 3E AgEt F2go] A’ frASt HE

[e]
S npe Hmgoz AHYc 1 As A
ol o3 Wael we 7h4el BAH®Y olel
w0 )@ BAME AAL 4 vk

-84 -



B4 818 QuE 2% PR U2A) AR @A A A6, A4E

7|

o

B aTE 47194 A%t 351eARAe
2 FYHYoH, olo] AR ol BEA AAEHY
Yk

b

ot
Mo
ok

1. PHILIP L. SKOUSEN., 2006, "Valve Handbook",
McGraw-Hill, Vol. 1, pp. 190~195.

2. C. S. Kim.,, H. S. Roh,, K. T. Kim, J. H Kim.
and J. S. Kim., 2005, "Experience for Development
and Capacity Certification of Safety Relief Valves",
Fluid Machinery Journal, Vol. 8, No. 3, pp. 16~25.

3. M. H. Lee., H. B, Park., 1999, "Oil.-air hydraulics",
Bo Sung Gak, Vol. 1, pp. 188~191.

4. ANSYS Workbench User's manual, ANSYS Inc.

5. Tae Sung S&E FEA Dep., 2006, "Escape from a
Ansys Workbench Clumsier ", Sigma press, Vol. 1,
pp. 213~217

-85 -



