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Abstract - High pressure devices are used widely. Interest in rupture disc to people
is the increases in protect of facilities and people. A rupture disc consists of mainly
three parts: holder, plate and vacuum support. Rupture discs are rusted or destroyed by
diverse environments. Rupture discs are made from STS 316L stainless steel because of
its high corrosion resistance and yield strength. In this study, modeling of a rupture
disc by CATIA V5 and finite element analysis by ANSYS were carried out. The finite
element analysis results executed to predict properties of the rupture disc with thickness
and height.
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Fig. 2. Rupture disc holder.
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Fig. 3. Modeling of Rupture disc.
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Table 1. Chemical composition of STS 316L.

Component Percent(%)
C 0.03
Cr 16~18
Fe 62~69
Mn 2
Mo 2~3
N 0.1
Ni 10~14
P 0.045
0.03
Si 0.75

Table 2. Material property of STS 316L.

Ultimate Tensile Yield Young's .
Density
Strength Strength Modulus
485 MPa 170 MPa | 200 GPa [8.027 g/cm’
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(a) Symmetry condition

Fig. 4. Boundary condition of rupture disc.

A
o,

o

e

o]7] wiitell ddt e S wElslof stk
webA] 2 Aol A& scored type] IFEE <t
%A 71 2hA T holderoll 2= 3 w) 2HE-s=
A 8 27191 90 keflan s 35 2AoE A%
sHitt sk FUs FA4S 71zl g gl dis)
AR A gl 7S “LO] AHE-E]O] A= 03~
0.8 mn= 3 -9} Z2 FA] Fo|7} 11~15
m= HE 39 scoredE e} o] dojh=3
of EHO}O% et As)a S 3tk Fig 4=
RS AR ) i e o ) e

FAel Hatof we 4 Zal
ANSYSE o]-&3to] dhdwt bxAx7F 4
te-g Wl 72 7)ol A Tﬂ]7}03 nm, 0.4 mn
0.5 mm, 0.6 mm, 0.7 mm, 0.8 mm wholl #al| z}z
A4S 5 A Y. Fig. 5 A A=A
T Aglel| e A AE vepdia gl 4
ﬂr°ﬂ/‘1 & ol dAstk o] Agety 22

71914 57 04~0.8 mnell &l Z} elementol| 4] 2]
maximum von-mises stress@i~ 212} 462.637 MPa,
378.009 MPa, 319.133 MPa, 244.933 MPa, 192.946
MPa= UHEFRTE

T2 Wislel| Oist f-skesalr] 247k A gk
% 04~08 m= A =2 97 E485 MPa) H.U}
35S gAg 4 Sk REE 77 0.3mmE 585.79
MPa JEE A& 4 FEAERT 230724 A
57} =l thal scoredol] Wt EHTHE AE
sholst 4= 9t}

ok

e

AN

ocr 14 2006
18:15:05

AREAS
TYPE MM

PRES
.882598

03t11H Analysis of a rupture disk

(b) Pressure condition
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(a) Stress result(t=0.3 mm) (b) Stress result(t=0.4 mm)
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(c) Stress result(t=0.5 mm) (d) Stress result(t=0.6 mm)
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(e) Stress result(t=0.7 mm) (f) Stress result(t=0.8 mm)

Fig. 5. Von mises—stress of rupture disc with thickness.
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(d) Stress resultth=14 mm)
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(e) Stress result(h=15 mm)

Fig. 6. Von mises-stress results of rupture disc with height.
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Von Mises-Stress of Rupture Disc
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Fig. 7. Graph of rupture disc with Von mises—
stress.
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