S Ee 3 20119 % FAStet S =3 pp.481~487 2011 KSPE Fall Conference

QEANNE 5T HABe A2
t}l—ﬁ/]\j*f o].g_]g* ?._/J::g]** o]ﬁoyoé]**

Rupture Prediction of the Rupture Disc Tests using
Elastic-Plastic Analysis

Houkseop Han*' - Wonbok Lee* - Song-Hoe Koo** - Bang-Eop Lee**

ABSTRACT

This paper provides a comparison between finite element analysis results and test data of
rupture disc. Rupture disc is safety device of high pressure equipment. Rupture disc of solid
rocket motor is a device to control rupture pressure. Rupture discs were made of AISI 316L. By
the elastic-plastic analysis, the stress limit of rupture discs were compared to the test results.

The results can be used to control the rupture pressure by the change of the disc size.
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Fig. 1 Schematic Diagram of Dimple
Forming Test Set-up

Fig. 2 Test Specimen of Dimple
Forming Test
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Table 1. Rupture Test Results

Dimple Rupture Rupture

Diameter(mm) | Pressure(MPa) | Pressure(psi)

35 No Rupture | No Rupture

37 39.51 5,730

39 37.32 5,412

41 35.61 5,164

43 32.44 4,704

45 32.35 4,692

i

Fig. 3 Specimen before Dimple Forming
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Fig. 7 True Stress-Strain Curve of AISI 316L
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Fig. 8 Von Mises Stress of Rupture Disc(D: 37 mm)

Table 2. Rupture Analysis Results

Dimple Rupture Rupture
Diameter(mm) | Pressure(MPa) | Pressure(psi)
35 36.6 5,308
37 34.6 5,018
39 32.8 4,757
41 31.2 4,525
43 29.7 4,308
45 28.3 4,105
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Fig. 10 Modified Plastic Property

Table 3. Rupture Analysis Results
using Modified material property

Dimple Rupture Rupture
Diameter(mm) | Pressure(MPa) | Pressure(psi)
35 404 5,859
37 38.2 5,540
39 36.2 5,250
41 34.4 4,989
43 32.8 4,757
45 31.3 4,540
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Fig. 11 Difference between Test and FEA Results
using Modified Material Property

Fig. 12 Displacement(mm) of FEA

using Original Material Property (D: 35 mm)
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Fig. 13 Displacement(mm) of FEA
using Modified Material Property (D: 35 mm)
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Fig. 14 Von Mises Stress(MPa) of FEA
using Original Material Property (D: 35 mm)
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Fig. 15 Von Mises Stress(MPa) of FEA
using Modified Material Property (D: 35 mm)

5, Mises
(wg: 75%)

+1.318e-03 X

L— Step: STEP-40MPA
# Increrment  15: Step Time = 0.4371
Prirnary Vari 5, Mises
Deformed Wart U Deformation Scale Factor: +1.000e+00

Fig. 16 Von Mises Stress of Dimple(D: 41 mm)
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Fig. 17 Von Mises Stress of Dimple(D: 43 mm)
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Fig. 18 PEEQ of Dimple(D: 41 mm)
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Fig. 19 PEEQ of Dimple(D: 43 mm)
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