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A Parametric Study on Double-Slit-Type Rupture Disc
of Pulse Separation Device

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

ABSTRACT

Dual pulse rocket motor is a solid motor with two grains separated by a bulkhead and rupture
disc. The elasto-plastic explicit dynamic analysis for the rupture disc was conducted by finite element
method. The effect of the slit geometry of a rupture disc was parametrically analyzed in terms of
rupture time and shape. The results can be used to control the rupture pressure by changing the slit

geometry of rupture disc.
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Fig. 2 Design Parameters of Rupture Disk

Table 1. Design Parameters of Rupture Disk

Unit: mm A B C
O-1 118.65 7 335
A-2 113.65 7 335
A-3 108.65 7 335
B-2 118.65 9 33.5
B-3 118.65 11 335
C-2 118.65 7 35.5
C3 118.65 7 375

Fig. 3 Finite Element Model of
Rupture Disk
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Table 2. Mechanical Property of AISI 316L Steell3]

Material | £(GPa) v p(kg/mg) 7,(C)

AlSI

316L 193 0.28 7750 1400

Table 3. AIS| 316 Material Constants for J-C Model[3]

Mater .
al A(MPa) | B(MPa)| C n m €
ia

AISI
316L 305 1161 |0.01|0.61 | 0517 | 1
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Table 4. Results of Test and Analysis

Opening

Start(sec) Pressure(MPa)
Test 0.047 0.62
FEA 0.051 0.45

Fig. 5 Rupture Disc Shape by Pneumatic test

Fig. 6 Rupture Disc Shape by FEA
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1 Step: STEP-1, RUPTURE DISK ANALYSIS OF PULSE DEPARATION DEVICE

Increment ‘15357: Step Time =  5.0003E-03
Primary Var: S, Mises

Deformed Var: U Deformation Scale Factor: +1.000e+00

Status Var: STATUS

Fig. 7 von Mises Stress of O-1 Model (0.005 sec)

484582408

H Step: STEP-1, RUPTURE DISK ANALYSIS OF PULSE DEPARATION DEVICE
/}\ ncrement | 44863: Step Time =  1.3000E-02
4 Primary Var: S, Mises
Deformed var: U Deformation Scale Factor: +1.000e+00
Status Var: STATUS

Fig. 8 von Mises Stress of O-1 Model (0.013 sec)

418238406

Steps STEP-1, RUPTURE DISK ANALYSIS OF PULSE DEPARATION DEVICE
ncrement | 48907: Step Time = 1.4000E-02
Primary Var: S, Mises

Deformed var: U Deformation Scale Factor: +1.000e+00

Status Var: STATUS

Fig. 9 von Mises Stress of O-1 Model (0.014 sec)

+4.165e+08

1 Stept STEP-1, RUPTLRE:

Increment  £6655: Step TR
Primary Var: S, Misss %y
Deformed Var: U Deformation Scam
Status Var: STATUS

Fig. 10 von Mises Stress of O-1 Model (0.018 sec)

PEEG
(Avg: 75%)

+0.0006+00

E DEPARATION DEVICE

Fig. 11 Equivalent plastic strain of O-1

Model (0.005 sec)

PEEG
(Avg: 75%)

Fig. 12

Equivalent plastic strain of O-1
Model (0.012 sec)
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Fig. 13 Equivalent plastic strain of O-1
Model (0.013 sec)
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