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Structural Evaluations of Bellows
for a Gasgenerator Lox Shut-off Valve

Jaehan Yoo*' - Joongyoup Lee* - Soo Yong Lee*

ABSTRACT

The analysis and experimental results for the bellows of gasgenerator liquid oxygen shut-off valve
are presented. The analyses are performed using EJMA (Expansion Joint Manufacturing Association)
standard and the commercial FE (finite element) analysis program, Abaqus v6.9, at room and
cryogenic temperatures. The results include the spring rate, the stress and the fatigue life of the

bellows. The effects of the contact and material plasticity on the FE analysis results are also analyzed.
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Fig. 2 FE Model for the Bellows
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Table 1 Bellows Spring Rate (N/mm)

fRTEMA =02 217
fRT,EIMA t=0.18 201
w/o conjtﬁ;T:/iE/;I%f:l plastics 290
frrFE=02 W/0O plastics 356
fRTFE =02 272

fRT Test 236, 286
fCTEMA =02 218
fcTEE=02 259
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Table 2 Stress Analysis Results at Room Temperature
from EJMA standard (MPa)

Opcm -85
UI’,a,m —19
Opab -410
Ob,am -5

Obab -475

+4,972e+02

+4.665e+01
-4,3472+01
-1.336e+02
-2,237e+02
-3 138e+02
-4,040e+02
-4,9412+02
-5.842e+02

(@) Meridional Stress Distribution
(circle : gauge point, retangular : max. absolute value)

+4,257e-02

(b) Equivalent Plastic Strain Distribution

Fig. 3 FE Analysis Results
(deformed shape, left side : internal)
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Table 3 Comparisons of Stress Analysis Results

Stress RT cT
EJMA FE EJMA FE
OP,c;m -85 -240 -85 -221
OP,a,m+b -429 -561 -429 -487
Ob,a,m+b -480 -570 -523 -496
Op+Dam+b| -781 -549 -823 -473

Table 4 Comparisons of Fatigue Life Analyses (x10%)

RT CT
EJMA FE EJMA FE
12.3 212 8.8 1436
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