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ABSTRACT

Recently in weapon systems development, the importance of reliability has been emphasized due to the
increase in complexity and the rapid development of key components and components. Accordingly, the
importance of lifespan testing is increased. However, lifespan testing to verify the reliability of a system is
costly and takes a lot of time. Therefore in this paper, it was demonstrated that the most critical item of a
bladder type accumulator is the bladder. Fatigue life is sensitive to temperature and pressure, with temperature
having more impact. The fatigue life of the bladder was estimated to be 18,140 hr through fatigue analysis,
which satisfies the required life expectancy of 10,000 hr.

Key Words : Bladder Type Accumulator(S2iC& =&t7]), Fatigue Life(T2 =), Fatigue Analysis(Z|Z 5l
Ad), Sensitivity Analysis(2IZT £4), FEM(F8t2 45l AY)
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Fig. 1 Accumulator components and installation
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Table 3 Material properties

Division HNBR 90 | AMS5659
Density (kg/cm3) 1,180 7,850
Tensile strength (MPa) 29 1,000
Young’s modulus (MPa) 31 2.0x10°
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Fig. 2 S-N curve of materials
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Fig. 5 Results of analysis (T : 25C)
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Fig. 6 Results of analysis (T : 38C)

Table 4 Life according to change of temperature

No. | Temperature(K) | Pressure(MPa) | Life(cycle)
1 280.0 10,301.8
2 295.6 9,694.3
3 311.2 10.5 90708
4 326.7 8,731.0
5 3423 8,435.8

Table 5 Life according to change of pressure

No. | Temperature(K) | Pressure(MPa) | Life(cycle)
1 9.5 10,691.7
2| 10.0 9,911.3
3 3112 10.5 9,070.8
4| 11.0 8,631.4
5| 11.6 8,244.5
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Table 6 Relation between required life and analysis
result

Life(cycle)
5,000
9,071

Life(H)
10,000
18,142

Type
Required life

Analysis result

10000

7500

5000

Fatigue life(cycle)

2500

Required life Analysis result
(a) Fatigue life(cycle)

20000

15000

10000

Fatigue life(H)

5000

Required life Analysis result
(b) Fatigue life(hour)

Fig. 8 Relation between required life and analysis

result
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