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Blade Containment

Jeesoo Kim*' - Kihoon Park* - Okseok Sung*

ABSTRACT

On the basis of the paper described herein, rotor blade failure in the compressor, gas generator
turbine, and power turbine and the resulting internal damage is contained within the peripheral
hardware and engine casings. For the safety reason, the blade containment was regulated by aviation
authority. For reducing the weight of the case, a heaviest single component of a jet engine, the blade
containment capability was analyzed by engine manufacturer. The procedure established for
containment design involves an energy balance method based on the comparison of the kinetic energy
of released blade and the strain energy of the containment zone. The LS-DYNA simulation can also be
introduced to predict behavior of released blade and case. All of the analytic and numerical result are

described ...
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E=Fragment Kinetic Energy (ft-If)
W=Fragment Weight (Ibf)
RPM=Maximum rotor Speed, (rev per minute)

R=Radius to Fragment Center of Gravity (in)
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Table 1 &

Rotor | A FA | FAFA |2 EAUA
Stage | ~ |W (Ibf)| R (in) | E (ft-Ibf)
1 |AMB355| 0.0374 | 2.8006 813

2 AM355| 0.0200 | 2.7677 424
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TM=Modulus of Toughness
o,= Ultimate Strength

00.2%yield— 0.2% Yield Strength

%elongation= Elongation at Fracture, %
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Table 2 70| Zti& Of|LAX|

Rotor ™ FEFA | HHFEdu A
Stage (KsI) (in) (ft-1bf)

1 10.816 110.3 1,341

2 10.815 98.8 599
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Table 3 ol4X| O}zl

Rotor E E,, A w7
Stage | (ft-Ibf) | (ft-Ibf)

1 813 1,341 65%

2 424 599 41%
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‘ NODAL SOLUTION
ZPR 1 2011

STEP=1 16:41:52
No. 1

104.077 138.768
6. 732 121.422 156.113

AN
2PR 1 2011

16:45:50
PLOT NO. 1

NODAL SOLIJTION

152.743 163.282 213.821 244.359 274.898

Fig. 2 LS-DYNA simulation result
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