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for Damaged Blades of Gas Turbine Compressor for Navy ship
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Abstract As the number of gas turbine engines mounted on Korean naval battleships increases, reports
of damage to gas turbine compressor blades are expected to increase. When the blades and wings of
a gas turbine compressor is observed to be damaged, it seems to have occurred from foreign materials
flowed into the compressor, and it is difficult to figure out where the material was generated. This is
because most of the foreign material that causes the damage was burned or destroyed, and the origin
could not be identified. However, the Federal Aviation Agency classifies into two categories the failures
caused by a gas turbine blade that crushes debris. The first is foreign object damage(FOD), which is
caused by the intake of foreign material such as seawater and air mixed with sand. The second is
domestic object damage(DOD). In abnormal operating environments such as an emergency start-up or
during overspeed conditions, the blade may be damaged due to cracks in the components of the turbine
when complex situations occur, such as fatigue, fluid-induced high-cycle fatigue, and flutter. In those
cases, navy ship crew members must act as countermeasures against foreign material intake by following
predetermined procedures, maintenance training, and preventive measures. But turbine blades still fail.
As another countermeasure, related software (e.g., flutter soundness evaluation) for gas turbine
compressor blades is installed on the ship at all times to prevent these problems through prediction,
control, and management of DOD, in addition to FOD countermeasures.
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Fig. 1. FOD Damaged Compressor Blade
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Table 1. Status of Patrol Boat contractor for ROKN
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Fig. 2. Compressor of gas turbine on stage #1
through borescope

Fig. 3. Damaged blades in compressor of gas turbine
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Fig. 6. Damaged blades by flutter in gas turbine

General Electric LM2500 Gas Turbine
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