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Abstract: Taking a domestic independently-developed civil turboshaft engine in development as the
object, the maximum unbalance exploration research based on airworthiness requirements was carried out.
The deterioration of unbalance during the first TBO of an in-service turboshaft engine was statistically
analyzed, finding this turboshaft engine had the same configuration and the same magnitude with this one
researched in this paper. The deterioration of unbalance in normal service of this turboshaft engine was
20—70 g-mm, and in those rare cases it reached above 80 g-mm, close to 100 g-mm. On this basis, the
unbalance response of the turboshaft engine was analyzed based on the short bearing = oil film model, and
the maximum unbalance exploratory experiment was carried out both on a rotor test device and an engine
test device. The calculation and experiment results showed that, the engine could work stably at all speeds
in normal service unbalance deterioration (70 g-mm); under special cases, when the unbalance reached and

exceeded 100 g-mm, the engine vibrated seriously, especially when the unbalance was of out-of-phase
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distribution, the engine vibrated violently during the 2st critical speed region. The vibration speed range

was wider, and the engine could not work properly.
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Fig. 2 Gas generator rotor of an in-service turboshaft engine
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Table 1 Unbalance deterioration of a turboshaft engine

APt/ (g-mm)
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54 5.6 44.6 65.8 39.2 60.2
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19 1.5 56 69.2 76.6 67.7 71

20 29 64 18.62 52 15.72 45.6
21 5.7 1.8 28.8 18.78 23.1 16.98
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Fig. 3 Statistics of unbalance deterioration of an in-service

turboshaft engine
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Table 4 Unbalance in rotor experiments
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