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Vibration transfer path test and analysis of the passenger aircraft

LI Yixuan, LI Kaixiang, BAI Chunyu, ZHANG Fei, HE Shi

(National Key Laboratory of Strength and Structural Integrity, Aircraft Strength Research Institute, 710065 Xi’an, China)

Abstract ; With the development of civil aircraft design technology, the focus of today’s passenger aircraft
design transits from structural safety to cabin comfort, of which the vibration comfort is a key factor. From
the perspective of passenger vibration comfort, We carried out the vibration transfer path test of a certain
type of passenger aircraft under three working conditions, namely, the cruising condition, the low-altitude
flight condition, and the runway running condition. Based on the test data of these conditions, the Vibra-
tion Transfer Path models were built, and the key factors affecting the vibration comfort were studied. The
following conclusions are drawn; Under the cruising and low-altitude flight condition, the cabin vibration
response mainly comes from the coupling of engine rotor excitation and the structure at the fundamental
frequency and the double frequency; under the runway running condition, the vibration response in the
cabin comes from the coupling of the main landing gear excitation and the structure in the low frequency
range ( especially 50 Hz). This test not only provides a basis for the vibration reduction and isolation de-
sign of passenger cabins, but also fills the gap of the vibration comfort test and verification platform for all
passenger aircraft in China.
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Fig.3 The measure points in the cabin
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Fig.4 The measure points of the single seat
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Fig.5 The aircraft support in the cruising condition
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Fig.6 The engine loads in the cruising condition
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Fig.8 The TPA model set-up process in the cruising condition
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Fig.9 Comparison of the calculated data and the

measured data in the cabin
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Fig. 10  The loads in the low-altitude flight condition
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Fig. 12 The TPA model set-up process in

the low-altitude flight condition
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runway running condition
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