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Acoustic Performance Test on Nacelle Inlet Composite M aterial
Annular Acoustic Liner
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(Laboratory of Aeroacoustics and Vibration Aviation Technology, Aircraft Strength Research Institute, Xi'an 710065, China)

ABSTRACT: The paper aims to test the acoustic characteristics of transmission loss of seamless composite acoustic liner test
pieces with the rotating acoustic mode generation test system. Considering the actual potential application environment charac-
teristic of acoustic liner in the aero-engine nacelle inlet, the seamless annular acoustic liner made of composite materials was de-
signed and developed by the whole circle forming process and seamless stitching technology. Based on the spinning radial mi-
crophone array, the method and the test rig of acoustic mode test and identification were developed by applying in rotating
acoustic mode generation test system. The corresponding mode test device was developed. The experimental results showed that
the designed seamless composite acoustic liner has a good noise reduction effect under the target condition. The spinning radial
microphone array can both identity the radial and circular acoustic mode and apparently reduce the microphones used.
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Fig.1 Sandwich structure of acoustic liner
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Fig.2 Schematic diagram of traditional
acoustic liner structure
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Fig.3 Real picture of annular acoustic liner
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Tab.1 Geometrical design parameters of acoustic liner

Target Diameter/mm Axial Perforation Aperture/mm Plate Cavity
frequency/Hz length/mm rate/% p thickness/mm depth/mm
1514 900 400 1.0 0.8 20.0
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Tab.2 Technical index of ASMS test platform
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Fig.4 Test microphone array of the transmission loss
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Tab.3 Cut-off frequency of duct Hz
R IBEK
1 2

1 211 611 979
2 350 769 1143
3 482 919 1301
4 610 1064 1454
5 736 1206 1604
6 860 1345 1750
7 983 1483 1895
8 1106 1618 2038
9 1228 1753 2179
10 1349 1886 2318
11 1470 2018 2457
12 1591 2149 2594
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Fig.5 TL Test results of f =1400 Hz & (10, 0) : a) test
results under solid wall condition; b) test results
under solid acoustic condition
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Fig.6 TL Test results of f =1514 Hz & (10, 0) : a) test results under solid wall condition;
b) test results under solid acoustic condition
120 120
110 110
100 100
8 g
90 H
E 80 | oy 80 |
70 70
60 | 60
50 | 50 "
0 20 40 60 80 100 120 0 20 40 60 80 100 120
a [EBETIALE R b AR ESR
Kl 7 BE%(10,0). 1750 Hz 205 T 4l A5 e 4

Fig.7 TL Test results of f =1750 Hz & (10, 0): a) test results under solid wall condition;
b) test results under solid acoustic condition
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