5539 % o1 M= NFH Vol.39 No. 1
2024 4F 1 H Journal of Aerospace Power Jan. 2024

X E4HS: 1000-8055(2024)01-20210671-09 doi: 10.13224/j.cnki.jasp.20210671

A= &Z FHLER & & 7= % Pl Ml R 5 1%

F R, & F', EHF, b T w—8', & &
(1. 2 FETRRR S FalsB, V64 710051 ;
2. EfTE TIVEFRAARA R fE CHLREFIERT, P84 710065)

i1 B B R R AR S IR R kA 4 AT 3 i R AR TR A B 97 e R, LA L T RN 56 A 45 A
B R IF RER A & 75 4t i IR R BT T M IR Sh AR MR 9T . BFIT 45 SRR WT: 200 C T KA & 754 1 W A 45 15
SIS E WA B, IR 2ETE 8% LA o F 40g Pk sh i h T, S8 A o b4 202 SR 5 06 2 SR R 0 R ) g
PR 2EAE 26% LAV, S8 0E T 15 ELAAT 5 ik 0 vl Rk 5 v mf v o 0 A B0 5 vk 0T 30 T 3R 38 358 7 4 14
153 A, S BRFE A N 0 0 B B AR e S, TR R T K ST A AR X A 5 i e R T R RS B A
BEK, 7 A 0 I S K43 TR B, T 7S At 14 I8 0 K T £ B A TR MR JRE B AR B R T R 5 AL AR I /N R R A R B
W ] L 22 W

X O RASFTR BRI gL BRI e

FENES: V216 XHEARERG: A

Thermal-vibration response performance of titanium alloy acoustic liner
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Abstract: For the problem of dynamic response and fatigue failure of titanium alloy acoustic liner
under high temperature vibration environment, the vibration characteristics of titanium alloy acoustic liner
under high temperature environment were studied by combing simulation analysis and test. The results
showed that the calculation results of first-order natural frequency of titanium alloy acoustic liner at 200 °C
were in good agreement with the test values, and the error was within 8%. Under 40g vibration
environment, by comparing the simulation results with the test results, it was found that the error of the
velocity response was within 26%, verifying the reliability of the numerical simulation. Using this
numerical method, the stress distribution of the acoustic liner under the thermal vibration environment was
calculated, and it was found that the maximum stress of the acoustic liner appeared on the honeycomb core,
while the overall stress level of the panel was relatively low. With the increase of the height and thickness
of the honeycomb core, the stress level of the acoustic liner decreased, while the stress level of the acoustic
liner increased with the increasing thickness of the panel, and the influence of the size of the aperture on

the strength of the acoustic liner can be ignored.
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Fig. 1 Geometric parameters of titanium alloy acoustic liner
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Fig. 2 Geometric model of titanium alloy acoustic liner

20210671-2



513

R M L EPUA & e IR I R4

®1 TC4KAEEMRIBEESE
Table 1 Thermophysical parameters of TC4 titanium alloy

REE/C bR LIRREYy AR L/
- GPa 10°(1/C)  (W/ (m-°C))  (J/(kg-°C))

20 109 9.1 6.8 611
100 98 9.1 7.4 624
200 96.5 9.2 8.7 653
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Fig.3 Geometric model of test fixture
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Table 2 Thermophysical parameters of 30CrMnSi

Ve kBB e LR/

s T
BT Gh T 1091 (WHm-C)) (kg C))

20 201 11.0 27.5 470
100 200 11.0 29.2 520
200 196.5 11.7 30.1 580
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Fig. 4 Finite element model of thermal-vibration system of

acoustic liner
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Fig. 5 Thermal-vibration analysis process of acoustic liner
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Fig. 6 Fixture temperature distribution
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Fig. 7 Connection diagram of thermal-vibration test system
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20210671-4



513

TR A A BB A P A FR I

24 HKAESHFABIRIXE

TR RIS s 4 1 eCop s o o 8 A St 26
i 1) 15 T e HLpy R L B R GRS B
PR B P A SRR AR | HL AR AR L T
1R IR AR T IR N A AT DL AP 9 Fis .

' W 73

Ko gl ity
Fig. 9 Installation photo of test pieces

AR YRR I 49 SR UL 75 A 00 4 1 B [ A R
Rb AT IR o R A 1 2R 0 2 T
SR LR B o7 v, LAIRBGR IS 24H A9 1 By [
AR S R I A T A TR RO iR
5 2R BUTE 3R 3 34 b 2 (R 40g, R R 200 C 4
1T B AR IR SRR o R G 4 4e) PAdiR
5P A& 10 i .

10 BREEA RIS

Fig. 10 Thermal-vibration test of titanium alloy acoustic liner
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Fig. 11  First order bending mode of acoustic liner
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Table 4 First order natural frequency of titanium alloy

acoustic liner
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Table S Thermal-vibration response of titanium

alloy acoustic liner

BRI/ (m/s )

S A 1 Sy E

W

P AR IR22/%

1# 2.55 22.7
2# 2.40 27.3

3# 2.32 29.6

4# 2.46 25.5

S EE/(m/s)
4.042
3.705
3.368
3.031
2.695
2.358
2.021
1.684
1.347
1.010
0.674
0.337
0

P12 A P el i R i

Fig. 12 Velocity response of titanium alloy acoustic liner
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Fig. 13 Thermal-vibration stress response of acoustic liner
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Fig. 18 Effect of panel thickness on thermal-vibration response
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