%35 % 5 12 M= N FH Vol. 35 No. 12
2020 4F 12 H Journal of Aerospace Power Dec. 2020

XEHS :1000-8055(2020)12-2635-07 doi: 10. 13224/j. cnki. jasp. 2020. 12. 017
AR R R 5 B = 4R S 1

wKEX, O OK', T B, IB®S, HHaEe
(1. FEEMZ K%Y LA ARHE W EALRE, A 330063;
2. WEMLE T ERARA A S EE AL RESE A, (L0 5488 333001 ;
3. M EAZE K MRS RSB, ME 330063)

i E: RME M CT(micro-computed tomography) Xf BLJE 2 45 14 3 Be A7 F==2EWEE L AR 73 BE R Oy
91. 89 pum. i =4k S HR DR ICT AR 25 B IV BB B L I RE B AT A BB B AR LS AR AR LA R AE
SR T R U Ak B 7 B R AT TR AR 0 B CT A e = AE AT AL 3 A L SRR A 7S
BB SR B . SRR BB A% LU= A B L 25 BT BRI O T E T BRI A5 B R OR H AR A
13.12.12. 21 mm, R 8 b F Bom S A7 1R TT B AR , PR RSO 1) [ A 2 AR 0 S22 T i) Z0E {1 28 43 2 N
Ay ShBE . JR AR CT =48 2 B2 20. 85 o, 25 3R B IR HN2S B SRR A R0 40 T L & B R R
BN RE, DR(digital radiography) i 52 56 25 5 32 Wi XS £eD) 1 IEOR A6 00 2 5 R JE &3 45 100 )= I 2
23 BBk 2 T AT Y

* 8 A FEEed; =408 s B = gEaT ik

HESES: Veis. 1 MEIRED: A

Three-dimensional imaging analysis of tension-compression

fatigue damage in viscoelastic damper
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Abstract: Threesdimensional observation of the damper was performed by micro-CT
(micro computed tomography), and the imaging resolution was 91. 89 ym. The voids and
cracking defectscof the rubber layer were successfully extracted through three-dimensional
segmentation, and quantitative analysis of defects’ geometric parameters such as diameter
and total volume was performed. In order to improve the imaging resolution, local high-reso-
lution micro-CT imaging and 3D visualization analysis of single void defects were performed
to obtain the information of single void morphology. The results showed that the main de-

fects of viscoelastic damper mainly included debonding, void and cracking, the maximum
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void diameter of the upper and lower rubber layers was 13. 12mm and 12. 21 mm, respective-

ly. It was found that cracking existed at the ends of the upper and lower sections, the ring-

shaped crack body extended upward to the surface of the rubber layer and downward to the

outer wall of the aluminum alloy inner tube. The three-dimensional imaging resolution of lo-

cal micro-CT was 20. 85um. The experimental results showed that the surface morphology of

a single void had wrinkles and pits, but no micro-cracks were found. Digital radiography

(DR) experiment results show that it is feasible to detect the debonding and void defects of

rubber layer in viscoelastic damper by X-ray tangential radiography.
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diagram of visceelastic damper
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Table 1 Sphericity of voids in upper section

ZE B EAE d/mm ZEBRAEK 23 BBk
0<Cd<3 53 0.44~0.77
3<Cd<6 19 0.48~0. 62
6<Cd<<9 5 0.44~0.61
9<d<12 4 0.48~0. 57
12<Cd<15 1 0.56

x2 TRZRIKE

Table 2 Sphericity of voids in lower section

25 B E AR d/mm B ALBREREL
0<Cd<3 43 O 49~0-70
3<Cd=<6 15 0.41~0.64
6<<d=<<9 7 0, 26~0. 73
9<<d<<12 5 0.50%40. 63
12<<d<\}% 1 0.55
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