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Analysis on the Looseness of the Skin and Skeleton of Large—scale Integral

Carbon/Silicon Carbide Composite
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WANG Chenghua

Abstract  The skin looseness of large—scale integral carbon/silicon carbide composite skeleton and skin
structure in 165 dB thermal noise test was analyzed. The mechanism of skin looseness in noise and vibration
environment was proposed, which was caused by the increase of breathing vibration amplitude of skin due to the large
free hanging area of skin and skeleton assmbly. The simulation results show that the displacement response increase
about 1. 72 times with the increase of local free hanging area of the skin and skeleton under the same acceleration
excitation. Three groups of flat plate test pieces with assembly clearance of 0. 2, 0. 6 and 1 mm are used to verify that
the skin looseness problem is repeated. When the gap between the skin and the skeleton is large, the thickness of the
adhesive layer is also larger. After several times of thermal loading, the adhesive performance of the adhesive layer
decreases, and the air suspension phenomenon between the skin and the skeleton appears, which leads to the skin

loosening under the vibration excitation. Finally, the improvement measures are put forward to ensure that the

maximum gap between the large—scale skin and the skeleton is not more than 0. 3 mm.
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Fig.2 Local structure of skeleton
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Fig. 3 Clearance between skeleton and skin

FEFARG A ol ] B /DS O T T A IR AT [+
/INGE BRURE H ) O 20T DL S B 5E B i SR ) T S
2 5 8 2 PR B BT, RIS SR BRI G i itk {H 4 AN Al
A7 b3 A e YRR B0 A AR T R 2 2k 3 ot
T IRET I ARMENS 52 B 5 By SR B [ A AT S k4,
TG T s B AT A SR AN B G K A

1M 61 A BRET H A 5 AN MRET s BAA 3, (0 K TR AR
SO A, MBI A M RHRET A T5 % S
B IR 2 ] ) 25 B DX, AR R R ET A 3l = A I HL A, BT
DLSIT L 5 AR ET AN B0 B T 56 B2 M 3l 5 | S SRy B
DX 3l i 97 R 7 A 1
2.2 (HESWH

LS 23 2 FRAE 235 44 4 20 1 1A R R i A
A 255 0T DL R P Ah HO e 75 5 | /S ) 4R sh I 858 3 o
PR S, 38 T e T 5 B AR A 0% 422 X Ry AR 4 AL
(% A AT, g ST R AR L el A B T i e b e s
A TH AR R/ INKE 52 B W IR B S e AR

T 1A 5 B AR 2R A B RS TR AR
B4 BT o XA AAE T — B A 400 5 4 7 245 2
WE SR . BT R, 7658 1 DU ] 5 48
B RIFANE LT, 58 5 58 485 H0 45 48 i — B A5
FH1941.7 Hz,
— 155 —



B4 T001SEECRE ARG S A
Fig. 4 The first condition that the skin fits well with the skeleton
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Fig. 5 The frequency of the first condition
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Fig. 6 The second condition that the skin fits bad with the skeleton
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Fig. 8 The size of local typical flat
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Fig.9 The flat test products
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Fig. 10 Thermal loading conditions on leeward side
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Tab.2 The conditions of random vibration test
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