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Tab.1 Material parameters of steel ball
B p/(kgom ) PR E/GPa JAMMEL Nu
7 800 210 0.3
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Tab.2 Material parameters of T300/epoxy resin

SH Hehi SH B
E,/GPa 128 X,/GPa 0.870
E,/GPa 8.7 Y./GPa 0. 198

Nu, 0.32 Z./GPa 0. 198
G,,/GPa 4 S,/GPa 0. 104
G,,/GPa 4 S,,/GPa 0. 086
G,,/GPa 4 W./] 740
X,/GPa 2.09 W/ 440
Y,/GPa 0.05 W,/J 20
Z,/GPa 0.05 W,/ 80

A 5] oo BB T XN A A9 BR ) R RE 3 3
FioR.

x3 MESH

Tab.3 Impact parameter

WREE/(mes ') 1.765 2.500 3.090 3.536 3.952
et/ 0.1 0.2 0.3 0.4 0.5
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Fig.1 Finite element analysis model
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Fig.2 Direction of propagation of stress wave
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Fig.3 Energy-Time curve during impact
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Fig.4 Mises in ply-5 under different impact energy

2 CFRP B &R &= i 35 K38 #F 52

2.1 CFRP RAMRE &%
SR P T300 12K B 2T 4 o 12 75 2 o £F

Y3 A, MO3 3R &R AR VR M 30k, 2 A R
29 160 mm x 100 mm , £ J2 75 5 [ 0°/90°/0°/90°/
0°] ¥ FBG 14 2% U 25 £F 4k 5 1) H 8 AE vp 7] )2
Ab S s, SCH B B AR A G 10 mm. 52
A4t 3 4~ nEl 6 iR,

ply-1
ply-1
ply-3
ply-4
ply-5
ply-6
ply-7
ply-8
ply-9
ply-10

———ti—— FBG

5 FBGIERE
Fig.5 The FBG embedding position
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Fig.6 Three pieces of laminate specimens
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Tab.4 Parameters of impact experiment

sy 5 /m T%ﬁ'(ﬂiﬂili@_iiﬁ/ ‘«'#EE;QE%/
1 0. 159 1.765 0.1
2 0.319 2.500 0.2
3 0.478 3.090 0.3
4 0. 638 3.536 0.4
5 0.797 3.952 0.5
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Fig.7 Wavelength shift in FBGs embedded in

specimen 1#
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Fig.8 Wavelength shift in FBGs embedded in
3 specimens
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Monitoring of CFRP Laninate under Low Velocity Impact Based on FBG Sensors

HU Yefa, WANG Bin, ZHANG Jinguang, SONG Chunsheng, XU Shiwei

(School of Mechanical and Electronic Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract; In this paper, ABAQUS was used to simulate the response of carbon fiber composite laminates un-
der low velocity impact. It was found that with the increase of the impact energy, the maximum stress of each
layer increased. By using the characteristic that the center wavelengths of FBG sensors in composite material
structure were determined by stress,the experiment used the embedded FBG sensors to monitor the response of
low velocity impact. By analyzing the center wavelength captured by optic fiber grating demodulator, the rela-
tionship between the impact energy and the peak wavelength shift of sensors was found. Experimental results
showed that, the embedded FBG sensors were able to accurately capture the transient impact signal and the
peak wavelength shift of sensors could determine the size of the impact energy. With the increase of the impact
energy, the peak wavelength shift increases as well as the maximum stress of layer.

Key words: CFRP laminate; response of low velocity impact; FBG sensors; finite element analysis;

impact energy
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Component Design on Telescope with 1 m-Caliber Space Camera

LU Xiaoming'?, JIA Jianjun'®, ZHOU Chenglin' , FANG Yongyong', XIE Yong'

(1. The Shanghai Institute of Technical Physics of the Chinese Academy of Sciences, Shanghai 200083, China; 2. School of
Physical Science, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To study the performance consistence of the large-caliber telescope, the main 1 m-caliber telescope
was structure-designed and analyzed to achieve the comprehensive result. The materials of the main telescope
were selected by comparing the materials’ nature, and light-weight design was performed. After choosing the
supporting scenarios of the main telescope and preparing case models, we proceeded modal analysis to the
main telescope parts, and verified supporting materials. Last, we conducted the gravity-transformative and
thermal analysis on the main telescope. The weight of the main telescope was reduced to 76 kg with a light-
weight ratio of 77% . The simulation results indicated that the RMS of axial and radial direction of the specu-
lum were 8.9 nm and 3.5 nm respectively. After performing optimal design viai Sight, the radial self-weight
deformation RMS of the primary mirror was improved to 3. 3 nm, decreased 5. 7% comparingwith the RMS be-
fore optimization. When the temperature of main specular body reached 20 £0.3 °C, the RMS was 10. 1 nm,
which satisfied the surface figure accuracy of the telescope.

Key words: large-caliber telescope; main telescope; light-weight; whiffle tree support; gravity transforma-

tion; optimal design; thermal transformation



