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Tab.1 Main parameter of GMMA

No. Components Parameters No. Components Parameters No. Components Parameters
GMM rod Bias coil
1 . 10 mm 6 . 10 O 11 Outer sleeve
diameter resistance

Detecting coil enamelled copper Upper end cover

2 GMM rod length 60 mm 7 e . 12 A3 steel
specifications wire 0. 3 mm Lower end cover
E-xcitation 1300 n g Excitctlt.ion.coil enar-nelled copper . Connecting rod
coil number specification wire 0. 5 mm
Excitati il Bias coil amelled . .
4 xel a fon cot 15 Q 9 ;1-’1'5 Co.l enq@e ed copPer Actuating rod Stainless steel
resistance specifications wire 0. 5 mm
Inside diameter
di . 10. 2 mm
5 Bias coil number 1300 n 10 Coil skeleton Aluminum 15 8¢ Sprmg 8TOUP (yyside diameter
(four pieces)
20 mm
Height 1. 6 mm
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Tab. 2 The relationship of current and output force when GMMA with or without the sleeve(Pre-pressure of 6 MPA)

Output force with  Output force without Output force with  Output force without

Current/A the sleeve/N the sleeve/N Current/A the sleeve/N the sleeve/N
0.2 112 5 1.8 1235 212
0.6 453 68 2.2 1497 245
1.0 784 137 2.6 1 857 272
1.4 1 050 173 3.0 2 033 301
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Design and experimental study of the vibration control
device for large spatial structure

ZHAO Xiang"*?, WANG She-liang'®, ZHAO Xi-cheng®® ,DAI Jian-bo'

(1. Key lab of Structure & Earthquake Engincering Ministry of Education,Xi'an Univ. of Arch. & Tech. ,

Xi'an 710055, China;2. Material Science and Engineering Post-doctoral Mobile Stations, Xi'an Univ. of Arch. &. Tech. ,

Xi'an 710055, China;3. State Key Laboratory of Architecture Science and Technology in West China(XAUAT))

Abstract; According to active vibration control of the large spatial structure, a vibration control device called giant magne-

tostrictive material actuator (shorted as GMMA) was designed which could convert electromagnetic energy into mechani-

cal energy. This device takes giant magnetostrictive material as the core component and makes full use of its magnetic

properties like big force output, fast response, high reliability and low driving voltage. Then its principle and design

method was analyzed, and output performance tests were done. The results show that this device has good magnetic cir-

cuit structure, high efficiency of energy conversion, and could produce larger force and displacement under the drive cur-

rent with linear relationship sensitively. and lay a good foundation for its application in the large spatial structure.

Key words: large spatial structure; vibration control; giant magnetostrictive material actuator (GMMA) ; per formance

test
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