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o= =17 10kgm’ E,= E,= 11 10" N/’ 317,18, = 623
10" m/V; 1,4,6,9,11,13,15, = 125 10°m/V; 2,57,8, 10,12, 14,16, =
881 10 m/V Vo= 500V

1 3 ( LA, Ay ha hy), (4, b, j)
2 4
]
A,/ m? Au/m? hyV/m hJV s/m

1 10 0 000 000 E+ 00 5 000 000 E- 05 9 96 720 E+ 01 -5 618769 E+ (2

2 00 5032 VS E- OB 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00

3 00 5225 07 E- 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00

4 10 0 000 000 E+ 00 5 000 000 E- 05 9 90339 E+ 01 -2 56005 E+ 2

5 00 5032 VS E- OB 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00

6 10 0 000 000 E+ 00 5 000 000 E- 05 9 979 772 E+ 01 -3 979160 E+ 01

7 00 5032 VS E- 05 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00

8 00 5032 VS E- OB 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00

9 10 0 000 000 E+ 00 5 000 000 E- 05 1 000 109 E+ 02 -2 BIVIE+ @2

10 00 5032 VS E- 05 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00

11 10 0 000 000 E+ 00 5 000 000 E- 05 1 000 04 E+ 02 -9 BO497 E+ 01

12 00 5032 V8 E- B 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00

13 10 0 000 000 E+ 00 5 000 000 E- 05 1 000 002 E+ 02 -1 W782E+ @2

14 00 5032 V8 E- OB 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00

15 10 0 000 000 E+ 00 5 000 000 E- 05 1 000 027 E+ 02 -1 5180719 E+ 2

16 00 5032 VS E- 0 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00

17 00 5225 07 E- 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00

18 00 5225 07 E- 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00

2

J G b/ Hz i

1 - 1419388 E+ 00 9 7715102 E+ 01 1 451 891 E- 02

2 - 1079736 E+ 01 4 715415 E+ 02 2 289200 E- 02

3 - 8618051 E+ 01 7 737 8% E+ 02 1 10692 E- 01

4 - 5824 114 E+ 01 1 046 665 E+ 03 5 555853 E- 02

5 - 1086344 E+ 2 1 644242 E+ 03 6 592 59 E- 02

6 - 6069 N2 E+ 2 2 076 313 E+ 03 2 805968 E- 01

7 - 1636313 E+ 12 2 186389 E+ 03 7 463 221 E- 02

8 - 2528615E+ 2 2 536 404 E+ 03 9920 116 E- 02

9 - 3718 185 E+ 01 3 305413E+ 03 1 124 807 E- 02

10 - 6 847 741 E+ 01 3 409 782 E+ 03 2 007 859 E- 02

11 - 536789 E+ 01 3 57021 E+ 03 1 54 690 E- 02

12 - 969384 E+ 12 3 704218 E+ 03 2 531729 E- 01

N
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J a b/Hz ;

13 - 2862 645 E+ (02 4 065910 E+ 03 7023216 E- 02

14 - 1265061 E+ (3 4 441007 E+ 03 2 739606 E- 01

15 - 687502 E+ 02 4 498 084 F+ 03 1 511076 E- 01

16 - 1400 97 E+ 03 4 TI2 614 E+ 03 2 816 643 - 01

17 - 1 724 44 E+ 2 6 487987 B+ 03 2 636 349 E- 02

18 - 6 819 040 E+ 01 6 ©52% E+ 03 1018 429 E- 02
3

Af n? A,/m? hV/m hJV s/m

1 10| 0000 000E+ 00 5 000 000 E- 05 1 294 760 E+ 02 -8 02021 E+ 02
2 10| 0000 000E+ 00 5 000 000 E- 05 9 823 460 E+ 01 -1 290 603 E+ 01
3 00| 5000000E- 05 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00
4 10| 0000 000E+ 00 5 000 000 E- 05 5 63 654 F+ 01 -6 170756 E- 01
5 10| 0000 000E+ 00 5 000 000 E- 05 1 111 810 E+ 02 - 1 104377 E+ 00
6 00| 5000000E- 05 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00
7 10| 0000 000E+ 00 5 000 000 E- 05 5 753 208 E+ 01 - 1365506 E+ 02
8 10| 0000 000E+ 00 5 000 000 E- 05 8 249 777 E+ 01 -5 816 B8 E+ (0
9 10| 0000 000E+ 00 5 000 000 E- 05 1 365 820 E+ 02 -1 581 932 E+ 01
10 10| 0000 000E+ 00 5 000 000 E- 05 5 908 597 B+ 02 -7 95640 E- 2
11 10| 0000 000E+ 00 5 000 000 E- 05 8 1224 E+ 02 -2 360 574 E+ 01
12 10| 0000 000E+ 00 5 000 000 E- 05 2 914 968 E+ 02 -6 111359 E+ 00
13 00| 5000000E- 05 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00
14 00| 5000 000E- 05 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00
15 10| 0000 000E+ 00 5 000 000 E- 05 -2 75497 E+ 04 -9 742269 E+ 01
16 00| 5000000E- 05 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00
17 00| 5000 000E- 05 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00
18 00| 5000000E- 05 0 000 000 E+ 00 0 000 000 E+ 00 0 000 000 E+ 00
4

J 4 b/Hz ;

1 - 1503 627 E+ 00 9 793 628 E+ 01 1 535 131 E- 02

2 - 4796 92 E+ (0 4 2117 E+ 02 1 015 816 E- 02

3 - 7702 964 E+ 01 7 925 117 E+ 02 9 674 0% E- 02

4 - 1269 22 E+ 01 1 048 200 B+ 03 1210 866 E- 02

5 - 627797 E+ 0 1 656 182 E+ 03 3 787 803 E- 02

6 - 6 640 363 E+ 01 2 167 577 B+ 03 3 062 059 E- 02

7 - 5 704 247 E+ (2 2 278 782 E+ 03 2428 278 E- 01

8 - 91980 499 E+ 01 21457 783 E+ 03 4057 412 E- 02

9 - 11785 788 E+ (3 31104 291 E+ 03 498 433 E- 01




652

[1]
[2]
(3]

[4]
[3]

[6]

[7]
[8]

[9]

[10]
[11]
[12]
[13]

[14]

j G b/ Hz N
10 - 21260 B34 E+ 2 31211 100 E+ 03 7102 680 E- 02
11 — 41394700 E+ 01 31454 412 E+ 03 11272 0% E- 02
12 - 31762 926 E+ 01 31562 481 E+ 03 11056 207 E- 02
13 — 41106 513 E+ 01 41106 2% E+ 03 11000 000 E- 02
14 — 31468 49 E+ (2 41430 804 E+ 03 7804 159 E- 02
15 - 61714 307 E+ 01 41751 650 E+ 03 11412 906 E- 02
16 - 11445 758 E+ (2 51065 074 E+ 03 2853205 E- 02
17 - 91689 677 E+ 01 61478 085 E+ 03 11495 59 E- 02
18 - 61698 804 E+ 01 61701 340 E+ 03 999 733 E- 03
s a; < 0 5 aj > 0
# , 1 3 #
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Com putation of Frequencies and Dam ping Ratios

for Adaptive Structures

Zhang Lianwenl, X ia Renweiz, Zeng Cuangwul
("Laboratory of Ship Structure Design , Faculty of Traffic Science and Engineering,
Huazhong University of Science and Technology , Wuhan 430074, P R China;

2Faculty of Space Navigation , Beijin g University of Aeronautics and Astronautics ,

Beijing 100083, P R China)

Abstract: In this paper, a new technique of state vector approach to solving damping ratios of adap-

tive structures is proposed, by which the state matrix can be analytically conducted the Cholesky de-

composition, providing that the mass matrix is derived by lumped method. In this case, not only the

computational accuracy is raised, but also the numerical operations are reduced. Finally, some numert+

cal results are presented to show that the solution method is simple and efficient.

Key words: adaptive structure; active member; state vector approach; frequency; damping ratio



