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3. 38
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Table 1 Flexibility and stiffness‘ influence

coefficients

L . p=03 rigidly joined
" Hexibility(m/N) | 3.9451x10° | 2.6092x10
I

" stiffness(N/m) | 2.5348x10° | 3.8326x10%
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Table 2 A comparison of natural frequencies(Hz)

mode pu=0.3 rigidly joined | difference

1 9796.9 . 111505 13.8%
2 26188.3, 26526.4 1.3%
3 304926 3201241 5.0%
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Fig.1 Dimensions of the structure with screwed joint
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(a) a quarter model

(b) contact elements

Fig.2 Detailed FE model of screwed joint
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Fig4 Deformed shape of joint due to axial force
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Fig.6 Mode shapes of structure

32 #E 2% (Bolted Joint)
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Table 3 Flexibility influence coefficient{m =0.3)

(Load | u(m)  ufrad)
F,(N) 3.3832x10"m 1 .0206x10'5rad
i F,(Nm) 1.0206x10°m . 4.2796x10*rad
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Table 4 A comparison of natural frequencies(Hz)

o experiment| proposed method | rigidly joined:
1 98.3 98.5 110.8
2 280.6 282.0 283.3
3 5240 523.5 5837 |
4 895.0 894.3 907.5
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Fig8 Detailed FE model of the structure
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3.3 F3A 2 ¥+ (Bonded Joints)

Figl2¢} 7ol Frje] Puo] HaAo st 4%
Heol gl F2E o BE AYRY o] Fd
229 I{AFFE T AN e 224 39
€2 Aze 4% ¥ ¥uo 2ANHY I IE
7¥3td =l F HFAR Y] viEad YA Aol
dojuAl "t HFA 2 Young’s Moduluse &A1Y
€ 339 23U EAQAE Table 51 YUt

Table 5 Material properties of glue

iYoung's Modulus(N/m?)j mass density(kg/m"): poisson ratio;

3.266x107 ' 11123 © 045
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Table 6 Flexibility influence coefficient

~ Load u,(m) u,(rad)
F.(N) 6.3235x107m | 2.59646x10°rad

F(Nm) ' 2.59646x10°m: 1.29372x10°rad"
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Table 7 A comparison of natural frequencies(Hz)

[ experimenti proposed method | rigidly joined
1] 1285 | 128.4 128.7
‘ 2 421.9 425.8 425.6
I3 740.2 7411 736.3
14 1323.0 1325.5 1303.4 |
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Fig.16 Mode shapes of the structure

s 3e

EdroMe tdd /2 AR 28 s
Awrd 29¥ s dste Ao A A
v o 2o
1) UAARE, EEZSY 2y FEA 4%RF
# FFY AR AN FEE £ Ue dU¥FH =
93 71 g AAsAth
2) FEAFH ot YT F94 FEE T3
o Z4YEE FHALH, ol Guyand] A FAolE
o olste ZHopd FFFH TS EAU
3) AAlg mdryd o 2ddsHe 2¥FY
BAAZzAL F¥o] LFHA dov, FF ¢ i
F%e 28 ¥ F Aok
4) -3 Weel A7jE 2efste AHe HlE¥A
< AAY YARAAM AgE T+ A
5) VAR SR, EEZATY oz HEA ZA¢F A
g MY S A gt F854 A8 £ AL,
AP A e gBedE dFshach

1

o AFE FUFAATE 7] 2 AT AYeE F93

[1] Claus-Peter Fritzen, "Identification of Mass, Damping,
and Stiffness Matrices of Mechanical Systems”, Journal of ~
Vibration, Acoustics, Stress, and Reliability in Design,
Vol.108, No.l, pp9-16, 1986

[2] J. Wang, P. Sas, "A Method for Identifying
Parameter of Mechanical Joints”, Journal of Applied
Mechanics, Vol.57, No.6, pp337-342 , 1990

[3] Sathya N. Gangadharan, “Probabilistic System
Identification of Two Flexible Joint Models”, AIAA
Journal, Vol.29, No.8, ppl319-1326 , 1991

[4] J. M. Lee, "A Study on the Dynamic Modeling of
Structures with Bolted and Bearing Joints”, Annals of the
CIRP, Vol37, No.l, 1988

(5] M. D. Rao, M. J. Crocker, ”Analytical and
Experimental Study of the Vibration of Bolted Beams “‘Iith
a Lap Joint”, Trans. of ASME, Vol.112, pp444-451, 1990
[6] R. J. Guyan, "Reduction of Stiffness and Mass
Matrix”, AIAA ], Vol.3, No.2, p380, 1965

[7] L. Meirovitch, Analytical Methods in Vibrations, the
Macmillan Co., 1967

—243-



