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Abstract

The authors apply the transfer influence coefficient method to the 3-dimensional vibration
analysis of beam with multi-joints and formulate a general algorithm to analysis the longitudi-
nal, flexural and torsional coupled free vibration.

In this paper, the structure, which is mainly founded in the robot arms, cranes and so on, has
some crooked parts, subsystems and joints but has no closed loop in this system. It is modeled
as the beam of a distributed mass system with massless translational, rotational and torsional
springs in each node, and joint elements of release or roll at which node the displacement vec-
tor is discontinuous.

The superiority of the present method to the transfer matrix method in the computation
accuracy was confirmed by the numerical computation results. Moreover, we confirmed that
boundary and intermediate conditions could be controlled by varying the values of the spring
constants.
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No. S D { Q

1 21.546 21.546333 21.546333
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3 54.980 54.980074 54.980074
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5 95.675 95.674764 95.674764
6 119.64 119.63828 119.63828
7 151.31 151.30872 151.30872
8 153.09 153.08943 153.08943
9 202.65 202.64985 202.64985
10 215.87 215.87079 215.87079
11 232.46004 232.46004
12 300.81838 300.81838
13 310.20807 310.20807
14 312.14276 312.14276

% S : Single precision
D : Double precision
Q : Quadruple precision

A5 E 212 A =(S), A =D), 43 =@QE
F 2 HAFF At AoE JeRd Aok
AR AN BAH Qo UF AEH A Al
© 3d R 2Z 8 Fgo 2 o9 gHE Y
oﬂ EH °AI%1E} o] 714 «2] gk

=y

el £ & 34 ?—i'—'a]';i"ﬂ 4‘?} ALt A 7)ol
i, FPRELE dYviEZ g oS Y dn
gEog At ¥, v wd s o FE 4
T e FES Vet F e e F = ghol
23 tde fFEAT Yol M2 dAFgon
2 ol A= tFgr) x‘%“HEQ’\‘ﬂ«] A
A A xS 1A IRFFTE AYstas F
Wi o) o ARl dRAFE E°] k. ot

A, BN dagEe 3 208 Aedte &
8 A ke A gdvte gz Aag & g
£ o 5 Uk

del e #d 847 EAQdle Y 20 A&
A 4+ A 3} Table 2, Table 3 2 Table 49} e}
2t}. Table 2= @A B, Table 37} Table 4+
Az 82 /b stm, 2hzhe] A M9 7]
WA Axy) Ay g k=10N/m, k=
10°N/m, k=10"N/mZ AH;}&} 5t} Table o] 4=
2 & A A FA Y At Aol

P

grre nedEgsgoR Fask FAAA
R
71Z2 WA 23Xy 445 ol k=10°N/m<

Table 3o, A2 BA P2 v E] 2y

Table 2 Natural frequency(Hz) for model 2 at
k=10°N/m(Euler beam)

No. S D Q
1 38.433709 38.433709
2 54.414124 54.414124
3 62.821669 62.821669
4 112.02852 112.02852
5 | 250.84487 250.84487
6 [ 251.24711 251.24711
7 260.79057 260.79057
8 275.29121 275.29121
9 317.34303 317.34303
10 391.89500 391.89500
11 " 453.84699 453.84699
12 541.25068 541.25068
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Table 3 Natural frequency(Hz) for model 2 at
k=10‘N/m(Timoshenko beam)

No. S D Q

1 37.283 37.283421 | 37.283421
2 51.542 51542194  51.542194
3 60.771 60.771360 | 60.771360
4 109.61 109.61362 | 109.61362
5 149.64 14963862 | 149.63862
6 149.93 14992577 | 149.92577
7 196.65 196.65197 | 196.65197
8 214.68 214.68296 | 214.68296
9 223.44 223.44377 | 223.44377
10 % 263.88498 | 263.88498
11 302.12 302.12102 | 302.12102
12 305.66 305.66303 = 305.66303
13 331.59 33159120  331.59129
14 BBEET 35056972 | 350.56972

Table 4 Natural frequency(Hz) for model 2 at
k=10"N/m(Timoshenko beam)

No. S ‘ D Q

1 A8 B9IsRE 38.397584
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4 R % 111.86664
5 250.15420 250.15420
6 250.54150 250.54150
7 SahoIIes 260.01363
8 274.36243 274.36243
9 4319 316.04319
10 389.80498 389.80498
11 4shasvaz 450.65202
12 537.87501 537.87501
13 561.61241 561.61241
14 : ; 656.03509
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Fig. 5 Characteristics modes for model 2
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