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Finite Element Modeling of Contact Joints by Flexibility Influence
Coefficient

Seong Wook Cho* and Je Taek Oh"

ABSTRACT

Rational dynamic modeling and analysis method for complex structures are studied with special attention to slide
way joints. For modeling of slide way joints, a general modeling technique is used by using the influence coefficients
method which is applied to the conversion of detailed finite element model to the equivalent reduced joint model. The
theoretical part of this method is illustrated and the method is applied to the structure with slide way joint. In this method,
the non-linearity of the contact surfaces is considered within a proper range and the boundary effect of the joint model
could be eliminated. The proposed method was applied to finite element modal analysis of a clamp jointed cantilever
beam and slide way joints of the vertical type lathe. The method can also be used to other kinds of joint modeling. The
results of these analysis were compared with those of Yoshimura models and rigid joint models, which demonstrated the
practical applicability of the proposed method.
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Fig. 2 FEM model of Slide way contact joint
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additional unit load ( F,=1N)

A9 AdEASs FddN gy e
2 K& 73

A'= A11 A16 o
A61 A66

A9 dgEe 789 Ko Taach

o

o [Ke K .
K61 K66
Fold 78 K'g AH8stq 571 2% % &
co WA A4 WEE FAE + Aok vel B
F45% D349 Ade DY o8 WAL 7
g & Utk
kll —kll k16 k“l - k]6
K" - _k” kll —klﬁ k16 —k“l
kg —ky ks kil — ke,
kol — ki kl6_k]]l ki —ky —2kl+ kg
&)
A7l [ & 71EXNE B 4 e A4oln

E ATl s wezke A8

K" & 24 #4880l wste] ohal 288
%, 57t 24939 K, & 78+ ok o 2
of FHA 57 AP Be TR FE2AY
no] maHe] ARED, ALRHE FHase



ZA% eAY  FZHLFHA A23A 63

@Al AHgo] 7he st

pul

Fol %

A
T

20 cm

20 em B0 cm

Fig. 4 Geometry of the Cantilever Beam with Clamp Joint
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Table 1 Comparison of Computed Results

Mode Stiffness Yosimura Rigid
Model Model Joint
Ist 0.205 0.205 0.205
2nd 9.627 9.787 9.837
3rd 50.67 54.94 56.23
4th 111.13 111.31 111.4
5th 155.78 165.43 168.62
6th 176.28 176.25 176.4
7th 277.53 302.71 313.9
8th 470.70 468.95 504.9
9th 488.71 496.58 566.0
10th 565.32 565.18 634.2
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Fig. 6 Stinffness Model (Mode 1)
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Fig. 7 Yoshimura Model (Mode 1)
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Fig. 8 Stinffness Model (Mode 5)
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Fig. 10 Partial Modeling of Slide Way Contact Joints
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Fig. 11 FEM Model of Vertical Type Lathe
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Mode *Stiffness
Number MODEL RIGID MODEL

1st 26.585 28512
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5th 68.408 74.253

6th 72.477 76.945
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Fig. 13 Rigid Joint Model (Mode 1)
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