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Three dimensional finite clement analysis of static deflections of a machine tool structures

Kim Hyun Surk, Su Jeong Lee, Kwang Scop Jeong and Dai Gil Lee

ABSTRACT

The three dimensional finite clement models for the basic deflection of lincar motion guides and ball screws were developed. From the

comparison of the results calculated by the finite clement method with those by the experiment, it was proved that the modcling method

might be applicd to real machinc tool structures.

From the structural analysis of the headstock of the machine tool, it was found that the static stiffncss was calculated within 6.5 %

crror.
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(b) Finite element Model of linear motion guide
Fig.1 Shematic illustration and finite element model of

linear motion guide
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Fig.2 Load-deflection curve of lincar motion guide
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Fig 3. Static deflections of headstock in experiments w.r.t.

height of headstock on the colunin
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Fig 4. Static deflection of headstock in experiments w.r.t.

applied toad (height=110 mm)
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Fig.5 Finite element medel of headstock
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Table 1. Matcrial porperties for finite clement analysis

CastIron  Lincar  Ball Screw Air Spindle

Motion
Guide
Modulus (E) 210 0.2 10 10
GPa
Poison ratio (v) 0.25 0.3 0.3 0.3
density (p) 7200 3800 7800 7250
kg/m3
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Fig.6 Results of finite element analysis of
headstock without applied load

(a) Static deflection diagram

(b) Stress distribution
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Fig.7 Results of finite element analysis of
headstock with applicd load of 100 N
(a) Static deflection diagram

(b) Stress distribution
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