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Development of a Static and Dynamic Analysis System
for Motor-Integrated High-Speed Spindle Systems Using
Timoshenko Theory and Finite Element Method

Yong-Hee Lee*, Seok-Il Kim*, Tae-Hyung Kim**, and Jae-Yoon Lee**

ABSTRACT

Recently, the motor-integrated spindle systems have been used o simplify the machine tool structure, to
improve the motion flexibility of machine tool, and to perform the high-speed machining. In this study, a
static and dynamic analysis system for motor-integrated high-speed spindle systems is developed based on
Timoshenko theory, finite element method and windows programming techniques. Since the system has
various analysis modules related to static deformation analysis, modal analysis, frequency response analy-
sis, unbalance response analysis and so on, it is useful in performing systematically the design and evalua~
tion processes of motor-integrated high-speed spindle systems under windows GUI environment.

Key Words : Motor-Integrated(®EI W38}, High-Speed Spindle System(Z&F34), Static Analysis(354 #4),
Dynamic Analysis(35- 314), Modal Analysis(®=8}4}), Frequency Response Analysis (F353F3l4),
Unbalance Response Analysis(B-73-29814)
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Fig. 1 Spindle Element and Coordinates
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Spindle

Fig. 2 Bearing Model
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Fig. 3 GUI Window for Data Setup

Spindie Drawing - H325000.inp

Fig. 4 Verification of Input Data
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Fig. 6 Modal Analysis
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Fig. 7 Frequency Response Analysis

Fig. 8 Unbalance Response Analysis
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