55 46 55 21 W) Lo T B % R Vol.46 No.21
2010 4 11 J] JOURNAL OF MECHANICAL ENGINEERING Nov. 2010

DOI: 10.3901/JME.2010.21.069

HUR 30 1 F SRR R ARIE R L

ZXH X i
AEEU BRI AU TR A H 3tk 248t dEst 100191)

WE. XTI EEREEEEHURS) ) S A ), 38— RS SRS T IR AR H R, 2T R R &
KI5 NI ARG ST =28 70, HLAEBER B N4 T AR B . TN LIR B ) 2R I 2 B =28 o R i &2
WAL, N FARAR R A 36 AR T M 8 AT 3, B A9 B — AN AR B /s ISR R, SROA 12 AR R o B A% 1
AR BN SRR o 55 ia AR 7 VR B HUR th—Fh B 26 i s WLIR Bk 45 Th e S AT 30 ) 2 B 55 007, 45
%I REB A AT R B 5 B 53R LG, AR TIN50 o TR WHZ 7 i TR R BN R Sl R i L
IRIF I ERASAE 1 o 2R A HURSN ) i 72, TEE & T LR .

KR BIENUR shh% mdERIRE AR

HPESES: THI113.1

Extended Transfer Matrix Method for Dynamic Modeling of Machine Tools

WU Wenjing LIU Qiang
(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191 )

Abstract: An extended transfer matrix method (E-TMM) which is fit for dynamic analysis is proposed to meet the demand of
dynamic modeling and optimization of high-performance machine tools. In E-TMM a mechanical system is divided into three types
of element, rigid body, flexible body and joint. And the model of each element is described by a matrix. Thus the whole machine can
be described by a complicated network of elements. By using the idea of state vector transmission, the network of elements can be
deduced into a higher dimensional matrix, which is the model of the whole machine. It is convenient to get the dynamic characters of
the whole machine by solving the higher dimensional matrix. As an instantiate, a linear motor driving feed unit used in machine tools
is modeled by using the proposed method. Experiment verifications in frequency response functions are carried out, which indicates
that the E-TMM is valid with enough accuracy in the dynamic analysis. The E-TMM simplifies the dynamic modeling process of
machine tools, and it is more appropriate for engineering applications.
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