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Abstract : Ball screws are an important component in machine tools. In mechatronic systems and machine tools, a ball screw
has to work usually at a high speed. Otherwise the axial compliance of the ball screw, in combination with the inertia of the
slide, the motor, the coupling and the screw, will cause an oscillation resonance, which limits the systems bandwidth and
consequently influences performance of the motion controller. In this paper, the modal analysis method by measuring and
analysing the vibrating parameters of the ball screw system to determine the dynamic characteristic of existing structures is
used. On the one hand, the results of this study were obtained by the theoretical analysis and the modal testing of a ball screw
system test station with the help of an impact hammer, respectively using excitation by motor. The experimental study showed
oscillating forms of the ball screw for each frequency and obtained eigenfrequencies of the ball screw system. On the other
hand, in this research a simulation with the help of the numerical modal analysis in order to analyse the oscillation and to find
the eigenfrequencies of the ball screw system is used. Furthermore, the model order reduction by modal reduction and also
according to Guyan is carried out. On the basis of these results a secure and also rapid commissioning of the control loops with
regard to operating in their optimal function is targeted.
Keywords : modal analysis, ball screw, controller system, machine tools
Conference Title : ICSRD 2020 : International Conference on Scientific Research and Development
Conference Location : Chicago, United States
Conference Dates : December 12-13, 2020

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:14, No:12, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

he
m

at
ic

al
 a

nd
 C

om
pu

ta
tio

na
l S

ci
en

ce
s 

Vo
l:1

4,
 N

o:
12

, 2
02

0 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/2

27
44

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(12) 2020 1

https://publications.waset.org/abstracts/22744.pdf

