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Analysis on the Dynamic Characteristics
of a Vertical Column-Spindle System ~
with the Preload Effect of Linear Guides
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The column spindle system is a major module
affecting the machining performance of a vertical
milling machine. Realization on the dynamic behavior
of a column spindle system is of importance for
enhancing the total structural characteristic at design
stage. In a vertical milling machine, the spindle head is
feed through a ball screw driven mechanism, which
consists of ball bearings and rolling guides. In order to
assess the influence of the linear guide on the dynamic
characteristics of a vertical column spindle system, this

study developed a finite element model integrated with
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linear

the modeling of the

components and
implementation of contact stiffness at rolling interface.
Both the finite element simulations and experimental
measurements show that the preload amount of the
linear guide significantly affects the vibration behavior
mainly associated with the spindle head. Current
results clearly show that the simulations agree well
with experimental measurements. This confirms that
the proposed model could be successfully applied to
evaluate the dynamics characteristics of a machine tool

system of various configurations.

IS

[REE R PSR sl - ke - e
peﬁ, ME s 117 e ﬂ[ﬂ:ﬁﬁ%ﬁrlﬁ V=

A ERISISRT > 1 ONC 292 lih 5, o4 8 A
=] “ﬁ%ﬁzgﬁﬁ“qfﬁ 1% L3R J[ft}H i | R A
ﬁﬁ'ri FU R i TR [ A ﬁé%ézﬁkfl*%@? S
TORE o LRI PR ’ﬂﬁjf@?}%%fﬁﬂ/
PRI = fillpc gk g b F s~
LM M R FT‘J P PRI T AR R R
MRV IER I S SRR
aF o PG Poshs T g=

gmf » ONC 1 SURSREBIRST | [ p B Tltaidt I
By o A 0 A LT R ’%‘*’Fﬁ > (TP pRAE
FWF*?*L%%E [' = ﬁ“ﬁ%ﬂﬁy% F LI )
%ﬁfw ENEAT 'i%qu EIF ﬂ%ﬁ* =
RIS SN T jgﬁflfﬁu’%ﬁﬁf?" e 2
B IEPRE & S &?ﬂ%é%ﬂ?ﬁ%f%%
T AR P el £« T BILRL AT RS RS
T SR AR EURER IR SN PR o A

H

Beard[ 2]V Pk EAE ,1?7}“1’99(' f; £] 6091
WJ'[\ZEI???W%R‘KEEF& 7 7%;[ L ,\?F, e

64 | ARANZF e | 3249 |

TRWRITHE |

T R B B 8T I I
ﬁ?tﬁ'ﬁ“'ml SRR RS £ SRR
AR R 3 AT U 2 B SRR M - T
= RLT BT SRR IS 1 £ PR
= [y VA T RO B - P
ri*ﬁk:]‘}%ﬁ‘,ﬁf% FEH P 20 HRE ST
I e 7J*Tii%;%g|:|qa:4ﬁj"ﬂ:'_r%“ru7J
#{2,3]
i HGRT 2 13‘5‘1?1§N7F’TH' ’ :Lﬁjﬁf_[ [l 17 T
ﬁ*@‘“%‘ﬁl*@%pﬁ‘“ﬁrﬂk Fe IR [ F U
FARE] > FJATHE IO FFE R o P ) A
PITIERo 20 g5 > S0k TR g e s J pofs
o5 F UL TR > SR
ARETEAG [ [N R G AR R S e Y 0SS
(i e o2k o BCE FEF%;V R S E A [~
1?Eﬁﬁﬁ2;t VRJRERLT By s - T CNC
b TR Eh IR > TSR T
R % ﬁgﬁgiglu P IR
LY L lﬁl;ﬁﬁﬁ&?ﬁ?ﬁl SRP=EfE o
AT A R ™ ‘fﬁ‘"w— e A T %i“;%ﬁﬁ‘/
PR AR

HPRICRBRE T

—  BETTERIER

TG SRR o SRR T
IR I/.lgﬁ;frﬁf}ﬂ , JiLEI|-|ﬁ7}‘5<FIJ;} » HE u [i”ﬂ
frEfi o3 AT o [ T AR - piﬁﬁ,ﬁ%ffﬁ?{
ZEEVHT - FRRIFRE RS o | Ry SERE R 1o
o T fiRE Hﬁ—:ﬁiﬂ/ﬁ%@% afe E{F‘? T AT
FYSEAE F I PR L ,F'Efi—i%ﬁ kg~ #
ST AURTI S 3 -

i 8F B SR SRR DR
P R AR S A



TEHERNSEE

RIF B
Fe Y [T HEE] 324 1 - 99 & 3 F|BE
EH1220 7 .~ F 12 #2200 7
SRS © 07188562 ~ H 1 (5 [k AT
FTHEIREL T 03-591-9342
A e =T 1 03-582-2011

| ARAR I H e | 3248 |





