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Design of Feed Drive System in 4-Axis CNC Gantry Machining Center
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[ABSTRACT] Feed drive system is responsible for
transferring torque and speed and is an important part of
CNC machine tool, and its transmission accuracy, sensi-
tivity and stability will directly affect the manufacturing
quality of workpieces. It needs to have characteristics of
no clearance, low friction, low inertia, high rigidity, high
resonance and the appropriate damping ratio in order to
ensure its accuracy and stability.
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Fig.1 Four-axis CNC gantry machining center
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Fig.2 Structure of backlash swelling

22 REZIREZANRIE
XF T — i [ 7€ SR A 22 ATk U, H T R W

nd’E _ nd’E 1

(K= TE = TE L i g i B 5 09

T Bk T PP S ] A2 S K B4 22 6T, H Al ) T 1

ndzE(l 1 )_n’dzE. 1 .
7 \etT=¢)™ L naom ) A KRR,

I HARBEA TR R B N RSB Her d
LR (em ) 5 E R HPERE R (keflem® ) 5 1 432 ) 53 %)

(K=

SRR (om) s n WATRRRL: n= £ 5 L O BATREK
(em),

WIS CRT LA VR v i1 B3 Ak v ) 457
EF(n=0.5) BRI B AR, (EATS SRy — it [ 22 Asf e AER ] J32
(n=1)H) 4 4%,

R, G4 1230 AJ B8 X, Y [8) 22 KT 2R FH 9 i [7 <2 7
ST W 3 R, — i R FHOSUAR ) 78 -l 7 R XL
e VR FohAR, 55— R FH AR ) V8 b AR ORI Bafe 7R
FahAR XA B AR n) AR 2R RE 7, 1 BB 2
s i b e WP . TRTRSE, DAy 7 4 v SR R ) T W B
BT ER B & i S SRR 2 IR, S ik e
K FH ] B A I e 2 . DR R s — 42 Mok 3% 1
I DR % TRDAELARS B2 T B — A3 E ST 2R, A5 1 T A e 3t
A B L P /R 3 R SRR, DA AR S R
SEHINIEE

1- HEFE R EIEESAE 2- /NIFRE 3- Bl 4- (AIRELHL 5- BiRR
MR 6- BEBEESEE 7- KR 8- URESN) o-HEHFE 10- 7
EFhh7R 11— FRERAEL 12- BURSE

E3 . viteafEshRESam
Fig.3 X-axis, Y-axis feed drive system structure
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Fig.4 Dynamic model of screw fixed at both ends
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Fig.5 A-axis feed drive system structure
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Fig.6 Comparision of typical case before and after optimization
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