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Synthesis Error Modeling of the CNC Machine Tool Based on Multi-Body System Theory
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[ABSTRACT] Error compensation is an important approach to further improve the accuracy of machine tools, the real
and accurate error model play a decisive role on the end result of error compensati on.In this paper, Topology structure of
machine tool, error elements of machine tool and coordinate transformation matrix are fully analyze dusing the modeling

method based on multi-body system theory, and synthesiserror model of a specific machine tool is established.Synthesiser-

ror model provide the error calculation basis for the later real-time error compensation of the specific machine tool.
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Fig.1  Structure of CNC machine tool

R NKRRGRFERED

MAAY, 1 2 3 4 56|78 9 10
’v) |12 |3|4|5|61|7|8]9]10
L'vp)y o |1 |2|3|4|5 6,9 10 0
r’wv) |of|of|1|2|3]|4]|5|10|0]|0
r’w)ylofloflo|1]|2]|3]|]4]|]0]0]|O0
vy lofofo|o|1]|]2]|]3]|]0]o0]|O
r'w)lolo|lo|lo]o|l1]2]|]0]|0]oO0
L'(vy) |ojojojJo|Jo|o|[1|[o0o|o0o]o

r'v)y|o|lo|]o]Jo|]o|]o|o|o|oOo]|oO

22 MIRRMAE

(1) 2% 83N Ty I &, 55—l J7 )i e B
P SIRBERNSZ M I, X BAPUR Y . SEBR
IHLRTEAR A AR, Y 23 [l shil It A 2
PR 2R W UG LR IGTE RS H RPR R Y ST
Il

(2) SEBRALRT) X S Y HOFA R AR HC R,
CATZ BIFEAE T B R 1R 2% Sy, BRI X iy 23 1)52 3hih
MU TE RN L 5SH AR RN Y #IF A& A
PR OCR . £ X His sl & HE 5S35 AR
Y IR BN E— R A S S H AR R Y il
B BZEZAE RS H AR R B X 5 .

118 M EEA - 2017 4558 1/2 1]

(3) [FIRERT LK Z Bl ()23 ()32 sl Sl &l H 2R,
T B IR 2E Sy, M1 Sy, MAFTE X HEE S % At
AW X FA Y B AS AR R R R ME— R L
[N B T2 % A bs R B X A Y Bl VR 2 % Ak b
R Z BT . 25 LR, L S5 A bR R N
2 Fis e

Y

Y Gl SEbRis S
Syx X >'/
S NRIIN Sy

X BSzhRE S R\ v z

NS }\\\ ‘}/sz
T
< -
NI

Z {hSIBRIE SGT

El2 SEAiRRLITHTTE

Fig.2 Axis direction of reference coordinate system
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Fig.3 Location of coordinate system origin
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Fig.4 Synthesiserror of machine tools
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