39 3 Vol.39 No.3
2003 3 CHINESE JOURNAL OF MECHANICAL ENGINEERING Mar. 2003
%
( 200030)
. THI61
0
A=Cy+C 0, ++CO,=Co+>.C,0, (1)
Jj=1
~ ~ A—
’ , (9]— Jj
CO—
1
[, CG— J
b n—
, 2.
3] b N
[4] ]
yi=ax; o tax; o tax, te
i=1,2, , N
’ (2)
’ Xji ' ’
: ’ Vi ’
b el —_—
(14 2 , N
’ a;o
° ’ ’ oo X(E 2
o J=>e, :Z[Zxﬁaj le (3)
i=1 i=1 \i=1
()
y,=X/a+te=a'x +¢ )
a:(al’az,...’an)-r
X/T = (xliaxzia"'axjia'"nxm')
(200131) (3)
(50075054) . 20020227 , 20021102



82 39 3
N ° (13) (15) (16),
J=Z(x}a—y,.) ) —a, K. (xTa, —y,)
i=l Q =a; X — Y a7
A _, N , (13)s (14)  (15). (16)
oa .
(14 ”0 ei ’ ’
0_2 ) X,-j )
N N
(inx?Ja—iny,- =0 (6) : ’ ’
i=1 i=1
N
’“ » p:O-2|:z XleTi| (18)
’ i=1
° ) k ) Pk = ,O/O—2 )
» 02
0 ot x— Zk:e? (19)
’ k—ntZ
, K ,
a, =PRb @) ’
o : PO)  b0)
k -1 1
T k
i =(Z X"Xf] ® Pk(O){Z XX } (20)
= i=1
k k
b= 2%, ©) b, ()Y %X @)
i=1 i=1
® O , , )
P =P+ X% (10) :
b, =b,, + %Y, (11) Pe0)  Dr(0),
, (10) ) ) )
Pe Py P =[P.0]' +[ROI" @2
- b, (2) =b.(1)+ b, (0) (23)
PA_Pkl_kakngk—l (12) ok . *
. )
k’
Pk—l Pk , ak+k' (2) = Pk+k’ (1) + bk+k’ (2) (24)
(12) 9 Xky kak
’ (1 + X;{ Pk_lxk )_1 Xl-f Pk—l ’ ’
P X, XE P> ( ) ’ ’
1 °
P. =P —PiX (1 + X/? P Xk) X/? P (13) «“ 7,
1+ X/ P X, ,
(10) \ 2
T —1
Ky = Pox 1+ X P x, ) (14) |
(12) (13), 131, .
K, =P, (15) ’

a, =PBb, =P.(b_, + X, ¥,) =R, + B.X,y, (16)



83

2003 3
0. 0, 0,.
. ( )
b
Ar=C,+CH.+C0, +C0H,+C.0, (25) 16
Ar— 34}
Co— 192045 H120mi
32 0_.3_:%1 .S . , min
- @) st 61-62{FHL70
Co G, G, G S 99 1)()()4'}5)&2(?:;1?9
y B 30} llfé*llﬁ}f;ll:jomm
= On:x B AT W 1S 175—17615HL?(§“n‘1?n
’ 28t
26 o
o ul- B: K5 19
i I i 1 1 1. i)
No.1 0,: No20,: X 10 40 70 100 ‘130 160 190
LR Bt
No.3 6: No.4 6,:
2
x
/.
ki
ﬁ g
K
<
e
oK
4
1.
1 —40 ! | L L i R 3
10 10 70 T00 130 160 190
T A4 B 5 it ]
3
b
o .
’ 3
: .8 ]
<
2 3
® Ar
’ —3t
’ —5 | | L | |
0 10 20 30 40 50
- 3 50 4UHHE
’ 4
12 um,
( ) 35um. 4 pm
b
(
) , 12.55 8.15
8.26 5.53
o 4(50 )
8.26 pm , 3

12.55 pm 4um



84

39 3

Robert B Aronson. War against thermal expension. Manu-
facturing Engineering, 1996, 116 (6): 45~50

Lo CH, YuanJ X, Nil. An application of real-time error
compensation on a turning center. International Journal of
Machine Tool and Manufacture, 1995, 35(1): 61~67

Lo C H, J Yuan, J Ni. An application of real-time error
compensation on a turning center. International Journal of
Machine Tools and Manufacture, 1995, 35 (12): 1 669~1 682
Yang S, Yuan J X, NiJ. The improvement of thermal error
modeling and compensation on machine tools by CMAC
neural network. International Journal of Machine Tool and
Manufacture, 1996, 36(4): 527~537

Yang Jianguo, Yuan Jingxia, Ni Jun. Thermal error mode
analysis and robust modeling for error compensation on a
CNC turning center. International Journal of Machine Tools
and Manufacture, 1999, 39 (9): 1367~1 381

RESEARCH ON ON-LINE MODELING
METHOD OF THERMAL ERROE
COMPENSATION MODEL FOR
CNC MACHINES

Yang Jianguo Ren Yongqiang Zhu Weibin
Pan Zhihong
(Shanghai Jiaotong University)

Huang Mingli

Abstract: An on-line modified or modeling method of thermal
error compensation model for CNC machines is presented. The
resulting model is not a fixed formular, but an algorithm con-
sisting of some simple recursive equations. The thermal error
compensation model is modified recursively according to new
input data. Since the recursive algorithm no longer uses the
former data, the process is very rapid and simple. The result of
proposed modeling method indicates that it can highly improve
the robustness, versatility and precision of the thermal error
compensation model.
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