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Fig.3 Definition of work piece geometry evolution model
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Fig.5 Modeling and calculation of work piece dynamics during step evolution

2016 4E 55 16 W] - Bt BlEEEA 95



AHEm TaAR

INTELLIGENT MACHINING TECHNOLOGY

_ 2mtm cos
N (S Kl ) Re [G. (iw)] (2)
30w,
n= .
N [(k + 1) - arctan(m)] ’
(3)

(4) BERCSEE S o AR AH
NS R BGE AT — VI HI B
TN T ZE (TG, AR IE T
AN T Ty Bk DIl

6 M HLIE I Tt 72 5 3 12
SR T LI I R S O AN
[ A 00 3 A 1 3 A (] — A D)
AT A B BRI T R, %
O B IR A DI R, 2 I
TEEA u,y ZHCA P A,
ral AE AR TR TR 2 B R 3l
Ji2Et 2 AR, T I e Y
SH( G R ) PR E—
A TP RS E VI, 75 26
TP,

3 TIEERELER

JIELJ5 T3 T P A e 2 Y T
PRI S AR f SR AR R
2] B R A B — i PR K™

SENRYTH 1 AR A Ko T
Fm e, R, #ar ] ELEE L
BRI AR N T o it e SRS W ) ) L s
PR L

SCHk [8] AR 4 T 4 By Bt S 4
FUEE, DLS T T B i S 0
RESH, HES T T EE R ) 2 5
T,

VB(1) = VB(.) + | ’j r(r)dt
= VBt ) +7 - (t —1.,)+ %/lk(tk — 1,

, (4)
w4, <t<u,,, VB(t,) FZ
TR BRI B R, ro R o BT 2R T H
VEA A, A At I 20 0 5 4
-3

M T B =B BB LA, A5
(4) 16 T) 2B 3 B Brl L4y
AR, nE 7 Fs .

(1) WIS R B« BB B
JEE SR ARG R 2R, AT LR

96 M HIEEA « 2016 43 16 1]

e
VB, () = VBy+r,-t+[(r,—r)/t,]- F
- (5)
(2) IEW R B ZBr B A
JEB 5 i 5 B[R] 1 G R, AT RN
H:
VB, (t)=VB,+r,-(t—1),(k>1)
. (6)
FEIN Tt R, 1528 T ELEE Y
AT TR 0 M e 3 s A DU R B AT
ARAG 1, B 200 T 2L EE I i VB, FIES
P FIAARC6) SEH >0, WY
JIEBE R VB, BT
(3) 2RI Be: a2 R
B 77, B A>e B VB, = VB, I,

T T)H A5 %

TERSE A TR T, A 7y
VB, R YTHIEEE v, Fg 4 k4
S B RR R, T LA S a0y v A
8 Hiy(a) F(b) 435I oy i i i
B ARATHY ¢, 2000 T B A, F
Ja JY AR R VB, BEYTHIEEE v, A
Rt £, R EOR R

TEH A FBERE e, nR ]
T THARAELUN ) HE
e B ) EL v R I e A
Ao Edhn ikt aE £, &1 4
WO AL, RS PRI B LS
R S+ A S, AR B S,
TR RIS B BRI F,,,,

JVRFEN GRS B, I A4 1 fF, . + AF,,, . 454V J1 05 15 B

= 1650 |
5 1550 \
=
T 1450 e —
= o0 1 2 3 4 5 6 7 & 9 10 11 12

e 30 VMBS

=z 46

HE 40 - : —
-0 1 2 3 5 6 7 9 10 11 12

0.5 VI By

Ee #HENNFFHETLE

Fig.6 Variation of casing dynamics
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Fig.9 Processing error compensation model andevolution of iterative learning
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Evolution Modeling of Intelligent Machining for Complex Thin-Walled Parts

ZHANG Dinghua, ZHANG Zhongxi, LUO Ming, WU Baohai
(Key Laboratory of Contemporary Design and Integrated Manufacturing Technology, Ministry of Education,
Northwestern Polytechnical University, Xi’an, 710072, China)

[ABSTRACT] Process modeling of complex thin-walled parts is difficult due to the poor meachine ability of the material,

the time-varying characteristic and multi-state (the geometry and dynamics of workpiece and tool wear are changing rap-

idly) of machining process. To improve the precision of complex thin-walled parts, the machining process is divided into

4-D multiple machining status according to machining time and process knowledge of thin-walled parts in the paper. The

geometry evolution model, the dynamic evolution model and the tool wear evolution model are established for the specific

process model. A closed-loop control of whole machining process is established by the evolution model of machining error

compensation. The nonlinear errors is modelled by iterative learning.

Keywords: Complex thin-walled parts; Multi-state model; Geometry; Dynamics; Tool wear; Error compensation; Discrete

time domain
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