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Abstract: In order to control the machining error caused by cutting deformation of thin-walled parts, two ap-
proaches of machining path compensation are proposed, i. e. , multilayer full compensation and optimization
compensation. A mathematical model is established for the optimization compensation by considering the cou-
pling effect between the machining deformation and the cutting force. The model is solved with an iterative al-
gorithm. The case of the end milling for a thin-walled aircraft part is taken as an example to study the three
compensation methods of full compensation at the last layer, multilayer full compensation, and optimization
compensation. The simulation results of the three compensation methods are compared with those of experi-
ments. The conclusion is that the last two compensation methods can reduce machining errors better than the
first one. These two compensation methods are proved to be efficient in controlling machining deformation and
reducing machining errors.
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Fig.1 Compensation values and deformation values

ERFHBITREE S, EREF EAMER SN
TABRHMRE RR, BAMEE, VIR, VI 5
R, NI BT K, #ME 5 BT & K F4b
FERTZ TALR TS &, B AR F 58 2 MR BE 52
EWERBIETIRESFIROMTIRZE., X EBH
£ 18 R, FRBRIE ST 32 P AR T B e DA — A [ml 38
REAE AR, B BA X ] #2306 1 i 17 B
4 B A HT

4 R 5t A AME R IR TE B R GE T i R o, Xt )
H B 2047 58 e 4, LU > R AT B g — WAb
A2 BT SR B 48 KA [ 389 22, ] B T DA s I [l
RE A R

BRI TR R ETTREO R m, H—2
TAECH n, W5 jG=1,2,,m)EE iG=1,
2500 AN A B S PR BE I IR AT R A

d$ =af +o —o§'? €Y
K a? HEFR A LBEHIREE ;00 R E£ AT 2B
;o' MMERERE.

FE—THMAMMTRESTEEBRHOMTA

B A LR BERIRE, RN




572 o=

% R %30 %

=P — o 2

R FAMER % TR I TIRZEFRR N
AP =af — (@ —57) =58 (3

R )M (3, AT AEH

0<< AP < AP 4)
K2 AHF—ERAZEMENTHRE
B, BFaBTRE—ZMIAI THERmM;
RERE—EMTERNEEER; c KFEDIE
B o M TS FENNE, B2 5E 22
) 71 BLE T1H s d kR s AMERTIN TG B R ,
cRE5d RRXT b LMK e RERFE—ERELH
ENMTENER. X—EMEE. BT E—2
SEAAMERT, KRB E YA, AT I TiRZE,

& i

[4C) 46
AP = —d'y

I AR

TIHAE i)
AR Y
(a) HEIN T (b) EFIN TG TR
(o) M T (d) AME I TG I TEAR
B2 E—-BErmesEmIne

Fig. 2 Full compensation of a layer

nEREEMES E MR B TR—)F
HRHEAT T *EE, T BB S ML S5 — KGE JT B9 2R TR
R, P LARE A St/ TR I TR . Bt
R B ARYE TN AT A RS B AME TR T

1.2 fRisMz

o1 Iz 5E e AME T TR i 23 7 B B
WEL BRI Tad A2, ZEAE 0 T AR A —
ETNHERT . ER2MEER T2,
BAZENEZESMIARENBEEGRR, N
BE LA SCE T BT BTN AR TR B BE AR 10 AL D B2
TR Uk AME R 5 TR 2 8 8 5k
Z A8 T HF B9 B TR 22 /s B AT LA 220 B 2
BORITEREIA .

(D) fin T B A= oAb R A A

I Tt AR e A A B X AR & T A4k
ME R ST AL REIRIE — AR U AME & dE T

P& HESETERERMAMERRE., TR
PALAME R B B, 600 48 — A TALAL A #h 2 2
43 AT R4, $8 4 T AL AL B fm T 3R 22 R v /) 2]
SVFRITE R Y, B LA SR /B BT A T ALAL A9 Bn TR
Zh B R AT AL 3 A

min AY

s. t.
Smin < < fonax
min << U << Vmax 5

KA foo HHEGBAMYTHIEEE A — % 1Y T Fl R
il BT R N & TARAMER . Z MR
B[R SCHR L7 TARABL , S [R) 2 AL 76 T T AR T8 ) 25 g
TZWGETI Z 18 LA 5 U8 1 8 A B A
e

(2) n TR AR Pt =2 SR A

PACHME B T VIHIR B 5 i T A8 Z 18] Y
WaE xR, XOCORRMMNE jRHE DTN
A e AR R . AR SOR AR AR SR A iR A
&, a2 AP g e R — AU B
TiRZE, RJaRAA BRIk 5 A8 6 m
TiRZE  HREBANFZOR, WAk R, R Z %
RE& . REAMZERBWBRWE 3 P,

T

LML TN )
4 SOy
1
oA WL L
BN T
1 Lh=k+1
T
i

| Tz |

FAD A 5 ST R

B3 mtrMEE R REE

Fig. 3 Flowchart of optimal compensation solution
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