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Key Technology Development and Application of CNC System in Aviation Industry
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[ABSTRACT] Based on high speed and high preci-
sion control, five-axis machine tool calibration, optimiza-
tion of compensation and the development of other key
technologies, the performance of domestic high-end CNC
system is validated. After that, according to the process-
ing characteristics of key works in aviation industry, the
application of CNC systems in the field of aviation is dem-
onstrated. Currently, with installation and commissioning
of 20 domestic high-end CNC systems completed, they all
have been put into full production after passing the test. It
means they have successfully replaced the imported sys-
tems, which makes a major breakthrough of the application
of domestic high-end CNC systems in the field of aviation.
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Fig.1 Structure of processing cycle with high-speed
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Fig.2 Principle of plane interpolation for tool orientation
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Fig.3 Diagram of space tool posture
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Fig.4 Angular velocity curve of rotation axis C
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Fig.5 Vector smoothing control process in controller
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Fig.6 Flow chart of algorithm
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Fig.7 Five-axis speed curves and machining error of different
nonlinear algorithms
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Fig.8 Mechanical structural error of five-axis machine tool
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Fig.9 Installation error diagram of workpiece
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Fig.10 Flow chart of mechanical structure and installation error compensation
S TR RAL E AT 8], 4550 A T AL G R -
AT SR ARAR ZR FORE [0, FE X Al A T Bt iz 3R ig i@
fift, A ShRRE NN T AR, 4R 0 T AR IR I 1] 2 B

(2) LIRS A

1) e 22 530 5 SR FH B A2 2% B4 4 ) O i ofe i v i ol
A AE TR b AR SR T V00 o T O B %) 2 0 ok
Z , HSHHH E 2w, R S, i LAEAd4a] s 20 47 1
PR, R BB — AN BT H B AR, X 4
RANGELR R R VI, 38 T —F R EZESHON
S5 L VR SR AR 25 B 10 A R it A IR S 00R 3
FH )X 557 ] T

HESHOPNNHA R R G817 8E 247 S R4
AT A SRR AR ST R, AL £ 3%
P oh LI 28 S st XL 671 2R B s 8 A8 Ak, R AL AT
SRR B e, X 65 2R A S EOR B SRE T A
VR R IR S E AT e AL R . AR PR L
SR TR . R 2 450 5 AR B
HOEHU, PEAT SR (R LAEE E B4R IR S50
B KAL) AR IR R G S AR A T A 25
P, UAESH s T N T R AR
1.3 ETFEF#iE 241 DNC MEBEFARAFE

2% DNC RS RH BIS 5 /S 2844, F| FHELA {4
BEMEIEA o ARG AR LU TIHES: (1) B R 5
AL R T (2) A RPN AL s P R 5
KR TERE D T R S8R A oy A = U I 245 4%
B IR 55 25 AP g, TG R S R G0N TR e i R
FIE R T B, (3) ZE IR S St R 4R 5 W 4%
RGE, LG A S AR HLR SEREIRAS Wi 8 , 0 S ALK S A
Wi, (4) BT ir RE0, A B4 R R R 4t
AR R, K11 2T EIF AR DNC
B E e

2 EFeE#ERREMT EE R
Rz P % 5 #iidk J@
VESPECPERLRA K™ , K3 R G A il 293

3 b o o i A JRE BRI . g SO PRSI BRI e

76 MW EA - 2014 4555 22 4]

fi
s

H@
@7 Ve “? :
) wn A A9 19 | @i -~

E11 DNCAHHERAE
Fig.11 Analysis module interface of DNC
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Fig.13 Imported three coordinates processing center
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Fig.14 Large-scale five-axis milling machine with double gantry of
FOREST-LINE company
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Fig.15 Testing chart of S workpiece by system replaced
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Fig.16 S component by test processing
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