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Fig.1 Main process of CNC machining



Development Way of Chinese CNC Machine Tool @Fﬁﬁm%ﬁﬁiﬁ

B FEEEIN TR RE b, 1 ek dis
FAE B BRI T T2 S0 58 B
BN TR gl , SR 54 i TR v
AR R G b, WA YA
QPRI 4% BRI T 2RI HE AN S
B T R AN A T R A 2
WAE AR LY v 2 € T s et
FRAEARAG 1) A AR B P o 4532
Slh R B MRS , A5 B T 2Lk
) ) B B A L s shE , 5E
B TAEANE R R I T, BT
FANA D E R SR MENEAR S
B BAf AR SR BRI AME AR

(1) & MIHRNATE

XL E R L
I UL SRTELR AT D, SN T
T Tk A A RN B R AR AR
PR, 28 A+ O T o
E T AR R AT T X i 20 1k A el st
Arékﬁﬂ:% [610

(2) ZHhEARRNA 1

SR i 2 0k b o fb 41 21
HLE N CAD/CAM HBIEAS Hebrife,
X6 2 B4k 4 11 i MU 58 2 2 i
M — g, BT FR2A PR S
BT ZR 3 A M 5T TAE B BR 4l
ZRdfi#M A NURBS [ £eddih. Horf,
NURBS Mk o 1AL RARRE , 2
S S AR B — RS
72 S PR Y 2 i R 5 h A FANUC,
Siemens., —Z2 G EHE R G L
FEIXFEAME R, SR R L =S
i) NURBS it AR B H IR 2 ) 2
T BT CAn e D 1153 10 B2 2 ) A
AN AR AE [ B $ A M B S 4 A b
HER P E RS, 38 shis i RGN
NURBS #i#bFE LR A A S
SEA IR 32 shis il RGeS 4T
1Z B R B I 4 ARk
NANFEER Bk 5 R
PE R I8 2l ¥ ) R G AR AN TR A
4[] B2 11

(3) B e,

TRl 2 M 25 AR ) K, R
LT = 2 T 1o A 28 O 285 1 97 RN B 1

WAMIE, P2 45 2T 4R & i
KB — B4R T ERAE
AL AR R A RE ST |, (75K
P 22 0 245 EA T A 2 1 5 JEE A+
T RE. M2 ML B IR AT AL B
Rl RER IR BE AR i (b A ), 4
AN EE , EL R T A RS 8] 5 £k
FaRA IO, HXHE LR, T
HO s RS B0 RE R A D e B 5
KA PR " R i ab TR A
B, Bl A B Tl
2 WERE

UK I T U 6] 2 R E
1R BE 7 1) AR GRSl 7 e
22 W BRI, 16 A E R
PSR BE AR IR Bl 7 AR TG 1
ARFR e N T R — 5T, 25T
PG L) R TF) iz BIWHSE et —
EIbiwud S Erd DS SN

(EEER P GER IR P s
7 A R AR ol B A 0 SR B
Sk e sl xR B D 2B T 32l
AR RIS, FE e EXE LA A2 H
HITT RN B LT A A B A A
TR o R AR PR K S
AN R BT R T RE AR 2 —
FEL = e O Y TR R, AR E
SRR I RRRAE B AL B T3,
RN R AL T A,
AN AL B R G AL sh 71, DLt AR
IR E LR EALsheE. hT1%
277 YRR AL, G BAT HLRGECR
19, SN BB AR AL RIS AT LR A
A A e L P R B e IR/
IBATRR, A SE I UR R 2 TR

A

EF) T

(a) HriEmEIT

A

FEEERLUR Y, %32 sh il A% 5l
— AR R U % F AL IR BR 22 4T R
(1477 8K 5l , (E 2 Pk sl 20777
— LR (1) BERE FEAHLINVR 2R 24
FT R B 2 3R sl 7 U A7 e 5 24
PEERT, e RYGEAE s BT 25
AR, S 3N EE R B [ g AR O
i RGBT IR =, R SRR
8, AT (AR B PR BE T R i L, 7
PEARTE R B LR ™ A= ML IR 1)
HRUE ;(2) [l % B 3R A7 A, 1
TN 32 SRS, (A5 B FN i B
(1) Bh A5 00 1] BE S #5822 5( 3 ) A TR [B] B
FEIX, Tz P e iR 22 TR
SRRl 0t 405 0 R o e 37 B B
il ;(4) B R E i 2, 7R iz
SR ERE S kG5 &
SNy AFTEBERE N B R 77 A A T
fo 1993 AF7HE 5 — UK A H AL
FHAEEERUR [0, B T g sk
B, ML LR LT i)z it BTE
BAEHURY . B LAY B n &
2 itz , AT LA a7 BT A O 0] %4 o ML
T I, W I A T A 2

BB Z IR 3
(1) Preimpy v, 3 2RI 40
ol S A% D HUARAG i 1, B
S 25 M) i, s [0 658 A 1 BT LA £ 326 oAy
IO H S 1 R R R T
il 2R G811 Bh A 1 RE 75 2) Sk A
B B HRLRAA — s sh R A
IR Bl ) AT B i 2 A% e, T A
FNJLT-TCEE 8, 2B A 5
AL HE B i 5(3) AL sh W & 4 )

(b)JERERIT I

E2 HZ&REHRE

Fig.2 Theory of linear motor

2016 4555 6 0] - DG ELA 49



PR .
—— ¥ oru

Teo T4kl Ifeibikie, R
PEASI ol AR T T BRI, DAl
TR (4) R VA E A
YR , A i e e e BIL AR BR 22 £

B2 0 e ARG FE R 7~10 1355

(5) B ool B2, s B K, e Kk
BET] 35 90~180m/min , F K B Al
ik 1~10g 50 6 ) FTREASZ BRI, 7] 22 il
BRI, U H A L
T B4R X e 2 L ML IR Bk 22
FrRAS A — e 200, F R LA H
R P BRI A4 1 [ A, [ s T
FE TR I 75 A e e v 8, %1
LT RN URA IR B K o
3 EW&EH

Sk YT O R A N T
KL AFHR I T R HLEE R A AR
AL EER o ARG B HLIRER J&
SRR B 3R Bl A A, AR SR A
FI2EA, QNS ARG A 1) R e fin 5K
Bl SR 25 A A RSN , R
TR B RN R DMURE R, (H R

&
F& L

A T T i - 24 it i SR 3, gl ] AR
FELBA ACSE F PR O, 3k B R O K B
HoAR, EOIKSN 5RO KB
X HCE AL 3 i o

H A ARAEHLHIVERT 2006 415
YA T EOIRS R IF H AT i
of FHAEABAT T o B LR 58
Ffi FHIEBA , 320 SR sl AN FE I TR
LR P ) B A A T
(TR e S RO () = WS (P U <3
K AL R BT 0355 mT A5 2 FE 0 BK 3
558 30 4 50 3K B PR Sl % E ] dn 4]
4 iR

B HTFEORS ARG E
AR, REHENHNRE L SEULA
Hep i, — e S AE T R s LR L

BizHEHAZF W

B PR S etk flg HoR
ARt A JR i B, Se it HLA
AW & e FNoe 3, HESh T EENUR
SERA ) AR AL FIAE DG A B AN BT & JE S

& B
F L, F

1

©F

L,
==

7

I__(_I G

(a) AFH LIRS L5

5 ¢

(b)) TEL(DCG ) BREH L5

B3 EOIE SIEEOIRFNREXT L E
Fig.3 Theory comparison chart of DCG and non-DCG

20 18.7

PRSI K/ /mm

R (S L6
m LK)

11.22

E4 EORSIEEOCENREIS L E
Fig.4 Vibration comparison chart of DCG and non-DCG

50 FMiAtHEECAR - 2016 43 6 1]

HHT, SRR LRI T2 RHE 1]
DI Ry oG B L ey B L 22 Tl ok
PN =T o N B PN DA = = e
il F AR T B HUR AR LS E
KPR, Ak, B HURAS ik &
BRI AT RN & B R
BEHIAE 7
1 SE&HK
BEAEPURSI T — ke 2/
ISR BA I TR 4.
B B Z MR RIRBL R I T 4
PRl — G PR, L T
Tr—WREE e L, AR e i BE R 5
s AR ) f = Bl R 2 350 4 3 T4
HEATER BN IN T, , £ 2 B HUR T 58
1B 5T B2 G MU .10 &2 4+ %34
fEn T, BRI SHURME 5 FiR.

E5 FHEAHR
Fig.5 Turning—milling machine tool

A I T HLPR AL 3 5l e s A
TSR DA R, ik
PAE T A BT — e AR,
A T MR 32 AR 22 e e 3 1 )
L g 22, n] B AR T A AR
IR . W il 7 280 T
EPTE—BHUR b0 TP UK
4 HOR b AR TR AL TR AR
B, MR TR T AR BT
SR BRI
2 IR

BEH AL AR B, )
KAUR) B T “BWLR” FR
& EEELR RN T AR A T
BRAPLS L, f e TS o3 A fin T
U SDAKIVE 7 RN i S BRI/ NG TN
VR [ 3 e F A i



Development Way of Chinese CNC Machine Tool @Fﬁﬁmﬂeiﬁz%

REEBLHT A AEA I T T 20
U TR IR A AR L i T ) B
I 100 B 3 Sk A 2 00 S A DGR
B DLBIALR 15 Bt Sl
A DAESZ BRI T ARG T2 e
IR AL, AT LA KR B 4 5
TN TR I L BN TliAS
3 BEERSEHIPRK

B XK AL B T K g%
o i 1 SR oK, Ik B MR
(DUFIEUX) /A Al 42 I BR824
(MMS ), MMS a5 RS2 AE 83k A
X5 K B 6T R TN - —ABE Sl 1) 32
3, TAERERANE 6 FrR

BEHITIR

£

Ele RGHEEE

Fig.6 Theory of mirroring milling machines
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Development and Innovation Design of CNC Machine Tool and Tooling

LI Qing, WANG Jiaqi, WANG Yan

(AVIC Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024,China)

[ABSTRACT]

In modern CNC machining, since the precision and complexity of the workpiece continues to improve,

traditional processing system can not meet the demand. To solve this problem, core algorithm of digital control system and

drive system has been developed rapidly. Some innovation device have been applied to design of the whole structure of

CNC machine tool. These solutions significantly improve the accuracy and surface quality, promoting a series of new CNC

machine tool on the market, such as complex machine tool, mirroring milling machine tool, etc., associated with the new

machining tooling technology has also made corresponding breakthrough.

Keywords: CNC machine tool; Control system;Drive system; Advanced machine tool; Tooling system
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