SAE. TP391 FHA: 10363
g & L ¥  8: 2200110133

Q) £ H2H)%

Anhui Polytechnic University

T F{rie X

W EH AT R A

PR T
it X 1 & I
KA S BRASE ()
BN S W FER CTRMM
E AL FAL R HLI
MRAR (Fi) il

WXRZBH: 2025 % 5 A20H




LRI R A A i8S

A : 10363

2. 92220110133

ST R B A B

DESIGN OF FIVE-AXIS CNC MACHINE TOOL
BASED ON VIRTUAL DEBUGGING

¥ £ W A
S I S U IF
N = S U F

Lol 2 A 36 il

W C S -

W& A H -

M5

BPAHZE (HER

R CLREIT)

B

e r

20254 5 H 15 H



LRI R A A i8S

ZRIERFFAIRIRE 4 AR

ANFBEFEI]: FARSF ARG, S/ P22 A
W, BANESITRIES T, MAZHEATHTE TSR ECR . By
SCHR E BB AN S R R N A, A SO S AR A HeAl A A B4R
C2 R R E A M MRS . WIONANREES, 3ot
RS RART DT IFe 2R IRBIA R B AR R R A A&,

AR AEH S p F Z,
Hi#: 20254 5 H 20 H



LRI R A A i8S

ZEHTIEXRFZ MR XAMAER R

EALR SR e 4 1 AR SRR R L A0 ST RLE
[F] R AR R B 1] [ AT BT 1] B LRI A 1 SC AN B2 B T R 5
R, SCVFIR SO A B B D) o AR NS B TR R ] LR AS S Aar
VB ST 2= T o0 A A G ANAT R B o HEAT R R, AT DICR S B
26 B =1 41 5 52 ) T BUORAE AN G AS A6 18 3

R O, £ FWERIEHA B
KRR E T
AMrE Mo

% 1%
e tass, TR mengmey, 1100
H#H: 20254 5 H 20 H H#H: 20254 5 H 20 H



LRI R A A i8S

AT R B MR

w2

TN LR AE Sy v i e 4%, FORIE R AR v B B T4 4t
AT T R RSB FENLEEAT R S AL, SERPRL NS &
HIFR A SAREA o R 0L Rl A e g e b o 2 AR Y, R R
PUFREE T A T B UE N LR M UARZE M) 20 R g0 B L1tk Re, A AL
BN, B E PRI A SR g Oy Tkl
HUR I S 8O0 KRBT HR B 42

N T m RS U BEEHUR, R T8 IR A B R GiE N
ORI ST R FERRNEWT

B, vt 7AW R & TR N T L B 2R A LR S
FIAD 56 HLBR 0 BE WL 45 K s B2 T MCD(Mechatronics Concept
Designer) L L — R ME & BT HAR, X LB B LR 1 k5 il A
BUBT JTFEBEAT R 28, J3 T 1 kLB T 0 P R 400 a0 B 7% 1)

HR, M5 7 T BAENURIE S AR, 58 AN R R A8
P LT TSRS M ARSI Th RS PLC IR
-+ CMVM(Create My Virtual Machine) 5 % FLAH BN TR, 7047
TUNERS) RTCP Dhfg: Wit 7 A&/ LM T Re g o) i AL a2 557
T e ST B R s SR A A7 O IR AE, #T ICP 3544
BVEXS R = B, AR AN Lt i T S Ab i KR 2554 0.0431mm.



LRI R A A i8S

B m s I BAR RIS AR, K MCD A 5 CMVM
Bz R G B BERETE S HITRE, TRV SR R 50
FEALAR . BT HER MCD. CMVM 1 SIMIT, 45 A5 Bz LR
DU AL | I AR D e LA &2 B A2 ] A v I AT Pl SE % 7 BAIRHIE
2234 SINUMERIK ONE S R G007 FAN LIS UE:  Frist vt i ol #d%
LI 2 5 2% I AT S5 (2K

PRV (R R 0L LB MUK BAT IR AT B0 S S0 T T WME DD RE, BE
g AR S0 SR A . AR R A, A im i TR S HANE.,
R v R 2 4 1 B R AR AL TR R AR B AR
R AABEHUR, Bor A, ERIUER, BiEmEl, AT



LRI R A A i8S

DESIGN OF FIVE-AXIS CNC MACHINE TOOL BASED ON
VIRTUAL DEBUGGING

ABSTRACT

As a high-end manufacturing equipment, the high R & D cost of five-
axis CNC machine tools is mainly due to the repeated manufacturing of
physical prototypes for debugging and optimization in the traditional mode,
resulting in high material and labor costs and extended development cycle.
By constructing a high-precision digital twin model, the virtual debugging
technology comprehensively simulates and verifies the mechanical
structure, control system and processing performance of the machine tool
in a virtual environment, effectively replaces the physical prototype
debugging, significantly reduces the prototype manufacturing cost and
debugging cost, and provides an innovative technical path for the efficient
development of five-axis CNC machine tools.

In order to efficiently design five-axis CNC machine tools, Siemens
digital native CNC system is used as the core control platform for design.
The main research contents are as follows.

Firstly, the mechanical structure of the feed shaft and the mechanical
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structure of the cam manipulator tool magazine of the vertical double rotary
table five-axis CNC machining center are designed. Based on MCD
(Mechatronics Concept Designer) mechatronics conceptual design
technology, the feed shaft and cam manipulator tool magazine of five-axis
CNC machine tools are constructed, and the virtual debugging tool transfer
problem of cam manipulator tool magazine is analyzed.

Secondly, the kinematics model of the five-axis CNC machine tool is
constructed, and the PLC control programs such as the basic logic control
of the CNC machine tool, the cam manipulator tool magazine control, and
the M code auxiliary function are completed. Based on CMVM (Create
MyVirtual Machine), the debugging of five-axis CNC machine tools is
completed, and the RTCP function of five-axis linkage is analyzed. The
human-computer interaction interface and side screen interface auxiliary
tool with full / half closed-loop function fast switching are designed.
Through the simulation processing verification of impeller parts, based on
the ICP iterative algorithm, the point cloud data is compared, and the
maximum error at the leading edge of the processed blade 1s 0.0431 mm.

Finally, through the software-in-the-loop technology, the MCD virtual
model is coupled with the logic control program signal of the CMVM CNC
system to complete the virtual debugging of the mechanical structure and
the CNC system. Through the integration of MCD, CMVM and SIMIT, the
accuracy and reliability of the mechanical model, logic control function
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and automatic control of CNC machine tools are verified in an all-round
way. Through the simulation processing verification of SINUMERIK ONE
physical system, the designed five-axis CNC machine tool meets the
requirements of complex processing tasks.

The designed virtual five-axis CNC machine tool has the functions of
parallel design and cross-department collaboration, which can reduce the
cost of experiment and trial-and-error and shorten the development cycle.
It has high engineering practical value and provides a new technical path
for the independent research and development of high-end CNC equipment
in China.

Kailiang Sun(Machinery)
Supervised by Xiangqiang Zhong
KEY WORDS: five-axis CNC machine tools , digital twins , virtual

debugging , logic control , parallel design
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ULPIST KN

O] 7405 RGP AR AR = R S X, X & PLC Fll NC L — N 17
X4 X757 AT LAE s I AN DX St AT 50408 1) 5 N RS2 £E ) R B, PLC AT LA
K IR AL B B RSEBES N End B s X, M NC W a] BLAAN XI5
BEHOX L6 45 B LR T B SE 4

PO 1T FHIE RGBT T — RV R G LA R EH T H A oAb B, 75 %75
Ferr, FTLGEE ARG B BCORSEIL S PLC 1 NC Z A 8 e e . £
BAT T EEZ RS0, RER S HEE] PLC M NC ZRIFHHEZ#HFH K.
L9 5 3E AR SR ORI 5N e i B ah 2 4 X i Bt IR DR Btk i AE R
FNSL

CUAC KT ) B TR AN 1] 3-4 FroRb2o4 8 R HAT T XX AR,
NCK it & Ik = II6e, # Hir IR St %= PLC KA. PLC AR
BRI T RS, Ehl )8 BT B, )RR R B TI &M E . ]
Pl R i, SR FH e A B AR Bk (IR SR ) AT e T 1w, Wk ] B
WEE AL, JIRMRRSG, PLC B TIFRIRA, HMI A 2R B s 7] A
P, NGBk T

MR REPAT M6 T80, RGIMH Lo # IR, JHZ L@ HEIAT
e IR

(D HHEAFJJHCIEFR E, W), B80T

(2) #5 AR JIRAF A TI Py, WA B TR A s

(3) 4T FH ERATIR (JE0 571D, WHATE TI#AE, K FHmII R
W2 T PE AL

(4) # B JJHBEATET R, WATE R4, RGUEAEIRE, R “T)
HRR”, eI TR .

BTJRIEEAFCT T E HAF S H IR, RGUEeiEh 2 Mfgsh 2k
(e ) e i . M) JJERIATR e E )5, PLC BAIJIET I EaE. #5)
FEI 584 4TI, PLC #&#JJE R 90° , MHIEANIRIIELE, NIERH I HLr
%
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( T XX MO6 ) Y

' ST
IR Bt % v
ZERFIHTINE & A

v

JIER#T) M

v

U T4 7]

v

BT e e

v

JIE A
J1 P Tie ke D p— ¢

WMETFINMG S, EHrEHT]
SR 2

> ﬁﬁz )
34 CORHLT PRI

H 1 LR TIESER Q0 s 1 e, HUT N 2l e Fe T8 B T A
T BRI R BTSSR IR G, PLC 242 i) T840 3 L 7] H ]I A
o BT E AU R LA R A R ) PR 3 Ak 10 ) B R e
SEREN TI B

#T)5ERUG , HUITFE B R VLA BERe 180°, HEAT 71 3 (AN = il Uy
iDABSNER: IR ;B R piibuyIN [ SRE vk ) o P N B N Gl DA E = e
b, FEIE MU FREE U RN S e, mIElRIG A B, SR T] )
(=

NCK #%U PLC R UBtHIH I 5E A5 5, 450K M6 1R, Z Bt T LU
NEFRATIEF I T E8 BT R TIRIER T e 2 R 5, R, PLC {7 #
HATIEGER, rEEHRIIERR SR,
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3.2.4 #ENTHEE M KT

M DR —FER T i 5 a4, HTiH 518305 H oo i & 5%
BARNU P ERRAE . B BT R E W M AR, T RASEI 518 3h A TE B R R I
A, 8 TR HUR I 5 & BN A B R 4. B4R S5 g AR AR G AR
HUBRIEAT 2%, WA ENRMIT B 50 . FRAR 1T B JHEED,

{EPEI]F SINUMERIK ONE %% R4t ', M U] LUl PLC 5401 &
BT, M AR Al R 7 E PLC MR Bhizl. flan, $ATHJEER, MOo6
BRI, ESPRIHTIENETR 2 PLC SRy & s <3 R
Al CAEABETE L. 7). R R AERE MIEHIZEFDRESLEH PLC fi
TEH, MEBEEALNET M ARG PLC BT E, M SEHLX LI RE 1 I5F]
AT .

bt R E BRI W R R, BAENUR B Re oK1 B35 427, HIHAE
BAMEE IR, Wi T RERY. WL BEED . At 155 2 Fhi
INThRE. BEAEIXLEDRE I N, PLC F5 Ry HOF% i 22 1 I 5 v A 20K, 5 B AR
REFRFER M AT 4, PASEILE Z S ERIRS HEM I o

PABEEHUR SR B &L & A A B], BEEHURFALE A% H 1 PLC VO Hidik:
A THE0 B FBE, W R A% 2 A BR8I35 3 /0 HdiE, %
FENURBERS [ L8 N R IEFERIFR 2, TRERIILE NPT 585 5 I RS =

HpUAREE M AR W g RES, KitE 5% E %N TRUE, #
148 PLC B4 i &K H DC24V (55 . UHLE A PLC Bz B i (E
FJE, EaRIETR AR EEE, AR AR AR LT A B . LS
NFER— RARAE S, HLE A PLC B4k H DC24V (5 548 45 B HLIK I
PLC BEHA AN I B3, BUSHUR SRR — D3RS, FE AL AR HEHE S,
WL NN 4R SEPATAH R . AN, TR — AU I 2, sl 3-
5 PR
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B LR S5 46 PLCHE
RN T
PLCH bt — B (HLEEA
: HDC24V1{E 5
- miﬁE*Mﬁéf B 53
BiEER Pl
i N[5 B PR DC2AVE S ‘
zﬁﬁ@m;m s B RMACTL R LB s
:HDC24V1{E 5
S 2 migg*Mﬁéf R B 53
R R2 )
oy HURFWDC24V (55
%j2£;;ﬁ SERE SRMARAL 2 TSR 24k 52 R
H 2> Ju

RERRE:Cat)l ISP E Sl
3.3 AMBEARGSHER

HEEHURI NC ZHUR i R = U e 384T (AT, ST 4 2RH Ui
EEE M T O S ERE S T2 8], MU EATX ), BAEZLZ
T AHLR S 5 AR R BE - BRGS0 Ja F S ) 38 DL SRy O HH AL
RIZ BN AR ST T I B35 72 7o PR, IR AN R IF LB NC 24U R 15
PWAES:

PRI BAENURR, &2 RCE KBNS, EESHWE 3-6 . B
N IRBLR I R 2 AN 22 ThRErE,  RRCIERE o 1) 2 B0 e 5 T PR BTLIR FROAS
FasEEA 2 e B R

TR e 2 A B R U AR, @R 3 DNEAERAT 2 e bl
N T SEDURSTIN T, 75 B SO 24, AR e IROLEE, JF
B ORAS il 18] s sh R U PR — 25, i o R

A, FERHLRIE B & H i J) RS, B AR BRI yEE., AFH
TIRM RS RAL (7 B A5 B/ E R soe, WhiRT)ERW LTz, HAUR
RENSLE N o fe P e ff e F 0 A& i ) H .
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> Hh AR
> R AL
> EAEE > i TR
- [0 275 i
»{ T, S, MIjfit
> JIEINRE
> Tl
> EEpI
P AE 25 1]
THINCSH R E
> TR e iEHhEE
TIBEB R e
Rl R X AR T
TE LR B %
N {
[ i 22 M

> R TR i e

Kl 3-6 T4 NC ZH454
7t SINUMERIK ONE ##% 24+, 752 E L SVURNI S K — 8 i iz

ZhE, DAMER IR HUR SN o Rz 2h . i @ is sk, v DLSEIUT T E
[0 N AN T RN RS B2 A o I8 ShBE I € MU BHE RGP A S
HHCHE, R IRENLRREYS IR 2 2% N T ESRIEAT R R R o

L5 5E N T8 e BRSO SL P ], i kRSl 0 T 0 SR 22 AN il R
B REAT B R BRAR RSN o R, I 32 ) B e BN T Bdfe B o B,
B ORMLIR B — B E AR BEFZ U AT, 8 % I S HOBUE A 2 BRI LR Z B
et

FERAENURRB AT RE T, B ORLES AN LA 1) 22 a2 2 2 TE K &
N T AT 1L RT RE AR BR A BB A A, DLE “ R PRIVIX R “ ORI
LR BLE . FENURIS AT SR AL A ORYT,  F5 BTUST AN 0 2l fie S
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BEARBEZ B AU, [N B RE S KRR P 3t /D3 A N nT RERE 32 (15 55
TN 2SR s RS, DR RR B B I R e a2 . SROCH i . RS D0
LA RE, RAMEE i THUR R 2 BN B PR 2R 5 A0 AW 2=, M fr
TN & R RS AT -
UEAt, B BN T RE AT PASRIBCR 73 B n T A b i oc s s, n AR RS
fr BARZE RN TGRS, IR IX el SR BB R G0, RGTRES KN #EAT 12
I, BRI TR

3.3.1 ned7]EHiL Ry IIhge

B B R 1 SRS, e RTCP (Rotated Tool Center
Point, BIjEe J]H A0 FORIIJF R SR IE IR H . RTCP, 3l # thgl 5
GBI “TIRSERBEIIRE”, ETSbHfE o 1 T) AR 2 Y43 8] o 1AL B
[, iff P ) 5 B S D 1 RE A R T B B TE RN T X — R BIN,
AT 7 ISR R A L, SO IX 7 “H A 5 B Box
DURRIEZ RS2 —, S8 7 HUATE S 2% il [0 0 45Uk i) ik g

FE BRI ZHEARF, RTCP Dhfg fe V8o R Gt ELEA= ] TR R N I8 sh HLi,
AN A% G A28 A S . 0] 3-7 Phoss o AN il Rerh, s AR R M

REBIEH), Bz ARG E RG] )R PUL AL . 38 I S f M
TINRHE S PTG 1 T B A0 )5 5% LR ARAR 1 i R2 » DAOREF T H e i BAUR T TR
AR T S B i ANAR , AT AR T 5 T B AN AR T S B fid s A R 2R
Z B, IE B RAE T B S R VTAI R A R L T 5 H i

CNC Syntax: ‘ CNC Syntax: ”

X0 YO Z0 A0 C90 TRAORI ". »

X100 A45 X0 YO Z0 A0 C90 4
X100 A45
..... )
TRAFOOF \_
M30 £

(a) #J3H RTCP (b) JiH RTCP

3-7 FABRLEIBCEN A X A
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ZLRNER RTCP YTIRE, & 5T R WM LSz MUAR A o5 Dk (B 4D 57258
Flh (CHD FMFFIE SRR, EMRA R TAEG L5/, CHEN
R, FHzah Ll K& Ao T B B (hefehD mizzh, EWE B Hhi
FEAT e S EHOR B IE C BhISEh &3S, T C B s oA 2 B
FhERIRZS o

MTHPARZZET C #ft G b, B M AR EH BN G K5
Fezly, @B E T TARARX )RR B X ahaS AR, BRSO
HEH (XL YL Z2) MgaFE 53A0E, ROU TR ARG AR D) %A% w5 il U %
CAAERFRG R (N 0T . SR, I i oK (10 AR AR AR BAT AT A i = A% IO 72
T, EORVUR RGERE e S2iy . MR 20X L dy e 51 S R AR s B AR 5

£ 2 RS BN TR G, Feal A B AL 2 S e Al br 2 55 E 2 il A4
b 2 BB A A » DR RS A i e 2 i 1100 S SEE B 7 B X DR BB RS P BAT R
S . DLIRAOUR: & BB LR ], FL 50 1A (C Bl 1) 3a Bl il J: HEE
BERE AL AR G B0 Bl B a2 A, 17 565 DU iz 20 42 ) I 14 DU 5 385 DU Al e e b 2 5
S5 1Al 1 B Al 2 1) A2V A R R 1 o D SEBL L Bl TR P ], 88 AR e 20
EENL A R i ] R 2 R SRR E S R 2 B BT C RhAd T F LA B,
i LA 5% D0 il e A A 28 PR L s 7 BB B LA S 5 T Al ) 22 TR T LT 203, [
T EE B HiAh S C Rz Z SN S EL %S BE N 2 A E
il (R B ) 5 7 e TR SRS

55 DY Bl 42 ]

B. C bl g

5 R

Pl 3-8 % & LA B LR 9 [ 4 il
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3.3.2 RTCP FiSIRE4MERRIE S

WUR BRRE %5 52 30 22 7 T R 3% ROVR ZR0 5 ), 0,478 JFG %A BG4 10 Lk
SRS FE A e S, LK RAR J5 AN R G R B A0 I %, X e 3L [ R i T
FURBI R R ZEARE . IEAh, BdE RGIIRCOIEHIRG B IR R Go0t 4 1) RV
W LR, DA R R GEIRE R, 35 BB ORI BN LR LE BAT S 4 T AT 55 1) 14
IEBENERE . FENUR L BUS FOIRAS T, M I A BR R ) S5 N A8 RN 35 1, 7
N RFIMNREE N EER R

ARAEHUAR LM AT EIHLIR 22 2543 Sl e B RN C Jal g [l 2 v o 1) 44 SURGT
SPAEWARZEMIRA0A, el B AT C AR [0 O b 22 00 DA 19 A 23 [ S TG 11 1E
KHEL, HAERZE. ARy RN ARZEE TR E, USEER
AME R EAE RGE, HOE RGA R T1R RAENURALRS 2N AL B A TR &
HOASFE 748 200 B A e 2o 2045 R G0 N R AL AR 4, HERf b % 1 Dy B 2 Fh A
e iz s, M PRIE LRSI HUR I ZhASHE . B XA Y A7 A B R
PURZE s B e h B HAN C i (a1 OB B . AN IRl 2 1R R o7 5 s 22
FABERERR, WA 3-9 F3-10 o,

C il =155 0y

BTG

. N

Kl 3-9 X 75 [ [l 4 il for B R O &R
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BLA 2 i ‘ H
B [ i 10 ©
DX e e
W
™ B3| g
I3 X C iy =] e
z 8T

| 14 X

Kl 3-10Y J7 [ [R5 f B R B R R
2 RENIKRSE G 25— R e P O ELE S, 1w 13 WMRERMNE—

[ i 2 o 00 28 5 BB R G RO I LR BE B . T4 R NI R BB, BRTRA
BURZE fitik, KW ERAE, feis Lo b iaan) o7 AR Rkees s, J
HET-(12+13).

Bz RGH, WK E 12 & 14 FBR0E &5 T R T R IEE e RS
CHINUARIZ NG AL ED o A% R & 0 Th 507 DA [l 3 Al S5 A i 22 el o, (HL
IXEER B IR A BRI T HUR I AR AR B (X Y. 2D, TENEN 5183
i

3.4 BEENR AN BERERIT

I FEE R G Ot 7ok BOaed s ’ANIZ B AT (HMD, {Hi
1T =T KA ARA Fo B AL EA DO AN [E] B FH 2 FIAT LA AS [ ()48 A ) 153 A
ok, 1 0T, AT AR BAR N s oM R R, e il B ) S T A
s, $m B ERCEN AR . — SHLIR G 7 B0 - 7T RE 7R 24 BURF5E 1 1)
Refidh, IXECBIRATREALESRHE HMI thdfit . —UOF R AT DX S Dy R 484
FEVIA R G . I TR R E I AT AN DI RE, MLPKHE T LAE T g Rt
SR i, SR S SE R T

BAEHURI AN (HMD #] PA2r 84 HMI A HMIL. Bt fFa A
T RANRE S “HL” AN B EZE R @ P AE S B Run
MyScreens (Easy Screen). Easy XML. Create MyHMI/PRO Fil Create MyHMI/3GL
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o HAF R 3-2 .

#* 3-2 ONE (= RSt A k7

e FRITR ot ek
Run Easy Screen ¥ ASCII CAFRCE R 773 FEL8 58 HIZ 4R Bl
U ko TS, P UL Notepad (i SHIE BRI LEL
Y A, TTAEHRIAE, BRT FFRITHE.  BHOMNOTF R TAE.
5 Easy XML 45 Easy Screen #It, Easy XML 7E4CH ;ﬁﬁgiﬁ;’?ﬁﬁﬁzi
= /\E‘z“‘ N E_‘j:o 71N Nilig e 28
2 A1 AR R NE T T T R B R
4‘E’[\— s , ,24} , ok %i D
Create Fe, 53R, MERIMEABIAIE o g, mite
VR ) 40 T 1 PR S T o 3
3OMHMU e ML, 5T pLC fn Tt AR E
PRO NC 250 — € PR,
TR R,
W, R,
,  Creae My SEEIE, TR &4t Lﬁﬁ%%éi; ﬁ,?;;
HMI/3GL RIS . Sl A

BEATARAL, F R AR
PO

L WOk, Easy Screen i HIVESR, SEILAMK, FrLlikfH Basy Screen
BEAT AW B AT K« RFAPETTT Easy Screen JT & 77 AT I R AN
HSVE, TSR T B S, R AT R 5l i 1 7 B M e R SO AT A I S
e S, ARG B S A e AR F AN A

XFF2KH Easy Screen HHAT ZIRH K FEAR ini JGE SR com 5 401
easyscreens.ini it B AT EZ DR RAE N Z OIF R E B30, Han A
AR N TS 12 W 5 sV B S A R AL B AT R B T IR Y I 1
slamconfig.ini 2 & A4 1 E D Be A i SO N 42 BH R 48 B R AH SGAR
A custom.ini AL E SO T ZEDhRE AR 4L T E RS 08 3 BoRE T, )
SE A TRBR S B s com 5 BRSO I S EL D S IR B SO N B R G AT
UOFRMFTAThRE, teine SRR IEE NIE RG24 s RGUIRESA
PLC #H#il1Z4EAC H.5% .

P HE RGN T Easy Screen KT A, RRIUAC & SCAHCE ML E A
TR, FCE SR B WK 3-3 Fion. 7E SINUMERIK (45 S f3¢ (%t CF
~) Nfi[oem]. [siemens]. [user] =3 H FEEAFH —IXITRECE I, R
PR Se 25 M [siemens] H SRAE 9 RAF P8 1] 58 G 401 T B TG B SR 9 e IR 5 41
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[oem] H & AE N ARAFALIR 13 75 O C B SCF LY [siemens] H 35— 2% [user] H 3% AE
A H P A F O i B A% A i e S 2, AR TE B SO AR R R s L AL S

YER GBS
* 33 ZIRPRECE AR

i H S il S AR
ﬁmMEj g%gégﬁ?ﬁ%‘@%ﬁ%u&iIi%%MMWMMmMm@m
B scf: P AR S v BRI [ %1% )/user/sinumerik/hmi/icoxxx
B S ﬂﬁ%i%ﬁm*ﬁﬁwgﬁ%%ﬁ|}%%mmmMmmmem

H S P 2R 0 32

3.4.1 £/FMERIRRYIRA B AL

FERAEHUAR IR B2 1] 22 48 P A G HIE R ks P A BRI 2%, S S ASTHLIAR 1Y)
KPR ALE, JFEAT IR ZAMER T ROy A E ] R gt (RIZE IR AR50
JH 22 D A AR A FELWL R R 25 AT S S 5%, TRl AL IR Aoz B 1 75 sk g -
WoEfi &g CRIEE— IR AR50,

G AT Ui T ks AT v A g PR RN 75 5K, A s FL R AR S A 5%
AU e 111> PP 3E RS R AN U BN T, — AU T
AN T4 o 3l U4 5, P AT DUORR S S Baoin I 75 SR e 38 A 3 A 42 A K
DA TR AN A o T) 45 5 1] A R LA N SR i » RS MUK AN R BRI AR 555
T A2 2RI A R K

X RAE XS T /N AV AN 2 it Rf N A 7 B D OO R AR
RN TAESS o, AP RENS A i K IIPEREIE S, (EAEAN 75 ZEAR ks L 1Y)
TN AR SS A A8 A A IR 2] e & BB IR 9 . AEANZIROIN DR U RT3 T
TP A 3 A AR AT DAY 20 AR I v B M 8

T IR S R Si kA, B CUSTOM 4288 N P H 2 I IT K
I AHLAS B 5T, AKTAG F 10 22 b A b b vl DU 2R 15 BV R Stz
Didte, BT AR Bl E R SR EE, il 3-11 . & K770 )
WoREEN A H AT S ECIRES DI PR 4 PR i ) =2l @ e de A
(7 2 B N AN (7] 186 T
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25.82.27
17:82

3-11 HI E5E X4 5
(1) &/~ IHEE
VU5 HoE R ge 4/ A D eV S E 1 R 48 R LAREE A1 PLC $2 115
I EHBE T K

i 24.39.33‘

‘ J06 17:38
LA [

MX1 #sarhs B | E—NE E F:{EAL (DB DIBX1.5)
iDL S AT 2 (MD38260) 1 IS e {HAE(DB3* DBX1.6)

SHLAREE S TSRS

#th=5 2Rl (MD3e248(8]) 4 E—METT S E 2L (M3 1880[8])
FEiH R 22 (MD 3824801 ] 8 EME T HE-E S (M31eae0 )
FEHR R BIHREE (MD31818) ! B E TSR (M 31846[8])

IR EEIEH hEMD31828) BT EFE (MDA 840[1])

K 3-12 HErSECRS
METSHCRE R K 3-12 Fias, B2 B APREUR T A oA e 5 Soa] BLUIR

PERAEHUAR Al RS « CF1 = PIIAAN 2 PH A 75 2808 SO LR B 1 2 85
B HA LR Bl Ja T R AR IR AT [0]4 7 AT S AR Sris AT I B AT S
58, PRIRAF[ 1R 5 & R ST T 8RS B . A tsiRar e T

\\
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NIAE BHE.

GmAD A AR 1 I R AT A LG A5 25 1R o B ot G 5 4 A
N 2 I R G HT A RO R E e A B R 5t BALAR £ 4 MD30240 FR1AFF[0-1]
53 B AL OGRS AL, 2 T a2 1k 2 e b #5428 3 7 Ko

O R 1k K 50 i i R 45 1 I e — T i b PR B b 880, B e B T 2 Y
PRI ARG L . 2048 BRRE KR — AN AR AE(E, (8T 5 % iz &
2 KB 45 HE 2 o

SRR PE 48 SR EAH 4R P 2% 2128 2 IR (PR 2, R e R — AN &
TESAY, BRI RS FE RN 0y AR . SIARAE B S RO 1k A7 5 i AR A
WAL ES S, #iRmn T R R e R .

FEHAER G T, AR BRSO — I E o2 B2t (MD31000)
0 I, Foska il sebrlr B A5 B 1R e gmisat: SAUREERIRAS J 5 il
EICMF R BN (MD31000) 2y 1, Kol sebr i & A5 208 F e 2 i 4 i
i O RO HEWUAR BRSNS — & ok 2 5 EIE (MD31040) 24 0 I,
TN I SE R B B i 8% e e B HLE, DRI PR SR D 38 115 rp 7R o RE 3 ik
AT BERILUAE s 4B HLR B IRES 56 I & oo 2 5 BE (MD31040)
LB, FRORATI ST BR AL E 1 ST A B R AENUR b (e (R e 50D .

(2) A PHER

22/ P FROIRES H D) e B 7 75 B T 5 A DG R HLIR B A, 388 e 25 Bl 11
PLC 23 HIRE 7 5 2 G, DA s Sz il i, LR S 10 50 i pe i 1]
BRI RS R RGENE S U

n S A A P R S AL, $a R RS IER A A RN E B R E S, X
2 FECE e WAME 5 ONHERS, TSRS R R AR 2 . i T PR ]2
B H AR BT AR, REMHSSBRATLEIEE LIE, SRR
D MANEG E H 18] o

A IR ] SR G CE B LR r 2 S b B8 48 i 1 — P 7 =X o Ja i Sz g s
AR AT WU IS bR B S8 A0 B 2 RN R 2, B0 RS0 IRS B RRR e i,
FF RGN 3-13 Fros. HAMM SRS B RR B S S st  JRiE I ] d EAT
R R 2
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BG5S et R
v t
HinfiE S o FAREREES > [AREVL 9 240 9 TER

K 3-13 4 AR ER K

A IR ] 3R G SN SOm R, BB R0H BRALIOR 22 A AR w22, 1K
PR BN TR H o i R G0 0 AN PLah AN £ 48 N AR AL B RE A, A ORIN T
AR RARENE . T RAB AL, AR N L AR RN, M B s L
Jii f .

(3) PP

PR R S8 BB LR s DL — Rzt 7 200 B R 22 A8 Al iR FEATL
 FR 2 B 85 A U AT S B LIARIZ B R AT A B, (B AN S bR A & BT) B A B
HATIEI, R 3-14 FR.

EREE i At

v t

Ainfir B ) hlds ) fRIEshd: —» AREsL > 240 ) LfES

of

o
S

K 3-14 2F PR30 R B
LI RGEA TR Em RS TAE 60 B4R KES, IR AR K. KRG

X ] B, 22 AN B TIN5 (58 o e AR AR FELATL Y 2 L 5 1 2 S B A B AL L
M R LR o SRTIT,  HR TR RE B S AR B B B RS BRL E, IR 2
WU 5118 22 ISR o 2 P 22 G0 0 DA A2 X A s 2 A FE R I L7 5%
UEAk, UL S R GERI B 22N A 15, A L we e 4

(4) /A F B

TE4 /P MU S v, 35 ZESRIL TR A/~ PER (R U146 B AH B4 1
BoRe B HMI & S5HUREWE . PLC AR R TR, RAAF# U147
LI AT . A 3-15 Froas s A3 SO s e e fm, Hii T
FEAE RIS FROT A G, ToiEA 2 IR R ST R, MOdE R G E R
26106 R ESHURE B0 as 2 WAk H] . 7B Rl “H+", “Hh-" Y
ek (1 24 BRSS9 0l s o B 32 M Uy e Se Bl &/~ MR B R S ) — i o
o AT EEE RGN E R G VIHR, AN R J5 REE T Bl A 2L
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o6106 + [ ELE: Rl

MX1 samts fe it B—I 8 % i [ER5(DB3* DBX1.5)
iS5 2(MD30268) 2 BME F S {EEk(DB3* DBX1.6)

LR S REEUGE

it ea AT MO 30240001 4 B
JE R £ EMn3s24e[1]) 4 B
FEHR R BTRER(MD 31 818) Bl
RIS P EMD31020) B

TLHEE T2k (M 31880[8])
TR T AR (MO 3188001 ])

JCH- R EEMD31048[8])

=
8
=
2
=
8
=
B2

TLEE R T EIE(MD31840[1])

R | 2
3-15 &/ EHR R
342 TRERERX

7511424 MCP (Machine Control Panel) I RIB AL HE, HLin I
[1)f5 MCP398 %%, MCP483 & 5F1 MCP310 R4, iXeedihil R vz v T 4%
FRBLIR B2 A1 ok B B8 £ T ONE = R 4006 11 F et 7 ¥
MCP1500 %1, MCP1900 %%1. MCP2200 fil MCP2400 R 5|#=HI MR, 1 R51
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